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ESHG Plenary Lectures

PL1.1
Integrating chromosome structure and function during 
X-chromosome inactivation
E. Heard;  
Institut Curie, Unité de Génétique et Biologie du Devéloppement, CNRS UMR3215, 
INSERM U934, Paris, France.

Using the mammalian process of X-chromosome inactivation as a model, we 
are interested in understanding how the differential treatment of identical 
DNA sequences in the same nucleus can be achieved during early mamma-
lian development. The establishment of X inactivation involves a complex 
locus, the Xic, which produces the non-coding Xist RNA that is the trigger 
for chromosome-wide silencing. X inactivation is also accompanied by nu-
merous epigenetic modifications that ensure stability and heritability of 
the inactive state. By investigating the regulatory landscape of the Xic locus 
using chromosome-conformation capture technologies and super-resoluti-
on microscopy, we recently uncovered a new level of chromosome folding 
into topologically associating chromosome domains (TADs), each spanning 
hundreds of kilobases (Nora et al, 2012). TAD organization was shown to 
be highly conserved, genome-wide phenomenon in mammals (Dixon et al, 
2012). Sequences within TADs tend to interact more frequently and may 
thus provide a scaffold for privileged interactions between genes and their 
regulatory sequences. We demonstrated that within the Xic, TADs enable 
the precise coordination of gene expression dynamics during early differen-
tiation and also underlie the partitioning of epigenomic landscapes, such 
as histone modifications. In our recent work we have further explored the 
functional relevance of TADs using physical modeling, as well as genetic en-
gineering approaches at the Xic locus. We have also investigated the extent 
to which TAD organization is predictive of coordinated gene expression and 
epigenomic dynamics at the genome-wide scale.
Dixon, J.R., Selvaraj, S., Yue, F., Kim, A., Li, Y., Shen, Y., Hu, M., Liu, J.S., and Ren, 
B. (2012). Topological domains in mammalian genomes identified by analy-
sis of chromatin interactions. Nature 485, 376-380
Nora, E.P., Lajoie, B.R., Schulz, E.G., Giorgetti, L., Okamoto, I., Servant, N., Pio-
lot, T., van Berkum, N.L., Meisig, J., Sedat, J., Barillot E., Blüthgen N., Dekker J.* 
and Heard E*. (2012). Spatial partitioning of the regulatory landscape of the 
X-inactivation centre. Nature 485, 381-385.

 E. Heard: None.

PL1.2
Signaling transcription factors explode dogmas in brain development 
and disease
A. Prochiantz1,2;  
1Paris, France, 2Collège de France, Paris, France.

The concept of homeoprotein transduction, first proposed in 1991, is now 
well established in several biological systems. Because homeoprotein si-
gnaling is active in plants and animals it is proposed that it has predated 
the separation between animals and plants and is thus very ancient. This 
may explain why the basic phenomenon of homeoprotein transduction is 
so minimalist, requiring no specific receptors or specialized transduction 
pathways. Indeed complexity has been added in the course of evolution and 
the conservation of homeoprotein transduction can be discussed in the con-
text of its synergy with bona fide signaling mechanism that may have added 
robustness to this primitive cell communication device. The same synergy 
possibly explains why homeoprotein signaling is important both in embryo-
nic development and in adult functions fulfilled by signaling entities (e.g. 
growth factors) themselves active throughout development and in the adult. 
Several functions have been identified, including morphogenesis, axon and 
cell guidance and plasticity of the cerebral cortex. In addition some homeo-
proteins have been used as therapeutic proteins in animal models of human 
diseases including glaucoma and Parkison disease. Although it is clear that 
many questions are still in want of answers, it appears that the sequences 
responsible both for secretion and internalization are in the DNA-binding 
domain and very highly conserved among most homeoproteins. On this ba-
sis, it can be proposed that this signaling pathway is likely to imply as many 
as 200 proteins that participate in a myriad of developmental and physio-
logical pathways.

PL1.3
Life-threatening infectious diseases of childhood: single-gene inborn 
errors of immunity?
J. Casanova;  
New York, NY, United States.

“The hypothesis that inborn errors of immunity underlie infectious diseases 
is gaining experimental support. However, the apparent modes of inheri-
tance of predisposition or resistance differ considerably between diseases 
and between studies. A coherent genetic architecture of infectious diseases 
is lacking. We suggest here that life-threatening infectious diseases in child-
hood, occurring in the course of primary infection, result mostly from in-
dividually rare but collectively diverse single-gene variations of variable 
clinical penetrance, whereas the genetic component of predisposition to 
secondary or reactivation infections in adults is more complex. This model 
is consistent with (i) the high incidence of most infectious diseases in ear-
ly childhood, followed by a steady decline, (ii) theoretical modeling of the 
impact of monogenic or polygenic predisposition on the incidence distribu-
tion of infectious diseases before reproductive age, (iii) available molecular 
evidence from both monogenic and complex genetics of infectious diseases 
in children and adults, (iv) current knowledge of immunity to primary and 
secondary or latent infections, (v) the state of the art in the clinical genetics 
of non-infectious pediatric and adult diseases, and (vi) evolutionary data 
for the genes underlying single-gene and complex disease risk. With the re-
cent advent of new-generation deep resequencing, this model of single-gene 
variations underlying severe pediatric infectious diseases is experimentally 
testable.”

PL2.1
Mutations of TCF12, encoding a basic-helix-loop-helix partner of 
TWIST1, are a frequent cause of coronal craniosynostosis
V. P. Sharma1,2, A. L. Fenwick1, M. S. Brockop3,4, S. J. McGowan5, J. A. C. Goos6, A. J. M. 
Hoogeboom7, A. F. Brady8, O. Jeelani9, S. Lynch10, J. B. Mulliken11, D. J. Murray12, J. M. 
Phipps1, E. Sweeney13, S. E. Tomkins14, L. C. Wilson15, S. Bennett16, R. J. Cornall16, J. 
Broxholme17, A. Kanapin17, D. Johnson2, S. A. Wall2, P. J. van der Spek18, I. M. J. Mathijssen19, 
R. E. Maxson3, S. R. F. Twigg1, A. O. M. Wilkie1,2;  
1Clinical Genetics Group, Weatherall Institute of Molecular Medicine, University of 
Oxford, Oxford, United Kingdom, 2Craniofacial Unit, Oxford University Hospitals NHS 
Trust, Oxford, United Kingdom, 3Department of Biochemistry and Molecular Biology, 
USC/Norris Cancer Center, Los Angeles, CA, United States, 4Université Paris-Sud, Orsay, 
France, 5Computational Biology Research Group, Weatherall Institute of Molecular 
Medicine, University of Oxford, Oxford, United Kingdom, 6Department of Plastic and 
Reconstructive Surgery, Erasmus MC, University Medical Center Rotterdam, The 
Netherlands, Rotterdam, Netherlands, 7Department of Clinical Genetics, Erasmus 
MC, University Medical Center Rotterdam, The Netherlands, Rotterdam, Netherlands, 
8Kennedy Galton Centre, North West London Hospitals NHS Trust, London, United 
Kingdom, 9Department of Neurosurgery, Great Ormond Street Hospital for Children 
NHS Trust, London, United Kingdom, 10National Centre for Medical Genetics, Our 
Lady‘s Children‘s Hospital, Dublin, Ireland, 11Department of Plastic and Oral Surgery, 
Children‘s Hospital, Boston, United Kingdom, 12National Paediatric Craniofacial Centre, 
Children‘s University Hospital, Dublin, Ireland, 13Department of Clinical Genetics, 
Liverpool Women‘s NHS Foundation Trust, Liverpool, United Kingdom, 14Clinical 
Genetics Department, Musgrove Park Hospital, Taunton, United Kingdom, 15North East 
Thames Regional Genetics Service, Great Ormond Street Hospital for Children NHS 
Trust, London, United Kingdom, 16MRC Human Immunology Unit, Weatherall Institute 
of Molecular Medicine, University of Oxford, Oxford, United Kingdom, 17Wellcome Trust 
Centre for Human Genetics, University of Oxford, Oxford, United Kingdom, 18Department 
of Bioinformatics, Erasmus MC, University Medical Center Rotterdam, Rotterdam, United 
Kingdom, 19Department of Plastic and Reconstructive Surgery, Erasmus MC, University 
Medical Center Rotterdam, Rotterdam, Netherlands.

Craniosynostosis is the premature fusion of cranial sutures. It is a heteroge-
neous disorder with a prevalence of approximately 1 in 2,200 and in ~22% 
of cases, a specific genetic cause can be identified. This includes mutations 
of TWIST1, which encodes a class II basic helix-loop-helix (bHLH) transcrip-
tion factor, causing Saethre-Chotzen syndrome, typically associated with co-
ronal synostosis. We exome sequenced 7 patients with bilateral coronal syn-
ostosis, identifying loss-of-function mutations in TCF12 in 3 cases. TCF12 
encodes a class I E-protein that heterodimerizes with class II bHLH proteins 
such as TWIST1. Further sequencing of individuals with craniosynostosis 
identified a total of 38 heterozygous TCF12 mutations in 347 unrelated 
samples. Furthermore, 14 cases arose de novo. The mutations predomi-
nantly occurred in patients with coronal synostosis, accounting for 32% and 
10% of subjects with bilateral and unilateral pathology, respectively. Com-
paring surgical trajectory of TCF12-mutation positive patients with other 
genotypes reveals a favourable post-operative course. 14% had associated 
learning disability. A significant level of non-penetrance of craniofacial fea-
tures (53%) was found in 34 mutation-positive individuals from 23 families 
also tested. Relevant cephalometric measurements were normal and there 
was no evidence of somatic mosaicism. TCF12 lies in a region of strong lin-
kage disequilibrium and initial haplotype investigation demonstrates phe-
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notypic variability may be due to genotypes that protect from or predispose 
to craniosynostosis. TCF12 and TWIST1 act synergistically in a transacti-
vation assay, and mice doubly heterozygous for loss-of-function mutations 
have severe coronal synostosis, demonstrating that normal coronal suture 
development critically depends on heterodimer dosage.

 V.P. Sharma: None. A.L. Fenwick: None. M.S. Brockop: None. S.J. McGowan: 
None. J.A.C. Goos: None. A.J.M. Hoogeboom: None. A.F. Brady: None. O. 
Jeelani: None. S. Lynch: None. J.B. Mulliken: None. D.J. Murray: None. J.M. 
Phipps: None. E. Sweeney: None. S.E. Tomkins: None. L.C. Wilson: None. S. 
Bennett: None. R.J. Cornall: None. J. Broxholme: None. A. Kanapin: None. D. 
Johnson: None. S.A. Wall: None. P.J. van der Spek: None. I.M.J. Mathijssen: 
None. R.E. Maxson: None. S.R.F. Twigg: None. A.O.M. Wilkie: None.

PL2.2
C-terminal deletions of the AUTS2 locus cause distinct syndromic 
features and cognitive impairment
E. Voorhoeve1, G. Beunders1, C. Golzio2, L. Pardo1, J. Rosenfeld3, M. Talkowski4, I. Simonic5, 
A. Lionel6, S. Vergult7, R. Pyatt8, J. van de Kamp1, A. Nieuwint1, M. Weiss1, P. Rizzu1, D. 
Posthuma1, L. Verwer1, H. Meijers-Heijboer1, B. Menten7, G. Mortier9, S. Scherer6, E. 
Eichler10, S. Girirajan10, N. Katsanis2, A. Groffen1, E. Sistermans1;  
1VU medical Center, Amsterdam, Netherlands, 2Duke University Medical Center, 
Durham, NC, United States, 3Signature Genomic Laboratories, Spokane, WA, United 
States, 4Harvard University, Boston, MA, United States, 5Cambridge University Hospital, 
Cambridge, United Kingdom, 6University of Toronto, Toronto, ON, Canada, 7University 
hospital Ghent, Ghent, Belgium, 8Nationwide Children’s Hospital, Columbus, OH, United 
States, 9Antwerp University, Antwerpen, Belgium, 10University of Washington, Seattle, 
WA, United States.

Translocations involving 7q21.22 have been associated with autism and in-
tellectual disability (ID). Discordant evidence has suggested that these cli-
nical phenotypes might be driven by a number of genes (AUTS2, WBSCR17, 
CALN1). Here, we examined whether AUTS2 disruptions are causal for neu-
rocognitive defects.
An international cohort of ~50,000 patients and 16,000 controls was ex-
amined for CNVs in AUTS2 by array CGH and we performed detailed pheno-
typic analyses. 5’RACE experiments were performed to test for alternative 
transcripts in human brain. A zebrafish knock down model was generated 
to test the potential of different AUTS2 splice isoforms to induce some of the 
anatomical phenotypes seen in patients.
We found 44 AUTS2 deletions. Microdeletions disrupting the coding se-
quence were causal to a complex syndromic ID/autism phenotype including 
short stature, microcephaly, cerebral palsy and distinct facial dysmorphis-
ms. The exonic AUTS2 deletions occur with a frequency comparable to NSD1 
deletions causing Sotos syndrome. We also discovered a novel, highly con-
served, C-terminal AUTS2 isoform in human brain. Clinical and functional 
studies showed this isoform to be a key contributor to the human phenotype 
because (a) patients with C-terminal deletions exhibited significantly more 
severe and pleiotropic aspects of AUTS2 syndrome, and (b) the significant 
microcephaly and craniofacial defects seen in auts2 knockdown zebrafish 
embryos were rescued by this C-terminal isoform.
We identified a hitherto unappreciated syndromic phenotype caused by 
deletions in AUTS2, required for both brain and craniofacial development. 
The C-terminal portion of the gene contributes significantly to the pheno-
type, demonstrating how transcriptional complexity can underpin human 
pathology.

 E. Voorhoeve: None. G. Beunders: None. C. Golzio: None. L. Pardo: None. 
J. Rosenfeld: A. Employment (full or part-time); Significant; Perkin Elmer inc.. M. 
Talkowski: None. I. Simonic: None. A. Lionel: None. S. Vergult: None. R. Pyatt: 
None. J. van de Kamp: None. A. Nieuwint: None. M. Weiss: None. P. Rizzu: 
None. D. Posthuma: None. L. Verwer: None. H. Meijers-Heijboer: None. B. 
Menten: None. G. Mortier: None. S. Scherer: None. E. Eichler: F. Consultant/
Advisory Board; Modest; Pacific Biosciences, SynapDx, and DNAnexus. S. 
Girirajan: None. N. Katsanis: None. A. Groffen: None. E. Sistermans: None.

PL2.3
MED4: a suicide gene to explain low penetrance in retinoblastoma 
patients
C. Dehainault1, A. Garancher2, L. Castéra1, I. Aerts3, F. Doz3, L. Lumbroso4, R. Montes-
de-Oca5, G. Almouzni5, D. Stoppa-Lyonnet1,6, C. Pouponnot2, M. Gauthier-Villars1, C. 
Houdayer1,6;  
1Institut Curie, service de génétique, Paris, France, 2Institut Curie, INSERM U1021, 
Orsay, France, 3Institut Curie, service de pédiatrie, Paris, France, 4Institut Curie, service 
d‘ophtalmologie, Paris, France, 5Institut Curie, UMR 218 CNRS, Paris, France, 6université 
Paris Descartes, Sorbonne Paris Cité, Paris, France.

Monoallelic germline loss of function mutations in the RB1 gene predispose 
to a high risk of bilateral retinoblastoma, following loss of heterozygosity of 
the second RB1 allele in the tumor. Surprisingly enough, complete germline 

RB1 deletions are associated with low or no tumoral risk . This low pene-
trance might be explained by the homozygous contiguous deletion of an 
unknown gene adjacent to RB1, essential for survival when LOH occurs and 
without which the RB1 -/- cell cannot survive.
To test this hypothesis, we mapped an entire germline RB1 deletion inter-
val in an unaffected carrier and extended this analysis to a series of tumors 
carrying two full RB1 deletions. By comparing the mapped germline and 
somatic intervals that included or excluded the gene, respectively, and by 
eliminating genes with poor expression in retinoblastoma cells, we selected 
two gene candidates : NUDT15 and MED4. We tested our ‘suicide gene’ hy-
pothesis by downregulating MED4 and NUDT15 in two retinoblastoma cell 
lines. Briefly, we ruled out NUDT15 as a candidate gene. In contrast, reduced 
MED4 expression decreased cell proliferation and anchorage independent 
growth and induced apoptosis as measured by FACS analysis using caspase 
3 as a marker. Together our results suggest that retinoblastoma RB1 -/- cells 
cannot bear the loss of MED4 expression, thereby explain the low penetran-
ce in patients with deleted RB1. These new results may offer novel perspec-
tives for therapeutic intervention adapted to patients with cancers where 
RB1 is inactivated.

 C. Dehainault: None. A. Garancher: None. L. Castéra: None. I. Aerts: None. F. 
Doz: None. L. Lumbroso: None. R. Montes-de-Oca: None. G. Almouzni: 
None. D. Stoppa-Lyonnet: None. C. Pouponnot: None. M. Gauthier-Villars: 
None. C. Houdayer: None.

PL2.4
Van Maldergem syndrome is caused by defective cadherin receptor-
ligand interactions leading to dysregulation of neuroprogenitor cell 
proliferation and differentiation
S. Robertson1, S. Cappello2, M. Gray1, S. Lange2, M. Einsiedler2, I. Burtscher2, Z. Jenkins1, 
T. Morgan1, N. Preitner1, V. Morrison3, N. DiDonato4, L. van Maldergem5, T. Neuhann6, 
R. Newbury-Ecob7, M. Swinkells8, P. Terhal8, L. Wilson9, P. Zwijnenburg10, A. Sutherland-
Smith11, D. Markie1, M. Simpson12, S. Mansour13, M. Goetz2;  
1Dunedin School of Medicine, Dunedin, New Zealand, 2Institute for Stem Cell Research, 
Munich, Germany, 3Institute of Child Health, London, United Kingdom, 4Institut für 
Klinische Genetik, Dresden, Germany, 5Université de Franche-Comté, Besançon, France, 
6Medizinisches Genetisches Zentrum, Munich, Germany, 7St Michael’s Hospital, Bristol, 
United Kingdom, 8University Medical Center, Utrecht, Netherlands, 9North East Thames 
Regional Genetics Service, London, United Kingdom, 10VUMC, Amsterdam, Netherlands, 
11Massey University, Palmerston North, New Zealand, 12King‘s College London School of 
Medicine, London, United Kingdom, 13St George‘s Hospital, London, United Kingdom.

The orchestration of proliferation and differentiation of neuronal stem cells 
prior to their radial migration to the cerebral cortex is central to brain de-
velopment in humans. Periventricular neuronal heterotopia (PH), the mis-
localisation of grey matter centrally within the brain, can indicate a failure 
of neuronal progenitors to negotiate some aspect of this developmental 
process. Using combinations of autozygosity mapping and exome sequen-
cing, bi-allelic mutations in genes encoding a pair of giant cadherin proteins 
that operate as a receptor-ligand pair are shown to lead to van Maldergem 
syndrome (VMS; MIM 601390) a recessive multiple malformation syndro-
me in humans characterized by intellectual disability, craniofacial, auditory, 
renal, skeletal and limb malformations in addition to a partially penetrant 
PH phenotype. In 6 unrelated families with the disorder both truncating and 
missense mutations were characterized, indicating a loss of function me-
chanism in the genesis of VMS. To understand the mechanism behind com-
promised cadherin receptor-ligand engagement in the genesis of impaired 
neuronal migration in the mammalian brain, we employed in utero shRNA 
directed knockdown of both genes in mouse embryos. A reduction in expres-
sion of both genes resulted in an increase in neuroprogenitor cell number 
combined with a block in differentiation of neuronal precursors, resulting in 
the heterotopic accumulation of cells in the subcortex. These findings, which 
are reminiscent of the human phenotype, underscore the existence of links 
between neuroepithelial layer integrity and the control of proliferation and 
differentiation of neuronal precursors during human cortical development.

 S. Robertson: None. S. Cappello: None. M. Gray: None. S. Lange: None. M. 
Einsiedler: None. I. Burtscher: None. Z. Jenkins: None. T. Morgan: None. N. 
Preitner: None. V. Morrison: None. N. DiDonato: None. L. van Maldergem: 
None. T. Neuhann: None. R. Newbury-Ecob: None. M. Swinkells: None. P. 
Terhal: None. L. Wilson: None. P. Zwijnenburg: None. A. Sutherland-Smith: 
None. D. Markie: None. M. Simpson: None. S. Mansour: None. M. Goetz: None.
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PL2.5
BMN111, a CNP analogue, potential novel investigational therapy for 
achondroplasia
L. Legeai-Mallet1, N. Kaci1, J. Peng2, C. Benoist-Lasselin1, T. Oppeneer2, L. Tsuruda2, C. A. 
O‘ Neill2, F. Di Rocco1, A. Munnich1, F. Lorget2;  
1INSERM U781-Institut Imagine, Paris, France, 2BioMarin, Novato, CA, United States.

Achondroplasia (ACH), the most common form of dwarfism, is an inherited 
autosomal dominant chondrodysplasia caused by a gain of function mutati-
on in the fibroblast growth factor receptor 3 (FGFR3). Among the possible 
targets to antagonize FGFR3 signaling, we chose the C-type natriuretic pep-
tide (CNP) strategy. CNP acts as a key regulator of longitudinal bone growth 
by down-regulating the MAPK pathway. The constitutive activation of this 
same pathway, due to a FGFR3 gain-of-function mutation, is the cause for 
impaired bone growth in ACH patients.
We characterized the pharmacological activity of BMN 111, a CNP analogue 
peptide that has an extended plasma half-life compared to that of the nati-
ve CNP due to its resistance to neutral endopeptidase degradation. In ACH 
growth plate chondrocytes, we demonstrated that BMN 111 decreased 
MAPK pathway activation. In Fgfr3Y367C/+ mice mimicking ACH, daily sub-
cutaneous administration of BMN 111 led to the attenuation of the dwarfism 
phenotype. We observed a significant increase in the axial and appendicu-
lar skeleton length with improvements in ACH related clinical features in-
cluding flattening of the skull, increase in the size of the paws and digits, 
straightening of the tibias and femurs. A rescue of the height and architec-
ture of the different zones of the growth plate was also observed. BMN 111 
treatment led to the largest improvement in skeletal parameters observed 
to date in an Fgfr3 mouse model.
Our results support further development of BMN 111 for the treatment for 
ACH.

 L. Legeai-Mallet: None. N. Kaci: None. J. Peng: A. Employment (full or part-
time); Significant; BioMarin. C. Benoist-Lasselin: None. T. Oppeneer: A. 
Employment (full or part-time); Significant; BioMarin. L. Tsuruda: A. Employment 
(full or part-time); Significant; BioMarin. C.A. O‘ Neill: A. Employment (full or part-
time); Significant; BioMarin. F. Di Rocco: None. A. Munnich: None. F. Lorget: A. 
Employment (full or part-time); Significant; BioMarin.

PL2.6
Sequencing-based GWAS on peripheral blood monocyte counts in the 
SardiNIA cohort
M. Steri1, A. Mulas1,2, M. Zoledziewska1,2, C. Sidore1,2,3, G. Pistis1,2,3, F. Danjou1, E. Porcu1,2,3, 
M. Marongiu1, F. Busonero1,3, M. G. Piras1, M. Lobina1, F. Reinier4, R. Berutti4, M. F. Urru5, A. 
Angius5, C. M. Jones4, D. Schlessinger6, G. R. Abecasis3, S. Sanna1, F. Cucca1,2;  
1Istituto di Ricerca Genetica e Biomedica, CNR, Monserrato, Cagliari, Italy, 2Dipartimento 
di Scienze Biomediche, Università di Sassari, Sassari, Italy, 3Center for Statistical 
Genetics, University of Michigan, Ann Arbor, MI, United States, 4CRS4, AGCT group, Parco 
tecnologico della Sardegna, Pula, Cagliari, Italy, 5CRS4, GSP group, Parco tecnologico 
della Sardegna, Pula, Cagliari, Italy, 6Laboratory of Genetics, NIA, Baltimore, MD, United 
States.

Monocytes are a subset of white blood cells belonging to the innate immune 
system. They can differentiate into macrophages and dendritic cells to elicit 
key functions (phagocytosis and antigen presentation, respectively) at sites 
of inflammation. Genome-wide association studies (GWAS) have identified 
several loci but, in most cases, the specific causal variants and their relative 
impact on the immune system remain unknown.
Here, we measured circulating monocyte counts in 5,894 individuals en-
rolled in the SardiNIA project. Samples were genotyped using four diffe-
rent Illumina Beadchip arrays: OmniExpress, Cardio-MetaboChip, Immu-
noChip and ExomeChip. To increase the genomic resolution, we imputed 
~17 Million variants from a reference panel of 1,488 unrelated Sardinian 
samples sequenced at an average of 4x coverage. We searched for additive 
effects using a mixed association model accounting for population struc-
ture and samples‘ relatedness, and we observed 5 significantly associated 
loci (pvalue<5x10-8), of which 3 are novel. Among the two loci known to 
influence monocyte counts, we replicated the signal at the ITGA4 gene 
(r2=0.98 with previously reported SNP); moreover, fine mapping suggests a 
novel variant near LPAR1, which likely regulates the expression levels of the 
gene (r2=0.53 with a reported eQTL). Notably, the novel loci include strong 
biological candidates, such as a variant highly correlated (r2=0.97) with a 
missense mutation located in the gene coding for suppressor of activated 
monocytes with critical role in inflammation and tumorigenesis.
Our results suggest that sequencing-based GWAS contribute to a better un-
derstanding of the genetic basis of monocyte counts regulation and func-
tion.

 M. Steri: None. A. Mulas: None. M. Zoledziewska: None. C. Sidore: None. G. 
Pistis: None. F. Danjou: None. E. Porcu: None. M. Marongiu: None. F. 
Busonero: None. M.G. Piras: None. M. Lobina: None. F. Reinier: None. R. 

Berutti: None. M.F. Urru: None. A. Angius: None. C.M. Jones: None. D. 
Schlessinger: None. G.R. Abecasis: None. S. Sanna: None. F. Cucca: None.

PL3.1
Deciphering Developmental Disorders Project
M. Hurles;  
Cambridge, United Kingdom.

No abstract received as per date of production. Please check http://www.
eshg.org/abstracts2013.0.html for possible updates.

PL3.2
Duke Fetal and Neonatal Cohort Study
N. Katsanis;  
Durham, NC, United States.

No abstract received as per date of production. Please check http://www.
eshg.org/abstracts2013.0.html for possible updates.

PL3.3
Ethical implications of Whole Genome Sequencing in medicine
J. Kaye;  
Oxford, United Kingdom.

No abstract received as per date of production. Please check http://www.
eshg.org/abstracts2013.0.html for possible updates.

PL4.1
Mendel Lecture: Rett syndrome and MECP2 Disorders: From the Clinic 
to Genes and Neurobiology
H. Zoghbi;  
Investigator Howard Hughes Medical Institute Professor, Baylor College of Medicine 
and Director, Jan and Dan Duncan Neurological Research Institute at Texas Children’s 
Hospital, Houston, TX, United States.

Rett Syndrome, a postnatal neurological disorder that causes a broad range 
of severe neurological and behavioral disabilities, is fascinating in that its 
symptoms appear after a period of normal development and point to di-
sturbances in most brain cells and regions. The quest for the gene revealed 
that the disease is caused by mutations in MECP2. The path from gene dis-
covery to therapy, however, is not a straightforward one and requires deep 
understanding of pathogenic mechanisms and key molecular and anatomi-
cal determinants of various symptoms and pathologies. We have used gene-
tic, behavioral, physiological and molecular approaches to interrogate the 
pathogenesis of Rett and MECP2 disorders.Recent discoveries suggest that 
MeCP2 is critical for many neuronal functions, especially for the ability of 
neurons to respond to change. Moreover, the findings reveal functions of the 
protein that were not suspected previously.

 H. Zoghbi: None.

PL5.1
ESHG Award Lecture
F. Mitelman;  
Lund, Sweden.

Immense amounts of data on neoplasia-associated chromosomal aberra-
tions have been collected during the last three decades. Chromosome ab-
normalities have been described in more than 60 000 human neoplasms, 
and a substantial number of the cytogenetic changes have now also been 
characterized at the molecular genetic level. The most important fact that 
has emerged from the cytogenetic studies is the realization that every tu-
mor type that has been studied in a sufficient number to permit conclusions 
may be subdivided on the basis of characteristic, often specific, and some-
times even pathognomonic, rearrangements. An increasing number of the 
recurrent aberrations, in particular balanced changes, are with remarkable 
specificity associated with distinctive morphological and/or clinical disea-
se characteristics. The identification of these recurrent changes has several 
important implications. First, cytogenetics has become an increasingly im-
portant tool in the clinical management of cancer patients to help establish 
a correct diagnosis, to predict prognosis, and to select the most appropri-
ate treatment. Second, the cytogenetic information has provided invaluable 
help to identify genes of importance in the carcinogenic process by focusing 
the attention to chromosomal sites that may harbor genes which when re-
arranged lead to neoplasia. So far, all balanced structural rearrangements 
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that have been characterized at the molecular level have been found to exert 
their action through one of two alternative mechanisms: deregulation of a 
seemingly normal gene in one of the breakpoints, or the creation of a hybrid 
gene through fusion of parts of two genes, one in each breakpoint. Presently, 
almost 3,000 recurrent balanced chromosomal rearrangements and more 
than 1,500 gene fusions have been reported, each of potential pathogene-
tic and/or clinical significance. It is reasonable to assume that the achieve-
ments obtained to date, albeit impressive, probably only represent the tip 
of the iceberg.

Concurrent Symposia

S01.1
Evolutionary pressures and gene expression regulation
Y. Gilad;  
The University of Chicago, Department of Human Genetics, Chicago, IL, United States.

Changes in gene regulation are thought to play an important role in adap-
tation and speciation, notably in primates. However, the extent to which 
changes in different regulatory mechanisms underlie gene expression evo-
lution is not yet known. To address this gap, we comparatively characterized 
gene expression (using RNA sequencing) and genetic and epigenetic regu-
latory mechanisms in humans, chimpanzees, and rhesus macaques, using 
LCLs from 8 individuals from each species. Specifically, we used ChIP-seq 
to obtain genome-wide profiles of H3K4me3, H3K4me1, H3K27me3 and 
H3K27ac histone modifications, as well as binding of RNA polymerase II. 
We also collected DNaseI-sequencing from the same LCLs, and by using the 
CENTIPEDE algorithm we measured the strength of transcription factor bin-
ding for over 200 transcription factors in all three species. These data allo-
wed us to identify both conserved and species-specific enhancer and repres-
sor regulatory elements, as well as characterize similarities and differences 
across species in transcription factor binding to these regulatory elements. 
We found that that transcription factor binding and histone modifications in 
more than 67% of regulatory elements in putative promoter regions is con-
served across the three species. In turn, by considering sequence conserva-
tion at genomic locations that showed differences in regulatory mechanisms 
across species we were able to better understand the extent to which chan-
ges in transcription factor binding are due to either cis- or trans- differences 
across species. Finally, we analyzed correlations between inter-species dif-
ferences in the genetic and epigenetic regulatory mechanisms and variation 
in gene expression levels across species using a system of logistic regressi-
on models. Assuming that these correlations do imply a causal regulatory 
relationship, we estimate that up to 50% of inter-species gene expression 
differences can be accounted for by corresponding changes in transcription 
factor binding and/or the presence of histone modification marks.

 Y. Gilad: None.

S01.2
Chromosomal rearrangements and gene expression
A. Reymond;  
Lausanne, Switzerland.

No abstract received as per date of production. Please check http://www.
eshg.org/abstracts2013.0.html for possible updates.

S01.3
Variation in Gene Regulation, Chromatin States and Protein Levels 
across Human Individuals and Populations
M. Kasowski*1, S. Kyriazopoulou-Panagiotopoulou*2, F. Grubert*1, J. B. Zaugg*1, A. 
Kundaje*2,3, L. Wu*1, S. Candille*1, Y. Liu4, L. Jiang*1, D. Xie*1, A. Boyle1, Q. Zhang1, F. 
Zakharia1, D. V. Spacek1, J. Li1, L. M. Steinmetz1,5, J. B. Hogenesch6, M. Kellis3, S. Batzoglou2, 
H. Tang1, M. Snyder*1, *contributed equally;  
1Department of Genetics, Stanford University School of Medicine, Stanford, CA, United 
States, 2Department of Computer Science, Stanford University, Stanford, CA, United 
States, 3Department of Computer Science, Massachusetts Institute of Technology, 
Cambridge, MA, United States, 4Department Of Chemistry, Stanford University, 
Stanford, CA, United States, 5Genome Biology EMBL Heidelberg, Heidelberg, Germany, 
6Department of Pharmacology, University of Pennsylvania, Philadelphia, PA, United 
States.

The vast majority of disease-associated variants lie outside protein-coding 
regions, suggesting that variation in regulatory regions may play a major 
role in disease predisposition. We mapped differences in transcripton factor 
binding and chromatin states using six histone modifications, cohesin, Pol2 
and CTCF in lymphoblastoid lines from 10-19 individuals of diverse ancestry. 
We find extensive signal variation in regulatory regions as well as switches 
of chromatin state across individuals, most frequently between active and 
repressed states. Enhancer activity is particularly diverse among individuals, 
and is strikingly divergent across populations despite a lack of similar struc-
ture in gene expression. Population specific enhancer activity often correlates 
with genetic divergence and is associated with signals of positive selection. 
Consistently, transcription factor binding and chromatin marks show strong 
inheritance in trios. To understand how gene regulation corrlates with pro-
tein levels, we also measured protein levels in LCL lines of 90 individual, We 
found that protein levels are also heritable and the approximately one half of 
the loci that control protein levels are independent of those that affect gene 
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expression Overall, our results provide fundamental insights into molecular 
differences in humans and how they are genetics controlled.

 M. Kasowski*: None. S. Kyriazopoulou-Panagiotopoulou*: None. F. Grubert*: 
None. J.B. Zaugg*: None. A. Kundaje*: None. L. Wu*: None. S. Candille*: 
None. Y. Liu: None. L. Jiang*: None. D. Xie*: None. A. Boyle: None. Q. Zhang: 
None. F. Zakharia: None. D.V. Spacek: None. J. Li: None. L.M. Steinmetz: 
None. J.B. Hogenesch: None. M. Kellis: None. S. Batzoglou: None. H. Tang: 
None. M. Snyder*: Other; Modest; founder and member of the SAB for Personalis.

S02.1
The search for bone and joint genes, and what to do with them?
A. G. Uitterlinden1,2,3;  
1Department of Internal Medicine, Erasmus MC, Rotterdam, Netherlands, 2Department 
of Clinical Chemistry , Erasmus MC, Rotterdam, Netherlands, 3Departments of 
Epidemiology, Erasmus MC, Rotterdam, Netherlands.

Height, osteoporosis (OP) and osteoarthritis (OA) have strong genetic influ-
ences and efforts try to identify the causal genes. Knowledge of these gene 
variants can help in understanding biology of the disease process and be-
nefit development of interventions, but also have potential for diagnostics. 
Genome-Wide Association studies (GWAS) builds upon (1) human genetic 
variation, (2) genotyping technology, (3) bio-banks, and (4) collaboration 
among researchers in consortia. For height this is the GIANT consortium, for 
osteoporosis GEFOS/GENOMOS, and for osteoarthritis TREAT-OA.
GWAS has proven to be widely successful and for height, OP, OA, and Paget’s 
Disease several GWAS have been published. For example, 80 loci have been 
identified for bone mineral density (BMD), ~600 loci for height, and sever-
al loci for Paget’s and OA. Please note that a) GWAS identifies DNA variants 
rather then genes, and b) the effects per variant are generally modest, e.g., 
with Odds Ratios ranging from 1.1 -1.7, and explained variance of combined 
common variants, e.g., for height being 25% and for BMD being 3-7 %. While 
dozens of new loci have been discovered in GWAS, translation takes more 
time because a) discoveries are recent, b) there are many to choose from, and 
c) the conservative nature of “non-hypothesis-free” scientists.Together with 
studies on rare genetic syndromes, the GWAS approach clarifies the genetic 
architecture of the skeleton and bone and joint disease. GWAS based on SNP 
arrays are assessing only a small part, i.e., 0.2%, of the base pairs constituting 
the human genome. Next Generation Sequencing technology and exome ar-
rys now allows to asses all coding parts of the genome (~5% of bp) and even 
the majority of base pairs by full-genome sequencing (~95% of bp). These 
approaches are now underway in Mendelian and complex disease, and for 
the latter again involve association approaches in large consortia.

 A.G. Uitterlinden: None.

S02.2
Inflammatory bowel disease: From genes to clinical impact?
C. A. Anderson;  
The Wellcome Trust Sanger Institute, Hinxton, United Kingdom.

163 independent genomic regions have now been associated with inflamm-
atory bowel disease (IBD), an immune-mediated disease that affects the ga-
strointestinal tract. I will highlight a series of analyses that, when applied 
across a large number of disease associated loci for a given trait, allow addi-
tional insights to be drawn regarding disease relevant cell types, pathways 
and evolutionary selective pressures. I will also discuss on-going projects 
within the International IBD Genetics Consortium to identify genetic loci 
associated with clinically relevant disease subphenotypes such as disease 
location and severity.  I will finish by describing the identification of a non-
coding polymorphism in FOXO3 that is significantly correlated with disease 
severity in IBD and other TNF-alpha driven diseases such as rheumatoid ar-
thritis and malaria infection. I will show that this locus regulates monocyte 
production of TNFα and IL-10 through control of TGFβ1 production. This 
work highlights a pathway that could, through improved patient stratifica-
tion or targeting with novel agents, contribute to the development of perso-
nalised medicine in TNFα-driven diseases.

 C. Anderson: None.

S02.3
From genetics to translation in SCD
R. Graham;  
South San Francisco, CA, United States.

No abstract received as per date of production. Please check http://www.
eshg.org/abstracts2013.0.html for possible updates.

S03.1
Lynch syndrome as a model of mutations and epimutations in cancer
P. Peltomäki;  
University of Helsinki, Helsinki, Finland.

The DNA mismatch repair (MMR) system is crucial for cancer avoidance 
through the correction of replication errors, DNA damage surveillance, and 
other functions. Failure to properly accomplish these functions may promo-
te cancer development. It is therefore not surprising that inherited defects 
in the MMR system, MLH1, MSH2, MSH6, and PMS2 genes, underlie one of 
the most prevalent cancer syndromes in man, Lynch syndrome (LS), pre-
viously known as hereditary nonpolyposis colorectal cancer (HNPCC). LS is 
estimated to account for 5% of all colorectal cancers in the population and 
possibly a similar share of endometrial, ovarian, and other cancers. LS not 
only serves as a model for cancers arising through MMR defects and micro-
satellite instability, which concerns 10 - 25% of all colorectal, endometrial, 
and other cancers, but also highlights the significance of the epigenetic com-
ponent in cancer development.
Knudson’s hypothesis postulates that tumor suppressor gene inactivation 
requires two hits, the first of which may occur either in somatic cells, giving 
rise to sporadic cancer, or in the germline, giving rise to hereditary cancer. 
The second hit is always somatic. Cumulative evidence suggests that, besi-
des genetic mutations, either hit may be epigenetic. Increased methylation 
of selected tumor suppressor gene promoters is an acquired property of 
many tumors developing in LS, and the patterns in part mirror changes seen 
in the corresponding sporadic cancers1. Hypomethylation of LINE-1 is often 
less prominent in LS tumors, in accordance with their near-diploid chromo-
some content2. Like genetic instability phenotypes, epigenetic phenotypes 
may be associated with a preferential inactivation or activation of certain 
growth-regulatory genes and pathways and thereby influence prognosis 
and response to therapy. Importantly, inactivation of the susceptibility genes 
MLH1 and MSH2 by epigenetic mechanisms may occur already in the germ-
line. Constitutional epimutations may explain around 10% of LS-suspected 
families which lack MLH1 or MSH2 protein expression in tumor tissue and 
show no genetic mutations in MMR genes in the germline3.
Knowledge of genetic and epigenetic alterations associated with cancer sus-
ceptibility and tumor development provides the basis for improved diagno-
stics, prevention and therapy in the respective cancers.
1. Lotsari JE et al., Breast carcinoma and Lynch syndrome - Molecular analy-
sis of tumors arising in mutation carriers, non-carriers, and sporadic cases. 
Breast Cancer Res 14: R90 (2012).
2. Niskakoski et al., unpublished data.
3. Gylling A et al., Large genomic rearrangements and germline epimutati-
ons in Lynch syndrome. Int J Cancer 124: 2333 - 2340 (2009).

  P. Peltomäki: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Significant; 
ERC-FP7-232635.

S03.2
Epigenetic Programming of the Cancer Phenotype
J. Issa;  
Fels Institute, Temple University, Philadelphia, PA, United States.

The epigenome is reset during embryogenesis and matures around the end 
of development. Large scale genomic studies have now shown considerable 
proliferation dependent epigenome changes in aging cells (DNA methyla-
tion instability, chromatin instability). Comparison of rodent, primate and 
human aging shows that DNA methylation instability is conserved, depends 
primarily on chronologic age, and can be predicted to a certain degree by 
local genomic features (e.g. retrotransposons). It can therefore be argued 
that this epigenomic instability is a necessary result of the evolution of com-
plex genomes that lack reprogramming capabilities in adult cells. Epigenetic 
instability creates gene expression variation in aging tissues that serve as an 
enabler of Darwinian evolution at the tissue level. Selective pressures result 
in cells with unique epigenetic programs that lead to diseases such as can-
cer or atherosclerosis. Importantly, epigenetic variation can be modulated 
by exposures (inflammation and perhaps diet), providing a mechanistic link 
between lifestyle and disease. In turn, epigenetic reprogramming could be 
useful for prevention and treatment of age-related pathology. In leukemi-
as, reprogramming by DNA methylation inhibitors has gained acceptance 
as effective therapy for myeloid leukemias, and drugs for other epigenetic 
targets are rapidly proceeding towards clinical trials.

  J. Issa: B. Research Grant (principal investigator, collaborator or consultant and 
pending grants as well as grants already received); Modest; Astex. F. Consultant/
Advisory Board; Modest; Astex, Janssen.
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S03.3
Insights into oncogenesis from cancer predisposition genes
N. Rahman;  
Institute of Cancer Research, London, United Kingdom.

Over the last 30 years nearly 100 predisposition genes associated with in-
creased risks of cancer have been identified. These discoveries have resulted 
in considerable insights into the mechanisms underlying cancer causation 
and the many, diverse biological pathways that can be involved in oncoge-
nesis. In this talk I will present an overview of known cancer predisposition 
genes and will consider the current and future clinical and scientific poten-
tial of their discovery.

 N. Rahman: None.

S04.1
The role of microglia in synaptogenesis
C. Gross;  
Monterotondo, Italy.

Microglia are phagocytic cells that infiltrate the brain during development 
and play a role in the elimination of synapses during brain maturation. 
Changes in microglia morphology and gene expression have been associated 
with autism. However, it remains unknown whether these changes are a 
primary cause or a secondary consequence of neuronal deficits associated 
with the disorder. Here we tested whether a primary deficit in microglia was 
sufficient to induce autism-related behavioral and functional connectivity 
deficits. Mice lacking the microglia chemokine receptor Cx3cr1 showed a 
transient reduction of microglia in the brain during the early postnatal peri-
od and a consequent deficit in synaptic pruning. Deficient synaptic pruning 
was associated with a failure to strengthen excitatory synaptic transmission, 
decreased functional connectivity across brain regions, deficits in social in-
teraction, and increased repetitive behavior, all hallmarks of autism. These 
findings open the possibility that deficits in microglia function could contri-
bute to key features of autism.

S04.2
The role of glia in neurodegenerative diseases
D. W. Cleveland;  
Ludwig Institute, Univ. of California at San Diego, La Jolla, CA, United States.

The great biologists of the 19th century, especially Virchow and Bernard, 
established the pivotal idea that individual cells function autonomously, 
while being part of the whole organism. Since then many the major neu-
rodegenerative diseases have traditionally been considered mechanistically 
cell autonomous, meaning that damage within a selective population of af-
fected neurons alone suffices to produce disease. Most of the genes whose 
mutation is now known to cause the major neurodegenerative diseases are 
widely or ubiquitously expressed, however, including superoxide dismutase 
(SOD1) whose mutation causes an inherited form of the fatal, adult motor 
neuron disease ALS. Modeling in mice has demonstrated that disease mecha-
nism is through an acquired toxicity unrelated to dismutase activity. Selec-
tive gene excision has demonstrated that toxicity is non-cell autonomous, 
with mutant SOD1 within motor neurons and oligodendrocytes driving 
disease onset, while damage within neighboring astrocytes and microglia 
accelerates disease progression. Non-cell autonomy is a general feature of 
human neurodegenerative disease, including Parkinson’s and frontal tem-
poral dementia, where disease has been demonstrated to spread from cell 
to cell in a prion-like manner, and in Huntington’s disease (HD), an inherited 
disease caused by tri-nucleotide expansion.
An approach to therapy is suppression of disease causing genes following 
infusion of DNA antisense oligonucleotides (ASOs) to direct RNase H-depen-
dent destruction of the target mRNA widely within the nervous system. Such 
an approach slows disease progression in inherited examples of ALS-like 
disease in rodents. Moreover, infusion of ASOs targeting huntingtin mRNA 
effectively lowers huntingtin levels in the striatum and cortex, the primary 
brain targets of HD pathology. Transient infusion into already symptomatic 
HD mouse models mediates a sustained reversal of disease phenotype that 
persists for much longer than the huntingtin knockdown. These findings 
establish a therapeutic strategy for sustained HD disease reversal from a 
“Huntingtin holiday” produced by transient ASO therapy.

  D.W. Cleveland: F. Consultant/Advisory Board; Modest; Isis Pharmaceuticals.

S04.3
Molecular genetics of axon degeneration
J. Gilley1, L. Conforti2, R. Adalbert1, S. Milde1, M. Coleman1;  
1The Babraham Institute, Cambridge, United Kingdom, 2University of Nottingham, 
Nottingham, United Kingdom.

The Slow Wallerian degeneration protein (WldS) is an aberrant protein that 
arose in mice and protects distal axons after injury. Ectopic expression of 
WldS exerts the same protective effect in transgenic rats, flies and zebrafish, 
and in transfected human neurons. It also preserves axons in some neuro-
degenerative disease models, including inherited models of peripheral neu-
ropathy and motor neuron disease.
Structure-function studies of WldS show that its intrinsic NAD synthesizing 
(Nmnat) activity is critical for axon survival. Of the three normal mammalian 
Nmnat isoforms, only Nmnat2 has been confirmed to be in axons. Nmnat2 
is essential for axon survival and has a short half-life, so axons require its 
constant replenishment by axonal transport. When delivery of Nmnat2 is 
prevented by nerve injury, or by knockdown or knockout of Nmnat2, axons 
degenerate or fail to grow. WldS can rescue them by replacing the Nmnat 
enzyme activity and does so for a prolonged period as it has a much longer 
half-life.
Nmnat2 lies at the head of a signaling pathway regulating axon degenera-
tion, and this pathway implicates several genes in axon survival. Nmnat2 
degradation is at least partially controlled by ubiquitination, and the Dro-
sophila ubiquitin ligase Highwire and its mammalian orthologue Phr1 are 
candidates for this. Downstream of Nmnat2, we identify a rise in the meta-
bolic intermediate NMN as a key event, and inhibition of Nampt, the enzyme 
catalyzing NMN synthesis, preserves injured axons. Further downstream 
Sarm1, a Toll-like receptor adapter, is necessary for axons to degenerate in 
both Drosophila and mice. Evidence of further genes regulating axon survi-
val is emerging from screening in Drosophila and there is a strong likelihood 
that these functions will be conserved in mammals.
Identification of further axon survival proteins, and their organization into 
a pathway, should facilitate rational decisions as to the most promising tar-
gets for axon degeneration disorders.

 J. Gilley: None. L. Conforti: None. R. Adalbert: None. S. Milde: None. M. 
Coleman: None.

S05.1
Analytical challenges of using next-generation sequencing to unlock 
complex disease
M. Daly;  
Boston, MA, United States.

No abstract received as per date of production. Please check http://www.
eshg.org/abstracts2013.0.html for possible updates.

S05.2
Diagnostic exome sequencing in genetically heterogeneous disease
L. E. L. M. Vissers;  
Dept of Human Genetics, Radboud University Medical Centre, Nijmegen, Netherlands.

Exome sequencing is of great use in a diagnostic setting to establish a ge-
netic diagnosis, especially for those diseases where the current diagnostic 
yield is low due to the genetic heterogeneity of the disease. The analysis and 
interpretation of exome data in a diagnostic setting is however challenging, 
and requires methods for quality control, minimizing the possibility of inci-
dental findings but simultaneously allowing for easy and flexible interpreta-
tion of exome sequencing data for diagnosing patients.
During this presentation I will discuss results that were obtained in our dia-
gnostic lab by analyzing patients with intellectual disability using family-
based sequencing. Additionally, I will show data obtained in patients with 
e.g. blindness, deafness, ataxias and metabolic disorders that were analyzed 
using “gene packages”, an approach in which exome sequencing is followed 
by a targeted analysis of known disease genes. To further expand the pos-
sibilities of diagnostic exome sequencing for mutation detection we have 
recently validated automatic CNV detection on exome data and compared 
its performance to that of high resolution genomic microarrays. This ana-
lysis shows that exome sequencing can reliably detect the large majority of 
pathogenic de novo CNVs. Together, these data provide further arguments 
to use exome sequencing as a first tier test for genetically heterogeneous 
diseases.

 L.E.L.M. Vissers: None.
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S05.3
Prioritizing disease-causing variation by genomic data fusion
Y. Moreau;  
University of Leuven, Leuven, Belgium.

NGS has rapidly increased our ability to discover the cause of many pre-
viously unresolved rare monogenic disorders by sequencing rare exomic 
variation. However, after standard filtering against nonsynonymous single 
nucleotide variants (nSNVs) and loss-of-function mutations that are not pre-
sent in healthy populations or unaffected samples, many potential candidate 
mutations are often retained and we need predictive methods to prioritize 
variants for further validation. Several computational methods have been 
proposed that take into account biochemical, evolutionary and structural 
properties of mutations to assess their potential deleteriousness. However, 
most of these methods suffer from high false positive rates when predicting 
the impact of rare nSNVs. A plausible explanation for this poor performance 
is that many of these predicted variants are mildly deleterious, but in no way 
specific to the disease of interest. We therefore propose a genomic data fu-
sion methodology that integrates multiple strategies to detect deleterious-
ness of mutations and prioritizes them in a phenotype-specific manner. A 
key innovation is that we incorporate into our strategy a computational me-
thod for gene prioritization, which scores mutated genes based on their si-
milarity to known disease genes by fusing heterogeneous genomic informa-
tion. We also integrate haploinsufficiency prediction scores that predict the 
probability that the function of a gene is affected if present in a functionally 
haploid state. To integrate or fuse these data sources, we develop a machi-
ne-learning model using the Human Genome Mutation Database (HGMD) of 
human disease-causing mutations compared to three control sets: common 
polymorphisms and two independent sets of rare variation. Benchmarking 
on HGMD demonstrates that this integrative phenotype-specific variant 
prioritization significantly outperforms state-of-the-art predictors, such as 
SIFT or PolyPhen-2.

  Y. Moreau: E. Ownership Interest (stock, stock options, patent or other 
intellectual property); Significant; Cartagenia n.v..

S06.1
Identification of the gene for mixed polyposis syndrome: the end of a 
50-year journey
I. Tomlinson;  
Wellcome Trust Centre for Human Genetics, Oxford, United Kingdom.

Hereditary mixed polyposis syndrome (HMPS) was first described in the 
early 1960s in a Jewish family from St Mark‘s Hospital, London. Affected in-
dividuals develop unusual, large-bowel polyps of several different types and 
individual polyps can have more than one morphology. Many individuals 
have colorectal cancer and disease dominantly inherited. After identifying 
several more HMPS families. all of Ashkenazi origin, we mapped the HMPS 
gene to a shared haplotype of ~2Mb on chr15q13.3. Sequencing found no 
protein-coding mutations, but we eventually found a constitutional 40kb 
copy number gain upstream of Gremlin 1 that is unique to HMPS patients. 
The HMPS duplication affects a genomic control region, leading to massive 
over-expression of Gremlin and relocation of its expression from the colo-
rectal mesenchyme to the epithelium. The HMPS mutation provides a very 
rare example of a Mendelian condition caused by a non-coding duplicati-
on that has profound effects on gene expression. We have recently shown 
that HMPS tumours probably initiate with KRAS or BRAF mutation that does 
not cause senescence. APC mutations then follow, leading to dysplasia and 
cancer. A Vill-Grem1 mouse recapitulates the principal aspects of the human 
disease.

 I. Tomlinson: None.

S06.2
The role of IL7R in childhood T-cell acute lymphoblastic leukemia
J. T. Barata;  
Instituto de Medicina Molecular, Lisboa, Portugal.

T-cell acute lymphoblastic leukemia (T-ALL) is an aggressive subtype of the 
most frequent childhood cancer. Interleukin 7 (IL-7), a cytokine produced 
in the bone marrow, thymus and other organs, is absolutely essential for 
T-cell development. However, there is evidence that IL-7 may also partake 
in leukemia development. We showed that IL-7 activates PI3K/Akt/mTOR 
signaling pathway, thereby mediating viability, cell cycle progression and 
growth of human T-ALL cells in vitro and that IL-7 can accelerate human 
T-ALL in vivo. The evidence that IL-7 can impact on leukemia maintenance 
drove us to evaluate whether genetic alterations involving the IL-7 recep-

tor (IL7R) could exist in malignant T-cells. We eventually found that around 
9% of T-ALL patients display somatic gain-of-function mutations in exon 6 
of IL7R. The mutations create, in most cases, a de novo unpaired cysteine 
in the transmembrane to extracellular juxtamembrane region, resulting in 
disulfide bond-dependent homodimerization of two mutant receptors and 
consequent constitutive activation of downstream signaling with ensuing 
cell transformation in vitro and tumorigenic ability in vivo. Is the oncogenic 
potential of deregulated IL7R-mediated signaling restricted to mutated re-
ceptor? Our unpublished studies showing that conditional tetracycline-in-
ducible IL7R transgenic mice eventually develop leukemia upon treatment 
with doxycline, suggest otherwise and indicate that continued expression 
of the wild type receptor can also display oncogenic potential. Overall, our 
results reveal that IL-7/IL-7R-mediated signaling is an important oncogenic 
axis in T-cell leukemia.

 J.T. Barata: None.

S06.3
The role of exosomes in cancer-cell communication, dissemination, 
and therapy-resistence
L. O‘Driscoll;  
Trinity College Dublin, Dublin, Ireland.

No abstract received as per date of production. Please check http://www.
eshg.org/abstracts2013.0.html for possible updates.

S07.1
iPS and their therapeutic potentiel for keratinizing disorders
D. Roop;  
Aurora, CO, United States.

No abstract received as per date of production. Please check http://www.
eshg.org/abstracts2013.0.html for possible updates.

S07.2
Netherton syndrome and links to eczema
A. Hovnanian1,2,3;  
1INSERM U781, Paris, France, 2Department of Genetics, Necker hospital, Paris, France, 
3University Paris Descartes - Sorbonne Cite, Imagine Institute, Paris, France.

Netherton syndrome (NS) is a rare autosomal recessive orphan disease with 
severe skin inflammation and scaling, a specific hair shaft abnormality and 
constant allergic manifestations with high serum IgE levels. NS results from 
loss-of-function mutations in SPINK5 (serine protease inhibitor of Kazal 
type 5) encoding LEKTI-1 (lympho-epithelial Kazal type related inhibitor 
type 5), a 15-domain protease inhibitor expressed in stratified epithelia and 
in Hassall’s corpuscles in the thymus. In vitro and in vivo studies in murine 
models and in NS patients have implicated unopposed activity of kallikrein 
(KLK) 5, KLK7 and elastase 2 with dual consequences on skin homeosta-
sis. The skin barrier is severely disrupted secondary to stratum corneum 
detachment, increased profilaggrin processing and abnormal lipid lamellae. 
This leads to increased skin permeability, enhanced allergen and microbe 
penetration which favor skin allergy and inflammation. Danger signals are 
also generated, resulting in the production of IL-1 beta which contributes to 
skin inflammation. In parallel, KLK5 activates PAR2 which leads to the acti-
vation of the NF-kappa B pathway and the production of pro-allergic (Thy-
mic Stromal Lymphopoietin) and pro-inflammatory (TNF-alpha) cytokines. 
These molecules, in concert with TARC and MDC, induce skin allergy and 
inflammation with severe itching and systemic involvement.
These results have identified major pathways and therapeutic targets for NS. 
Importantly, they have also established a link with the frequent and more 
complex disease atopic dermatitis, which shares several common features 
with NS. These include enhanced proteolytic activies, skin barrier defect 
through filaggrin mutations, abnormal lipid composition, PAR-2 mediated 
allergy and inflammation. Recent functional studies reporting defective pro-
tease inhibition caused by the frequent E420K LEKTI variant, further sup-
port the notion that SPINK5 plays a role in eczema through a complex net-
work involving multiple genes and/or interactions with the environment, 
with potential therapeutic implications.

  A. Hovnanian: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Significant; 
GSK.
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S07.3
Artificial Skin
M. del Rio1,2,3;  
1Department of Bioengineering. Universidad Carlos III de Madrid, Madrid, Spain, 
2CIEMAT, Madrid, Spain, 3Centre for Biomedical Research on Rare Diseases (CIBERER), 
Madrid, Spain.

The skin is the subject of more than 400 rare inherited diseases or genoder-
matoses which together represent a significant part of the dermatological 
clinical practice. Our group is devoted to diagnostic, modeling and develop-
ment of advanced therapies for some of the most relevant genodermatoses. 
Among that group, Epidermolysis Bullosa (EB) comprises a set of skin fra-
gility disorders characterized by defective adherence of the epidermis to 
the underlying connective tissue. We have mainly focused in the recessive 
dystrophyc form of EB (RDEB) due to mutations in COL7A1 coding for type 
VII collagen. Our studies led us to the disclosure of one of the world’s most 
recurrent mutation, c.6257insC, affecting nearly half of the Spanish RDEB 
population and due to a founder effect. Recent work led us also to demon-
strate revertant mosaicism within the RDEB patient population which tends 
to be more common than previously expected. Using optimized skin bioen-
gineering approaches we have been able to establish skin humanized mouse 
models of EB suitable for cell and gene therapy testing. In addition, we have 
shown the feasibility of using naturally gene revertant EB cells as a source 
for autologous skin transplantation. My talk will also cover the use of ana-
logous strategies, as those described for EB, to the modeling and treatment 
of other genodermatoses including Lamellar Ichtyosis and Xeroderma Pig-
mentosus as paradigmatic examples of epidermal differentiation and DNA 
repair defects, respectively. We hope we can contribute to the goal of having 
200 new treatments for rare genetic diseases by the year 2020.

 M. del Rio: None.

S08.1
Dissecting the effects of selection in the human genome: the case of 
immunity to infection
L. Quintana-Murci;  
Institut Pasteur-CNRS, Paris, France.

Because infectious diseases have been paramount among the threats to 
health and survival throughout human history, natural selection is expec-
ted to act strongly on host defence genes, particularly on innate immunity 
genes. Searching for evidence of selection targeting innate immunity repre-
sents therefore an indispensable complement to clinical and epidemiolo-
gical approaches for identifying functionally important genes involved in 
host immunity to infection and disease outcome. In the past years, we have 
initiated an evolutionary dissection of genes and pathways involved in in-
nate immunity in humans. We focus on major families of innate immunity 
receptors, such as TLRs, RLRs and NLRs, and other molecules involved in 
the signalling pathways triggered by them, such as adaptors and effectors 
molecules, such as TIR-containing adaptors and IFNs. Although the biologi-
cal role in host defence for some members of these families has been well 
characterised, the biological function of many others (e.g. most NALP mem-
bers of the NLR family) remain poorly understood, with little knowledge 
about their immunological relevance. I will present different cases of how 
some of these genes have been targeted by strong purifying selection, at-
testing to their essential and nonredundant functions, while others evolve 
under much relaxed selective constraints, suggesting higher redundancy 
in host defence. I will also present some examples of molecules (e.g. TLR1, 
type III IFNs, etc.) that display geographically-restricted signatures of positi-
ve selection in specific human populations, indicating that genetic variation 
at these genes has conferred a selective advantage to the host. Finally, I will 
discuss our most recent findings about population variation in microRNA 
transcriptional responses to infection and the extent to which such variati-
on is under genetic control (miR-eQTLs). More generally, I will discuss how 
adopting an evolutionary, population and cellular genomics approach can 
provide important insight into immunity genes playing a major role in host 
survival, and highlight host pathways and mechanisms playing an essential 
role in pathogen resistance.

 L. Quintana-Murci: None.

S08.2
Gene dosage sensitivity and copy-number evolution
A. McLysaght;  
Dublin, Ireland.

A significant subset of genes in vertebrate genomes are under dosage cons-
traint. Duplications that disturb their abundance in the cell are deleterious 

and are the likely cause of pathogenicity of CNVs associated with disease. 
What factors influence dosage sensitivity, be it haploinsufficiency or dosage-
balance? What biological processes are most likely to be dosage-sensitive? 
How does gene dosage sensitivity influence evolutionary patterns, and how 
can evolutionary analyses identify these genes?

S08.3
Evolution of vision
D. Arendt;  
Heidelberg, Germany.

No abstract received as per date of production. Please check http://www.
eshg.org/abstracts2013.0.html for possible updates.

S09.1
Adaptive immunodeficiency and gene therapy treatment
A. Fischer;  
INSERM U768 & Unité d’Immunologie Hématologie Pédiatrique, Hôpital Necker-Enfants 
Malades, Université Paris Descartes ; Imagine Institute, Paris, France.

Over the last 20 years, the genetics and pathophyiology of many primary 
immunodeficiencies (PID) have been unraveled. This offers the opportuni-
ty to treat the most severe of these conditions by gene transfer into hema-
topoietic stem cells. Primary T cell immunodeficiencies appear as the best 
therapeutic targets because of the expected selective growth advantage 
conferred by gene expression into T cell precursors combined with the very 
long life span of T lymphocytes. Based on this rationale, ex vivo retroviral 
gene transfer into hematopoietic progenitors has been shown to lead to 
sustained (over 14 years) correction of severe combined immunodeficien-
cy (SCID). The advent of genotoxicity events in some patients has initiated 
the development of modified vectors, i.e. “SIN vector” in use over the last 3 
years with efficacy and safety to treat SCID as well as other PID such as the 
Wiskott Aldrich syndrome.

 A. Fischer: None.

S09.2
Antisense therapy in SMA
A. Krainer;  
Cold Spring Harbor, NY, United States.

No abstract received as per date of production. Please check http://www.
eshg.org/abstracts2013.0.html for possible updates.

S09.3
Stem-cell gene therapy for the Wiskott-Aldrich Syndrome
C. Klein;  
Munich, Germany.

No abstract received as per date of production. Please check http://www.
eshg.org/abstracts2013.0.html for possible updates.

S10.1
Noninvasive whole genome sequencing
S. Quake;  
Stanford, CA, United States.

No abstract received as per date of production. Please check http://www.
eshg.org/abstracts2013.0.html for possible updates.

S10.2
Advances in embryo selection for optimizing IVF outcome
D. Wells;  
Oxford, United Kingdom.

No abstract received as per date of production. Please check http://www.
eshg.org/abstracts2013.0.html for possible updates.

S10.3
Newborn screening; what is possible, what do we want?
B. Wilcken;  
The Children‘s Hospital at Westmead and University of Sydney, Sydney, Australia.

The first trial of Guthrie’s test for phenylketonuria was completed in 1963; 
this year we celebrate 50 years of newborn screening. Mass screening of 
newborns has been found economically feasible for a wide variety of con-
ditions where there is a marker compound detectable in blood. In most 



ABSTRACTS SYMPOSIA

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG12

Back to index

developed and some less-developed countries all newborns are tested for 
congenital hypothyroidism, plus phenylketonuria and several other condi-
tions. With the advent of tandem mass spectrometry in the mid-1990s over 
50 disorders are now sought in many jurisdictions.
Problems encountered and not yet completely solved include: developing 
rational systems and criteria for selecting disorders for screening; adequate 
long-term follow-up to assess benefit, with cessation of programmes where 
benefit cannot be shown; development of national data-bases; the detection 
of mild phenotypes, and development of definitions to enable recognition 
of which cases need treatment. Poor availability of confirmatory tests and 
treatments are limiting factors in less-well-off countries.
The pressure to include new disorders is driven by new treatments for pre-
viously untreatable conditions, and advances in technology making scree-
ning feasible. Some of the disorders newly being screened for include seve-
ral lysosomal storage disorders, severe combined immunodeficiencies and 
recently a trial of screening for X-linked adrenoleukodystrophy. In the futu-
re, perhaps quite soon, primary DNA mass testing may become affordable, 
which will pose many problems. Already we are poised for a second major 
expansion of screening due partly to advances in mutation-specific treat-
ment of various kinds. This applies particularly to Duchenne muscular dys-
trophy. Disorders being actively considered include Rett Syndrome, Fragile 
X, long QT syndrome, and spinal muscular atrophy.
A major problem for the future will be re-defining the aims of newborn 
screening. There will be pressure to screen for adult-onset disorders and for 
prediction of risk. Development of economical systems to enable effective 
mass screening at later ages would be welcome.

 B. Wilcken: None.

S11.1
Mousemodels of Down syndrome
Y. Hérault1,2,3;  
1Institut de Génétique et de Biologie Moléculaire et Cellulaire (IGBMC), CNRS, INSERM, 
Université de Strasbourg, UMR7104, UMR964, Illkirch, France, 2Transgenese et 
Archivage Animaux Modèles, TAAM, CNRS, UPS44, Orléans, France, 3Institut Clinique de 
la Souris (ICS), GIE CERBM, Illkirch, France.

More than 50 years after the discovery of Trisomy 21, the underlying basic 
genetic of the Down syndrome (DS), is still not completely understood. The 
current working hypothesis is based on interactions between “dosage sen-
sitive” genes located along the HSA21 that are responsible for the complex 
features of the pathology.In order to identify the genes involved in Down 
syndrome features, we created new partial trisomies in the mouse for regi-
ons homologous to HSA21 contributing to the Aneuploid zoo of DS models. 
Here we will report the characterization of new mouse models for various 
regions of interest with a specific standardized behavioral pipeline and 
the identification of the cystathionine beta-synthase (Cbs) in learning and 
memory deficits observed in Down syndrome mouse models. Using two 
genetic experiments we evaluated the role of Cbs in the trisomy. First we 
reduced the copy number of Cbs using a knock-out allele in the Abcg1-U2af1 
trisomic model. We found that specific learning and memory phenotypes 
were rescued in compound mice showing that Cbs is required for these 
phenotypes. Then we generated a conditional transgenic mouse line to di-
rect the sole overexpression of the human CBS gene in the hippocampus 
and the cortex. These new transgenic mice displayed similar phenotypes to 
the trisomic mouse lines. Thus we conclude that Cbs gain of function in the 
brain is sufficient to induce learning and memory phenotypes in DS. The 
data generated are challenging our current knowledge on the role of Cbs in 
the physiopathology of the disease, highlighting cross-talks in drug targets 
and showing the interaction of several loci in DS cognitive traits. We will 
discuss how this new knowledge would reinforce the development of new 
therapeutic approaches to facilitate the life of DS people and might help to 
evaluate promising strategies.

 Y. Hérault: None.

S11.2
Protein Degradation in Health and Disease
T. Hoppe;  
CECAD at the Institute for Genetics, University of Cologne, Cologne, Germany.

Cellular differentiation, developmental processes, and environmental factors 
challenge the integrity of the proteome in every eukaryotic cell. The main-
tenance of protein homeostasis involves the degradation of misfolded and 
damaged proteins, and is essential for cellular function, organismal grow-
th, and viability. The UPS is one major proteolytic component of the cellular 
proteostasis network regulating the degradation of damaged proteins that 

accumulate upon stress and during aging. Selective turnover of substrate 
proteins is initiated by covalent attachment of the conserved protein ubiqui-
tin predominantly to internal lysine residues. This ubiquitylation step is me-
diated by an enzymatic cascade that involves ubiquitin-activating enzymes 
(E1), ubiquitin-conjugating enzymes (E2), and ubiquitin protein ligases (E3). 
Deubiquitylation enzymes (DUBs) modulate the size and topology of poly-
ubiquitin chains, formed by isopeptide bonds between ubiquitin monomers. 
A chain of four to six ubiquitin moieties efficiently targets a substrate for 
degradation by the 26S proteasome. The 26S proteasome is a multi-catalytic 
protease complex composed of a barrel-shaped 20S proteolytic core particle 
(CP) and a 19S regulatory particle (RP) that translocates substrates into the 
20S CP where they are degraded into short peptides.
It is commonly thought that an age-related impairment of protein degradati-
on affects general proteostasis networks, causing enhanced accumulation of 
damaged proteins that can be cytotoxic and shortens lifespan (Hoppe, 2010). 
The activity of the 26S proteasome progressively declines during the aging 
process although the exact molecular aspects of this regulation have not been 
addressed. Beside the requirement of proteasomal integrity for normal life-
span, the identification of ubiquitin-dependent degradation pathways that 
specifically control the stability of lifespan regulators further reflects a key 
role of the UPS in the aging process. For example, different E3 ubiquitin liga-
ses regulate the activity of the FOXO transcription factor (TF) DAF-16, which 
is central for insulin/insulin-like growth factor 1 (IGF-1) signaling (IIS). A 
novel mechanistic link between protein degradation and longevity based on 
deubiquitylation of polyubiquitylated substrate proteins will be discussed 
(Kuhlbrodt et al., 2011). Interestingly, ubiquitin-mediated degradation pa-
thways are also involved in muscle myosin assembly and age-related muscle-
degeneration (Hoppe et al., 2004; Janiesch et al., 2007; Gazda et al., 2013).
References:
Gazda, L., Pokrzywa, W., Hellerschmied, D., Löwe, T., Forné, I., Mueller-Planitz, 
F., Hoppe, T.*, and Clausen, T. (2013). The myosin chaperone UNC-45 is orga-
nized in tandem modules to support myofilament formation in C. elegans. Cell 
152, 183-95.
Kuhlbrodt K., Janiesch P.C., Kevei E., Segref A., Barikbin R., and Hoppe T. (2011). 
The Machado-Joseph disease deubiquitylase ATX-3 couples longevity and pro-
teostasis. Nat. Cell Biol. 13, 273-81.
Hoppe T. (2010) Life and destruction: ubiquitin-mediated proteolysis in aging 
and longevity. F1000 Biol Rep 2: 79
Janiesch P.C., Kim J., Mouysset J., Barikbin R., Lochmüller H., Cassata G., Krause 
S., and Hoppe T. (2007). The ubiquitin-selective chaperone CDC-48/p97 links 
myosin assembly to human myopathy. Nat. Cell Biol. 9, 379-90.
Hoppe T., Cassata G., Barral J.M., Springer W., Hutagalung A.H., Epstein H.F., and 
Baumeister R. (2004). Regulation of the Myosin-Directed Chaperone UNC-45 
by a Novel E3/E4-Multiubiquitylation Complex in C. elegans. Cell 118, 337-49.

 T. Hoppe: None.

S11.3
From bedside to bench: a Fragile X patient mutation yields insights 
into the functional specialization of the FXR protein family.
Z. Okray, B. Hassan;  
VIB and University of Leuven Medical School, Leuven, Belgium.

The most prevalent basis for FMR-1 deficiency in Fragile X (FXS) patients 
is epigenetic silencing mediated by promoter-proximal CGG repeat expan-
sions. Other instances of the disease phenotype have been associated with 
mutations in the coding regions of the FMR-1 gene, however, only one of 
these mutations has been experimentally characterized.
To further investigate how coding mutations in FMR-1 can contribute to 
FXS etiology, we screened a small group of patients who display typical FXS 
symptoms, yet do not harbor CGG repeat expansions in the FMR1 locus. In 
one patient, we recovered a mutation - a single base insertion - in exon 14 
of FMR1. The mutation alters the open reading frame, creating a novel ami-
no acid sequence in the C-terminus, followed by a premature stop codon. 
We find that the novel C-terminus peptide encodes a functional, bipartite 
nuclear localization signal (NLS), which bears a striking resemblance to the 
nucleolar localization signals identified in FMR1 paralogs, referred to as the 
FXR1 and FXR2 proteins. This signal targets the patient FMR1 protein to the 
nucleolus in cultured human and rat cells. Using the D.melanogaster model, 
we demonstrate that the presence of the patient NLS motif on FMRP can 
alter its function in neurons and lead to neomorphic phenotypes in vivo. 
Taken together, our results provide evidence for novel changes in FMRP 
function conferred by this clinically relevant point mutation

 Z. Okray: None. B. Hassan: None.
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S12.1
The geneticist‘s perspective
A. Read;  
Genetic Medicine, University of Manchester, Manchester, United Kingdom.

Genetics has two points of contact with the criminal justice system: DNA 
identification, and the possible role of genetic predisposition in antisocial 
behaviour. DNA profiling has brought much-needed objectivity into criminal 
investigation - but it is important to remember that the mere presence of a 
person’s DNA at a crime scene tells us nothing about how or when that DNA 
got there or what, if anything, its owner was doing at the time. Scientific que-
stions can arise when techniques are pushed to their limits to analyse small, 
mixed and degraded samples, while some feel that investigative techniques 
like familial searching raise specific ethical issues.
Once a case comes to trial geneticists have sometimes been asked to testify 
that a genetic variant possessed by the accused predisposes them to crimi-
nal behaviour. Might this make them less responsible for their actions? The 
popular press loves the idea of a ‘criminal gene’ - but how convincing is the 
evidence that XYY men or men with monoamine oxidase A deficiency are 
‘born criminals’? Are genetic predispositions any different from the innume-
rable other factors that can influence a person’s behaviour? Might it be that 
the main reason genetic arguments are introduced into criminal trials is not 
to help the court judge criminals appropriately, but to to bamboozle juries 
with impressive-looking science?

 A. Read: None.

S12.2
Narrowing down the free-will compass? A social and ethical 
perspective
M. Levitt;  
Lancaster, United Kingdom.

Assumptions and outcomes of behavioural genetics have consequences for 
attributing responsibility and blame. These are not only central elements 
in the justice system but are also rooted in social and moral reasoning. In 
most legal cases so far genetic evidence on levels of MAOA expression has 
been assumed by defence lawyers to be of potential benefit to their clients, 
however, it could also be used against them. Notions of human agency, free-
will and determinism, choice and control are discussed in relation to genetic 
and environmental defences for violent and antisocial behaviour. The impli-
cations of determinist accounts of violent crime for victims,offenders, the 
justice system and society as a whole are considered. The lecture will draw 
on both public and expert understandings. The public’s understandings of 
the causes of criminal behaviour and attachment of blame, fairness and re-
sponsibility are critical to their acceptance of policy and practice in this area 
and to their role as lay jurors.

S12.3
Narrowing down the free-will compass? A legal perspective
A. Santosuosso;  
Pavia, Italy.

No abstract received as per date of production. Please check http://www.
eshg.org/abstracts2013.0.html for possible updates.

S13.1
Human pluripotent stem cells for modeling genetic diseases
O. Brüstle;  
Bonn, Germany.

No abstract received as per date of production. Please check http://www.
eshg.org/abstracts2013.0.html for possible updates.

S13.2
iPS for modelling diseases and drug screening : the example of 
Steinertmyotonic dystrophy
C. Martinat, S. Nédelec, Y. Maury, J. Come, M. Peschanski;  
INSERM/UEVE UMR 861, I-STEM, AFM, Evry, France.

The lack of existing models of pathologic tissues has rendered many impor-
tant questions in disease pathogenesis inaccessible. Human embryonic stem 
cells derived from affected embryos during a pre-implantation diagnostic 
(PGD), as well as the technical development to obtain human induced plu-
ripotent stem cells generated from patients, offer the unique opportunity 
to have access to a large spectrum of disease-specific cell models. Disease-

specific pluripotent stem cells capable of differentiation into the various 
tissues affected in each condition could undoubtedly provide new insights 
into the pathological mechanisms by permitting analysis in a human system. 
These new disease-specific cell models are applicable for a wide systemic 
mechanistic analysis ranging from functional studies at the cellular level to 
a large-scale functional genomics screening.
As a proof of principle, we demonstrated that PGD-derived hES cells and 
derivatives which, express the causal mutation implicated in the Myotonic 
Dystrophy type 1 (DM1), may mimic molecular defects associated to the pa-
thology, such as the nuclear aggregation of mutant RNA.
By taking advantage of this pertinent cellular model, we identified, through 
a genome-wide analysis, two early developmental defects in genes invol-
ved both in myogenesis as well as in neurite formation and establishment 
of neuromuscular connections. These neuropathological mechanisms may 
bear clinical significance as related to the functional alteration of neuromu-
scular connections associated with DM1.
In parallel to these functional pathological studies, we developed two dif-
ferent approaches to identify new therapeutic strategies. The first one was 
based on a high content screening approach. A pilot drug screening experi-
ment has been successfully conducted in order to identify new molecules 
which, due to their ability to disrupt the nuclear mutant RNA aggregation, 
might represent new therapeutic strategies. The second strategy used a ge-
nomics screening based on gene knockdown approach. This analysis allo-
wed the identification of a potentially druggable target protein, inhibition of 
which tends to normalize molecular defects associated to DM1.
All this study demonstrated that these PGD hES–derived cell models could 
be relevant for wide analysis ranging from the study of the dysfunction of an 
inter-cellular nerve-muscle system to high-throughput functional genomics 
screening. Altogether, our results indicate that disease-specific hES cell lines 
could be used for resources driven large-scale analysis, in complement to 
classical approach based on the analysis of candidate gene, that could high-
light the development of new therapeutic strategies.

 C. Martinat: None. S. Nédelec: None. Y. Maury: None. J. Come: None. M. 
Peschanski: None.

S13.3
IPS cells to model genetic diseases and individual variability.
M. Brimpari1, F. Rouhani2, N. Kumasaka2, a. Bradley2, D. Gaffney2, L. Vallier3;  
1Cambridge University, Cambridge, United Kingdom, 2Wellcome Trust Institute, 
Cambridge, United Kingdom, 3Cambridge University and Wellcome Trust Institute, 
Cambridge, United Kingdom.

Human induced pluripotent stem cells are generated from somatic cells 
reprogrammed by overexressing transcription factors. Their pluripotency 
status confers upon them the capacity to proliferate indefinitely in vitro 
while maintaining their capacity to differentiate into a broad number of cell 
types. hIPSCs represent an unique opportunity for regenerative medicine 
since they could enable the production of patient specific cell types which 
are fully immuno-compatible with the original donor thereby avoiding the 
use of immune suppressive treatment during personal cell based therapy. In 
addition, hIPSCs can be generated from somatic cells isolated from patients 
suffering from diverse diseases. Then, the resulting “diseased” hIPSCs can be 
differentiated into the cell type targeted by the disease and thus provide in 
vitro models to perform large scale studies impossible with primary cell cul-
ture or with biopsy material. However, hIPSC lines appear to strongly vary 
in their capacity of differentiation and the origin of this variability remains 
unclear. Here we derived a panel of hIPSC lines from a diversity of healthy 
individuals and then defined their capacity to differentiate into the three 
germ layers endoderm, mesoderm and ectoderm from which all the adult 
organs are derived. This analysis revealed that most of hIPSC lines can dif-
ferentiate efficiently into these primary tissues. However, a limited number 
of lines were resistant to specific type of differentiation. We then performed 
functional experiments associated with genome wide analysed to uncover 
the mechanisms involved. We observed that several aspect influence the ca-
pacity of individual hIPSC line to differentiate into specific tissues including 
the method of reprogramming, epigenetic memory but more importantly 
genetic variability. Therefore, these results suggest that hIPSCs could repre-
sent an unique system to model individual phenotypic variability in vitro.

 M. Brimpari: None. F. Rouhani: None. N. Kumasaka: None. A. Bradley: 
None. D. Gaffney: None. L. Vallier: None.
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S14.1
DNA repair and microcephaly
M. O’Driscoll;  
Brighton, United Kingdom.

Mammalian embryonic neurogenesis is exquisitely sensitive to perturbati-
ons in cell cycle dynamics. The origins of these perturbations are multif-
actorial and often interconnected. Severe microcephaly can occur as a con-
sequence of reduced cell division and/or elevated apoptosis in the develo-
ping neuroepithelium. Interestingly, defects in genes encoding centrosome, 
centrosomal-associated and spindle pole proteins are currently the most 
frequent cause of Primary Microcephaly (PM) and Microcephalic Primordial 
Dwarfism (MPD) syndromes in humans. The centrosome is an important 
microtubule-organizing centre essential for coordinating G2-M progression 
and normal mitotic cell division as well as the DNA damage response. Mito-
tic progression and segregation defects, microtubule spindle abnormalities 
and impaired DNA damage-induced G2-M cell cycle checkpoint proficiency 
have all been reported in these genetically heterogeneous patient-derived 
cell lines. Interestingly, congenital defects in the ATR-dependent DNA dama-
ge response (ATR-ATRIP Seckel syndrome) and in DNA replication licensing 
machinery (Meier-Gorlin syndrome) are also associated with centrosome 
abnormalities and vice versa, suggestive of a multifactorial but interconnec-
ted underlying pathobiology of MPD. I will present a brief overview of these 
defects, specifically focusing on mechanisms of genomic instability but also 
highlighting some unanticipated impacts of some of these defects upon si-
gnal transduction. Collectively, these findings help contribute to our evol-
ving understanding of genotype-phenotype relationships.

S14.2
Apparently balanced chromosome rearrangements in human 
development
C. C. Morton1, J. Rosenfeld2, A. M. Lindgren3, S. Pereira3, I. Blumenthal4, C. Chiang4, L. G. 
Shaffer5, J. F. Gusella6, M. E. Talkowski6;  
1Brigham and Women‘s Hospital and Harvard Medical School, Boston, MA, United States, 
2Signature Genomic Laboratories, Spokane, WA, United States, 3Brigham and Women‘s 
Hospital, Boston, MA, United States, 4Massachusetts General Hospital, Boston, MA, United 
States, 5Genetic Veterinary Sciences, Spokane, WA, United States, 6Massachusetts General 
Hospital and Harvard Medical School, Boston, MA, United States.

Apparently balanced chromosomal rearrangements are an invaluable bio-
logical resource for annotation of the human genome and the foundation 
of the Developmental Genome Anatomy Project (DGAP, dgap.harvard.edu). 
Implementation of next-generation sequencing of rearrangements has faci-
litated rapid gene discovery for structural and neurodevelopmental (NDD) 
disorders. Structural disorders elucidated include those from subjects with 
various craniofacial abnormalities and brain, ocular, auditory, kidney, and 
bone aberrations, with validation in subjects with overlapping phenotypes 
or in animal models. Validation of genes in subjects with NDD has been dif-
ficult historically but is now feasible taking advantage of convergent geno-
mic evidence. Rearrangement breakpoints were sequenced in 38 subjects 
with NDD and validation performed using copy number variants (CNVs) in 
19,556 cases and 13,991 controls. Genes disrupted within microdeletion 
syndromes included SATB2 (2q33.1), MBD5 (2q23.1) and EHMT1 (9q34.3), 
all of which are transcription and epigenetic regulators. In a follow-up study 
among an international network of investigators, 65 independent 2q23.1 
microdeletions were ascertained, defining the role of MBD5 as necessary 
and sufficient in the 2q23.1 microdeletion syndrome. Disrupted loci in some 
subjects associate with a spectrum of developmental and psychiatric disor-
ders, including mental retardation, autism, language delay, schizophrenia, 
psychosis, cognitive impairment, and bipolar disorder, bridging phenotypes 
with genetic etiologies. Genes at breakpoints novel for correlation with NDD 
have diverse functions from methylation and transcriptional regulation to 
cell signaling, cell adhesion, and nonsense-mediated decay. In addition, a 
number of observations were made from the sequence analysis concerning 
genomic architecture of constitutional rearrangements including complex 
events akin to chromothripsis in neoplasms, nonhomologous end joining 
as a predominant mechanism and the presence of inversions in derivative 
chromosomes at sites of rearrangement. Nucleotide level resolution of ap-
parently balanced rearrangements through next-generation sequencing can 
contribute to diagnostic precision in abnormal human phenotypes leading 
to improved genetic counseling, and can illuminate underlying genomic 
molecular mechanisms.

 C.C. Morton: None. J. Rosenfeld: A. Employment (full or part-time); Significant; 
Signature Genomic Laboratories. A.M. Lindgren: None. S. Pereira: None. I. 
Blumenthal: None. C. Chiang: None. L.G. Shaffer: A. Employment (full or 
part-time); Significant; Genetic Veterinary Services. J.F. Gusella: None. M.E. 
Talkowski: None.

S14.3
Post-zygotic mosaicism for large scale chromosomal aberrations 
among elderly people; What does it mean?
J. P. Dumanski;  
Dept. of Immunology, Genetics and Pathology, Uppsala University, Uppsala, Sweden.

Post-zygotic, acquired with age mutations in normal cells represent under-
studied aspect of genome biology. Human post-zygotic mosaicism has been 
studied in embryos, aborted fetuses, children with developmental defects 
and in cancer. However, little is still known about the type and frequency 
of acquired genetic aberrations in normal cells from subjects in the gene-
ral population, especially from cohorts that are well stratified by age. Our 
recent analyses suggest that such mosaicism is surprisingly common, with 
the highest estimate of 3.5% for elderly/old subjects being affected by va-
rious large-scale aberrations. We have now extended the above analyses and 
studied 1153 men using blood collected at the ages of 70.7-83.6 years from 
the Swedish ULSAM population-based cohort that was clinically followed for 
more than 20 years. We applied 2.5M-Omni Illumina chip with strict selec-
tion by genotyping quality and these 1153 samples were selected out 1217 
samples originally submitted as a single batch to the genotyping facility. We 
used the following size of cut-offs for scoring of aberrations: gains - > 250 kb; 
deletions and CNNLOH - > 10 kb. Overall, we observed a very high frequency 
of post-zygotic mosaicim; 42.7% of people displayed at least one aberration 
with gains as the most common type of aberration. Our results illustrate the 
high frequency and importance of post-zygotic mosaicism in normal cells, 
which should be studied further for associations with various diseases.

 J.P. Dumanski: None.

S15.1
Drugs and genes - an overview
A. K. Daly;  
Newcastle University, Newcastle upon Tyne, United Kingdom.

Individual genetic profiles affect both efficacy of prescribed drugs and sus-
ceptibility to adverse drug reactions. Serious adverse drug reactions are 
generally rare but occur with a range of different prescribed drugs. These 
reactions can affect a number of different physiological systems and tissues 
in the body. Progress has been made recently in understanding both their 
genetic basis and underlying mechanisms. During drug development, idio-
syncratic adverse reactions affecting the liver are a major reason for drug 
attrition during the later stages of development. They are also a rare but 
serious complication of treatment with a number of commonly prescribed 
drugs, especially antimicrobial agents. Highly significant associations with 
particular HLA class I and class II genotypes have been reported for drug-
induced liver injury with several specific drugs, for example flucloxacillin 
and co-amoxiclav. Examples of these associations and possible underlying 
mechanisms, including how this may relate to reported HLA associations 
for other types of adverse drug reactions, will be considered. Not all forms 
of idiosyncratic drug-induced liver injury reactions show HLA gene associa-
tions. Genes relevant to the innate immune system and to drug disposition 
appear to represent additional risk factors for drug-induced liver injury but, 
as with the adaptive immune system associations involving HLA, risk factors 
will be drug or, in some cases, drug class dependent. Overall understanding 
of the genetic basis of drug-induced liver injury remains limited and our 
ongoing studies, which are concerned with increasing case numbers and 
performing further genome-wide association studies combined with exome 
sequencing, will be discussed.

 A.K. Daly: None.

S15.2
An immunological basis for pharmacogenetic associations in the MHC
J. McCluskey, Patricia T. Illing, Julian P. Vivian, NadineL. Dudek, Lyudmila Kostenko, 
Zhenjun Chen,, Mandvi Bharadwaj, John J. Miles, Lars Kjer-Nielsen, Stephanie Gras, 
Nicholas A. Williamson,, Scott R. Burrows, Anthony W. Purcell, Jamie Rossjohn,, Monash 
University and QIMR, QLD;  
The University of Melbourne, Melbourne, Australia.

Human Leukocyte Antigens (HLA) are highly polymorphic proteins that 
initiate immunity by presenting pathogen-derived peptides to T cells. HLA 
polymorphisms mostly map to the antigen (Ag)-binding cleft, thereby diver-
sifying the repertoire of self- and pathogen-derived peptide Ags selected by 
different HLA allotypes. A growing number of immunologically-based drug 
reactions, including abacavir hypersensitivity syndrome (AHS) and carb-
amazepine-induced Steven-Johnson’s syndrome (SJS), are associated with 
specific HLA alleles. However, little is known about the underlying mechanis-
ms of these associations, including AHS, a prototypical HLA-associated drug 
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reaction occurring exclusively in individuals with the common histocompa-
tibility molecule, HLA-B*57:01, and with a relative risk of >1000. We show 
that unmodified abacavir binds non-covalently to HLA-B*57:01, lying across 
the bottom of the Ag-binding cleft and reaching into the F-pocket where a 
C-terminal tryptophan typically anchors peptides bound to HLA-B*57:01. 
Abacavir binds with exquisite specificity to HLA-B*57:01, changing the sha-
pe and chemistry of the Ag-binding cleft, thereby altering the repertoire of 
endogenous peptides that can bind HLA-B*57:01. In this way, abacavir gui-
des selection of new endogenous peptides, inducing a dramatic alteration 
in ‘immunological self ’. The resultant peptide-centric ‘altered self ’ activates 
abacavir-specific T-cells, thereby driving polyclonal CD8+ T cell activation and 
a systemic reaction manifesting as AHS. We also show that carbamazepine, a 
widely used anti-epileptic drug associated with hypersensitivity reactions in 
HLA-B*15:02 individuals, binds to this allotype, producing alterations in the 
repertoire of presented self-peptides. These findings simultaneously high-
light the importance of HLA polymorphism in the evolution of pharmaco-
genomics, perhaps providing a general mechanism for some of the growing 
number of HLA-linked hypersensitivities that involve small molecule drugs, 
but also suggesting novel pathway for induction of autoimmunity.

 J. McCluskey: None.

S15.3
Genetic risk mirrors outcome of anti-TNF therapy in Multiple 
Sclerosis
L. Fugger;  
Oxford, United Kingdom.

No abstract received as per date of production. Please check http://www.
eshg.org/abstracts2013.0.html for possible updates.

S16.1
Extreme ciliary phenotypes
T. Attie;  
Paris, France.

No abstract received as per date of production. Please check http://www.
eshg.org/abstracts2013.0.html for possible updates.

S16.2
Primary cilia -kidney disease - DNA Repair
T. Benzing;  
Cologne, Germany.

No abstract received as per date of production. Please check http://www.
eshg.org/abstracts2013.0.html for possible updates.

S16.3
Moving into and inside cilia: the awesome power of diffusion
D. K. Breslow1, F. Ye1,2, E. F. Koslover3, A. J. Spakowitz3, W. Nelson1,2, M. V. Nachury1;  
1Department of Molecular and Cellular Physiology, Stanford University, Stanford, CA, 
United States, 2Department of Biology, Stanford University, Stanford, CA, United States, 
3Department of Chemical Engineering, Stanford University, Stanford, CA, United States.

The primary cilium is a signaling organelle with a distinct complement of mem-
brane and soluble proteins. How specific proteins are concentrated within cilia 
while others remain excluded is a major unanswered question. We have now 
established a method for selective permeabilization of the plasma membra-
ne that leaves the ciliary membrane intact, thus enabling a quantitative and 
mechanistic analysis of protein entry into primary cilia. Using a diffusion-to-
capture assay, we find that soluble proteins larger than 75 kDa fail to enter cilia 
and that the ciliary permeability barrier is mechanistically distinct from the 
nuclear pore complex. Applying a mass transport model to this system reveals 
diffusion coefficients for soluble proteins that are compatible with a rapid ex-
ploration of the ciliary space in the absence of active transport.
We extend our conclusions to membrane protein by conducting single mole-
cule imaging of signaling receptors inside cilia. Here, we find that membrane 
proteins move along primary cilia by a combination of diffusion and motor-
driven transport. Perturbation of either diffusion or active transport shows 
that cargo movements can be uncoupled from movements of the intraflagellar 
transport (IFT) machinery, and that diffusion is sufficient for membrane pro-
teins to explore the ciliary surface. Taken together, our results indicate that 
signaling within cilia need not be entirely reliant on active transport and poses 
the question of the true function of IFT.

 D.K. Breslow: None. F. Ye: None. E.F. Koslover: None. A.J. Spakowitz: None. W. 
Nelson: None. M.V. Nachury: None.

Educational Sessions

ES1.1
Sequencing at The Wellcome Trust Sanger Institute in the year 2013
M. Quail;  
Wellcome Trust Sanger Institute, Cambridge, United Kingdom.

The Wellcome Trust Sanger Institute is powered by sequencing. What are 
we using all this sequencing for? How is sequencing changing? How do we 
manage and process the many thousands of samples that we sequence? 
What technologies are we employing for different applications? What are 
we developing in our R&D group? In my talk I will describe our sequencing 
pipelines, optimisations and new protocols for Illumina library preparation 
and describe our progress, experiences and optimisation of semiconductor 
and third generation sequencing platforms.

 M. Quail: None.

ES1.2
Performance and Improvements in Analyzing Next Generation 
Sequencing Technologies
H. Tilgner1, D. Sharon1, D. Xie1, V. Kuleshov2,3, R. Chen1, D. Pushkarev3, K. Karczewski1, A. 
P. Boyle1, T. Blauwkamp3, M. Kertesz3, R. Chen4, H. Lam4, M. Pratt4, G. Bartha4, J. Harris4, J. 
West4, M. Snyder1;  
1Department of Genetics, Stanford University School of Medicine, Stanford, CA, United 
States, 2Department of Computer Science, Stanford University, Stanford, CA, United 
States, 3Illumina, Inc., 5200 Illumina Way, San Diego, CA, United States, 4Personalis Inc., 
Menlo Park, CA, United States.

We have explored different high throughput sequencing technologies for 
analyzing human genomes, exomes and transcriptomes. For genomes and 
exomes we have compared different sequencing technologies and capture 
methods respectively and evaluated their performance. Limitations of the 
different platforms were discovered and managed to improve sequence 
accuracy and coverage, particularly in regions of high clinical relevance. 
We have also utilized and evaluated new long sequence technologies (e.g. 
Moleculo/Illumina) for accurate phasing of genome variants and calling of 
structural variants.
In addition to genome and exome analyses, we have explored different long 
reads technologies (PacBio, 454) for accurate mapping of transcriptomes. 
These studies have revealed that many full length transcripts can be re-
vealed using long read sequencing and resulting in accurate and novel tran-
script definition.
Together the different technologies produce more accurate and comprehen-
sive genomes, exome and transcriptome sequences. An example of using an 
accurate phased genome for analyzing methylomes will be presented.

 H. Tilgner: None. D. Sharon: None. D. Xie: None. V. Kuleshov: None. R. 
Chen: None. D. Pushkarev: None. K. Karczewski: None. A.P. Boyle: None. T. 
Blauwkamp: None. M. Kertesz: None. R. Chen: None. H. Lam: None. M. Pratt: 
None. G. Bartha: None. J. Harris: None. J. West: None. M. Snyder: Other; 
Modest; founder and member of the SAB for Personalis.

ES2.1
Integration of Microarray Technology into Prenatal Diagnosis
R. Wapner;  
Columbia University, New York, NY, United States.

New genetic technologies have quickly entered obstetrical care providing 
an ever-increasing amount of information about the fetus. Less than 5 years 
ago, karyotyping was the predominant tool for genetic evaluation of the fe-
tus and was used predominately for aneuploidy detection and the identifica-
tion of relatively large genomic changes of 7-10 million base pairs or larger. 
More recently, microarray technology has been introduced into prenatal 
evaluation and has the ability to identify much smaller genomic changes 
(microdeletions and duplications). With this increased resolution has come 
the knowledge that smaller findings also have significant clinical implicati-
ons and are not infrequent in routine prenatal testing.
This genetic knowledge has allowed improved counseling for pregnancies 
identified with fetal structural anomalies, in which approximately 6% of 
such cases with a normal karyotype will have a genomic cause identified 
by microarray testing. Approximately 1% or more of structurally normal 
pregnancies also have clinically relevant genomic findings, suggesting that 
all pregnant couples should consider invasive testing with microarray ana-
lysis.
This increasing ability to evaluate the fetal genome comes with significant 
responsibility for clinicians. These technologic advances have rapidly out-
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paced our ability to thoughtfully and appropriately use the information. 
Pretest and post-test counseling must be adapted so they are informative, 
prepare patients for the reproductive decisions they must make, and still be 
able to be accomplished within a feasible and timely period.

 R. Wapner: None.

ES2.2
New approaches in preimplantation screening
S. Munné;  
Livingston, NJ, United States.

No abstract received as per date of production. Please check http://www.
eshg.org/abstracts2013.0.html for possible updates.

ES3.1
Understanding Genomics. Trends in Science Communication
A. M. Dijkstra;  
University of Twente, Science Communication, Enschede, Netherlands.

Nowadays, publics are becoming more critical towards new technologies, 
as has been shown with biotechnology and genomics. The relationship 
between science, technology and society is changing. Society changes and 
publics are articulating their opinions more often and are expressing more 
critical thoughts about new developments. At the same time, science and 
technology are changing as well. As a result, due to related uncertainties and 
unknown risks, not all of these new developments are welcomed anymo-
re. In this changing society, both politicians and researchers agree that for 
developing (new) technologies public acceptance and trust is vital. Current 
insights in literature, therefore, emphasize public engagement processes, 
involving publics in two-way communication and dialogue instead of edu-
cating and persuading publics. However, is more engagement really the key? 
How should publics understand, for example, genomics? And, what role is 
there for social media? Based on insights from research, trends in science 
communication are discussed.

 A.M. Dijkstra: None.

ES3.2
Science in the media. Lost in translation
D. M. Secko;  
Department of Journalism, Concordia University, Montréal, Québec, QC, Canada.

A recurring and recalcitrant theme in the discussion of science in the me-
dia concerns what is “lost” when a scientific paper becomes a news article. 
While some critics acknowledge the existence of great science communica-
tion, they also fiercely point to a number of broader issues, including: uncri-
tical and over-simplistic science reporting, narrow frames of scientific pro-
gress and economic prospect, a limited range of expert opinion, preferences 
toward positive messages, unrealistic time lines, and media professionals 
engaging in cycles of hype. Some media professionals acknowledge various 
critiques as well, but also question whether the goals and norms of their 
profession in choosing what to include and what to exclude is sufficiently 
understood. In the communication of a complex and rapidly evolving tar-
get such as genomics, some things will inevitably be lost. This presentation 
will explore these inclusions and exclusions, attempting to highlight what 
remains in examples of inspiring science communication.

 D.M. Secko: None.

ES4.1
Cancer risk in overgrowth syndromes
A. Riccio1,2;  
1DiSTABiF, University of Naples 2, Naples, Italy, 2IGB-CNR, Naples, Italy.

Overgrowth syndromes (OGS) are a heterogenous group of disorders cha-
racterized by global or regional excess of growth. Many of them show in-
creased risk of tumors requiring specific protocols for tumor surveillance. 
This lecture will focus on recent advances in disease gene identification 
which resulted in improvement of our understanding in the molecular 
mechanisms of childhood overgrowth. Molecular defects include both con-
stitutional and somatic single gene defects as well as genomic imprinting 
abnormalities. These in turn may result from either mutations of imprinting 
control regions (ICR) acting in cis or arise de novo as epigenetic mutations 
possibly caused by stochastic events, environmental factors or mutations of 

regulatory factors acting in trans. Recurrence risks, clinical phenotype and 
tumor location and frequencies associated with different type of molecular 
defect will be described. New advances are expected soon from the wide 
application of next generation sequencing technologies to the analysis of the 
genome and epigenome of OGS patients. Likely, these will turn out in even 
larger impact in clinical medicine through the development of gene-specific 
follow-up protocols and therapies.

 A. Riccio: None.

ES4.2
Cancer risk in RASopathies
K. Gripp;  
Wilmington, DE, United States.

Rasopathies are syndromic conditions resulting from germline mutations 
affecting the RAS/MAPK signaling pathway. Dysregulation of this pathway’s 
key role in cell growth and differentiation during embryogenesis gives rise to 
a recognizable phenotype affecting multiple organ systems, also referred to 
as “neuro-cardio-facio-cutaneous syndromes”. Postnatal pathway dysregu-
lation through somatic mutations similarly affects cell growth and differen-
tiation and occurs during carcinogenesis. Given this transforming activity of 
RAS/MAPK pathway mutations, it is not surprising that syndromes resulting 
from germline mutations entail an increased malignancy risk. The relative 
risk, cancer type and age are syndrome specific. Neurofibromatosis type 1 is 
a common rasopathy, and its increased risk for optic gliomata and malignant 
peripheral nerve sheath tumors is addressed in surveillance recommenda-
tions. The heterogeneous Noonan syndrome is also common, and its asso-
ciated increased risk for juvenile myelomonocytic leukemia (JMML) varies 
by specific PTPN11 or other gene mutation. A JMML-like myelodysplastic 
syndrome in early childhood can have a benign course. Cardio-facio-cuta-
neous (CFC) syndrome may be associated with an increase in acute lympho-
blastic leukemia. For Noonan and CFC syndrome, with a low absolute cancer 
risk, and malignancies which are not likely to show improved outcome after 
early detection, few screening recommendations exist. In contrast, Costello 
syndrome, caused by HRAS missense mutations, is associated with a higher 
tumor risk, approaching 15%. Embryonal rhabdomyosarcoma accounts for 
about 60% of these malignancies, followed by neuroblastoma and transitio-
nal cell carcinoma of the bladder. While screening suggestions for Costello 
syndrome were published, their benefit remains unknown. In conclusion, 
while the cancer risk is increased overall in rasopathies, the specific risk va-
ries greatly by syndrome, and often by specific causal mutation. Awareness 
for the risk increase, education of patients and families, prompt evaluation 
and standard treatment for malignancies constitute best medical practice.

ES5.1
Spectrum of monogenic forms and clinical importance of de novo 
mutations
S. Baulac;  
ICM, Hôpital Pitié-Salpetrière, Paris, France.

Epilepsy is one of the most common neurological disorder. It encompasses a 
large group of syndromes, diverse in terms of age, etiology, clinical types of 
seizures, disabilities and prognosis. Genetic factors play a predominant role 
in about 40% of all epilepsies. Rare Mendelian forms of epilepsy are now 
well recognized. Since 1995, family-based linkage studies have revealed 
numerous causative epilepsy genes (CHRNA4, CHRNA2, CHRNB2, KCNQ2, 
KCNQ3, KCNT1, SCN1A, SCN2A, SCN1B, GABRG2, GABRA1, PRRT2, PCDH19, 
LGI1, DEPDC5...). To date, the majority of known epilepsy genes encode neu-
ronal ion channel subunits or neurotransmitter receptor subunits leading 
many of the genetic epilepsies to be considered as channelopathies. Mole-
cular approaches have revealed great genetic heterogeneity, with the vast 
majority of genes remaining to be identified. This presentation will review 
recent findings on the progress in gene discovery in monogenic epilepsies, 
with particular focus on genes harboring inherited variants involved in large 
multiplex families and de novo mutations responsible for sporadic cases. The 
gene encoding the α1 subunit of neuronal voltage-gated sodium channels 
(SCN1A) is the most frequently mutated gene in epilepsy so far. Inherited 
SCN1A mutations are found in autosomal dominant families with Genetic 
Epilepsy with Febrile Seizures Plus (GEFS+), while de novo mutations cause 
a severe epileptic encephalopathy named the Dravet syndrome. Genetic te-
sting of SCN1A may prevent the need for unnecessary clinical investigations 
and provide genetic counseling for families. Mutations in the sodium-gated 
potassium channel gene KCNT1 were found in two epileptic disorders: inhe-
rited mutations are responsible for severe autosomal dominant nocturnal 
frontal lobe epilepsy and de novo mutations for malignant migrating partial 
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seizures of infancy, an early infantile epileptic encephalopathy. One of the 
most recent advances in the field of epilepsy genetics is the discovery that 
loss-of-function mutations of DEPDC5 (DEP domain containing protein 5) 
are a frequent cause for a broad spectrum of familial focal epilepsies. The 
implication of a DEP domain (Dishevelled, Egl-10 and Pleckstrin domain)-
containing protein that may be involved in membrane trafficking and/or G-
protein signaling, opens new avenues for research.

 S. Baulac: None.

ES5.2
The role of genetic susceptibility factors in epilepsy and their clinical 
relevance
I. Helbig;  
Kiel, Germany.

While there has been exceptional progress in the identification of mono-
genic forms of epilepsy, the discovery of genetic susceptibility factors for 
seizure disorders has lagged behind, even in comparison to other neurode-
velopmental disorders. Genes identified in familial epilepsies only play a mi-
nor role in common, non-familial epilepsies, a finding that has long puzzled 
scientists and has held back progress in understanding the genetic basis of 
common epilepsies. Further burdened with the phenotypic heterogeneity 
of the epilepsies, the field was reluctant to adapt to large-scale associati-
on studies. Epilepsy genetics is currently emerging from the “dark ages” of 
small and underpowered association studies with few sufficiently powered 
association studies published. Finally, in 2012, a large-scale genome-wide 
association study identified the first common risk factors for epilepsies in-
cluding variants at the VRK, PNPO and SCN1A loci. In addition, the unexpec-
ted discovery of copy number variants including microdeletions at 15q13.3, 
16p13.11 and 15q11.2 has pioneered the research into the role of rare gene-
tic variants. Investigations of these risk factors both in case-control studies 
and family studies have emphasized relevant issues including incomplete 
penetrance, phenotypic heterogeneity and incomplete segregration in fami-
lies. Equipped with the early experiences relating to the role of common and 
rare susceptibility factors, the field of epilepsy genetics is currently embar-
king on a journey to discover risk factors with massive parallel sequencing 
technologies. While there is some emerging evidence for de novo mutations 
particularly in epileptic encephalopathies, the full impact of de novo ver-
sus inherited risk factors remains to be determined. In parallel, the field of 
epilepsy pharmacogenomics is evolving rapidly and variants such as HLA 
B*1502 are established risk factors for adverse reactions to certain antiepi-
leptic drugs that may already have clinical consequences.
In this presentation, we will discuss the emerging role of common and rare 
genetic susceptibility factors in the epilepsies, highlight current controver-
sies and discuss the clinical implications of these findings.

ES6.1
Inherited retinal dystrophies: insights & challenges behind the 
rainbow
F. P. M. Cremers;  
Department of Human Genetics, Radboud University Nijmegen Medical Centre, 
Nijmegen, Netherlands.

In the last 25 years ~100 genes have been implicated in inherited retinal 
dystrophies (IRDs). X-linked RD genes were identified using linkage and 
deletion mapping. Linkage and homozygosity mapping facilitated IRD gene 
identification on autosomes. Many IRD genes encode proteins of the visual 
cycle and phototransduction cascade, or are orthologs of genes mutated in 
animal models. One-third of the IRD-associated genes encode ciliary pro-
teins. Several IRD genes are ubiquitously expressed (e.g. CHM, SNRNP200). 
Many genes mutated in syndromes, are also involved in non-syndromic IRDs. 
Using IRDs associated with mutations in BBS1, CEP290, or MVK (encoding 
mevalonate kinase), I will illustrate our (lack of) understanding regarding 
genotype-phenotype correlations. To shed further light on this matter, we 
need additional insights in the transcriptional variation of IRD-associated 
genes due to cis- and trans-acting factors, but also must further explore the 
interplay between retinal proteins.
Based on genetic analyses of consanguineous Pakistani IRD families, >80% 
of the underlying genes are known. Massive parallel sequencing in recent 
years identified rarely mutated IRD genes such as C8orf37 and RAB28, and 
enabled comprehensive diagnostics. Surprisingly, we identified de novo va-
riants in 14% of isolated cases with retinitis pigmentosa. A shortcoming in 
current diagnostics is the absence of a cheap sequencing method to ana-
lyse individual patients suffering from genetically heterogeneous diseases. 
Challenges for the future will also be to explore non-coding regions through 
transcriptome and whole genome sequencing, to make sense of rare missen-

se and synonymous variants, and to register all IRD variants in well-curated 
databases, such as the Leiden Open Variation Databases. As the most fre-
quently mutated IRD genes have already been identified, there is an increa-
sing need for large cohorts of patients. To this end, the European Retinal Di-
sease Consortium was established, which encompasses 12 research groups 
in 11 countries, and has ascertained >8.000 IRD families.

 F.P.M. Cremers: None.

ES6.2
Inherited retinal disease - management and therapies
A. R. Webster1,2;  
1Moorfields Eye Hospital, London, United Kingdom, 2UCL Institute of Ophthalmology, 
London, United Kingdom.

Inherited retinal diseases comprise a large and varied group of disorders 
that adversely affect vision due to the perturbation of genes expressed in the 
specialised cells of the retina. Vast genetic and allelic heterogeneity confound 
accurate molecular diagnosis, a challenge now, to a degree, surmountable 
using high-throughput nucleotide sequencing technology. The identification 
of causative genes, and the molecular diagnosis in patients and families has 
an impact on clinical management in a number of ways. Some disorders are 
phenotypically distinct and immediately suggest a causative gene, and gene-
tic segregation. However, others, such as retinitis pigmentosa, are heteroge-
neous, and require a molecular diagnosis before segregation and accurate 
counselling can be offered to patients and relatives. Once a group of patients 
with retinal degeneration has been molecularly defined, then this allows the 
acquisition of data delineating the age-related changes in retinal function 
and structure, important to determine effective treatment strategies, and for 
chosing metrics to measure the efficacy of treatment in a short a time as pos-
sible. Preliminary data on gene-replacement for disease due to mutation of 
REP1, causative of choroideraemia, will be presented, this being a paradigm 
for treatments aimed at preserving function of the fovea. This retinal region, 
400-500µm in diameter, is packed exclusively with cone photoreceptors, de-
signed specifically to allow fine visual discrimination. Data from our group 
on the effect on this structure, in vivo, of mutations in the ABCA4 gene, 
shows significant differences in degeneration, which are important in the 
consideration of therapies. Examples of diseases in which simple modifica-
tions might help sustain vision, based on knowledge of molecular pathology, 
include disorders due to mutation in ABCA4, GUCA1A and EFEMP1. Finally, 
the accessibility of the retina makes it tractable to approaches that attempt 
to restore vision. Data from our group and others show that retinal prosthe-
ses can deliver useful visual percepts in those with disease causing none, or 
vague, light perception. Furthermore, strategies involving cell transplantati-
on and optogenetics show promise in the future.

 A.R. Webster: None.

ES7.1
Introducing next generation technology to clinical scientists
C. Wright;  
Wellcome Trust Sanger Institute, Cambridge, United Kingdom.

High resolution genomic technologies are increasingly being used in clinical 
research to identify the genetic causes of a variety of human diseases. The 
UK-wide Deciphering Developmental Disorders (DDD) project uses exon-
enriched aCGH coupled with trio exome sequencing to identify the under-
lying genetic aetiology in children with severe undiagnosed developmental 
disorders. Where likely causal variants are identified, they are fed-back to 
Regional Genetics Services for validation and discussion with the family. At 
the half-way point of this 5-year project, we have recruited over 5000 fa-
milies to the study, processed over 1000 trio exomes, and fed-back ~200 
potential diagnoses.
In this talk I will outline the interaction with clinical teams in DDD through 
DECIPHER, creation of a scalable automated analysis and variant filtering 
pipeline for prioritising likely causal variants, and the use of multidiscipli-
nary clinical reporting meetings for final sign-off. I will also discuss the po-
tential for DDD to act as a prototype for clinical translation of whole genome 
technology in rare diseases in the NHS, and some of the issues around inci-
dental findings and opportunistic genome screening.

 C. Wright: None.
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ES7.2
Bioinformatic challenges of applying NGS in the clinic
C. Gilissen;  
UMC St Radboud, Nijmegen, Netherlands.

The advent of massive parallel sequencing is rapidly changing the strategies 
employed for the genetic diagnosis and research of diseases that involve a 
large number of genes. The implementation of NGS in routine diagnostics 
is a challenging process in which bioinformatics plays an increasingly im-
portant role. These challenges vary from data management issues, and au-
tomation to the choice and implementation of basic analysis steps such as 
alignment of reads and variant calling. Specifically important considering 
diagnostic guidelines are bioinformatic methods for quality control, inter-
pretation of variants and the prevention of incidental findings.
We implemented exome sequencing as a diagnostic test for five genetically 
heterogeneous diseases and have tried to resolve these specific challenges: 
we are able to automatically detect sample mix-up, poor sample quality, and 
limit the number of variants that require manual follow-up. Thorough com-
parison of the performance of our traditional Sanger based sequencing ap-
proach to our exome sequencing approach for these 5 different conditions 
showed that exome sequencing has a higher diagnostic yield than Sanger 
sequencing. Even if all genes that could have been ordered by physicians had 
been tested, the larger number of genes captured by the exome would still 
have led to an improved diagnostic yield.

 C. Gilissen: None.

ES8.1
How to get published in the European Journal of Human Genetics
G. van Ommen;  
Leiden, Netherlands.

The practice of publishing research in peer-reviewed journals is crucial to 
the advance of science and medicine. Often researchers receive no direct 
instruction on how to go about this, but instead are expected to pick up the 
correct procedures from supervisors and colleagues. We propose bringing 
together a panel of experts made up of GertJan B. van Ommen, the long term 
Editor ofEuropean Journal of Human Genetics , Joerg Schmidtke, Director of 
the Institute of Human Genetics at Hannover Medical School, past president 
of ESHG and member of the „Genetic testing as part of health care“ unit of 
EuroGentest and Magdalena Skipper, Senior Editor from Nature. This panel 
will describe the whole process of publishing, from drafting a manuscript to 
the peer review process through to publication. As such, it will be of interest 
to the range of participants in the publishing process: from less experienced 
authors to those undertaking peer review.

ES9.1
A genetics history of our species
E. Heyer;  
National Museum of Natural History, Paris, France.

I will start by presenting recent works on the history of our species based 
on genetic data. I will present our recent origin out of Africa, the admixture 
with Neandertal and Denisova. Then I will focus my talk on different evo-
lutionary forces that have shaped our genetic diversity: natural selection, 
population expansions, migration. In particular, I will present some examp-
les on the impact of cultural behaviors and their transmission on genetic 
diversity. This second part includes ecological inheritance through Niche 
construction: there are now several documented cases where, by changing 
our environment, we create new selective pressure. Transmission of cultu-
ral traits can also impact our genetic diversity by limiting gene flow among 
populations, or shaping intra-population genetic diversity. In conclusion, 
cultural transmission interacts with biological evolution in shaping our ge-
netic diversity.

 E. Heyer: None.

ES9.2
Tracing back geographic origine and phenotypes using genetic data
M. Kayser;  
Erasmus University Medical Center Rotterdam, Rotterdam, Netherlands.

Human migration history out of Africa into (almost) all worldwide regions 
left various genetic footprints that can be detected in modern populations 
and individuals around the world. For instance, genomic signatures allow 
tracing back the bio-geographic origin of a population and a person either 

via large number of genetic markers or via specifically ascertained ancestry-
informative DNA markers, which can be relevant in medical, anthropological 
and forensic studies and is important for mapping disease and other genes. 
The geographic resolution available with DNA ancestry testing varies bet-
ween worldwide regions but in general larger geographic regions such as 
continents can be inferred from genetic data more reliably than subregions 
within continents. For some geographic regions the use of Y-chromosomal 
or mitochondrial DNA markers allows subregional paternal or maternal 
ancestry inference not easily provided with autosomal DNA markers. Mo-
reover, genomic signatures shaped by evolutionary forces in combination 
with migration history allow a better understanding how phenotypic di-
versity such as appearance observed in humans around the world arose. 
Recent progress in the genetics of human appearance phenotypes not only 
delivered numerous genes, some of which show clear signatures of positive 
selection, but also allows to predict certain appearance traits solely from 
genetic data, which can be relevant in anthropological, historical and foren-
sic studies. This talk will provide an overview on genetic population sub-
structure around the world and how this knowledge can be used to infer the 
bio-geographic ancestry from a person’s DNA. Furthermore, this talk will 
highlight the genetic basis of human appearance traits, their evolutionary 
history and how this knowledge can be used to predict appearance from a 
person’s DNA.

 M. Kayser: None.
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C01.1
De novo mutations in the Genome of the Netherlands
L. C. Francioli1, P. Polak2,3, W. Kloosterman1, S. Sunyaev2,3, P. I. W. de Bakker1,2,3;  
1Departments of Medical Genetics and Epidemiology, University Medical Center Utrecht, 
Utrecht, Netherlands, 2Division of Genetics, Department of Medicine, Brigham and 
Women‘s Hospital, Harvard Medical School, Boston, MA, United States, 3Program in 
Medical and Population Genetics, Broad Institute of Harvard and MIT, Cambridge, MA, 
United States.

Genome of the Netherlands Consortium
Background: The Genome of the Netherlands (GoNL) is a national effort to 
characterize genomic variation in the Dutch population through whole-ge-
nome sequencing of 250 families (231 trios, 19 twin quartets) at 12x using 
Illumina HiSeq. Sequencing was performed by BGI (China). The design of 
our study allowed us to investigate the role of de novo mutations in random 
individuals at an unprecedented scale.
Method: We developed a Bayesian algorithm to detect de novo mutations 
from pedigree data and implemented it as the PhaseByTransmission modu-
le in the Genome Analysis Toolkit (GATK). We validated >550 de novo muta-
tion calls (Sanger, MiSeq) to estimate the false positive rate. We simulated de 
novo mutations by random injection in our sequence data to assess our false 
negative rate while preserving the characteristics and intrinsic biases of our 
data. We used machine-learning techniques to correct for these effects.
Results: We called more than 19,600 de novo mutations, of which 44% were 
called with high confidence. Validation results showed that >60% of all calls 
and >92% of high-confidence calls were true positives. Through simulati-
ons, we estimated that we were able to call 70% of all de novo mutations. We 
observed a strong correlation between the father’s age at conception and 
the de novo mutation load in the offspring (r > 0.4). We report that de novo 
mutation properties vary throughout the genome. These results illustrate 
that de novo mutation detection and analysis of their functional relevance 
can be performed on medium-coverage sequencing.

 L.C. Francioli: None. P. Polak: None. W. Kloosterman: None. S. Sunyaev: 
None. P.I.W. de Bakker: None.

C01.2
Type 2 Diabetes strongly increases risk for the pre-cancerous state of 
clonal mosaicism
A. Bonnefond1, B. Skrobek1, S. Lobbens1, E. Eury1, S. Cauchi1, O. Lantieri2, B. Balkau3, E. 
Riboli4, M. Marre5, G. Charpentier6, L. Yengo1, P. Froguel1;  
1CNRS, Lille, France, 2IRSA, La Riche, France, 3Inserm, Villejuif, France, 4Imperial College 
London, London, United Kingdom, 5Inserm, Paris, France, 6Corbeil-Essonnes Hospital, 
Corbeil-Essonnes, France.

Large chromosomal clonal mosaic events (CMEs), i.e. the co-existence of 
cells with two or more distinct karyotypes within an individual, have re-
cently been suggested to be linked with aging and to predict the subsequent 
development of cancer. Type 2 diabetes (T2D) has been conceptualized as 
an accelerated ageing disease, and is associated with a higher prevalence 
(and mortality) of cancers. Here, we aimed to assess the impact of T2D on 
CME occurrence in blood.
We assessed the presence of large CME (≥5Mb) in 7,437 individuals (2,208 
T2D patients; 5,229 controls) using Metabochip DNA arrays (Illumina). The 
effect of T2D on the occurrence of detectable CME was assessed using lo-
gistic regression adjusted for age, gender, body mass index and population 
stratification.
We found a strong effect of T2D on the risk of detectable CMEs (OR=5.4; 
P<5×10-5). The association was even stronger when we analysed non-obese 
T2D patients (OR=5.9; P<5×10-5). Importantly, T2D patients carrying CME 
had a higher prevalence of vascular complications than T2D non-carriers 
(71.4% versus 37.1%; P=5.0×10-4). The size of CMEs in blood and the per-
centage of abnormal cells were stable over a 6-year follow-up period.
We propose that the most severe forms of T2D can favor the development 
of CMEs which may contribute to the higher risk for cancer in the T2D po-
pulation. The present study may have profound clinical implications: given 
the modest cost of Metabochip and the medical interest of detecting pre-
cancerous states, a CME genetic testing may be proposed in diabetic patients 
with early-onset complications.

 A. Bonnefond: None. B. Skrobek: None. S. Lobbens: None. E. Eury: None. S. 
Cauchi: None. O. Lantieri: None. B. Balkau: None. E. Riboli: None. M. Marre: 
None. G. Charpentier: None. L. Yengo: None. P. Froguel: None.

C01.3
De novo mutations in the autophagy gene encoding WDR45 (WIPI4) 
cause static encephalopathy of childhood with neurodegeneration in 
adulthood
N. Matsumoto1, T. Nishimura2, K. Muramatsu3, H. Kodera1, S. Kumada4, K. Sugai5, 
E. Kasai-Yoshida4, N. Sawaura3, H. Nishida6, A. Hoshino6, F. Ryujin7, S. Yoshioka7, H. 
Arakawa3, M. Kato8, N. Mizushima9, H. Saitsu1;  
1Yokohama City University Graduate School of Medicine, Yokohama, Japan, 2Department 
of Biochemistry and Molecular Biology, Graduate School and Faculty of Medicine, 
The University of Tokyo, Tokyo, Japan, 3Department of Pediatrics, Gunma University 
Graduate School of Medicine, Gunma, Japan, 4Department of Neuropediatrics, Tokyo 
Metropolitan Neurological Hospital, Tokyo, Japan, 5Department of Child Neurology, 
National Center of Neurology and Psychiatry, Tokyo, Japan, 6Department of Pediatrics, 
National Rehabilitation Center for Children with Disabilities, Tokyo, Japan, 7Department 
of Pediatrics, Shiga University of Medical Science, Shiga, Japan, 8Department of 
Pediatrics, Yamagata University Faculty of Medicine, Yamagata, Japan, 9Department of 
Physiology and Cell Biology, Graduate School and Faculty of Medicine, Tokyo Medical 
and Dental University, Tokyo, Japan.

Static encephalopathy of childhood with neurodegeneration in adulthood 
(SENDA) is a recently established subtype of neurodegeneration with brain 
iron accumulation (NBIA)1-3. By exome sequencing, we found de novo he-
terozygous mutations in WDR45 at Xp11.23 in two individuals with SENDA, 
and three additional WDR45 mutations in three other subjects by Sanger se-
quencing. Using lymphoblastoid cell lines (LCLs) derived from the subjects, 
aberrant splicing was confirmed in two subjects, and protein expression 
was observed to be severely impaired in all five subjects. WDR45 encodes 
WD repeat protein interacting with phosphoinoside 4 (WIPI4), one of the 
four mammalian homologs of yeast Atg18, which plays an important role in 
autophagy4,5. Decreased autophagic activity and accumulation of aberrant 
early autophagic structures were demonstrated in the LCLs of the subjects. 
These findings provide the direct evidence that an autophagy defect is inde-
ed associated with a neurodegenerative disorder in humans.

 N. Matsumoto: None. T. Nishimura: None. K. Muramatsu: None. H. Kodera: 
None. S. Kumada: None. K. Sugai: None. E. Kasai-Yoshida: None. N. Sawaura: 
None. H. Nishida: None. A. Hoshino: None. F. Ryujin: None. S. Yoshioka: 
None. H. Arakawa: None. M. Kato: None. N. Mizushima: None. H. Saitsu: None.

C01.4
Mapping of two human genomes with a single molecule nanochannel 
array platform for genome-wide structural variation analysis and de 
novo sequence assembly
P. Y. Kwok1, Y. Y. Y. Lai1, A. C. Y. Mak1, E. T. Lam2, J. Silbert3, T. P. Kwok4, J. W. Li4, A. K. 
Y. Leung4, J. J. K. Wu5, A. K. Y. Yim4, A. Poon1, C. Chu1, C. Lin1, M. Requa2, A. Hastie2, T. 
Anantharaman2, H. VanSteenhouse2, H. Dai2, F. Trintchouk2, M. Saghbini2, M. Austin2, K. 
Haden2, H. Cao2, S. M. Yiu5, K. Y. Yip4, T. F. Chan4, M. Xiao3;  
1University of California, San Francisco, San Francisco, CA, United States, 2BioNano 
Genomics, San Diego, CA, United States, 3Drexel University, Philadelphia, PA, United 
States, 4Chinese University of Hong Kong, Shatin, Hong Kong, 5University of Hong Kong, 
Hong Kong, Hong Kong.

Despite recent advances in base-calling accuracy and read length, de novo 
genome assembly and structural variant analysis using ‘short read’ shotgun 
sequencing remain challenging. We have developed a new approach that 
utilizes highly parallel nanochannel arrays in which many thousands of very 
long single DNA molecules are linearized and imaged. This novel approach 
is automated on the Irys System and can scan the entire genome rapidly 
to generate physical maps that provide a more comprehensive view of the 
genome. Here we describe the genome maps of the first two diploid human 
genomes constructed using this approach. Two members of a CEPH-CEU 
trio (father and daughter, NA12891 and NA12878, respectively) genotyped 
and sequenced extensively as part of the International HapMap and 1000 
Genomes Projects were mapped to 50X coverage with long (150 kb to >500 
kb) DNA fragments fluorescently labeled at Nt.BspQI (GCTCTTCN/) sites. 
The resultant sequence motif maps are used to resolve haplotypes, identify 
structural variations, and assist in de novo sequence assembly of these two 
individuals. Particularly complex genomic loci, such as the major histocom-
patibility (MHC) region are well characterized with these maps. Our results 
show that the DNA sequence of these two individuals differ significantly 
from the reference human genome sequence and confirm the majority of 
the structural variants identified previously. In addition, new structural va-
riants not detected by next-generation sequencing are easily identified. The 
genome mapping approach is simple and can be performed in any modern 
molecular genetic laboratory.

  P.Y. Kwok: B. Research Grant (principal investigator, collaborator or consultant 
and pending grants as well as grants already received); Modest; BioNano 
Genomics. F. Consultant/Advisory Board; Modest; BioNano Genomics. Y.Y.Y. 
Lai: None. A.C.Y. Mak: None. E.T. Lam: A. Employment (full or part-time); 
Modest; BioNano Genomics. J. Silbert: None. T.P. Kwok: None. J.W. Li: 
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None. A.K.Y. Leung: None. J.J.K. Wu: None. A.K.Y. Yim: None. A. Poon: 
None. C. Chu: None. C. Lin: None. M. Requa: A. Employment (full or part-
time); Modest; BioNano Genomics. A. Hastie: A. Employment (full or part-
time); Modest; BioNano Genomics. T. Anantharaman: A. Employment (full or 
part-time); Modest; BioNano Genomics. H. VanSteenhouse: A. Employment 
(full or part-time); Modest; BIoNano Genomics. H. Dai: A. Employment (full or 
part-time); Modest; BioNano Genomics. F. Trintchouk: A. Employment (full or 
part-time); Modest; BioNano Genomics. M. Saghbini: A. Employment (full or 
part-time); Modest; BioNano Genomics. M. Austin: A. Employment (full or part-
time); Modest; BioNano Genomics. K. Haden: A. Employment (full or part-time); 
Modest; BioNano Genomics. H. Cao: A. Employment (full or part-time); Modest; 
BioNano Genomics. S.M. Yiu: None. K.Y. Yip: None. T.F. Chan: None. M. Xiao: 
B. Research Grant (principal investigator, collaborator or consultant and pending 
grants as well as grants already received); Modest; BioNano Genomics. F. 
Consultant/Advisory Board; Modest; BioNano Genomics.

C01.5
Exome sequencing in sporadic cases of schizophrenia identifies de 
novo protein-altering mutation in candidate genes
M. Guipponi1, F. Santoni2, C. Gehrig1, M. Rotharmel3, M. Cuenca3, O. Guilin3, D. Dikeos4, 
G. Papadimitriou4, A. Méary5, F. Schürhoff5, S. Jamain5, M. Leboyer5, D. Rujescu6, D. 
Campion3, A. Malafosse1, S. E. Antonarakis2;  
1University Hospitals of Geneva, Geneva 4, Switzerland, 2University of Geneva Medical 
School, Geneva 4, Switzerland, 3Centre Hospitalier du Rouvray, INSERM U1079, Sotteville 
les Rouen, France, 4Athens University Medical School, Athens, Greece, 5Inserm U955, 
Psychiatrie Génétique, Université Paris Est, Faculté de Médecine, Chenevier - H. Mondor, 
Pôle de Psychiatrie, Créteil, France, 6Molecular and Clinical Neurobiology, University of 
Munich, Munich, Germany.

Schizophrenia has a strong genetic component, yet in most cases the under-
lying causes are unknown. To identify additional genetic risk factors, we have 
assessed the contribution of de novo mutations by sequencing the exomes 
of sporadic cases of schizophrenia and their healthy parents (n=54 trios). 
Whole exomes were captured and sequenced using the Agilent and Illumina 
technologies, respectively and genetic variants were called using our ana-
lytical pipeline. We identified 51 validated de novo mutations, 36 of which 
were predicted to alter protein structure/function including 31 missense, 2 
conserved splice site, 2 nonsense mutations and 1 frameshift deletion. The 
observed point mutation rate of 0.94 events per trio or 1.8 x 10-8 per base 
per generation and the nonsynonymous to synonymous ratio of 2.19 did not 
differ significantly from neutral expectations. A gene ontology analysis on 
the genes with protein-altering de novo mutations revealed an enrichment 
for biological processes involved in chromatin regulation and organization, 
although not statistically significant probably owing to the limited number 
of genes analyzed. Remarkably, we found a damaging de novo mutation in 
RGS12 (R54L), a gene already reported as severely mutated in a similar stu-
dy (Xu et al. 2012) suggesting strong candidacy as a risk factor. We currently 
investigate the burden and disequilibrium transmission test of damaging 
mutations in the candidate genes for schizophrenia, defined here. Our and 
other studies indicate extensive genetic heterogeneity in schizophrenia and 
provide a list of genes potentially involved in disease susceptibility.

 M. Guipponi: None. F. Santoni: None. C. Gehrig: None. M. Rotharmel: 
None. M. Cuenca: None. O. Guilin: None. D. Dikeos: None. G. Papadimitriou: 
None. A. Méary: None. F. Schürhoff: None. S. Jamain: None. M. Leboyer: 
None. D. Rujescu: None. D. Campion: None. A. Malafosse: None. S.E. 
Antonarakis: None.

C01.6
The genome structure of the Dutch population
V. Guryev1,2, W. Kloosterman3, L. C. Francioli3, J. Y. Hehir-Kwa4, T. Marschall5, A. 
Schoenhuth5, M. Moed6, E. Lameijer6, A. Abdellaoui7, S. Koval8, F. Hormozdiari9, J. de Ligt4, 
N. Amin8, F. van Dijk10, L. Karssen8, H. Mei6,11, E. E. Eichler9, K. Ye6,12;  
1European Research Institute for the Biology of Ageing, University Medical Center, 
Groningen, Netherlands, 2Hubrecht Institute, University Medical Center, Utrecht, 
Netherlands, 3University Medical Center, Utrecht, Netherlands, 4Radboud University 
Medical Centre, Nijmegen, Netherlands, 5Centrum Wiskunde & Informatica, Amsterdam, 
Netherlands, 6Leids University Medical Center, Leiden, Netherlands, 7VU University 
Medical Center, Amsterdam, Netherlands, 8Erasmus Medical Center, Rotterdam, 
Netherlands, 9University of Washington, Seattle, WA, United States, 10University 
Medical Center, Groningen, Netherlands, 11Netherlands Bioinformatic Centre, Nijmegen, 
Netherlands, 12Washington University, St. Louis, MO, United States.

On behalf of GONL consortium
The Genome of the Netherlands project (GoNL, http://nlgenome.nl) aims to 
create a map of genetic variants through whole genome-sequencing of 250 
families representing 11 Dutch provinces. Here we report results from the 
analysis of structural variation employing several complementary approa-
ches. We detected a wide spectrum of genetic variants including short in-
dels, deletions, insertions, tandem duplications, inversions, mobile element 

insertions and translocations.
Short indels and structural variants (SVs). Using the consensus of 4 callers 
(GATK_UG, PINDEL, CLEVER and SOAPdenovo assembly) we predicted 
1,196,767 small indels of which 1,413 are causing premature stop codons 
and frameshifts in 1,285 genes. On average, we observed 134 frameshift and 
19 splice site mutations per individual genome. By combining different stra-
tegies: read depth (CNVnator, DWAC-Seq, Facade), read pair (123SV, Break-
Dancer), combined approaches (PINDEL, GenomeSTRiP, CLEVER), de novo 
assembly (SOAPdenovo) we predicted over 10 thousand variants represen-
ting different SV types and size ranges.
Validation of structural variant sets. We performed targeted resequencing 
to: i) determine the false-positive rate for different approaches/tools; ii) va-
lidate loss-of-function variants; iii) confirm novel genomic segments, absent 
in the current genome reference; iv) verify de novo structural events
Significance. In combination with GoNL SNP set (reported separately) these 
results comprehensively describe common genetic variants in individuals of 
Dutch origin. This variation catalogue is essential for understanding mecha-
nisms of SV formation, their population dynamics and history. It provides an 
essential resource for the interpretation of GWAS results and the genomes of 
other West-European individuals with constitutional or acquired disorders.

 V. Guryev: None. W. Kloosterman: None. L.C. Francioli: None. J.Y. Hehir-Kwa: 
None. T. Marschall: None. A. Schoenhuth: None. M. Moed: None. E. Lameijer: 
None. A. Abdellaoui: None. S. Koval: None. F. Hormozdiari: None. J. de Ligt: 
None. N. Amin: None. F. van Dijk: None. L. Karssen: None. H. Mei: None. E.E. 
Eichler: None. K. Ye: None.

C02.1
From acrodysotosis to acroscyphodysplasia : phenotypic spectrum of 
PDE4D and PRKAR1A mutations through the study of 26 cases.
C. Michot1, C. Le Goff1, Y. Alanay2, G. Baujat1, E. Blair3, O. Boute4, B. Gilbert-Dussardier5, A. 
Goldenberg6, B. Isidor7, H. Kayserili8, E. Kinning9, M. Le Merrer1, M. Simon10, B. Tuysuz11, 
A. Verloes12, A. Munnich1, V. Cormier-Daire1;  
1INSERM U781, Université Paris Descartes, Hôpital Necker Enfants Malades, Paris, 
France, 2Acibadem University School of Medicine, Acibadem Maslak Hospital, Istanbul, 
Turkey, 3Churchill Hospital, Oxford OX3 7LE, United Kingdom, 4C.H.R.U. de Lille, Hôpital 
Jeanne de Flandre, Lille, France, 5C.H.U. La Milétrie, Poitiers, France, 6C.H.U. de Rouen, 
Rouen, France, 7C.H.U. de Nantes, Nantes, France, 8Istanbul University, Istanbul Faculty 
of Medicine, Istanbul, Turkey, 9The Ferguson Smith Centre for Clinical Genetics, Royal 
Hospital for Sick Children, Glasgow, United Kingdom, 10Erasmus MC University Medical 
Center, Rotterdam, Netherlands, 11Istanbul University, Cerrahpasa Medical Faculty, 
Istanbul, Turkey, 12INSERM U676, Hôpital Robert Debré, Paris, France.

Acrodysostosis (MIM101800) is a dominantly inherited condition associa-
ting 1) a skeletal dysplasia characterized by short stature, facial dysostosis 
and severe brachydactyly with cone-shaped epiphyses 2) resistance to mu-
tiple hormones 3) moderate to mild intellectual disability. Acroscyphodys-
plasia (MIM250215) is rare and characterized by lower femoral and upper 
tibial epiphyses embedded in cup-shaped, large metaphyses, associated to 
severe growth retardation and brachydactyly.
Studying 22 unrelated acrodysostosis cases, we identified heterozygous 
de novo PRKAR1A mutations in 8 cases and heterozygous de novo PDE4D 
mutations in 6. Neither PDE4D nor PRKAR1A mutations were found in four 
patients with characteristic clinical features. The molecular screening is in 
progress for the four remaining cases. In 4 cases of acroscyphodysplasia, we 
identified PDE4D mutations.
Splitting our series based on the disease causing gene confirmed genotype-
phenotype correlations. Hormone resistance was consistently observed in 
the patients carrying PRKAR1A mutations while no hormone resistance was 
observed in 5/6 patients with PDE4D mutations. Moreover, all patients with 
PDE4D mutations shared characteristic facial features (midface hypoplasia 
with the canonical nasal hypoplasia) and some degree of intellectual disa-
bility. Finally, our findings of PDE4D mutations in 4 cases of acroscyphodys-
plasia support also that PDE4D is responsible for a severe skeletal dysplasia, 
with major epiphyseo-metaphyseal changes.

 C. Michot: None. C. Le Goff: None. Y. Alanay: None. G. Baujat: None. E. Blair: 
None. O. Boute: None. B. Gilbert-Dussardier: None. A. Goldenberg: None. B. 
Isidor: None. H. Kayserili: None. E. Kinning: None. M. Le Merrer: None. M. 
Simon: None. B. Tuysuz: None. A. Verloes: None. A. Munnich: None. V. 
Cormier-Daire: None.



ABSTRACTS CONCURRENT SESSIONS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG 21

Back to index

C02.2
Broadening the clinical spectrum to be ascribed to EFTUD2 
haploinsufficiency
J. Amiel1, F. Petit2, M. Oufadem3, V. Malan4, J. Andrieux5, G. Goudefroye6, J. Alessandri7, G. 
Baujat1, C. Baumann8, O. Boute5, R. Caumes1, C. Decaestecker5, B. Delobel9, K. Dieterich10, 
L. Faivre11, D. Gaillard12, A. Goldenberg13, M. Gonzales14, D. Lacombe15, S. Marlin14, M. 
Mathieu-Dramard16, S. Mehta17, L. Pasquier18, I. Simonic17, A. Verloes8, M. Vekemans1, A. 
Munnich1, M. Holder-Espinasse19, L. de Pontual1, S. Lyonnet1, T. Attie-Bitach1, C. Gordon3;  
1INSERM U781, AP-HP, Université Paris Descartes, Paris, France, 2Hôpital Jeanne de 
Flandre, Centre de Biologie Pathologie, CHRU, Lille, France, 3INSERM U781, Université 
Paris Descartes, Paris, France, 4AP-HP, Université Paris Descartes, Paris, France, 
5Hôpital Jeanne de Flandre, Lille, France, 6AP-HP, Paris, France, 7Hôpital Felix Guyon, La 
Réunion, France, 8Hôpital Robert Debré, Paris, France, 9Hôpital Saint Vincent de Paul, 
Lille, France, 10Hôpital Couple Enfant, Grenoble, France, 11CHU de Dijon, Dijon, France, 
12Hôpital Maison Blanche, Reims, France, 13CHU de Rouen, Rouen, France, 14Hôpital 
Armand Trousseau, Paris, France, 15CHU de Bordeaux, Bordeaux, France, 16CHR Amiens, 
Amiens, France, 17Addenbrooke‘s Hospital, Cambridge, United Kingdom, 18CHU de 
Rennes, Rennes, France, 19Guys Hospital, London, United Kingdom.

Mandibulofacial dysostosis (MFD) is the consequence of an abnormal de-
velopment of the first and second branchial arches. The core phenotype is 
represented by malar and mandibular hypoplasia and dysplastic ears. Con-
ductive hearing loss, lower lid anomalies and/or cleft palate are frequent 
associated features. Recently, EFTUD2 heterozygous loss-of-function muta-
tions have been identified in patients with MFD and microcephaly (MFDM, 
Guion-Almeida type, MIM610536), EFTUD2 being a protein of the spliceo-
some complex.
Here we report 27 patients harbouring a deletion encompassing EFTUD2 or 
a heterozygous mutation. This series allows us to broaden the spectrum of 
features ascribed to EFTUD2 loss of function and includes esophageal atre-
sia, semi circular canal anomalies, olfactory bulb agenesis, toe syndactyly 
and vertebral anomalies. Until now, no syndrome featuring both MFD and 
EA has been clearly delineated although EA is reported in about 5% of pati-
ents diagnosed with oculoauriculovertebral spectrum (OAVS, MIM 164210). 
Thus, we define a novel syndromic EA entity, for which a locus at 17q had 
previously been suggested, and emphasize that MFDM syndrome should be 
considered as a differential diagnosis for phenotypic variants of CHARGE, 
Feingold, VACTERL syndromes, and Oculo-Auriculo-Vertebral spectrum.
Nager (MIM154400), Taybi-Linder (MIM210710) and MFDM syndromes 
emphasize the necessity of mRNA maturation through the spliceosome 
complex not only for global growth but also within specific developmental 
fields.

 J. Amiel: None. F. Petit: None. M. Oufadem: None. V. Malan: None. J. 
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None. C. Baumann: None. O. Boute: None. R. Caumes: None. C. 
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C02.3
Delineation of the clinical spectrum of RNU4ATAC-related 
microcephalic osteodysplastic primordial dwarfism type I syndrome: 
an international cohort
P. Edery1,2,3, E. Alix1,2,3, M. B. Bober4, A. Labalme1, R. Touraine5, S. Nampoothiri6, I. Borg7, 
P. Jouk8,9, S. Berland10,11, A. Toutain12,13, E. Steichen14, J. Attia15, F. Dijoud16, A. Vasilijevic17, 
A. Fournier1,2,3, C. Poizat1,2,3, C. Marcaillou18, C. A. Wise19, L. Guibaud20, D. Sanlaville1,2,3, F. 
Rousseau18, F. Clerget-Darpoux21,22, A. Leutenegger23,24;  
1Hospices Civils de Lyon, Service de Génétique, Lyon, France, 2Inserm U1028; CNRS, 
UMR5292. TIGER Team, Lyon, France, 3Université Lyon 1, Lyon, France, 4Department of 
Pediatrics, Division of Medical Genetics, A. I. duPont Hospital for Children, Wilmington, 
NC, United States, 5Centre Hospitalier Universitaire (CHU)-Hôpital Nord, Service de 
Génétique, Saint-Etienne, France, 6Department of Pediatric Genetics, Amrita Institute of 
Medical Sciences and Research Center, Cochin, India, 7Department of Medical Genetics, 
University of Cambridge, Addenbrooke‘s Hospital, Cambridge, United Kingdom, 8CHU 
Grenoble, Département de Génétique et Procréation, Grenoble, France, 9Université 
Joseph Fourier-Grenoble 1, CNRS UMR 5525, Techniques de l‘Ingénierie Médicale et de 
la Complexité, Grenoble, France, 10Section of Clinical Genetics, Department of Pathology, 
St Olavs Hospital, Trondheim, Norway, 11Center for Medical Genetics and Molecular 
Medicine, Haukeland University Hospital, Bergen, Norway, 12Service de Génétique, Centre 
Hospitalier Régional Universitaire (CHRU), Hôpital Bretonneau, Tours, France, 13Inserm 
U930, Université François Rabelais, Tours, France, 14Department of Pediatrics, University 
Hospital Innsbruck, Innsbruck, Austria, 15Hospices Civils de Lyon, Service de Diagnostic 
Prénatal, Lyon, France, 16Hospices Civils de Lyon, Service d‘Anatomopathologie, Lyon, 
France, 17Hospices Civils de Lyon, Service de neuropathologie, Lyon, France, 18IntegraGen, 
Evry, France, 19Center for Musculoskeletal Research, Texas Scottish Rite Hospital 
for Children, Dallas, TX, United States, 20Hospices Civils de Lyon, Service d‘Imagerie 
Anténatale, Lyon, France, 21Inserm, U669, Villejuif, France, 22Université Paris Sud, 
UMR-S669, Villejuif, France, 23Inserm, U946, Paris, France, 24Institut Universitaire 

d‘Hématologie, Université Paris Diderot, UMR-S946, Paris, France.

Microcephalic osteodysplastic primordial dwarfism type I (MOPD I, OMIM 
210710) was initially described in 1967 by Taybi and Linder in two siblings 
with intrauterine and postnatal growth retardation, dwarfism, a skeletal 
dysplasia, severe microcephaly with developmental brain malformations 
and early death. Our team and others have identified mutations in a small 
nuclear non-coding RNA, named U4atac snRNA, a critical component of 
the minor spliceosome (Edery P et al, Science 2011 and He H et al, Science 
2011). We have also provided evidences that MOPD I syndrome is associated 
with abnormal splicing of a restricted subgroup of introns of the genome, 
named U12 introns, which are recognized by the minor spliceosomal machi-
nery through non-consensus U12-intron recognition sites. We are currently 
perfoming whole transcriptome analysis in fibroblasts derived from MOPD 
I patients to identify deregulated genes/signalling pathways responsible for 
the phenotype. Here, we provide further delineation of the clinical spectrum 
of MOPD I syndrome and RNU4ATAC molecular data in 14 patients from our 
series (article in preparation) and we review data on 10 other patients and a 
large Amish family reported since the discovery of the causative gene. To our 
knowledge, this is the largest and most comprehensive clinical and molecu-
lar study available in MOPD I syndrome.

 P. Edery: None. E. Alix: None. M. B. Bober: None. A. Labalme: None. R. 
Touraine: None. S. Nampoothiri: None. I. Borg: None. P. Jouk: None. S. 
Berland: None. A. Toutain: None. E. Steichen: None. J. Attia: None. F. Dijoud: 
None. A. Vasilijevic: None. A. Fournier: None. C. Poizat: None. C. Marcaillou: 
None. C. A. Wise: None. L. Guibaud: None. D. Sanlaville: None. F. Rousseau: 
None. F. Clerget-Darpoux: None. A. Leutenegger: None.

C02.4
Baraitser-Winter syndrome due to ACTB/G1 mutations: delineation of 
the spectrum in 34 cases
A. Verloes1,2, J. Masliah-Planchon1, N. Di Donato3, J. Allanson4, M. Baraitser5, H. Brunner6, 
N. Chassaing7, A. David8, K. Devriendt9, V. Drouin-Garraud10, F. Faravelli11, F. Juliano12, 
M. Kempers6, D. Lacombe13, A. Lin14, G. Mancini15, C. Marques Lourenço16, G. Morin17, M. 
Nezarati18, M. Nowaczyk19, J. Ramer20, S. Osimani1, N. Philip21, M. Pierpont22, M. Rossi23, 
C. Rusu24, Y. Sznajer25, N. Templin21, V. Uliana11, B. Van bon6, C. Van Ravenswaaij26, J. 
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University Hospital, Rouen, France, 11Dipartimento di Genetica Medica, Ospedale 
Galliera, Genova, Italy, 12Service de Génétique Médicale, University Hospital, Nice, France, 
13Service de Génétique Médicale, University Hospital, Bordeaux, France, 14Massachusetts 
General Hospital, Boston, MA, United States, 15Erasmus Medical Center, Rotterdam, 
Netherlands, 16Clinics Hospital of Ribeirao Preto, Sao Paulo, Brazil, 17Service de 
Génétique Médicale, University Hospital, Amiens, France, 18North York General Hospital, 
Toronto, ON, Canada, 19McMasters University, Hamilton, ON, Canada, 20Department 
of Pediatrics, Pennsylvania State University, Herschey, PA, United States, 21Service de 
Génétique Médicale, University Hospital, Marseille, France, 22Genetic Department, 
Children’s Hospital and Clinics, Saint Paul, MN, United States, 23Service de Génétique 
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Hospital, Iasi, Romania, 25Service de Génétique Médicale, St Luc University Hospital, 
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27Service de Génétique Médicale, University Hospital, Dijon, Fran

Baraitser-Winter (BRWS), a dominant MCA disorder, was shown to result 
from heterozygous gain of function mutations in one of the two ubiquitous 
cytoplasmic actin-encoding genes ACTB and ACTG1 (Rivière, Nat Genet 
2012, 44: 440) which are the structural components of filamentous actin 
(F-actin), which, together with myosin motors and actin-binding proteins, 
forms a thin, cross-linked network lying immediately beneath the plasma 
membrane. ACTB and ACTG1 are important for basic cellular processes 
such as cytokinesis, cell migration, and embryogenesis.. We present detailed 
phenotypic description and neuroimaging of 34 patients with molecularly 
proven BRWS, emphasizing the clinical variability of the syndrome, which 
also encompass Fryns-Aftimos syndrome. The major clinical anomalies are 
striking facial dysmorphism (present in all cases) with hypertelorism, broad 
nose with large tip, congenital ptosis, ridged metopic suture, and highly ar-
ched eyebrows. Microcephaly may develop with time. Iris or retinal colo-
boma is present in many cases, as does sensorineural deafness. Cleft lip and 
palate, and hallux duplex may be present. Pachygyria with antero-posterior 
gradient is present in almost all cases. Progressive joint stiffness is observed 
in elder patients, although early muscular involvement with even congenital 
arthrogryposis may be present in some. Intellectual disability and epilepsy 
are variable and correlate with CNS anomalies. Facial dysmorphism appears 
to be the most reliable criteria to evoke BRWS.
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C02.5
A comprehensive analysis of a cohort of Cornelia de Lange syndrome 
cases.
M. Ansari1, R. Aldridge1, G. V. Poke2, K. Williamson1, T. Homfray3, R. C. M. Hennekam4, D. 
R. FitzPatrick1;  
1Institute of Genetics and Molecular Medicine, Edinburgh, United Kingdom, 2South 
East of Scotland Clinical Genetic Service, Edinburgh, United Kingdom, 3St George‘s 
Healthcare NHS Trust, London, United Kingdom, 4University of Amsterdam, Amsterdam, 
Netherlands.

Cornelia de Lange syndrome (CdLS) is a multiple congenital malformation 
syndrome characterised by mild to severe developmental delay, growth re-
tardation, limb abnormalities and prominent facial features. Approximately 
65% of typical cases carry de novo heterozygous loss-of-function mutati-
ons in genes involved in sister chromatid cohesion; NIPBL, SMC1A, HDAC8, 
RAD21 and SMC3. We developed an AmpliSeq PCR assay providing a tem-
plate for IonTorrent sequencing to enable rapid parallel sequencing of all 
known CdLS genes. Of the 158 CdLS and CdLS-like cases in the MRC HGU 
CdLS Expanded Phenotype Cohort, 148 have been screened revealing 34, 6, 
3 and 1 with mutations in NIPBL, SMC1A, HDAC8 and SMC3 respectively. In 
one male case a mosaic SMC1A mutation was detected at significantly dif-
ferent levels in two separate DNA samples, 53% and 10%. Array-CGH was 
performed on 104/148 cases and in two cases this identified plausible novel 
candidate genes for CdLS, ESPL1 and CDK11A/B. DNA from six mutation-
negative cases was then used for exome sequencing. In one case a NIPBL 
mosaic nonsense mutation was identified at 15% of reads in a patient with 
typical CdLS. In a second case a heterozygous frameshift in ANKRD11 was 
identified in a patient with a CdLS-like phenotype. These data confirm NIP-
BL as the most commonly detectable cause of CdLS even in a cohort with 
broad ascertainment criteria. Genetic heterogeneity is marked within CdLS 
and CdLS-like cases and molecular analysis is showing significant phenoty-
pic overlap with other dysmorphic syndromes such as KBG.
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C02.6
Treacher Collins Syndrome: clinical and molecular study based on a 
series of 135 patients
C. Collet1, M. Vincent2, S. Marlin3, D. Martin-Coignard4, C. Coubes2, A. David5, S. 
Lyonnet6, C. Vilain7, A. Dieux-Coeslier8, M. Holder8, B. Isidor5, M. Jacquemont9, S. Julia10, 
D. Lacombe11, V. Layet12, S. Naudion11, S. Odent13, L. Pasquier13, S. Pelras11, N. Philip14, 
G. Pierquin15, F. Prieur16, N. Aboussair17, T. Attié-Bitach6, G. Baujat6, H. Dollfus18, B. 
Doray18, P. Edery19, F. Giuliano20, A. Goldenberg21, C. Goizet11, A. Guichet22, L. Lambert23, 
B. Le Heup23, J. Martinovic24, S. Mercier13, C. Mignot25, M. Moutard25, M. Perez2, H. 
Randrianaivo9, K. Szakszon26, A. Toutain27, A. Verloes28, J. Vigneron29, E. Sanchez2, J. 
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1Service de Biologie Moléculaire, Hôpital Lariboisière, Paris, France, 2Service de 
génétique médicale, Hôpital Arnaud de Villeneuve, Montpellier, France, 3Service de 
génétique, Hôpital Trousseau, Paris, France, 4Service de génétique, CHU Le Mans, Le 
Mans, France, 5Service de génétique, CHU Nantes, Nantes, France, 6Service de génétique, 
Hôpital Necker, Paris, France, 7Service de génétique, Hôpital Erasme, Bruxelles, Belgium, 
8Service de génétique, CHU Lille, Lille, France, 9Service de génétique, CHU La Réunion, St 
Pierre de La Réunion, France, 10Service de génétique, CHU Toulouse, Toulouse, France, 
11Service de génétique, CHU Bordeaux, Bordeaux, France, 12Service de génétique, CHU La 
Havre, Le Havre, France, 13Service de génétique, CHU Rennes, Rennes, France, 14Service 
de génétique, CHU Marseille, Marseille, France, 15Service de génétique, CHU Liège, 
Liége, Belgium, 16Service de génétique, CHU St Etienne, St Etienne, France, 17Servivce 
de génétique, Hôpital de Marrakech, Marrakech, Morocco, 18Service de génétique, CHU 
Strasbourg, Strasbourg, France, 19Service de génétique, CHU Lyon, Lyon, France, 20Service 
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Treacher-Collins/Franceschetti syndrome (TCFS, MIM 154500) is a disorder 
of craniofacial development belonging to the heterogeneous group of man-
dibulofacial dysostosis. TCFS is characterized by bilateral mandibular and 
malar hypoplasia, down slanted palpebral fissures, and microtia. To date 3 

genes have been identified in TCFS namely TCOF1, POLR1D and POLR1C.
Here we report a clinical and extensive molecular study in a series of 135 
TCFS patients. All the patients were screened for TCOF1. In absence of mu-
tation, POLR1D and POLR1C were studied and array-CGH as well as EFTUD2 
screening was performed in the remaining negative patients. We have ana-
lysed the molecular results from this series in two subsets, namely typical 
and atypical TCFS, based on clinical features. In typical TCFS, we identified 
79% of patients with a molecular anomaly in TCOF1, 6% in POLR1D and 0% 
in POLR1C. Deletion, nonsense, duplication/insertion, splice site, missense, 
indels mutations were found respectively in 43 (51%), 17 (20%), 10 (12%), 
6 (7%), 3 (3.5%) and 2 (3%) patients. Among the atypical patients (with 
intellectual disability or microcephaly), we identified 2 patients with a mu-
tation in EFTUD2, and 2 patients with a 5q32 deletion encompassing TCOF1 
and CAMK2A, but no mutation in TCOF1, POLR1D or POLR1C.
Phenotype/genotype correlations were investigated for 20 clinical features 
including choanal atresia, cleft palate and hearing loss. We also compared 
the type of mutation in TCOF1 and its localization in the gene, in an attempt 
to associate degrees of severity or peculiar clinical features to a specific part 
of TCOF1.
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C03.1
Highly multiplexed targeted single-nucleotide polymorphism (SNP) 
amplification and sequencing as a method for identifying fetal 
chromosomal disorders from maternal cell-free DNA
B. Zimmermann1, M. Banjevic1, M. Hill1, P. Lacroute1, M. Dodd1, S. Sigurjonsson1, P. Lau1, 
D. Prosen1, N. Chopra1, A. Ryan1, M. Hall1, S. McAdoo1, Z. Demko1, B. Levy2, M. Rabinowitz1;  
1Research and Development, Natera Inc., San Carlos, CA, United States, 2Department of 
Pathology and Cell Biology, Columbia University, New York, NJ, United States.

Most multiplex PCR reports describe at most 100-200 assays in a single 
reaction, as increasing probe number increases probe-probe interactions. 
This is problematic when sequencing amplified DNA, as resulting uninfor-
mative reads are costly. We previously reported multiplexing 11,000 single-
nucleotide polymorphisms (SNPs); because increasing analyzed hetero-
zygous SNPs increases test power, we expanded this to 19,488 SNPs, with 
>98% of sequence reads mapping to targeted regions. This massively mul-
tiplexed PCR assay targets SNPs to accurately determine fetal chromosomal 
copy number from cell-free DNA (cfDNA). This massively multiplexed PCR 
assay targets single-nucleotide polymorphisms (SNPs) to non-invasively de-
tect fetal chromosomal copy number from cfDNA. As part of an institutional 
review board-approved study to validate our Next-generation Aneuploidy 
Test Using SNPs (NATUS) algorithm, cfDNA was isolated from maternal plas-
ma and subjected to a multi-stage, multiplex PCR amplification at Natera’s 
laboratory. Specifically, primers were designed using an informatics-based 
approach, minimizing primer-primer interactions. Targets included highly 
heterozygous SNPs from chromosomes 13, 18, 21, X, and Y. Cell-free and ge-
nomic DNA samples were pre-amplified for 15 cycles using PCR with 19,488 
target-specific assays in a single reaction. An aliquot was transferred to a 
second 15-cycle PCR reaction. Finally, a 12-cycle PCR reaction added bar-
coded tags, and amplicons were sequenced using an Illumina HiSeq 2000. 
This approach accurately detected fetal chromosomal copy number at all 
five targeted chromosomes from cfDNA isolated from maternal plasma. By 
targeting SNPs, this approach identifies parental origin of fetal chromoso-
mes and uniparental disomy, and will allow detection of triploidy, microde-
letions/microduplications, and haplotype reconstruction.
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C03.2
Diagnostic accuracy for the non-invasive prenatal detection of 
common autosomal aneuploidies
S. Groemminger1, M. Stumm2, M. Entezami2, K. Haug3, C. Blank3, M. Wüstemann4, B. 
Schulze5, G. Raabe-Meyer5, M. Hempel6, M. Schelling7, E. Ostermayer8, S. Langer-Freitag6, 
T. Burkardt9, R. Zimmermann9, T. Schleicher10, B. Weil1, U. Schöck1, Y. Kumar10, W. 
Hofmann1;  
1LifeCodexx AG, Konstanz, Germany, 2Zentrum für Pränataldiagnostik und 
Humangenetik, Berlin, Germany, 3Pränatal-Medizin und Genetik, Düsseldorf, Germany, 
4Zentrum für Pränatalmedizin, Hannover, Germany, 5Praxis für Humangenetik, 
Hannover, Germany, 6Institut für Humangenetik, Technische Universität München, 
Munich, Germany, 7Praxis für Pränatale Diagnostik, Munich, Germany, 8Abteilung für 
Gynäkologie und Geburtshilfe, Technische Universität München, Munich, Germany, 
9Universitätsspital Zürich, Klinik für Geburtshilfe, Zürich, Switzerland, 10GATC Biotech 
AG, Konstanz, Germany.

Recent advances in non-invasive prenatal diagnosis show that massively 
parallel sequencing (MPS) of maternal plasma DNA allows accurate detec-
tion of common foetal aneuploidies. Here, we describe the results of a col-
laborative clinical study with the aim to validate the diagnostic accuracy of 
our non-invasive protocol based on MPS for detecting common autosomal 
aneuploidies and first clinical application experiences.
In the study maternal blood samples were collected from 522 pregnant wo-
men with risk for aneuploidies. Extracted cell-free plasma DNA was analysed 
using Illumina sequencing platform HiSeq2000 in a multiplexed fashion. 
Fetal aneuploidies were identified using a Median Absolut Deviation based 
z-score equation (DAP.21). After unblinding study data, a new bioinforma-
tics algorithm based on GC normalization (DAP.plus) was applied. Results of 
MPS based technique were compared with those from invasive procedures.
40/41 samples were correctly classified as trisomy 21-positive (sensitivity: 
97,6 %; one-sided confidence interval: 88.9 %) and 427/427 samples were 
correctly classified as trisomy 21-negative (specificity: 100%; one-sided 
confidence interval: 99.3%). Furthermore, 5/5 T13 cases and 8/8 T18 cases 
were correctly identified using DAP.plus. The overall detection rate of triso-
mies 13, 18 and 21 is 98.1% (53/54).
Due to the high accuracy, our DAP.plus algorithm allows detection of com-
mon autosomal trisomies and has the potential to decrease the use of inva-
sive procedures. The test is especially suitable for women at risk in addition 
to first trimester screening to reduce the false-postive-rate. However, future 
clinical studies are required to validate MPS for the detection further fetal 
chromosomal abnormalities and fetal genomic imbalances.
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Wüstemann: None. B. Schulze: None. G. Raabe-Meyer: None. M. Hempel: 
None. M. Schelling: None. E. Ostermayer: None. S. Langer-Freitag: None. T. 
Burkardt: None. R. Zimmermann: None. T. Schleicher: A. Employment (full 
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C03.3
Clinical Performance Comparison of the Harmony(TM) Prenatal Test 
and First Trimester Combined Screening in a General Pregnancy 
Population
K. Nicolaides1, A. Syngelaki1, G. Ashoor1, T. Musci2, E. Wang2, K. Song2;  
1King‘s College, London, United Kingdom, 2Ariosa Diagnostics, San Jose, CA, United 
States.

Objective
Compare clinical accuracy of HarmonyTM Prenatal Test, a NIPT based on 
cfDNA analysis, to first- trimester combined screening using serum markers 
and nuchal-translucency (NT) measurement.
Methods
A general screening population of pregnant women presenting in their first 
trimester (11 weeks 0 days to 13 weeks 6 days) underwent screening for 
fetal trisomy 21 and 18 using free β-hCG, PAPP-A, and NT. Pregnancy out-
come was determined by invasive testing or phenotypic evaluation of the 
newborn. An archived aliquot of plasma at the same time of serum screening 
was available which underwent blinded analysis with Harmony. Risk score 
results at various risk cut-offs from 1 in 100 (1%) to 1 in 1,000 (0.1%) from 
both test modalities were compared.

Results 
Study population consisted of 1,949 pregnant women. Median maternal age 
was 31.8 years (IQR range: (27.7–35.4) Median gestational age was 12.6 
weeks (IQR range: 12.3-13.0). 80 (4.1%) underwent invasive testing(CVS 
or amniocentesis). All eight fetal trisomy 21 and two fetal trisomy 18 cases 
were detected by both Harmony and first-trimester combined screening and 
confirmed by invasive testing. False-positive rate for Harmony was 0.1% (2 
of 1,939) over all risk cut-off ranges whereas false-positive rate for first-
trimester screening at risk cut-offs of 1/100, 1/300, and 1/1,000 was 2.8%, 
6.7%, and 18.4% respectively.
Conclusions
Harmony Prenatal Test demonstrates a reduction in false-positive test re-
sults compared to first- trimester combined screening in a general pregnan-
cy population. Use of NIPT as a first-line test for aneuploidy screening could 
reduce maternal anxiety and invasive procedures.

 K. Nicolaides: None. A. Syngelaki: None. G. Ashoor: None. T. Musci: A. 
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C03.4
Comprehensive Chromosome Screening in PGD and PGS - Ethical 
Challenges
K. Hens, W. Dondorp, G. de Wert;  
Maastricht University, Maastricht, Netherlands.

Microarray technology allows for comprehensive screening of chromo-
somes of in vitro embryos. Such screening can give information about the 
health status of the potential future child revealing chromosomal abnorma-
lities leading to conditions with variable prognosis, such as sex chromosome 
aneuploidies.
Ethical questions regarding selection and transfer of embryos are often 
tackled using different arguments that do not necessarily yield the same 
answer. Arguments related to the welfare of the potential child try to set 
a minimum threshold, such as the requirement to avoid serious harm. The 
principle of procreative beneficence states that couples have the duty to 
select the embryo with the best chances to lead a healthy life. In assisted 
reproduction, professionals are actively involved in the creation of the em-
bryo, and are considered by some to be co-responsible for the outcome of 
the procedure and the welfare of the potential child. A parental duty may 
be interpreted as a duty to select the best embryo, but also as a duty (or a 
right) to accept children as they are. The principle of procreative liberty as 
stated by John Robertson dictates that prospective parents have the right 
to choose the offspring they want, even if this includes having a child with 
a chromosomal abnormality. Conflicts between professionals and couples 
can become apparent when a decision whether to transfer an embryo with 
a chromosomal abnormality needs to be taken. This paper tackles these po-
tential conflicts assessing the different normative frameworks and suggests 
how and which decisions are ethically sound.

 K. Hens: None. W. Dondorp: None. G. de Wert: None.

C03.5
The challenge of preconceptional, preimplantation, and prenatal 
genetic diagnoses of mitochondrial DNA disorders
s. monnot1, N. Gigarel1, P. Vachin1, E. Herzog2, P. Burlet1, N. Frydman3, A. Benachi3, G. 
Chalouhi1, Y. Ville1, R. Frydman1, A. Lebre1, A. Rotig4, D. C. Samuels5, C. Elie1, A. Munnich1, 
J. Bonnefont1, J. Steffann1;  
1hopital necker, paris, France, 2inserm U781, hôpital antoine béclère, Clamart, paris, 
France, 3hopital antoine beclere, clamart, France, 4inserm U781, paris, France, 
5Vanderbilt university medical center, nashville, TN, United States.

Mitochondrial DNA (mtDNA) mutations cause a wide range of serious gene-
tic diseases with no efficient therapy and high transmission risk, due to their 
maternal inheritance. Thus, “at risk” couples often ask for preconceptional 
(PCD), preimplantation (PGD) or prenatal diagnosis (PND). All these proce-
dures are based on mutant load assessment in polar bodies (PCD), blasto-
meres (PGD), or fetal tissues (PND).
Here we report our 10-year experience in PCD, PGD and PND for mtDNA 
mutations in MT-ATP6 (m.8993T>G, m.9185T>C, NARP/ Leigh), MT-ND3 
(m.10197G>A), MT-ND4 (m.14459G>A), MT-TL1 (m.3243A>G, MELAS), 
and MT-TK (m.8344A>G, MERRF). Mutant loads were quantified in 46 polar 
bodies, 19 oocytes, 52 preimplantation embryos, 35 fetuses, and 10 whole 
placentas from carrier females.
PCD was not a relevant approach, due to common mutant load discrepancies 
between first polar bodies and their counterparts. Conversely, mutant loads 
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were constantly stable among blastomeres from 42 embryos, making PGD 
an appropriate procedure. Mutant loads were stable across various tissues 
including amniocytes in 9 fetuses. However, intra-placental mutant load va-
riations up to 55% were found. Such results preclude the use of chorionic 
villous sampling for PND. No temporal variation of mutant load was obser-
ved throughout pregnancy (21 fetuses). These data support analysis of a 
single amniocyte sample as the best PND approach.
Finally, 22 children were born from PGD/PND procedures and are healthy 
with a 4 months - 12 years follow-up. Preimplantation and prenatal hetero-
plasmy assessments are thus valuable tools to prevent the recurrence of the 
disease in families where a mtDNA mutation segregates.

 S. monnot: None. N. Gigarel: None. P. Vachin: None. E. Herzog: None. P. 
Burlet: None. N. Frydman: None. A. Benachi: None. G. Chalouhi: None. Y. 
Ville: None. R. Frydman: None. A. Lebre: None. A. Rotig: None. D.C. Samuels: 
None. C. Elie: None. A. Munnich: None. J. Bonnefont: None. J. Steffann: None.

C03.6
Exome sequencing of 27 trios to identify genetic causes of fetal 
abnormalities
K. J. Carss1, S. Hillman2, E. Maher2, P. Vijayarangakannan1, D. Stemple1, M. Kilby2, M. 
Hurles1;  
1Wellcome Trust Sanger Institute, Hinxton, Cambridgeshire, United Kingdom, 
2Birmingham Women‘s Hospital, Birmingham, United Kingdom.

Fetal abnormalities, as revealed by ultrasound, are a relatively common oc-
currence and the cause is often genetic. The method used to investigate the-
se cases is usually a combination of karyotyping and aCGH, which in many 
cases does not yield a diagnosis. We propose that exome sequencing of trios 
in such cases may substantially increase the diagnostic rate, which will im-
prove understanding of the biological basis of abnormal development, and 
inform the reproductive decisions of affected families.
Therefore, we have exome sequenced a cohort of 27 fetuses with diverse 
structural abnormalities including cardiac, musculoskeletal and nervous 
system defects, along with their parents. Additionally, we have performed 
aCGH on a subset of this cohort. We have identified rare functional SNPs, 
indels and CNVs, a subset of which are highly likely to be causal, on the basis 
of prior knowledge of candidate gene function. These include a de novo SNP 
in FGFR3 in a fetus with features of thanatophoric dysplasia, and a de novo 
16.8 kb deletion that includes most of the gene OFD1 in a female fetus with 
ventriculomegaly and agenesis of the corpus callosum.
Thus far, our data suggest that exome sequencing trios may increase the dia-
gnostic rate in fetuses with structural abnormalities over that achieved by 
aCGH alone. Further work will include expanding this cohort and functional-
ly validating a subset of our candidate genes using animal models. This is, to 
our knowledge, the largest such cohort of structurally abnormal fetuses to 
have been exome sequenced.

 K.J. Carss: None. S. Hillman: None. E. Maher: None. P. Vijayarangakannan: 
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C04.1
Mutations in SMARCE1 cause a novel disorder of multiple spinal 
meningiomas
W. G. Newman1, M. J. Smith2, J. O‘Sullivan2, S. S. Bhaskar2, K. D. Hadfield2, G. Poke3, J. 
Caird4, S. Sharif5, D. Eccles6, D. Fitzpatrick7, D. Rawluk4, D. DuPlessis8, D. G. Evans2;  
1Genetic Medicine, University of Manchester, Manchester, United Kingdom, 2University of 
Manchester, Manchester, United Kingdom, 3South East Scotland Genetic Service, Western 
General Hospital, Edinburgh, United Kingdom, 4Department of Neurosurgery, Beaumont 
Hospital, Dublin, Ireland, 5Department of Clinical Genetics, West Midlands Regional 
Genetics Unit,, Birmingham, United Kingdom, 6University of Southampton, Southampton, 
United Kingdom, 7MRC Human Genetics Unit MRC IGMM, University of Edinburgh, 
Edinburgh, United Kingdom, 8Department of Cellular Pathology & Greater Manchester 
Neurosciences Centre, Salford Royal Hospitals NHS Foundation Trust, Salford, United 
Kingdom.

Meningiomas comprise one third of all primary central nervous system 
tumours in adults. When they occur at multiple sites or in multiple family 
members, they are usually associated with neurofibromatosis type 2 (NF2) 
disease or familial schwannomatosis. In a subset of individuals, multiple 
meningioma disease occurs as an autosomal dominant manner without NF2 
or SMARCB1 mutations. We sought to identify novel genes associated with 
meningioma development.
Method
We sequenced the exomes of three unrelated individuals with familial mul-
tiple spinal meningiomas without NF2 or SMARCB1 mutations.
Results
We identified two individuals with heterozygous novel loss of function mu-

tations in the SWI/SNF chromatin remodelling complex subunit, SMARCE1. 
Sequencing of SMARCE1 in six additional individuals with spinal menin-
giomas identified two further novel heterozygous loss of function mutati-
ons. Tumours from individuals with SMARCE1 mutations were of clear cell 
histological subtype and all demonstrated loss of SMARCE1 protein consi-
stent with a tumour suppressor mechanism.
Conclusion
Our findings define multiple spinal meningioma disease as a novel discrete 
entity and establish the key role of the SWI/SNF complex in the pathogene-
sis of both meningiomas and tumours with clear cell histology.
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C04.2
Mosaic PPM1D mutations are associated with predisposition to breast 
and ovarian cancer
K. M. Snape1, E. Ruark1, P. Humburg2, T. Breast Ovarian Cancer Susceptibility 
Collaboration3, T. Wellcome Trust Case Control Consortium3, C. Turnbull1, J. Reis-Filho1, A. 
Ashworth1, A. Antoniou4, C. J. Lord1, P. Donnelly5, N. Rahman1;  
1Institute of Cancer Research, Sutton, United Kingdom, 2The wellcome Trust Centre 
for Human Genetics, Oxford, United Kingdom, 3Multiple, Multiple, United Kingdom, 
4University of Cambridge, Cambridge, United Kingdom, 5The Wellcome Trust Centre for 
Human Genetics, Oxford, United Kingdom.

Breast and ovarian cancer are exemplars of the rare variant - common di-
sease hypothesis, with the identification of rare mutations in the DNA repair 
genes BRCA1, BRCA2, ATM, BRIP1, CHEK2, PALB2, RAD51C and RAD51D con-
ferring susceptibility to one, or both, diseases. By undertaking targeted re-
sequencing of 507 genes implicated in DNA repair pathways in 1150 women 
with breast +/- ovarian cancer, and a large scale replication case-control 
experiment in 13,642 individuals, we have shown that rare protein trunca-
ting variants (PTVs) in the p53-inducible protein phosphatase PPM1D are 
associated with both breast and ovarian cancer. We identified PPM1D mu-
tations in 25/7781 cases vs 1/5861 controls; (P=1.12x10-5), including 18 
mutations in 6,912 individuals with breast cancer; (P = 2.42x10-4) and 12 
mutations in 1,121 individuals with ovarian cancer; (P = 3.10x10-9). The 
PPM1D PTVs cluster within a 370bp region of the final exon of the gene, and 
are predicted to avoid nonsense mediated decay, resulting in a truncated 
protein product. Functional studies show that mutant PPM1D isoforms de-
monstrate enhanced suppression of p53 in response to ionising radiation, 
suggesting a gain-of-function mechanism of action. Deep resequencing of 
a subset of samples confirmed that the PTVs were mosaic in lymphocyte 
DNA and intriguingly absent from tumour tissue, suggesting a novel mecha-
nism of cancer association, which is genetic but not hereditary. This data 
has clinical implications for the detection and management of women with 
susceptibility to breast and ovarian cancer, and provides new insights into 
the role of rare and mosaic variants in common disease.
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C04.3
Germline mutations of inhibin in early-onset ovarian cancer
I. Tournier1, R. Marlin1, K. Walton2, F. Charbonnier1, S. Coutant1, C. Spurrell3, M. Vezain1, 
H. Roman4, J. Tinat1,5, J. Sabourin6, D. Vaur1,7, M. King3, C. Harrison2, T. Frebourg1,5;  
1Inserm U1079, University of Rouen, Institute for Research and Innovation in 
Biomedicine, Rouen, France, 2Growth Factor Signalling Laboratory, Prince Henry‘s 
Institute of Medical Research, Clayton, Australia, 3Department of Medicine and Genome 
Sciences, University of Washington School of Medicine, Seattle, WA, United States, 
4Department of Gynaecology and Obstetrics, University Hospital,, Rouen, France, 
5Department of Genetics, University Hospital, Rouen, France, 6Department of Pathology, 
University Hospital, Rouen, France, 7Department of Cancer Genetics, Comprehensive 
Cancer Centre, Caen, France.

The development of sporadic early-onset cancers, in patients without de-
tectable germline mutations within known genes involved in Mendelian 
cancer predisposition, might be explained by rare de novo mutations under 
strong negative selection. We considered, as a paradigm, early-onset epithe-
lial ovarian cancer and performed comparative index case-parents exome 
sequencing in a patient who presented, at 21 years of age, large bilateral 
serous ovarian adenocarcinoma. We identified a heterozygous de novo mu-
tation (c.1157A>G p.Asn386Ser) within the INHBA gene encoding the betaA 
subunit of inhibins/activins, which are members of the TGF-beta superfa-
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mily secreted by granulosa cells and play a key role in ovarian development. 
Functional analyses performed in vitro showed that the INHBA p.Asn386Ser 
mutation results in an increase of inhibin A and a concomitant decrease of 
activin A and, therefore, favours dimerisation of the inhibin betaA-subunit 
with the inhibin alpha-subunit. Screening for inhibin mutations in 19 other 
cases of early-onset ovarian epithelial tumours led us to identify within 
the INHA gene encoding the inhibin alpha-subunit, a germline mutation 
(c.179G>T, p.Arg60Leu) affecting the secondary furin cleavage site of the in-
hibin alpha -prodomain and functional analysis showed that this mutation is 
disruptive for both inhibin A and B biosynthesis. These results suggest that 
germline mutations of inhibins might be oncogenic in ovaries by altering 
the inhibin/activin ratio and, therefore, the crosstalk between granulosa 
and epithelial cells.
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C04.4
Parkinson’s disease and melanoma: a common genetic pathway 
linked to PARKIN inactivation
H. HU1,2, N. Dumaz1,2, S. Lesage3, L. Michel1,2, V. Descamps1,2,4, S. Mourah5, C. Lebbé1,2,6, N. 
Basset Seguin1,2,6, M. Bagot1,2,6, A. Bensussan1,2,6, L. Deschamps2,7, M. Leccia8, A. Tsalamlal9, 
R. Sivaramakrishna10, S. Klebe11, R. Kumar10, C. Kannengiesser2,9, A. Couvelard2,7, B. 
Grandchamp2,9, T. Luc12, A. Brice3,13, N. Soufir1,2,9;  
1INSERM U976 Centre de recherche de la peau, Paris, France, 2Université Paris 7, 
Paris, France, 3Université Paris 6, Inserm UMR_S975, Centre de Recherche de l’Institut 
du Cerveau et de la Moelle Epinière, Hôpital Pitié-Salpêtrière, AP-HP, Paris, France, 
4Dermatology Department, Hôpital Bichat Claude Bernard, AP-HP, Paris, France, 
5Inserm U940, Laboratoire de Pharmacologie, Hôpital Saint Louis, AP-HP, Paris, France, 
6Dermatology Department, Hôpital Saint Louis, AP-HP, Paris, France, 7Inserm CRB3, 
Département de Pathologie, Hôpital Beaujon, AP-HP, Paris, France, 8Dermatology 
Department, CHU Grenoble, Grenoble, France, 9Department of Genetic, Hôpital Bichat 
Claude Bernard, AP-HP, Paris, France, 10Division of Molecular Genetic Epidemiology, 
German Cancer Research Centre, Heidelberg, Germany, 11Department of Neurology, 
University Hospital Schleswig-Holstein, Campus Kiel, Kiel, Germany, 12Dermatology 
Department Hôpital de l’Hôtel-Dieu, Lyon, France, 13Département de Génétique, 
Cytogénétique et Embryologie, Groupe Pitié-Salpêtrière, AP-HP, Paris, France.

Background: Parkinson‘s disease (PD), a neurodegenerative disease of lo-
sing melanin-positive dopaminergic neurons, is epidemiologically linked to 
cutaneous melanoma (CM). PARKIN (PARK2), an important genetic predis-
position to PD encoding an E3 ubiquitin ligase involved in cyclin E degrada-
tion, is also a tumor suppressor gene. We investigated the role of PARK2 on 
melanoma susceptibility and oncogenesis.
Patients and methods: We recruited 500 CM patients (familial, multiple, 
or <25 year), 320 healthy controls, 31 tumors, and 24 melanoma cell lines. 
Point mutations and copy number variations (CNVs) were investigated by 
sequencing and MLPA, qPCR, and CGH, respectively. PARK2 abnormalities 
were collected for 2060 additional controls from ten publications. PARKIN 
expression and cell proliferation in melanoma cell lines were also investi-
gated.
Results: We identified 15 inactivated PARK2 alleles leading to a truncated 
protein (2 splicing, 1 frameshift, and 12 exonic CNVs) in 16 CM patients 
(3.2%) and in 0.6% of controls (P<0.0001;OR=5.56[2.49-12.55]). PARK2 
CNVs were present in 60% of cell lines and in 50% of tumors, and LOH was 
detected in 50% of cell lines. PARKIN was absent in 90% of cell lines whe-
reas present in melanocytes. Transfection of wild type PARK2 cDNA marke-
dly inhibits cell proliferation in three cell lines.
Conclusion: We point out a common genetic pathway that could explain the 
epidemiological association between PD and CM, by showing that PARK2 in-
activation plays an important role in melanoma predisposition and oncoge-
nesis. This provides new insights in CM oncogenesis that could help targeted 
therapy design, and may have dermatological clinical implications in PD.
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C04.5
Loss of a Regulatory Element May Determine Endometrial Cancer 
Risk in EPCAM Deletion Carriers
R. M. de Voer, E. Verwiel, M. Donna, E. van Wijk, L. Vreede, R. Freixas, K. Wu, I. 
Nagtegaal, N. Hoogerbrugge, A. Geurts van Kessel, M. Ligtenberg, R. Kuiper;  
Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands.

Lynch syndrome is caused by germline mutations in the mismatch-repair 
genes MLH1, MHS2, MSH6 and PMS2. Mutation carriers exhibit a high risk 
of developing colorectal cancer (CRC) and endometrial cancer (EC). We re-
cently found that constitutional 3’end deletions of EPCAM cause epigenetic 
silencing of MSH2 in EPCAM-expressing tissues, thus providing a new cau-
se of Lynch syndrome1. EPCAM deletion carriers have a similar CRC risk as 
MSH2 mutation carriers, but ECs were only observed in patients with dele-
tions extending close to the MSH2 promoter2. Therefore, we hypothesized 
that in endometrial cancer precursor cells MSH2 inactivation is not caused 
by read through-mediated silencing, but by loss of a regulatory element. In-
deed, a 5.5-kb region upstream of MSH2, shows a site with H3K4Me1 and 
H3K4Me2 in the hepatocellular carcinoma cell line HepG2, suggesting the 
presence of a regulatory element. We generated and tested luciferase repor-
ter constructs containing segments of the 5.5-kb region in a panel of cancer 
cell lines. A fragment of 1.5-kb, located 4.8-kb upstream of MSH2, revealed 
enhancer activity in the CRC cell line HCT116. Currently we are studying this 
region in a zebrafish model for determining its cell type-specific regulatory 
role in vivo. Our data suggest that through EPCAM deletions that extend clo-
se to the MSH2 promoter an enhancer element is lost. This loss may cause 
an increased risk for endometrial cancer in carriers of EPCAM deletions that 
extend close to the MSH2 promoter.
1Nat Genet. 2009;41:112-1172LancetOncol 2011;12:49-55
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C04.6
Suppressor-tRNA Restores Functional E-Cadherin Expression in Cdh1 
Mutant Cancer Cells: A Potential Approach to Treat Hereditary Diffuse 
Gastric Cancer
R. Bordeira-Carriço1, D. Ferreira1, D. Mateus1, H. Pinheiro1, A. Pêgo2,3, R. Seruca1,4, M. 
Santos5, C. Oliveira1,4;  
1IPATIMUP - Institute of Molecular Pathology and Immunology of the University of 
Porto, Porto, Portugal, 2INEB - Instituto de Engenharia Biomédica da Universidade 
do Porto, Porto, Portugal, 3Faculty of Engineering of the University of Porto, Porto, 
Portugal, 4Faculty of Medicine of the University of Porto, Porto, Portugal, 5University of 
Aveiro, Aveiro, Portugal.

Introduction: Hereditary Diffuse Gastric Cancer (HDGC) is a highly pene-
trant autosomal dominant disease caused by CDH1 (E-cadherin encoding 
gene) germline mutations, often originating premature termination codons 
(PTC). HDGC arises at early age, with multifocal tumors frequently miss-
detected by endoscopy. Prophylactic gastrectomy is the only therapeutic ap-
proach for asymptomatic mutation carriers. We hypothesize that suppres-
sor-tRNAs could replace PTCs by the correct aminoacid in CDH1 nonsense-
mutation carriers and delay cancer development.
Material and Methods: We established a cell line model expressing wild-
type and nonsense mutant CDH1 mini-genes (full-length cDNA enclosing a 
minimal intron before the last exon - CDH1_WT and CDH1_1003) to study 
CDH1 truncating mutations and its reversion. A suppressor-tRNA was desi-
gned to recognize the nonsense codon in AGS, MDA-MB-231 and CHO cells 
line models. CDH1 mRNA expression was analysed by RT-PCR and protein 
expression by western blot, immunocytochemistry and flow citometry.
Results: CDH1_WT originates correctly spliced mRNA and full-length E-
cadherin, correctly localized at the membrane, rescuing cell-adhesion and 
suppressing invasion, unlike CDH1_1003. Expression of a suppressor-tRNA 
rescued membranous and potentially functional E-cadherin expression in 
CDH1_1003 mutant cells to levels resembling those of CDH1_WT cells.
Conclusions: The in vitro recovery of membranous E-cadherin expression 
in cells expressing a nonsense mutation, through tRNA-nonsense suppres-
sion, may constitute the basis for a novel gene therapy aiming at reverting 
truncating mutations in cancer-associated syndromes.

 R. Bordeira-Carriço: None. D. Ferreira: None. D. Mateus: None. H. Pinheiro: 
None. A. Pêgo: None. R. Seruca: None. M. Santos: None. C. Oliveira: None.
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C05.1
Post GWAS analysis of a BCL11A intronic region to define its role in 
regulating HbF levels.
F. Anedda1, S. Sanna1, I. Asunis1, G. Usala1, D. Fabrice2, C. A. Caria1, L. Perseu1, A. Loi1, A. 
Cabriolu1, L. Porcu1, M. G. Marini1, M. F. Marongiu1, C. Sidore3,4, R. Berutti3,5, M. Pala3, A. 
Angius1,5, F. Busonero1, A. Maschio1,4, S. Satta2, F. Demartis2, L. Maccioni2, R. Nagaraja6, G. 
Abecasis4, D. Schlessinger6, M. S. Ristaldi1, R. Galanello2, P. Moi2,3, F. Cucca1, S. Sanna1, M. 
Uda1;  
1IRGB-CNR, Monserrato, Italy, 2Clinica Pediatrica 2a, Dipartimento di Scienze 
Biomediche e Biotecnologie - Università di Cagliari, Ospedale Regionale Microcitemie 
ASL8, Cagliari, Italy, 3Dipartimento di Scienze Biomediche, Università di Sassari, Sassari, 
Italy, 4Center for Statistical Genetics, Department of Biostatistics, University of Michigan, 
Ann Arbor, MI, United States, 5Center for Advanced Studies, Research, and Development 
in Sardinia (CRS4), AGCT Program, Parco Scientifico e tecnologico della Sardegna, Pula, 
Italy, 6Laboratory of Genetics, National Institute on Aging, Baltimore, MD, United States.

Association studies identified BCL11A transcription factor as the master 
regulator of fetal hemoglobin (HbF) expression as well as a key modifier 
of both β-thalassemia and sickle cell anemia (SCA) phenotypes. Recently, 
we refined the association signal at this locus by GWAS on 5903 individuals 
from the SardiNIA project, integrating, with imputation procedure, DNA mi-
croarray data and low pass whole-genome sequencing of 2120 Sardinians. 
Our results revealed two independent SNPs within intron 2 of the BCL11A 
gene, leading the strongest haplotypic signals and fully accounting for the 
association observed at this locus. Given that intron 2 shows chromatin si-
gnatures of genomic elements with a potential regulatory activity, we car-
ried out functional and expression analysis to asses the specific impact of 
associated variants in gene action. Preliminary luciferase reporter assays on 
erythroleukemia cell lines (K562, HEL) have shown a promoter/enhancer 
activity embedded in the regions encompassing two of them. Notably for 
one SNP, EMSA on human primary erythroid cells (BFUe) also detected a 
differential binding pattern showing developmental stage and allele specifi-
city. Furthermore, RT-qPCR and allelic specific expression assays (ASE) con-
ducted on BFUe cells derived from β-thalassemia patients suggest that the 
associated SNPs, might function as cis-acting regulatory variants, affecting 
its expression in a temporal and tissue specific manner. Overall our results 
support that genetic variants at intron 2 of BCL11A play a crucial role in mo-
dulating its function controlling HbF levels with consequent amelioration of 
β-thalassemia severity.
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C05.2
Transcriptome and genome sequencing uncovers functional variation 
in human populations
T. Lappalainen1,2,3, M. Sammeth4,5, M. R. Friedlander5,6, P. A. C. ‚t Hoen7, J. Monlong5, M. 
A. Rivas8, M. Gonzàlez-Porta9, N. Kurbatova9, T. Griebel4, P. G. Ferreira5,6, M. Barann10, T. 
Wieland11, L. Greger9, M. van Iterson7, J. Almlof12, P. Ribeca4, I. Pulyakhina7, D. Esser10, 
T. Giger1, A. Tikhonov9, M. Sultan13, G. Bertier5,6, D. G. MacArthur14, M. Lek14, E. Lizano5,6, 
H. P. J. Buermans7, H. Kilpinen1,2,3, I. Padioleau1,2,3, T. Schwarzmayr11, O. Karlberg12, H. 
Ongen1,2,3, S. B. Montgomery1, M. I. McCarthy8, T. Strom11,15, T. Geuvadis Consortium5, H. 
Lehrach13, S. Schreiber10, R. Sudbrak13, A. Carracedo16, S. E. Antonarakis1,2, R. Haesler10, 
A. Syvanen12, G. van Ommen7, A. Brazma9, T. Meitinger11,15, P. Rosenstiel10, R. Guigo5,6, I. G. 
Gut4, X. Estivill5,6, E. T. Dermitzakis1,2,3;  
1University of Geneva Medical School, Geneva, Switzerland, 2Institute for Genetics and 
Genomics in Geneva (1G3), Geneva, Switzerland, 3Swiss Institute of Bioinformatics, 
Geneva, Switzerland, 4Centro Nacional d‘Anàlisi Genòmica, Barcelona, Spain, 5Center 
for Genomic Regulation, Barcelona, Spain, 6Pompeu Fabra University, Barcelona, Spain, 
7Leiden University Medical Center, Leiden, Netherlands, 8Wellcome Trust Centre for 
Human Genetics, Oxford, United Kingdom, 9European Bioinformatics Institute, Hinxton, 
United Kingdom, 10Institute of Clinical Molecular Biology, Christian-Albrechts-University 
Kiel, Kiel, Germany, 11Institute of Human Genetics, Helmholtz Zentrum Munchen, Munich, 
Germany, 12Department of Medical Sciences, Molecular Medicine and Science for Life 
Laboratory, Uppsala University, Uppsala, Sweden, 13Max Planck Institute for Molecular 
Genetics, Berlin, Germany, 14Analytic and Translational Genetics Unit, Boston, MA, 
United States, 15Institute of Human Genetics, Technische Universitat Munchen, Munich, 
Germany, 16Universidade de Santiago de Compostela, Santiago de Compostela, Spain.

Understanding functional effects of genetic variants is one of the biggest 
challenges in human genomics. Towards this goal, we sequenced mRNA and 
small RNA from lymphoblastoid cell lines of 465 individuals from 5 popu-
lations of the 1000 Genomes Project. Population comparisons showed spli-
cing rather than expression dominating continental differences (75-85% 
differentially splices genes EUR-ARF vs 6-40% EUR-EUR), putatively sug-
gesting a special role of splicing in human adaptation. We found extremely 

widespread regulatory variation, with genetic variants associating to gene 
expression levels of 7825 genes, transcript structure of 639 genes, as well 
as expression of 60 miRNAs. Allele-specific transcription analysis allowed 
us to characterize rare regulatory effects and underlying genetic variants. 
Importantly, genome sequencing data combined with functional annota-
tion of the genome allowed us to infer putative causal regulatory variants 
for 57-75% of eQTL genes. We apply this to predict causal variants for 91 
disease-associated loci, and also characterize transcriptome effects of loss-
of-function variants, thus linking our discoveries to genetic associations to 
human disease. Altogether, the integration of genome sequencing and func-
tional genomics data in this study takes us towards understanding and pre-
dicting molecular genomic effects of causal functional variants in the human 
genome.
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C05.3
Genetic regulation of lincRNA and protein-coding genes expression 
variation - similarities and differences
K. Popadin1, M. Gutierrez-Arcelus1, T. Lappalainen1,2, E. Dermitzakis1, S. E. Antonarakis1;  
1Department of Genetic Medicine and Development, Geneva, Switzerland, 2Department 
of Genetics, Stanford University School of Medicine, Stanford, CA, United States.

We have investigated by RNA-seq the gene expression variation in the Gen-
Cord collection: three cell types (fibroblasts - F, lymphoblastoid cell lines 
- L and T-cells - T) from umbilical cord of 195 unrelated European indivi-
duals. We have observed expression of 392, 553 and 546 large intergenic 
non-coding RNA genes (lincRNAs) in F,L and T respectively. LincRNAs are 
lowly expressed, highly-tissue specific and located close to protein-coding 
genes involved in regulation of transcription. LincRNAs‘ gene size negative-
ly correlates with expression level, as it is known for protein-coding genes, 
thus demonstrating similar evolutionary constraints between lincRNA and 
protein-coding genes. Among expressed lincRNAs we have found 54, 102 
and 65 genes from F,L and T correspondingly with cis expression Quantita-
tive Trait Loci (cis-eQTL). Comparison of regulation patterns of lincRNA and 
protein-coding genes has revealed two characteristic features of lincRNAs: 
(i) they have excess of cis-eQTLs and (ii) lincRNAs‘ eQTLs are located closer 
to transcription start sites (TSS). Our analysis of protein-coding genes has 
shown that both excess of cis-eQTLs and close location of cis-eQTLs to TSS 
are specific also for evolutionary young (primate-specific) protein-coding 
genes. We conclude that lincRNAs and young protein-coding genes have si-
milar evolutionary landscape of regulation.

 K. Popadin: None. M. Gutierrez-Arcelus: None. T. Lappalainen: None. E. 
Dermitzakis: None. S.E. Antonarakis: None.

C05.4
Coordinated effects of sequence variation on DNA binding, chromatin 
structure, and transcription
A. R. Gschwind1,2, H. Kilpinen3,2,4, S. M. Waszak5, S. K. Raghav5, R. M. Witwicki1, A. Orioli1, 
E. Migliavacca1,2, M. Wiederkehr1, M. Gutierrez-Arcelus3,2,4, N. Panousis3,2,4, A. Yurovsky3,2,4, 
T. Lappalainen3,2,4, L. Romano-Palumbo3, A. Planchon3, D. Bielser3, J. Bryois3,2,4, I. 
Padioleau3,2,4, G. Udin5, S. Turnheer6, D. Hacker6, L. J. Core7, J. T. Lis7, N. Hernandez1, B. 
Deplancke5, A. Reymond1, E. T. Dermitzakis3,2,4;  
1Center for Integrative Genomics, University of Lausanne, Lausanne, Switzerland, 2Swiss 
Institute of Bioinformatics, Lausanne, Switzerland, 3Department of Genetic Medicine 
and Development, University of Geneva Medical School, Geneva, Switzerland, 4Institute 
of Genetics and Genomics in Geneva, University of Geneva, Geneva, Switzerland, 
5Laboratory of Systems Biology and Genetics, Institute of Bioengineering, School of 
Life Sciences, École Polytechnique Fédérale de Lausanne, Lausanne, Switzerland, 
6Protein Expression Core Facility, School of Life Sciences, École Polytechnique Fédérale 
de Lausanne, Lausanne, Switzerland, 7Department of Molecular Biology and Genetics, 
Cornell University, Ithaca, NY, United States.

Recent advances in genome-wide profiling of transcription factor (TF) bin-
ding and histone modifications have identified specific chromatin signatu-
res related to various classes of functional elements in different cell types. 
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However, their genetic basis and degree of variability across individuals 
remain largely unknown. We generated genome-wide enrichment profiles 
of TF binding, chromatin marks, and different measures of transcription 
in lymphoblastoid cell lines from two trios and 8 unrelated individuals se-
quenced in high depth as part of the 1000 Genomes project. Inter-individual 
variability of these phenotypes was quantified to understand both DNA 
sequence dependent and independent variation on transcription, TF bin-
ding, chromatin state, and their interplay in an allele-specific framework. 
Different organizational layers of the genome show abundant allelic effects 
and strong allelic coordination between layers, with the genetic control of 
this coordination acting primarily through transcription factor binding. Our 
findings support the notion of transcription factors being the primary de-
terminants of gene expression programs, with the overall chromatin state 
reflecting, but not necessarily driving gene expression activity. We extended 
our analysis to 54 unrelated individuals for most assays to identify genetic 
effects affecting chromatin properties on a population level, and continue 
exploring the combinatorial patterns of all assays to further dissect the 
components of the general transcriptional state of the cells. This study will 
significantly improve our understanding of the biological landscape around 
regulatory and other functional elements of the genome, and provide better 
means to interpret the heritability and molecular basis of phenotypic diver-
sity, such as disease susceptibility, in humans.
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C05.5
Deciphering vertebrate regulatory grammar using high-throughput in 
vivo functional assays
R. P. Smith1,2, L. Taher3,4, S. J. Riesenfeld5, R. P. Patwardhan6, I. Ovcharenko3, K. S. 
Pollard5,2,7, J. Shendure6, N. Ahituv1,2;  
1Department of Bioengineering and Therapeutic Sciences, University of California San 
Francisco, San Francisco, CA, United States, 2Institute for Human Genetics, University 
of California San Francisco, San Francisco, CA, United States, 3National Center for 
Biotechnology Information, National Library of Medicine, National Institutes of Health, 
Bethesda, MD, United States, 4Institute for Biostatistics and Informatics in Medicine 
and Ageing Research, University of Rostock, Rostock, Germany, 5Gladstone Institutes, 
University of California San Francisco, San Francisco, CA, United States, 6Department 
of Genome Sciences, University of Washington, Seattle, WA, United States, 7Division of 
Biostatistics, University of California San Francisco, San Francisco, CA, United States.

Despite continual progress in the cataloging of vertebrate regulatory ele-
ments, little is known about the grammatical rules that govern their inten-
sity and spatio-temporal extent. Deciphering these rules will enable high-
resolution mapping of regulatory elements, accurate interpretation of nu-
cleotide variation within them, and the design of sequences that can deliver 
molecules for therapeutic purposes in a spatio-temporal manner. Here, we 
describe two novel approaches that we have developed to systematically 
improve our understanding of regulatory grammar. In the first approach, 
mathematical theory and computational methods were developed to con-
struct an ultra-compact collection of DNA oligomers encompassing all pos-
sible 6bp sequences, which were screened in 15 tissues and two time points 
using zebrafish transgenesis. Twenty-seven (from 184) of these constructs 
produced consistent expression patterns, many of which were tissue-speci-
fic and were further used to design robust, tissue-specific enhancers. Using 
a second approach, we systematically decoded the rules governing TFBS 
arrangement and combination by testing ~5,000 synthetically designed se-
quences using a massively parallel reporter assay in the mouse liver. We find 
that certain transcription factors act as direct drivers of gene expression in 
homotypic clusters, independent of spacing, whereas others function only 
synergistically. Heterotypic enhancers are stronger than their homotypic 
analogs, and favor specific TFBS combinations, mimicking putative native 
enhancers. Finally, exhaustive testing of binding site permutations sup-
ported a model with flexibility in binding site order. This work provides a 
unique catalog of tissue-specific synthetic enhancers as well as a massively 
parallel view of the basic principles of regulatory function in vivo.
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C05.6
Novel genetic variants associated with alternative polyadenylation 
and expression of noncoding transcripts
D. V. Zhernakova1, H. Westra1, E. de Klerk2, A. Mastrokolias2, S. Amini2, Y. Ariyurek2,3, R. 
Jansen4, B. W. Penninx4, J. J. Hottenga5, G. Willemsen5, E. J. de Geus5, D. I. Boomsma5, J. H. 
Veldink6, L. H. van den Berg6, C. Wijmenga1, J. T. den Dunnen2,3, G. B. van Ommen2, P. A. C. 
‘t Hoen2, L. Franke1;  
1Department of Genetics, University of Groningen, University Medical Centre Groningen, 
Groningen, Netherlands, 2Center for Human and Clinical Genetics, Leiden University 
Medical Center, Leiden, Netherlands, 3Leiden Genome Technology Center, Leiden, 
Netherlands, 4Department of Psychiatry, Netherlands Study of Depression and Anxiety, 
VU University Medical Center, Amsterdam, Netherlands, 5Department of Biological 
psychology, Netherlands Twin Registry, VU University, Amsterdam, Netherlands, 
6Department of Neurology, Rudolf Magnus Institute of Neuroscience, University Medical 
Centre Utrecht, Utrecht, Netherlands.

Many disease-associated variants affect gene expression levels (expression 
quantitative trait loci, eQTLs). Expression profiling using next generation se-
quencing (NGS) technology is very powerful to detect these eQTLs.
Here we analyzed 94 total blood samples from healthy volunteers with De-
epSAGE to gain specific insight how genetic variants affect the expression 
of genes and and lengths of 3’-untranslated regions (3’-UTRs). We detected 
previously unknown cis-eQTL effects for GWAS hits in disease- and physio-
logy-associated traits. Apart from cis-eQTLs that are typically well identi-
fiable using microarrays or RNA-seq, DeepSAGE revealed many cis-eQTLs 
for antisense and other non-coding transcripts, often in genomic regions 
containing retrotransposon-derived elements. Furthermore, we identified 
and confirmed SNPs that affect the usage of alternative polyadenylation si-
tes, thereby potentially influencing the stability of mRNAs.
We subsequently combined the power of RNA-seq with DeepSAGE by per-
forming a meta-analysis of three datasets, resulting in the identification of a 
substantially increased number of cis-eQTLs.
Our results indicate that DeepSAGE data is useful for eQTL mapping of 
known and unknown transcripts, and identification of SNPs that affect al-
ternative polyadenylation. Because of the inherent differences between 
DeepSAGE and RNA-seq, the complementary integrative approach that we 
describe here helps to gain better insight in the molecular consequences of 
many disease-associated variants.
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C06.1
The disease mechanisms of FSHD1 and FSHD2 converge at the level of 
somatic expression of DUX4
S. M. van der Maarel1, R. Lemmers1, B. Bakker1, R. Tawil2, S. Sacconi3, D. Miller4, S. 
Tapscott5;  
1Leiden University Medical Center, Leiden, Netherlands, 2University of Rochester Medical 
Center, Rochester, NY, United States, 3Nice University Hospital, Nice, France, 4University 
of Washington, Seattle, WA, United States, 5Fred Hutchinson Cancer Research Center, 
Seattle, WA, United States.

Facioscapulohumeral dystrophy (FSHD) is caused by decreased epigenetic 
suppression of the D4Z4 repeat array on chromosome 4 resulting in expres-
sion of the D4Z4-encoded DUX4 gene in skeletal muscle.
Two variants of chromosome 4 exist of which only one is permissive to DUX4 
expression due to the presence of a polymorphic DUX4 polyadenylation si-
gnal. In most patients, loss of epigenetic suppression of DUX4 is caused by 
contraction of the D4Z4 array (FSHD1) on a permissive allele and is inheri-
ted as a dominant trait. However, in some patients the decrease in epigenetic 
suppression occurs on normal-sized arrays (FSHD2) and shows a complex 
inheritance pattern. We discovered that mutations in the chromatin modi-
fier SMCHD1 on chromosome 18 segregate with genome-wide D4Z4 CpG 
hypomethylation in FSHD2 families. In FSHD2 patients the disease is thus 
caused by digenic inheritance of a SMCHD1 mutation and a normal-sized 
D4Z4 array permissive for DUX4 expression. Currently, we have identified 
>50 SMCHD1 mutations SMCHD1 explaining 80% of FSHD2. The mutation 
spectrum provides new insights in the disease mechanism and we obser-
ved that SMCHD1 mutations can also aggravate disease severity in FSHD1 
families.
SMCHD1 is a chromatin modifier that binds directly to the D4Z4 repeat. In 
FSHD2 patients there is reduced binding of SMCHD1 to D4Z4 and knock 
down of SMCHD1 in normal myoblasts containing a permissive chromo-
some 4 leads to the activation of DUX4. Our data thus suggest FSHD1 that 
the disease mechanisms of FSHD1 and FSHD2 converge at the level of D4Z4 
chromatin decondensation and somatic DUX4 expression.
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C06.2
Plastin 3 ameliorates spinal muscular atrophy via delayed axon 
pruning and improves neuromuscular junction functionality
B. Ackermann1, S. Kröber1, L. Torres-Benito2, A. Borgmann3, M. Peters1, S. Hosseini 
Barkooie1, R. Tejero2, M. Jakubik1, J. Schreml1, J. Milbradt1, T. F. Wunderlich4, M. Riessland1, 
L. Tabares2, B. Wirth1;  
1Institute of Human Genetics, Institute of Genetics and Center for Molecular Medicine 
Cologne, Cologne, Germany, 2Departament of Medical Physiology and Biophysics 
University of Sevilla, Sevilla, Spain, 3Institute for Zoology, University of Cologne, Cologne, 
Germany, 4Institute of Genetics, Center for Molecular Medicine Cologne and Cologne 
Excellence Cluster on Cellular Stress Responses in Aging-Associated Diseases University 
of Cologne, Cologne, Germany.

F-actin bundling plastin 3 (PLS3) is a fully protective modifier of the neuro-
muscular disease spinal muscular atrophy (SMA), the most common genetic 
cause of infant death. The generation of a conditional PLS3 over-expressing 
mouse and its breeding into an SMA background allowed us to decipher the 
exact biological mechanism underlying PLS3-mediated SMA protection. We 
show that PLS3 is a key regulator that restores main processes depending 
on actin dynamics in SMA motor neurons (MN). MN soma size significantly 
increased and a higher number of afferent proprioceptive inputs were coun-
ted in SMAPLS3 compared to SMA mice. PLS3 increased presynaptic F-actin 
amount, rescued synaptic vesicle and active zones content, restored the or-
ganization of readily releasable pool vesicles and increased quantal content 
at the neuromuscular junctions (NMJs). Most remarkably, stabilized axons 
by PLS3 over-expression delayed axon pruning, counteracting poor axonal 
connectivity at SMA NMJs. These findings together with the observation 
of increased endplate and muscle fiber size upon MN-specific PLS3 over-
expression suggest that PLS3 significantly improves neurotransmission. 
Indeed, ubiquitous over-expression improves survival and motor function 
in SMA mice. As PLS3 seems to act independently of Smn, PLS3 might be a 
potential therapeutic target not only in SMA but also other MN diseases.
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C06.3
The neuronal endopeptidase ECEL1 is associated with autosomal 
recessive distal arthrogryposis
K. Dieterich1,2,3, S. Quijrano-Roy4, N. Monnier1, J. Zhou5, J. Fauré1, D. Avila Smirnow4, R. 
Carlier4, C. Laroche6, P. Marcorelles7, S. Mercier8, A. Mégarbané9, S. Odent10, N. Romero11, 
D. Sternberg11, I. Marty2, B. Estournet12, P. Jouk1, J. Melki5, J. Lunardi1,2;  
1CHU Grenoble, Grenoble, France, 2INSERM U836 Grenoble Institut des Neurosciences, 
Grenoble, France, 3Université de Grenoble, Grenoble, France, 4CHU Garches, Garches, 
France, 5INSERM U788, Le Kremlin-Bicêtre, France, 6CHU Limoges, Limoges, France, 
7CHU Brest, Brest, France, 8CHU Nantes, Nantes, France, 9University of Beirouth, 
Beirouth, Lebanon, 10CHU Rennes, Rennes, France, 11CHU Pitié-Salpétrière, Paris, France, 
12CHU Garches, Grenoble, France.

Distal arthrogryposis (DA) is a subgroup of arthrogryposis multiplex con-
genita (AMC) characterized by multiple congenital joint limitations. Using a 
pangenomic approach in 2 consanguineous families with DA, we identified a 
common morbid locus that mapped to chromosome 2q37 and harbored the 
Endothelin Converting Enzyme Like 1 (ECEL1) gene. We screened a panel of 
20 DA families and identified 7 different mutations in six families. All mu-
tations resulted either in the absence of the protein or in the synthesis of a 
non-functional protein, suggesting a loss of function mechanism. ECEL1 en-
codes a neuronal endopeptidase expressed in the peripheral (PNS) and cen-
tral nervous system during fetal life and plays a major role in intramuscu-
lar branching of motoneurons in skeletal muscle.Patients presented with a 
homogeneous phenotype characterized by limited knee flexion, flexed third 
to fifth fingers and relatively spared index finger, severe muscle atrophy in 
lower limbs and tongue. Muscle imaging showed a recognizable pattern of 
the thigh muscles. No dysfunction of the neuromuscular transmission was 
evidenced.On the whole, clinical features point towards a disorder involving 
the PNS. A developmental dysfunction is suggested by the predominantly 
prenatal expression of ECEL1, the non-progressive course of the disease and 
K.O. mouse data.

 K. Dieterich: None. S. Quijrano-Roy: None. N. Monnier: None. J. Zhou: 
None. J. Fauré: None. D. Avila Smirnow: None. R. Carlier: None. C. Laroche: 
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C06.4
Constitutive activation of STIM1 causes tubular aggregate myopathy
J. Laporte1, F. Chevessier2, A. Maues De Paula3, S. Attarian4, D. Hantaï5, K. Ghorab6, N. 
Levy3, M. Krahn3, B. Eymard5, M. Bartoli3, J. Böhm1;  
1IGBMC, Strasbourg, France, 2University Hospital Erlangen, Erlangen, Germany, 3Faculté 
de Médecine de Marseille, Marseille, France, 4Hôpital d‘Enfants de la Timone, Marseille, 
France, 5Groupe Hospitalier Pitié-Salpêtrière, Paris, France, 6CHU de Limoges, Limoges, 
France.

In skeletal muscle, Ca2+ is mainly stored in the sarcoplasmic reticulum (SR). 
Ca2+ is released to the cytoplasm upon stimulation, where it triggers muscle 
contraction and acts as a second messenger controlling growth and diffe-
rentiation. Ca2+ stores are refilled through a process called store-operated 
Ca2+ entry (SOCE). Stromal interaction molecule 1 (STIM1) is the main 
Ca2+ sensor in the endoplasmic reticulum. We identified STIM1 mutations 
as the genetic cause of tubular aggregate myopathy (TAM), characterized by 
regular arrays of membrane tubules on muscle biopsies. All nine heterozy-
gous mutations (including 5 novel) were found in the highly conserved in-
traluminal EF-hands, sensing and binding Ca2+. Upon Ca2+ store depletion, 
wild-type STIM1 oligomerizes and thereby triggers extracellular Ca2+ ent-
ry. In contrast, myoblasts transfected with the mutant constructs displayed 
constitutive STIM1 clustering, indicating that Ca2+ sensing was lost. We 
investigated the pathological mechanism underlying the disease and moni-
tored the calcium response of patient myoblasts to SOCE. We found a signi-
ficantly higher basal Ca2+ level in patient cells as compared to the control. 
Addition of high [Ca2+] medium induced a sudden and massive Ca2+ influx 
in the patient myoblasts, as compared to low gradual increase in control 
cell lines. These data demonstrate that dominant STIM1 mutations induce a 
constitutive activation of the Ca2+ entry channels in muscle cells. Recessive 
loss-of-function mutations in STIM1 have been associated with severe im-
mune deficiency, demonstrating that a tight regulation of STIM1-dependent 
SOCE plays an essential role in T-cell activation as well as in normal skeletal 
muscle structure and function.
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C06.5
Myotonic dystrophy CTG expansion affects synaptic vesicle proteins, 
neurotransmission and mouse behavior
O. Hernández-Hernández1, C. Guiraud-Dogan1,2, G. Sicot1, A. Huguet1, S. Luilier3, E. 
Steidl4, S. Saenger5, C. Chevarin6, A. Nicole1, B. Buisson4, J. Bizot3, M. Hamon6, S. Humez7, 
G. Bassez2,8, F. Metzger5, L. Buée7, A. Munnich1, N. Sergeant7, G. Gourdon1, M. Gomes-
Pereira1;  
1Inserm U781; Hôpital Necker-Enfants Malades, Paris, France, 2Departement de 
Patologie, CHU Henri Mondor, Créteil, France, 3Key-Obs, Orléans, France, 4Neuroservice, 
Aix en Provence, France, 5F. Hoffmann-La Roche Ltd, Basel, Switzerland, 6Inserm U894; 
Faculté de Médecine Pitié-Salpêtrière, Paris, France, 7Inserm UMR 837-1; Université Lille 
Nord de France, Lille, France, 8Inserm U955; Université Paris Est, Créteil, France.

Myotonic dystrophy type 1 (DM1) is a complex multisystemic disorder, 
which displays multiple debilitating neurological manifestations. Despite 
recent progress in the understanding of the molecular pathogenesis of DM1 
in skeletal muscle and heart, the pathways affected in the central nervous 
system (CNS) require further investigation.
In our studies we have used DMSXL transgenic mice expressing large CTG 
trinucleotide repeats within the human DM1 locus, notably in the CNS. The-
se mice recreate molecular features of RNA toxicity in brain, such as RNA 
foci accumulation and dysregulation of alternative splicing, in association 
with the sequestration of MBNL splicing regulators and upregulation of 
CELF proteins.
Detailed phenotyping revealed relevant cognitive deficits and behavioural 
abnormalities, altered short-term synaptic plasticity, as well as changes in 
neurochemical levels. To decipher the molecular bases behind these phe-
notypes, a global proteomics approach revealed RAB3A upregulation and 
abnormal synapsin 1 hyperphosphorylation in the CNS of transgenic mice. 
These abnormalities were confirmed in transfected cells and validated in 
post-mortem DM1 brains. Using complimentary DM1 mouse models, we 
showed that RAB3A upregulation results from the sequestration of MBNL1 
in RNA foci, while synapsin 1 hyperphosphorylation is mediated by the 
upregulation of CELF proteins. Interestingly, synaptic protein defects were 
associated with altered spontaneous neurosecretion in cell culture and are 
likely to contribute to the electrophysiological and behavioural deficits of 
DM1 transgenic mice.
The novel connection between physiological phenotypes and synaptic pro-
tein deregulation reveals synaptic dysfunction in DM1 brain pathology.
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C06.6
Nanoparticles as delivery systems for antisense oligoribonucleotides: 
biodistribution studies and definition of the release kinetic in 
intraperitoneally and orally treated mdx mice
M. Falzarano1, C. Passarelli1, K. Sparnacci2, M. Laus2, P. Bonaldo3, P. Braghetta3, J. 
vanDeutekom4, A. Ferlini1;  
1Department of Medical Sciences, Ferrara, Italy, 2Environmental and Life Sciences 
INSTM, University of Eastern Piedmont, Alessandria, Italy, 3Histology, Microbiology, 
and Medical Biotechnology, University of Padua, Padua, Italy, 4Prosensa Therapeutics, 
Leiden, Netherlands.

Antisense-mediated exon skipping is a very promising therapeutic option 
for Duchenne muscular dystrophy and other diseases susceptible of splicing 
correction. We have tested different types of polymeric cationic core-shell 
nanoparticles (NPs) for delivering 2-O-methyl-phosphorothioate antisense 
oligoribonucleotides (AONs), in mdx mice. Both T1 and ZM2 NP bind and 
convey AONs: intraperitoneal (IP) injections of low doses (52.5mg/kg) of 
NP-AON complex restored dystrophin protein synthesis in skeletal and car-
diac muscles, allowing protein localization in up to 40% of muscle fibers 
with skipping level up to 20%. We have administered NP-AON complexes 
orally and tested in vivo (mdx) the tissue biodistribution and elimination 
timing of NPs by Odyssey, using an infrared dye conjugated ZM2 NP. The NP-
AON formulations passes the gastric barrier and induce a limited dystrophin 
rescue in the intestinal smooth muscles as well as in the diaphragm. WE 
have also identified a novel NP (ZM5) able to pass the intestinal barrier. In 
order to get insight about the release kinetic of the AON from NPs, we have 
performed ELISA assay to dose the antisense in the all mice muscles , both IP 
and oral treated. We demonstrated that AON are rapidly released from NPs 
(with no depot effect) but those AON reaching tissues and exerting the func-
tional effect are well protected from degradation. Defining the kinetic of NP-
AON complexes is crucial in order to further proceed with other NP studies 
following non invasive administration routes, as oral and skin adsorption.

 M. Falzarano: None. C. Passarelli: None. K. Sparnacci: None. M. Laus: 
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B. Research Grant (principal investigator, collaborator or consultant and pending 
grants as well as grants already received); Modest; EU grants (Neuromics, Bio-
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C07.1
New diagnostic paradigms for mitochondriopathies
L. S. Kremer1, T. B. Haack1,2, C. A. Biagosch1, R. Kopajtich1, B. Haberberger1,2, T. Wieland1,2, 
T. Schwarzmayr1,2, A. Walther1,2, T. M. Strom1,2, T. Klopstock3, M. Zeviani4, R. Taylor5, A. 
Rötig6, A. Munnich6,7, J. Smeitink8, P. Freisinger9, T. Meitinger1,2, H. Prokisch1,2;  
1Institute of Human Genetics, Helmholtz Zentrum München, German Research Center for 
Environmental Health, Neuherberg, Germany, 2Institute of Human Genetics, Technische 
Universität München, München, Germany, 3Department of Neurology, Friedrich-Baur-
Institute, Ludwig-Maximilians-Universität München, München, Germany, 4Unit of 
Molecular Neurogenetics, Fondazione IRCCS (Istituto di Ricovero e Cura a Carattere 
Scientifico) Istituto Neurologico “Carlo Besta”, Milan, Italy, 5Mitochondrial Research 
Group, Institute for Ageing and Health, The Medical School, Newcastle University, 
Newcastle upon Tyne, United Kingdom, 6Université Paris Descartes-Sorbonne Paris Cité, 
Institut Imagine and Institut National de la Santé et de la Recherche Médicale U781, 
Hôpital Necker-Enfants Malades, Paris, France, 7Department of Pediatrics, Hôpital 
Necker-Enfants Malades, Université Paris Descartes, Paris, France, 8Nijmegen Center 
for Mitochondrial Disorders, Radboud University Nijmegen Medical Centre, Nijmegen, 
Netherlands, 9Department of Pediatrics, Klinikum Reutlingen, Reutlingen, Germany.

Mitochondrial disorders present as a genetically and clinically extreme-
ly heterogeneous disease. Up to now 250 mitochondrial genes have been 
identified, whereas more than 1000 genes are predicted to encode for mito-
chondrial proteins. To identify disease causing mutations, we applied exo-
me sequencing in combination with stepwise filtering of gene variants and 
functional complementation for 120 unrelated individuals with juvenile-on-
set mitochondrial disorders without pathogenic variants in the mtDNA. We 
were able to detect mutations in known disease genes in 40% of cases, whe-
reas in 10% novel disease causing genes were identified. The list of such ne-
wly identified genes increases steadily: most recently we identified MGME1 
to be the first exonuclease involved in mitochondrial replication (Kornblum 

et al., Nat. Genet. 2013). Most notably, it is also possible to detect mutati-
ons in genes which are not predicted candidates for being a mitochondrial 
protein but which cause a clear mitochondriopathy phenotype e.g. muta-
tions in the riboflavin transporter encoding gene SLC52A2. The challenge 
now is, apart from improving sequencing technology, to annotate variants 
in non-coding regions, to identify indels and copy number variants, as well 
as considering how to tackle diseases caused by di- or oligogenic mutations 
exerting a synergistic effect. Till then, each gene newly identified by exome 
sequencing holds the promise for new treatment options, as for example 
riboflavin supplementation in the case of mutations in SLC52A2, and helps 
to shed more light on mitochondrial physiology.
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C07.2
ER Mannosidase I deficiency: An unexpected CDG-II with intellectual 
disability and dysmorphic features
G. Matthijs1, D. Rymen1, R. Peanne1, V. Race1, L. Sturiale2, D. Garozzo2, P. Mills3, P. 
Clayton3, J. Jaeken4, F. Foulquier5;  
1Center for Human Genetics, Leuven, Belgium, 2Institute of Chemistry and Technology 
of Polymers CNR, Catania, Italy, 3Institute of Child Health, University College and Great 
Ormond Street Hospital for Children NHS Trust, London, United Kingdom, 4Center for 
Metabolic Diseases, Leuven, Belgium, 5University of Lille 1 - UMR CNRS/USTL 8576, Lille, 
France.

Congenital Disorders of Glycosylation (CDG) are a group of rare metabolic 
diseases, caused by impaired protein or lipid glycosylation. To date, over 50 
distinct disorders have been described. In the last two years, the discovery 
of new CDG genes has occurred faster than ever thanks to massive paral-
lel sequencing. We identified MAN1B1 as the culprit gene in a patient with 
CDG-II by means of exome sequencing. Subsequently, six additional cases 
were identified from a cohort of unsolved CDG-II. All patients presented in-
tellectual disability, facial dysmorphism and truncal obesity. Thus, we de-
scribe MAN1B1 deficiency as a relatively frequent cause of CDG.
MAN1B1 is believed to be an ER resident α(1,2)-mannosidase acting as a 
key enzyme in the glycoprotein quality control system. It targets misfolded 
glycoproteins for ER associated degradation (ERAD) by cleaving a termi-
nal mannose residue from the asparagine-linked Man9GlcNAc2, forming 
Man8GlcNAc2 isomer B. Biochemical analysis indeed confirmed a delay in 
the trimming of Man9GlcNAc2 to Man8GlcNAc2 in patients’ cells. Interestin-
gly, Golgi morphology was altered in all patients, with marked dilation and 
fragmentation. We infer from this observation that part of the phenotype 
is linked to Golgi disruption. Moreover, we showed that the endogenous 
MAN1B1 is localized to the Golgi apparatus, instead of the ER where quality 
control is supposed to occur. Hence, our results challenge the current view 
on glycoprotein quality control, even though more work is needed to propo-
se a new role for MAN1B1 and to explain the pathophysiology.
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C07.3
Mutations in nuclear-encoded components of mitochondrial 
respiratory chain complex III and IV cause apoptosis-driven 
developmental defects, a new mitochondrial phenotype in vertebrates
A. Indrieri1, V. van Rahden2, V. Tiranti3, I. Conte1, M. Morleo1, D. Iaconis1, G. Chesi1, A. 
Romano1, R. Tate4, I. D‘Amato3, I. Maystadt5, S. Demuth6, A. Zvulunov7, I. Ferrero8, P. 
Goffrini8, P. Bovolenta9, K. Kutsche2, M. Zeviani3, B. Franco1;  
1Telethon Institute of Genetics and Medicine -TIGEM, Naples, Italy, 2Universitätsklinikum 
Hamburg, Hamburg, Germany, 3The Foundation „Carlo Besta“ Institute of Neurology, 
Milan, Italy, 4Institute of Genetics and Biophysics „Adriano Buzzati Traverso“, CNR, 
Naples, Italy, 5Institut de Pathologie et de Genetique, Gosselies (Charleroi), Belgium, 
6Gemeinschaftspraxis für Humangenetik, Erfurt, Germany, 7University of the Negev, 
Beer-Sheva, Israel, 8University of Parma, Parma, Italy, 9Centro de Biología Molecular 
“Severo Ochoa”, CIBERER, Madrid, Spain.

Mitochondrial-dependent programmed cell death (PCD), plays an essenti-
al homoeostatic role, by selecting bioenergetically proficient cells suitable 
for normal tissue and organ development. Despite intensive investigation, 
the impact of this crucial process in human diseases remains poorly under-
stood. In particular, the link between apoptosis and mitochondrial disorders, 
i.e. primary defects of oxidative phosphorylation, has not been persuasively 
demonstrated.
We demonstrated that activation of non-canonical mitochondrial-depen-
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dent PCD causes the Microphthalmia with Linear Skin lesions (MLS), a de-
velopmental disorder associated to mutations in HCCS, encoding the Holo-
Cytochrome c-type synthase, which incorporates the heme-c moieties in the 
mitochondrial respiratory chain (MRC). By generating a Medakafish model 
that recapitulates the MLS phenotype, we demonstrate that hccs downregu-
lation, induced PCD in the central nervous system (CNS) via an apoptosome-
independent caspase-9 activation triggered by MRC impairment and over-
production of reactive oxygen species.
We then screened MRC-related genes in HCCS-negative MLS patients, and 
found deleterious de novo mutations in two simplex cases and a nonsense 
mutation, which segregates with the disease in a familial case, in COX7B en-
coding a poorly characterized subunit of Cytochrome c oxidase (COX), the 
MRC complex IV. We demonstrated that COX7B is indispensable for COX 
assembly, COX activity and mitochondrial respiration. Finally downregula-
tion of cox7B in medaka resulted in microcephaly and microphthalmia that 
recapitulated the MLS phenotype and demonstrated an essential function of 
complex IV activity in vertebrate CNS development.
These data indicate an evolutionary conserved role for MRC in organogene-
sis and uncover a group of mitochondrial diseases hallmarked by an apopto-
sis-driven abnormal development.
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C07.4
Mutation of the iron-sulfur cluster assembly IBA57 gene causes lethal 
myopathy and encephalopathy.
N. Ajit Bolar1, A. V. Vanlander2, C. Wilbrecht3, N. Van der Aa1, J. Smet2, B. De Paepe2, G. 
Vandeweyer1, F. Kooy1, F. Eyskens4, E. De Latter2, G. Delanghe5, P. Govaert5, J. G. Leroy2, R. 
Lill3,6,7, R. Van Coster2, L. Van Laer1, B. Loeys1;  
1Department of Medical Genetics, Faculty of Medicine and Health Sciences, Antwerp 
University Hospital and University of Antwerp, Antwerp, Belgium, 2Department of 
Pediatrics, Division of Pediatric Neurology and Metabolism, University Hospital Ghent, 
Ghent, Belgium, 3Institut für Zytobiologie, Philipps-Universität Marburg, Marburg, 
Germany, 4Provinciaal Centrum voor de Opsporing van Metabole Aandoeningen (PCMA), 
Department of Pediatrics/Metabolic Diseases, Faculty of Medicine and Health Sciences, 
Antwerp University Hospital and University of Antwerp, Antwerp, Belgium, 5Department 
of Neonatology, Paola Children’s Hospital ZNA Middelheim, Antwerp, Belgium, 6Max-
Planck-Institut für terrestrische Mikrobiologie, Marburg, Germany, 7LOEWE Zentrum für 
Synthetische Mikrobiologie SynMikro, Marburg, Germany.

The iron sulphur [Fe-S] proteins play an important role in redox reactions 
of the mitochondrial electron transport chain. In this study, we have identi-
fied two siblings from consanguineous parents, who died perinatally from a 
condition characterised by generalised hypotonia, respiratory insufficiency, 
anthrogryposis, microcephaly, congenital brain malformations and hyper-
glycinemia. Analysis of the catalytic activities of the mitochondrial respira-
tory complexes I and II indicated deficiency in skeletal muscle, suggestive of 
an inborn error in the mitochondrial iron-sulfur cluster (ISC) biosynthesis 
pathway. Homozygosity mapping revealed the IBA57 gene, which is known 
to be involved in the biosynthesis of mitochondrial [4Fe-4S] proteins and 
present in the largest homozygous region on chromosome 1, as a candidate 
gene. Mutation analysis of IBA57 identified a c.941 A>C transversion causing 
the aminoacid change p.Gln314Pro. Biochemical analysis of skeletal musc-
le and skin fibroblasts of affected individuals indicated severely decreased 
amounts of IBA57 and a decrease in various 4Fe-4S proteins and in proteins 
covalently linked to lipoic acid. IBA57 depleted HeLa cells reflected bioche-
mical defects consistent with observations in patient derived cells. Defects 
could be rescued by the introduction of wildtype IBA57 and partially by mu-
tant IBA57. Further functional analysis revealed an increased sensitivity of 
mutant IBA57 to degradation via proteolysis. Our findings suggest that the 
mutation leads to functional impairment and degradation below physiolo-
gically critical levels, resulting in the condition observed in the patients. In 
conclusion, we have identified a novel metabolic disorder presenting with a 
lethal complex biochemical phenotype caused by defective assembly of the 
ISC protein, IBA57.
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C07.5
Exome sequencing Reveals Mutated NUBPL in Patients with Complex I 
Deficiency and a Distinct MRI Pattern
S. H. Kevelam1, R. J. Rodenburg2, N. I. Wolf1, P. Ferreira3, R. J. Lunsing4, L. G. Nijtmans2, A. 
Mitchell5, H. A. Arroyo6, D. Rating7, A. Vanderver8, C. G. M. van Berkel1, T. E. M. Abbink1, P. 
Heutink1, M. S. van der Knaap1;  
1VU University Medical Center, Amsterdam, Netherlands, 2Radboud University Medical 
Center, Nijmegen, Netherlands, 3Alberta Children‘s Hospital, Calgary, AB, Canada, 
4University Medical Center Groningen, Groningen, Netherlands, 5Hutt Valley Hospital, 
Lower Hutt, New Zealand, 6Hospital de Pediatria, Buenos Aires, Argentina, 7University 
Children‘s Hospital, Heidelberg, Germany, 8Children‘s National Medical Center, 
Washington, DC, United States.

There are many rare childhood leukoencephalopathies and till this day a 
high percentage of cases remain without a specific diagnosis. We used MRI-
pattern recognition analysis to select a group of patients with a similar, 
novel MRI-pattern and subsequently performed whole-exome-sequencing 
to identify the mutated gene. Patients’ fibroblasts were examined for bio-
chemical consequences of the mutant protein. Six patients from five unre-
lated families were identified with a similar MRI-pattern showing predo-
minant abnormalities of the cerebellar cortex, deep cerebral white matter 
and corpus callosum. The four tested patients had a complex І deficiency. 
Exome-sequencing performed in two patients revealed mutations in NUB-
PL, encoding an iron-sulfur cluster assembly factor for complex І. In one of 
the two patients only one heterozygous missense mutation was detected. 
Sanger sequencing revealed the second mutation, and NUBPL mutations in 
all other patients. Upon identification of the mutated gene, the MRI of the 
previously published case with NUBPL mutations was analyzed, which sho-
wed exactly the same pattern. A decreased amount of NUBPL protein and 
fully assembled complex I was found in patients’ fibroblasts. Analysis of the 
effect of mutated NUBPL on the assembly of the peripheral arm of complex I 
indicated that NUBPL is involved in assembly of iron-sulfur clusters early in 
the complex I assembly pathway. Our data show that NUBPL mutations are 
associated with a unique, consistent MRI-pattern, which facilitates fast dia-
gnosis and obviates the need for other tests. Whole-exome sequencing can 
provide a quick diagnosis, however, caution is warranted because certain 
mutations can be missed.
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C07.6
Pioglitazone prevents mitochondria dysfunction and halts axonal 
degeneration in a mouse model of X-adrenoleukodystrophy
A. Pujol1, L. Morato1, J. Galino1, M. Ruiz1, M. Portero-Otin2, R. Pamplona3, I. Ferrer4;  
1IDIBELL, Barcelona, Spain, 2University of Lleida, Barcelona, Spain, 3University of Lleida, 
Lleida, Spain, 4Institute of Neuropathology of Bellvitge, Barcelona, Spain.

Accumulating evidence shows that oxidative stress and mitochondria dys-
function play a major role in the pathogenesis of axonal degeneration in 
multifactorial conditions such as Alzheimer’s disease, Parkinson disease or 
amyotrophic lateral sclerosis. We have addressed the interplay of both no-
xious factors in adrenoleukodystrophy (X-ALD, OMIM: 300100), a peroxiso-
mal disorder caused by loss of function of the ABCD1 transporter, leading to 
accumulation of very long-chain fatty acids (VLCFA) in organs and plasma. 
The mouse model for X-ALD exhibits a late-onset neurological phenotype 
with locomotor disability and axonopathy in spinal cords resembling the 
most common phenotype of adrenomyeloneuropathy patients. Recently, 
we identified oxidative damage and energetic failure as an early event in 
life, and the excess of VLCFA as a generator of radical oxygen species (ROS) 
and oxidative damage in X-ALD. Here, we uncover a mitochondrial impair-
ment and depletion due to an impairment of mitochondria biogenesis via 
the PPARγ/PGC-1α pathway, which is also observed in brain white matter of 
X-ALD patients. We thus investigated the therapeutic effect of pioglitazone, 
an antidiabetic drug and a PPARγ agonist, in a preclinical test. Oral admini-
stration of pioglitazone restored mitochondria DNA and protein contents 
and expression of master regulators of biogenesis, neutralized oxidative da-
mage to proteins and DNA, and reversed bioenergetic failure in terms of ATP 
levels, NAD+/NADH ratios, and pyruvate kinase activities. Most importantly, 
the treatment halted locomotor disability and axonal damage in X-ALD mice. 
These results constitute a strong rationale for a phase II multicentric clinical 
trial for adrenomyeloneuropathy patients.

 A. Pujol: None. L. Morato: None. J. Galino: None. M. Ruiz: None. M. Portero-
Otin: None. R. Pamplona: None. I. Ferrer: None.
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C08.1
Mutations in the microtubule-associated protein EML1/Eml1 lead to 
ectopic progenitors during cortical development and heterotopia in 
mouse and human
F. Phan Dinh Tuy1, M. Kielar2, C. Lebrand2, K. Poirier3, R. Olaso4, S. Bizzotto1, K. 
Boutourlinsky1, N. Bahi-Buisson5, A. Le Moing6, C. de Juan7, V. Borrell7, P. Berquin6, W. 
Carpentier8, E. Welker2, J. Chelly3, A. Croquelois2, F. Francis1;  
1Institut du Fer à Moulin, INSERM UMR-S 839, Université Pierre et Marie Curie, Paris, 
France, 2Department Clinical Neuroscience, Department Cell Biology and Morphology, 
Centre Hospitalier Universitaire Vaudois and University of Lausanne, Lausanne, 
Switzerland, 3INSERM U1016, Université René Descartes, Institut Cochin, Paris, France, 
4Plateforme de Transcriptomique, Laboratoire de Recherche Translationnelle, CEA/
DSV/IG-Centre National de Génotypage, Evry, France, 5Hôpital Necker Enfants Malades, 
Neurologie Pédiatrique, APHP, Université Paris Descartes, Paris, France, 6CHU Amiens-
Nord, Service de Neuropédiatrie, Amiens, France, 7Instituto de Neurociencias, CSIC 
and Universidad Miguel Hernandez, Alicante, Spain, 8Plateforme postgénomique Pitié-
Salpêtrière, Faculté de Médecine, Paris, France.

Cortical malformations, such as lissencephaly and subcortical band hete-
rotopia (SBH), are associated with intellectual disability and pharmaco-
resistant epilepsy. Mouse mutant models for three genes mutated in SBH, 
Doublecortin (DCX), LIS1 and alpha1-tubulin (TUBA1A), do not show abnor-
mally positioned heterotopic neurons in the neocortical white matter. On 
the other hand, the spontaneously arisen HeCo mouse mutant displays this 
phenotype. By whole genome genotyping and gene expression studies, we 
identified Eml1 as the mutated gene in HeCo mice. A retrotransposon inser-
tion disrupts the gene, creating aberrant transcripts. Compound heterozy-
gous mutations were identified in human EML1 in one family showing an 
atypical form of giant heterotopia. Eml1 codes for a microtubule-associated 
protein, not previously studied in cortical development. We show its ex-
pression in proliferation zones and the cortical plate, and HeCo mice have 
ectopic proliferation, which seems to be the primary cause of heterotopia in 
this model. Eml1 shows a punctate labeling, partially associated with micro-
tubules in both progenitors and post-mitotic neurons. A patient missense 
mutation affects the microtubule association. In neuronal progenitors, Eml1 
shows a cell cycle- dependent localization, enriched in the midbody region 
during late mitosis. We thus identify a new corticogenesis gene, and stu-
dy of Eml1 and the HeCo phenotype reveal novel insights into heterotopia 
formation. Eml1 plays a role in neuronal progenitors and our data makes a 
link between ectopic progenitors in the developing cortical wall and severe 
heterotopia in human.

 F. Phan Dinh Tuy: None. M. Kielar: None. C. Lebrand: None. K. Poirier: 
None. R. Olaso: None. S. Bizzotto: None. K. Boutourlinsky: None. N. Bahi-
Buisson: None. A. Le Moing: None. C. de Juan: None. V. Borrell: None. P. 
Berquin: None. W. Carpentier: None. E. Welker: None. J. Chelly: None. A. 
Croquelois: None. F. Francis: None.

C08.2
Mutations in DEAF1 cause intellectual disability with severe speech 
impairment
A. T. Vulto-van Silfhout1, B. Nijhof1, P. J. Jensik2, C. Zweier3, J. de Ligt1, B. W. M. van Bon1, 
D. Lugtenberg1, J. A. Veltman1, H. van Bokhoven1,4, H. G. Brunner1, A. Rauch5,6,7, L. E. L. M. 
Vissers1, M. W. Collard2, A. Schenck1, B. Menten8, B. B. A. de Vries1;  
1Department of Human Genetics, Radboud University Medical Centre, Nijmegen, 
Netherlands, 2Department of Physiology, Southern Illinois University School of Medicine, 
Carbondale, IL, United States, 3Institute of Human Genetics, University of Erlangen-
Nuremberg, Erlangen, Germany, 4Department of Cognitive Neurosciences, Radboud 
University Medical Centre, Nijmegen, Netherlands, 5Institute of Medical Genetics, 
University of Zurich, Schwerzenbach-Zurich, Switzerland, 6Neuroscience Center Zurich, 
University of Zurich, Schwerzenbach-Zurich, Switzerland, 7Zurich Center of Integrative 
Human Physiology, University of Zurich, Schwerzenbach-Zurich, Switzerland, 8Center for 
Medical Genetics, University Hospital Ghent, Ghent, Belgium.

Intellectual disability (ID) is a genetically highly heterogeneous disorder 
that is frequently caused by de novo mutations. Recently, we showed that in 
about 30-50% of patients de novo mutations in known or candidate ID genes 
can be identified.1,2,3 For candidate ID genes, it is often difficult to ascertain 
whether the de novo mutation is causative for the patients phenotype. To 
objectively determine the association of a novel candidate gene with the 
patients phenotype, the most important criterion is the identification of re-
current mutations in patients with an overlapping phenotype. Therefore, we 
tested an additional cohort of 765 patients with unexplained ID for mutati-
ons in 8 of these novel candidate ID genes, including DEAF1. We identified de 
novo mutations in DEAF1 in three patients. All three patients showed severe 
ID with a disproportionally severely affected speech. We used functional 
assays to determine the impact of the mutations on the protein function. 
In addition, we performed functional studies of DEAF1 in the fruit fly and 
zebrafish to further implicate this gene in the phenotype of the patient. In 
conclusion, we show that transcription factor DEAF1 is a recurrently muta-

ted gene in three patients with non-syndromic ID with severe speech im-
pairment and we provide supportive functional evidence that links DEAF1 
to the patients phenotype.
References
1Vissers et al, 2010, Nat Genet
2Ligt et al, 2012, N Engl J Med
3Rauch et al, 2012, Lancet

 A.T. Vulto-van Silfhout: None. B. Nijhof: None. P.J. Jensik: None. C. Zweier: 
None. J. de Ligt: None. B.W.M. van Bon: None. D. Lugtenberg: None. J.A. 
Veltman: None. H. van Bokhoven: None. H.G. Brunner: None. A. Rauch: 
None. L.E.L.M. Vissers: None. M.W. Collard: None. A. Schenck: None. B. 
Menten: None. B.B.A. de Vries: None.

C08.3
Mutations in TTI2 reveal a role for Triple T complex in human brain 
development
M. Langouët1, A. Saadi2, G. Rieunier3, S. Moutton1, K. Siquier-Pernet1, M. Fernet4, P. 
Nitschke5, A. Munnich1, M. Stern3, M. Chaouch2, L. Colleaux1;  
1INSERM U781, Université Paris Descartes, Sorbonne Paris Cité, Institut IMAGINE, 
Hôpital Necker-Enfants Malades, Paris, France, 2Département de Neurologie, 
Etablissement Hospitalier Spécialisé de Benaknoun, Algers, Algeria, 3Centre de 
Recherche, Institut Curie et INSERM U830, Paris, France, 4Centre de Recherche, Institut 
Curie et INSERM U612, Centre Universitaire, 91405 Orsay Cedex, Orsay, France, 
5Plateforme de Bioinformatique, Université Paris Descartes, Sorbonne Paris Cité, Institut 
IMAGINE, Paris, France.

Tel2-interacting proteins 1 and 2 (TTI1 and TTI2) physically interact with 
TEL2 (telomere maintenance 2) to form a conserved trimeric complex called 
the Triple T complex. This complex is a master regulator of phosphoinosi-
tide-3-kinase-related protein kinase (PIKKs) abundance and DNA damage 
response signaling. Using a combination of autozygosity mapping and high-
throughput sequencing in a large Algerian consanguineous multiplex family, 
we found that a missense p.I436N mutation in TTI2 causes a human autoso-
mal recessive condition characterized by severe cognitive impairment, mi-
crocephaly, behavioral troubles, short stature, skeletal anomalies and facial 
dysmorphic features in three affected sibs. Immunoblotting experiment sho-
wed a drastically impaired stability of each subunit of the Triple T complex 
in patient skin fibroblasts. Consistently, a significantly reduced steady-state 
level of the two PIKKs tested, ATM and DNA-PKcs were observed in patient 
cells. Likewise, testing the serum dependant p70-S6Kinase phosphorylation 
we also found a defective mTOR signaling in patient cells. Combined with 
previous observations, these findings assess the role of the TTI2 gene in the 
aetiology of intellectual disability and further support the hypothesis of a 
crucial role of PIKK signaling in brain development and functioning.
Key words: Intellectual disability, autozygosity mapping, exome sequen-
cing, DNA damage repair

 M. Langouët: None. A. Saadi: None. G. Rieunier: None. S. Moutton: None. K. 
Siquier-Pernet: None. M. Fernet: None. P. Nitschke: None. A. Munnich: 
None. M. Stern: None. M. Chaouch: None. L. Colleaux: None.

C08.4
Involvement of kinesin family members KIF4A and KIF5C in 
intellectual disability and synaptic function
M. H. Willemsen1, W. Ba2, K. Poirier3, W. M. Wissink-Lindhout1, L. E. L. M. Peart-Vissers1,4, 
A. P. M. de Brouwer1,4, H. van Bokhoven1,5,6, J. Chelly3, V. Kalscheuer2, N. Nadif-Kasri6,5, T. 
Kleefstra1,4,6;  
1Human Genetics, Radboud University Medical Centre, Nijmegen, Netherlands, 2Max 
Planck Institute for Molecular Genetics, Berlin, Germany, 3Institut Cochin, Inserm, Paris, 
France, 4Institute of Genetic and Metabolic Disorders, RUMC, Nijmegen, Netherlands, 
5Department of Cognitive Neuroscience, RUMC, Nijmegen, Netherlands, 6Donders 
Institute for Brain, Cognition and Behaviour, RUMC, Nijmegen, Netherlands.

KIF genes encode different motor proteins that are supposed to have fun-
damental roles in brain functioning, development, survival and plasticity, 
by regulating transport of cargoes along microtubules within the axons, 
dendrites and synapses of neurons. Studies in mouse models support the 
important functions of KIF genes in the nervous system. Reports that relate 
KIF genes to human Intellectual disability (ID) phenotypes are rare.
We report the clinical characteristics of individuals with mutations in the 
kinesin superfamily (KIF) genes KIF4A and KIF5C identified by next gene-
ration sequencing approaches. Four males from an X-linked family with a 
mutation in KIF4A (c.1489-8_1490delins10; p.?- exon skipping) showed 
mild to moderate intellectual disability (ID) and epilepsy. Furthermore, we 
identified one familial form and one sporadic patient with de novo dominant 
missense mutations in KIF5C who presented with severe ID, epilepsy and 
microcephaly. Interestingly, cerebral MRIs in these cases revealed cortical 
malformation indicative for a role of KIF5C in neuronal migration. To find 
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further supportive evidence of the involvement of KIF4A and KIF5C in ob-
served ID phenotypes, we studied the effects on synaptic function of knock-
down of these genes in rat primary neurons. At the functional level we found 
that both, Kif4a and Kif5c altered the balance between excitatory and inhi-
bitory synaptic efficacy leading to changed neuronal excitability. Therefore, 
we believe that distortion of the balance between excitatory and inhibitory 
excitability at the synapse by KIF4A and KIF5C is a major mechanism in pa-
thophysiology of the phenotype observed in our cases.

 M.H. Willemsen: None. W. Ba: None. K. Poirier: None. W.M. Wissink-
Lindhout: None. L.E.L.M. Peart-Vissers: None. A.P.M. de Brouwer: None. H. 
van Bokhoven: None. J. Chelly: None. V. Kalscheuer: None. N. Nadif-Kasri: 
None. T. Kleefstra: None.

C08.5
Abnormal expression of sex biased genes in PCDH19-female limited 
epilepsy and intellectual disability (PCDH19-FLE) suggests a role for 
neurosteroid hormones.
C. Tan1, C. Shard1, K. Hynes1, E. Douglas2, L. S. Nguyen1, M. Corbett1, G. Buchanan1, E. 
Ranieri2, R. Guerrini3, C. Marini3, S. F. Berkovic4, I. E. Scheffer4, J. Gecz1,2;  
1The University of Adelaide, North Adelaide, Australia, 2SA Pathology, North Adelaide, 
Australia, 3University of Florence, Florence, Italy, 4The University of Melbourne, 
Melbourne, Australia.

PCDH19-Female-Limited-Epilepsy (PCDH19-FLE) is an unusual X-linked 
disorder that primarily affects females. PCDH19-FLE encompasses a broad 
clinical spectrum from early infantile epileptic encephalopathy resembling 
Dravet syndrome to epilepsy with or without intellectual disability and be-
havioural problems, including autism. PCDH19-FLE is highly but not fully 
penetrant. We have tackled the questions of molecular pathogenesis of 
PCDH19-FLE by examining the transcriptomes of primary skin fibroblasts 
of PCDH19-FLE females (n=12 and n=3 age and passage matched normal 
controls) and unaffected transmitting males (n=3 and n=3 age and passa-
ge matched control males). We found that the expression of genes, which 
normally show sex (male/female) biased expression in this cell type, was 
significantly altered (observed = 43/94 vs expected = 223/19223, p=1.09 x 
10-55, two-tail Fisher’s exact test). Followup studies (including additional 
skin fibroblast cell lines) validated at least ~60% of selected genes. From 
among several plausible biological candidates we focused our attention on 
the aldo-keto reductase family 1, member C1-3 (AKR1C1-3) genes, which 
play crucial role in neurosteroid hormone metabolism (which skin is endo-
wed with). Additional support for steroid and neurosteroid hormone role 
in the pathology of PCDH19-FLE came from the age of onset (mean ~10 
months) and offset (mean ~12.5 years) of epilepsy (n=100 patients), both of 
which coincide with dramatically varying sex hormone levels (onset - after 
‘minipuberty’ and offset - with the advent of puberty). This led us to postula-
te the neurosteroid hypothesis, which may explain PCDH19-FLE and opens 
realistic opportunities for targeted therapeutic interventions.

 C. Tan: None. C. Shard: None. K. Hynes: None. E. Douglas: None. L.S. 
Nguyen: None. M. Corbett: None. G. Buchanan: None. E. Ranieri: None. R. 
Guerrini: None. C. Marini: None. S.F. Berkovic: None. I.E. Scheffer: None. J. 
Gecz: None.

C08.6
Identification of Single-minded 2 (Sim2) binding sites by ChIP-
Seq; understanding of the regulatory network of chromosome 21 
transcription factors
A. Letourneau1, G. Cobellis2, E. Falconnet1, A. Vannier1, F. Santoni1, M. Guipponi1, C. 
Borel1, S. E. Antonarakis1,3;  
1Department of Genetic Medicine and Development, University of Geneva Medical School, 
Geneva, Switzerland, 2Department of Biophysics, Biochemistry and General Pathology, 
Seconda Università di Napoli, Napoli, Italy, 3iGE3 Institute of Genetics and Genomics of 
Geneva, Geneva, Switzerland.

Down syndrome (DS) results from trisomy of chromosome 21 (HSA21). 
Some DS phenotypes may be directly or indirectly related to the increased 
expression of specific HSA21 genes, in particular transcription factors. The 
HSA21 Single-minded 2 (SIM2) transcription factor has key neurological 
functions and appears therefore as a good candidate for some DS features, 
in particular mental retardation. In order to identify the DNA binding sites 
and downstream targets of SIM2, we performed three independent chroma-
tin immunoprecipitations and high-throughput sequencing (ChIP-Seq) on a 
mouse embryonic stem cell (mESC) line that stably overexpresses a Flag-
tagged mouse Sim2 under the control of a Tet-off system. ChIP and input 
DNAs were sequenced on the Illumina HiSeq 2000. Reads uniquely mapped 
with BWA were submitted to HOMER for the identification of Sim2 targets 
and the discovery of binding site motifs. We obtained a list of 2373 putative 

binding sites for Sim2. Importantly, as opposed to other regions, the promo-
ters were significantly over-represented in the list of Sim2 binding sites (p-
value 9.3E-12). A gene ontology analysis on the nearby genes revealed en-
richment for biological processes potentially related to Sim2 functions such 
as transmission of nerve impulse or ectoderm development. The RNA-Seq 
transcriptome of the Sim2 expressing and non-expressing mESC is currently 
under investigation in order to correlate the Sim2 binding sites with putati-
ve target genes. All together, those results suggest the role of a Sim2-related 
gene network in DS neuronal features and emphasize the importance of the 
functional characterization of HSA21 transcription factors.

 A. Letourneau: None. G. Cobellis: None. E. Falconnet: None. A. Vannier: 
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C09.1
Exome sequencing of 2,000 Danish individuals and the role of rare 
coding variants in type 2 diabetes

T. Sparso1, K. Lohmueller2, Q. Li3, E. Andersson1, T. Korneliussen4, A. Albrechtsen4, K. 
Banasik1, N. Grarup1, I. Hallgrimsdottir5, K. ´Kiil1, T. Kilpeläinen1, N. Krarup1, T. Pers6, G. 
Sanchez5, T. Jørgensen7,8,9, A. Sandbæk10, T. Lauritzen10, K. Kristiansen11, S. Brunak6, Y. Li3, 
T. Hansen1,12, J. Wang1,3,11, R. Nielsen2,4,13, O. Pedersen1,14,15;  
1The Novo Nordisk Foundation center for Basic Metabolic Research, University of 
Copenhagen, Copenhagen, Denmark, 2Department of Integrative Biology, University 
of California, Berkeley, CA, United States, 3BGI-Shenzhen, Yantian District, Shenzhen, 
China, 4Center for Bioinformatics, Faculty of Science, University of Copenhagen, 
Copenhagen, Denmark, 5Center for Theoretical Evolutionary Genomics, University 
of California, Berkeley, CA, United States, 6Center for Biological Sequence Analysis, 
Dept. of Systems Biology, Technical University of Denmark, Lyngby, Denmark, 7Faculty 
of Health and Medical Sciences, University of Copenhagen, Copenhagen, Denmark, 
8Faculty of Medicine, University of Aalborg, Aalborg, Denmark, 9Research Center for 
Prevention and Health, Glostrup University Hospital, Glostrup, Denmark, 10Department 
of General Practice, Aarhus University, Aarhus, Denmark, 11Department of Biology, 
Faculty of Science, University of Copenhagen, Copenhagen, Denmark, 12Faculty of Health 
Sciences, University of Southern Denmark, Odense, Denmark, 13Department of Statistics, 
University of California, Berkeley, CA, United States, 14Institute of Biomedical Sciences, 
Faculty of Health and Medical Sciences, University of Copenhagen, Copenhagen, 
Denmark, 15Faculty of Health Sciences, Aarhus University, Aarhus, Denmark.

It has been hypothesized that low-frequency genetic variants in coding re-
gions of genes, in aggregate, explain a substantial fraction of the heritability 
of common diseases. We sequenced the exomes of 1,000 Danish cases with 
type 2 diabetes, BMI > 27.5 kg/m2, and hypertension and 1,000 controls to 
an average depth of 56x. Simulations suggest our study has substantial sta-
tistical power to detect at least one causal gene if the heritability of these 
common diseases is explained by rare variants in the coding regions of a 
limited number of genes. We applied a series of gene-based tests to detect 
such susceptibility genes. However, no gene showed a significant associati-
on to disease risk after correcting for the number of genes analyzed. Thus, 
we can reject a model for the genetic architecture of type 2 diabetes, obesity 
and hypertension, where much of the missing heritability is explained by 
rare non-synonymous variants clustered in a small number of genes.

 T. Sparso: None. K. Lohmueller: None. Q. Li: None. E. Andersson: None. T. 
Korneliussen: None. A. Albrechtsen: None. K. Banasik: None. N. Grarup: 
None. I. Hallgrimsdottir: None. K. ´Kiil: None. T. Kilpeläinen: None. N. Krarup: 
None. T. Pers: None. G. Sanchez: None. T. Jørgensen: None. A. Sandbæk: 
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C09.2
Haplotype sharing reveals fine-scale demographic history
P. Palamara1, T. Lencz2, A. Darvasi3, I. Pe‘er1, The Genome of the Netherlands 
Consortium;  
1Columbia University, New York City, NY, United States, 2The Zucker Hillside Hospital 
Division of the North Shore-Long Island Jewish Health System, New York City, NY, United 
States, 3Hebrew University of Jerusalem, Jerusalem, Israel.

Identical-by-descent (IBD) chromosomal segments shared by pairs of indi-
viduals can now be reliably detected in large genomic datasets of purported-
ly unrelated samples, and summary statistics of IBD sharing were recently 
shown to convey information about population-level features such as de-
mography, natural selection and heritability of common traits. We present 
analytical results for the relationship between haplotype sharing and de-
mography, and show how IBD sharing can be used to infer the demographic 
history of the recent millennia, where classical methods are typically under-
powered. We analyzed 500 Ashkenazi Jewish samples, finding evidence for 
two periods of expansion, separated by a strong bottleneck. In the recon-
structed model, an effective population of tens of thousands of individuals is 
first drastically reduced to ~300 founders in the 12th century A.D, then ra-
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pidly expands (exponential rate ≈ .28) to a modern population of millions of 
individuals. Analyzing IBD sharing in 56 Kenyan Masai, high levels of cryptic 
relatedness are pervasive. While this may suggest a strong recent bottleneck 
(exponential rate ≈ -.14), we show that a model of multiple small-sized de-
mes interacting through high migration rates, consistent with the social 
structure of this population, results in a compatible pattern of haplotype 
sharing. We finally analyzed 498 individuals from several Dutch provinces 
(the Genome of Netherlands dataset) finding evidence for population grow-
th and substantial migration across these groups in the recent millennia.

 P. Palamara: None. T. Lencz: None. A. Darvasi: None. I. Pe‘er: None.

C09.3
Signatures of selection in the Genome of the Netherlands Project
C. C. Elbers*, S. L. Pulit*, L. C. Francioli, A. Menelaou, P. I. W. de Bakker, Genome of the 
Netherlands Consortium, * these authors contributed equally;  
Department of Medical Genetics, University Medical Center Utrecht, Utrecht, 
Netherlands.

The Genome of the Netherlands Project (GoNL) sequenced 250 pedigrees 
of Dutch ancestry at 12x coverage in collaboration with BGI (Shenzhen, Chi-
na).
Using all unrelated samples (N=498), we sought to identify regions in the 
Dutch genome that show unusual allele frequency spectra, which could in-
dicate evidence of selection. Therefore, we calculated Tajima’s D values in 
100-kb windows across the genome, stratifying variants by function.
Our results show that the mean Tajima‘s D value is lower for exonic regions, 
compared to non-exonic regions (p=3.6x10-19). This observation reflects 
allele frequency distributions that are shifted toward rare variants in the-
se exonic regions, a pattern that can be explained by purifying selection. 
Furthermore, we studied the regions showing the 5% lowest and highest 
Tajima’s D values by looking for significant overrepresentation of sequence 
features, pathways and diseases genes. 1603 genes map to the 5% of regions 
with the lowest Tajima’s D. This group of genes is enriched for genes with 
alternative splicing products (p=4.1x10-13) and height genes (p=5.6x10-6). 
853 genes map to the 5% regions with the highest Tajima’s D and here we 
found an overrepresentation of genes involved in olfactory transduction 
(p=3.3x10-25) and various immune traits (P<0.001). Unsurprisingly, the 
MHC region mainly drove results in immune traits.
Overall, we conclude that our analysis demonstrates evidence for purifying 
selection in exonic regions of the Dutch genome. Furthermore, our results 
suggest signatures of selection for regions containing height, smell and im-
munity genes. We are currently pursuing alternative methods for detecting 
genomic regions under evolutionary selection.

 C.C. Elbers*: None. S.L. Pulit*: None. L.C. Francioli: None. A. Menelaou: 
None. P.I.W. de Bakker: None.

C09.4
The impact of genetic variation on lipid traits from whole exome 
sequences of 10,000 individuals: the T2D-GENES Consortium
I. Prokopenko1,2, H. M. Highland3, X. Sim4, A. Mahajan2, A. Manning5,6,7, M. Rivas2, G. 
Atzmon8, S. Choi9, B. K. Cornes6,7, A. Locke4, J. C. Florez6,10,5, P. Fontanillas5, N. Palmer11, E. 
R. Gamazon12, I. Huh9, H. K. Im12, J. Kim9, Y. J. Kim13, C. M. Lindgren2, T. M. Teslovich4, T. M. 
Frayling14, J. Dupuis15,10, J. B. Meigs6, A. P. Morris2;  
1Imperial College London, London, United Kingdom, 2WTCHG, University of Oxford, 
Oxford, United Kingdom, 3University of Texas Health Science Center, Houston, TX, United 
States, 4University of Michigan, Ann Arbor, MI, United States, 5Broad Institute of MIT 
and Harvard, Cambridge, MA, United States, 6Massachusetts General Hospital, Boston, 
MA, United States, 7Harvard Medical School, Boston, MA, United States, 8Albert Einstein 
College of Medicine, New York, NY, United States, 9Seoul National University, Seoul, 
Korea, Republic of, 10University School of Public Health, Boston, MA, United States, 
11Wake Forest School of Medicine, Winston Salem, NC, United States, 12The University 
of Chicago, Chicago, IL, United States, 13Center for Genome Science National Institute 
of Health, Seoul, Korea, Republic of, 14University of Exeter, Exeter, United Kingdom, 
15National Heart, Lung, and Blood Institute‘s Framingham Heart Study, Framingham, 
MA, United States.

The T2D-GENES consortium aims to identify cosmopolitan and population-
specific variants associated with type 2 diabetes (T2D) and related traits. 
To do this, we undertook whole-exome sequencing of >10,000 individuals 
from five ethnic backgrounds, including African-Americans, Mexican-Ame-
ricans, Europeans (Finnish and Ashkenazim), South Asians (Indian Asians 
from London and Singapore), and East Asians (Chinese in Singapore and 
Koreans), half of whom were diagnosed with T2D. We present here initial 
results from 5,334 individuals (African-American, East and South Asian) for 
lipids. We tested the hypothesis that low frequency (LF, MAF<5%) variants 
contribute to variation in lipid levels. We identified 1.8 million exome va-

riants, 91% rare (MAF<0.5%), 5% LF, and 4% common. In covariate-adju-
sted, single-variant fixed-effects meta-analyses, we have detected genome-
wide significant associations (p<5x10-8) within known GWAS signals: CETP 
(p=1.03x10-10) and LIPC (p=1.9x10-8) for HDL, TOMM40 (p=6.6x10-14) and 
PVRL2 (p=1.7x10-8) for LDL, and APOA5 (p=7.8x10-19) for triglycerides. The-
re were suggestive associations at APOA5 (p=9.9x10-8) and LPL (p=4.9x10-7) 
for HDL, and ADAMTSL3 (p=1.6x10-6) for LDL. LF variant analysis employing 
aggregate tests with SKAT across all individuals identified associations with 
the several previously-implicated genes including CETP (p=1.4x10-7) and 
APOA5 (p=2.7 x10-6) for HDL, and PCSK9 (p=3.6x10-6) for LDL. Novel signals 
were seen at ACPP (p= 3.1x10-6) for HDL, ZNF626 (p=1.47x10-4) for choleste-
rol, MYBPC1 (p=3.7x10-5) for LDL, and c2orf19 (p=5.9x10-5) and TMEM171 
(p=6.5x10-5) for triglycerides. Whole exome sequencing of a multiethnic 
sample allows evaluation of effects across the full allele frequency spectrum 
in coding regions and identification of novel variants contribution to lipid 
trait variability.

 I. Prokopenko: None. H.M. Highland: None. X. Sim: None. A. Mahajan: 
None. A. Manning: None. M. Rivas: None. G. Atzmon: None. S. Choi: 
None. B.K. Cornes: None. A. Locke: None. J.C. Florez: None. P. Fontanillas: 
None. N. Palmer: None. E.R. Gamazon: None. I. Huh: None. H.K. Im: None. J. 
Kim: None. Y.J. Kim: None. C.M. Lindgren: None. T.M. Teslovich: None. T.M. 
Frayling: None. J. Dupuis: None. J.B. Meigs: None. A.P. Morris: None.

C09.5
Exome sequence analysis of type 2 diabetes in over 10,000 samples 
from five ancestry groups: the T2D-GENES Consortium.
M. A. Rivas1, T. M. Teslovich2, A. Morris1, P. Fontanillas3, A. Mahajan1, X. Sim4, J. Flannick3, 
N. P. Burtt3;  
1University of Oxford, Oxford, United Kingdom, 2Department of Biostatistics and Center 
for Statistical Genetics, University of Michigan, Ann Arbor, MI, United States, 3Broad 
Institute, Cambridge, MA, United States, 4Department of Biostatistics and Center for 
Statistical Genetics, University of Michigan,, Ann Arbor, MI, United States.

We have undertaken whole-exome sequencing of >10,000 type 2 diabetes 
(T2D) cases and controls from five major ancestry groups: African American 
(AA), East Asian (EA), European (EU), Hispanic American, and South Asi-
an (SA). The unique study design will yield a catalogue of coding variation 
across diverse populations, enabling us to: 1) identify novel T2D associati-
on signals; 2) assess evidence for heterogeneity in genetic effects between 
ancestries; and 3) localize causal variants for T2D.
Sequencing of the first 5,334 individuals (50% cases) of AA (N=1069), EA 
(N=2163), EU (N=962), and SA (N=1140) ancestry has identified ~1.8M sin-
gle nucleotide variants (SNVs). Only 81k (5%) are present in all four ance-
stry groups, 81% of which have minor allele frequency (MAF) >5%. Conver-
sely, the 28%, 31%, 4% and 21% of variants unique to AA, EA, EU and SA 
ancestries are largely rare (MAF <1%).
Using fixed-effects meta-analysis of single variant association results we 
identified rs2233580 (p.R192H) to be associated with T2D at genome-
wide significance. The association was specific to the EA samples: Korean 
(p=1.4x10-4, 8% MAF) and Singapore Chinese (p=7.4x10-6, 13% MAF). The 
variant was monomorphic in AA and EU samples. It was recently shown that 
p.R192H impairs PAX4’s ability to repress transcription of insulin and glu-
cagon. In 5,334 samples, no low-frequency or rare causal variants have been 
identified using single marker or gene-level tests.
We anticipate that analysis of all 10,000 exomes (early 2013) may identify 
additional association signals for T2D and provide functional insights into 
the pathogenesis and genetic architecture of T2D.

 M.A. Rivas: None. T.M. Teslovich: None. A. Morris: None. P. Fontanillas: 
None. A. Mahajan: None. X. Sim: None. J. Flannick: None. N.P. Burtt: None.

C09.6
Lessons learned from the NHLBI-Exome Sequencing Project (ESP)
S. M. Leal, on behalf of NHLB-ESP;  
Baylor College of Medicine, Houston, TX, United States.

The NHLBI-Exome Sequencing Project (ESP) was conceived to identify rare, 
putatively functional coding variants associated with heart, lung, and blood 
related complex traits. To this end, exome sequence data was generated 
on 4,420 European Americans and 2,312 African Americans who are par-
ticipants in several large cohort studies. Sequenced individuals included a 
deeply phenotyped random sample, quantitative trait extremes of intere-
sting phenotypes (e.g., low-density lipoprotein and blood pressure) and 
disease cases (e.g., early onset myocardial infarction or stroke). Over 80 
heart, lung, and blood phenotypes were available for analysis. Given that 
this is one of the largest medical sequencing studies ever undertaken, it 
was necessary to develop efficient methods and pipelines for variant cal-
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ling, data quality control, analysis, and interpretation of millions of single 
nucleotide variants from thousands of samples across multiple phenotypes. 
These methods allowed us to identify novel associations. For instance, we 
discovered and validated an association between variants in the DCTN4 
gene and risk of pseudomonas infection in individuals with cystic fibrosis 
(n=91, p<2.5x10-6). We also replicated several known associations across 
a number of traits [e.g., variants in the APOB gene are associated with LDL 
(p<2.5 x 10-6, n=3342) and the LEPR gene is associated with C-reactive 
protein (p<2.5x10-6, n=1791)]. The ability to detect associations was very 
dependent on the genetic architecture. NHLBI-ESP not only provides novel 
information on the genetic etiology of several heart, lung, and blood related 
traits, but also offers guidance on using exome sequencing to identify rare 
variants associated with complex traits.

 S.M. Leal: None.

C10.1
From personal genetic counseling to public health screening: The 
BRCA Opportunity
S. Lieberman1, A. Tomer1, A. Ben-Chetrit2, O. Olsha3, T. Zalut4, A. Lahad5, E. Levy-Lahad1;  
1Medical Genetics Institute, Shaare Zedek Medical Center, Jerusalem, Israel, 2IVf unit, 
Shaare Zedek Medical Center, Jerusalem, Israel, 3Surgery Department, Shaare Zedek 
Medical Center, Jerusalem, Israel, 4Emergency Unit, Shaare Zedek Medical Center, 
Jerusalem, Israel, 5Public Health Department, the Hebrew University of Jerusalem, 
Jerusalem, Israel.

BRCA1/2 carriers have increased breast/ovarian cancer risks and are iden-
tified based on personal/familial history, through Cancer Genetics clinics 
providing both pre- and post-test counseling. Among Ashkenazi Jews (AJ) 
there is a high frequency (2.5%) of three BRCA1/2 mutations, and ~40% of 
carriers have no significant family history. These exceptional characteristics 
suggest that in AJ, BRCA screening fulfills WHO screening criteria. However, 
the traditional counseling process is difficult to implement on a large scale. 
We aimed to examine the feasibility of BRCA screening in Israel, using an 
alternate counseling model.
Screening was offered to healthy AJ, age >30, in various medical settings, 
without pre-test counseling. Risk assessment was based on a self-reported 
family history questionnaire. Only carriers and high risk participants recei-
ved post-test counseling. Feelings, knowledge and attitudes toward testing 
were examined using questionnaires at 2 weeks and 6 months.
1,561/2600 (60%) individuals agreed to be screened, and 28 carriers 
(1.8%) were identified. Over 90% were satisfied with participation. Mean 
knowledge score was 70%. Post-test stress was reported by 1.5% at time 2 
weeks but resolved in all by 6 months. Only 1% opposed BRCA population 
screening. Screening led to counseling in 423 (27%) high risk participants 
who had not been previously referred. 39% of carriers had non-suggestive 
family history and would not have been identified without screening.
Lack of pre-test counseling is unorthodox, but our results suggest high le-
vels of satisfaction and coping with this process. These results will inform 
future implementation of genetic advances into the public health arena.

 S. Lieberman: None. A. Tomer: None. A. Ben-Chetrit: None. O. Olsha: 
None. T. Zalut: None. A. Lahad: None. E. Levy-Lahad: None.

C10.2
Drivers, barriers and opportunities for genetic testing services in 
emerging economies: the GenTEE (Genetic Testing in Emerging 
Economies) project
I. Nippert1, A. Christianson2, D. D. G. Horovitz3, R. Kamal Raouf4, C. D. Padilla5, V. 
Penchaszadeh6, A. Rajab7, I. C. Verma8, N. Zhong9, L. Gribaldo10, U. Kristoffersson11, J. 
Schmidtke12;  
1Universitätsklinikum Münster, Münster, Germany, 2Division of Human Genetics, 
National Health Laboratory Service & University of the Witwatersrand, Johannesburg, 
South Africa, 3Instituto Nacional de Saúde da Mulher, Criança e Adolescente - Instituto 
Fernandes Figueira/Fundação Oswaldo Cruz, Rio de Janeiro, Brazil, 4Institute of 
Postgraduate Childhood Studies, Ain-Shams University, Cairo, Egypt, 5Department of 
Pediatrics, College of Medicine and Philippine General Hospital; Institute of Human 
Genetics, National Institutes of Health, University of the Philippines Manila, Manila, 
Philippines, 6Centre of Genetics and Public Health. Department of Health Sciences, 
Universidad Nacional de La Matanza, Buenos Aires, Argentina, 7Genetic Unit, Directorate 
General of Health Affairs, Ministry of Health, Muscat, Oman, 8Centre of Medical Genetics, 
Sir Ganga Ram Hospital, Rajender Nagar, New Delhi, India, 9Peking University Center 
of Medical Genetics, Beijing, China, 10Institute for Health and Consumer Protection, 
European Commission Joint Research Centre, Ispra, Italy, 11Department of Clinical 
Genetics, University Hospital Lund, Lund, Sweden, 12Institute of Human Genetics, 
Hannover Medical School, Hannover, Germany.

Background: Due to the epidemiological transition, the emerging economies 
of China, East Asia, India, Latin America, the Middle East and South Africa 

are facing an increasing proportion of morbidity and mortality due to con-
genital and genetic conditions, a rising need for genetic services to impro-
ve patient outcomes and overall population health and the challenge how: 
(i) to ensure the successful translation of genetic/genomics laboratory and 
academic research into quality assured pathways, (ii) to develop a service 
delivery infrastructure that leads to equitable and affordable access to high 
quality genetic/genomic testing services.
Objectives: To document and compare current practices and the state of 
genetic service provision in: Argentina, Brazil, China, Egypt, India, Oman, 
Philippines and South Africa and to identify current knowledge gaps and 
unmet service needs.
Methods: A standardized survey that is the first of its kind worldwide that 
allows comparison of services across a number of key dimensions by using 
a core set of indicators selected by the GenTEE consortium for their rele-
vance.
Results: Underfunded fragmented public services, increasing out-of-pocket 
expenses for genetic testing services, concentration of services in main cities 
and skill gaps result in inequitable services or delayed access. The develop-
ment of services in the private sector is opportunistic and mostly technology 
and market driven. There is a marked lack of standard operating procedures 
and agreed quality assessment processes for new technologies.
Discussion: International collaborative networks can provide support for 
capacity building and help to strengthen the provision of quality genetic/
genomic services in emerging economies.

 I. Nippert: None. A. Christianson: None. D.D.G. Horovitz: None. R. Kamal 
Raouf: None. C.D. Padilla: None. V. Penchaszadeh: None. A. Rajab: None. I.C. 
Verma: None. N. Zhong: None. L. Gribaldo: None. U. Kristoffersson: None. J. 
Schmidtke: None.

C10.3
Incidental findings in research: National Health Service Research 
Ethics Committee member perspectives.
L. M. Jackson, L. Goldsmith, A. O‘Connor, H. Skirton;  
Plymouth University, Plymouth, United Kingdom.

Genetic healthcare is in the midst of a transition towards genome-wide tech-
nologies, driven by the increasing availability of affordable sequencing. The 
possibility of discovering genetic and genomic incidental findings, outside 
the scope of the initial objective but with potential health implications, is 
significant when utilising such an approach.
Issues concerning the obligations to search for and report these findings are 
extensively discussed in opinion articles, commentaries and ethical discus-
sions. However there is a paucity of primary research data available for ana-
lysis as evidenced by a recent systematic review of empirical research that 
included only four relevant studies.
Following on from our work with members of the public and genetic coun-
sellors, in this phase of the study we sought the opinions of United Kingdom 
National Health Service Research Ethics Committee members (n=30) who 
are responsible for approving protocols for research studies. Semi-struc-
tured telephone interviews were conducted and transcripts were analysed 
using thematic analysis to identify common themes.
Participants discussed the requirement for extensive information and ap-
propriate consent forms to facilitate informed decision making, support for 
return of clinically actionable findings and the need for the researcher to 
take responsibility for disclosure decisions, although there was no consen-
sus on any one issue. Participants were divided on whether patient autono-
my or patient wellbeing should take precedence.
This study provided a useful insight into the opinions of the ethics commit-
tee members. However it is clear that guidelines on the issue are essential to 
ensure equitable research ethics decisions across the UK.

 L.M. Jackson: None. L. Goldsmith: None. A. O‘Connor: None. H. Skirton: 
None.

C10.4
Preferences for priority setting criteria in genetic testing: a discrete 
choice experiment
F. Severin1, W. Hess2, J. Schmidtke3, A. Mühlbacher4, P. Meyer5, W. Rogowski1,6;  
1Helmholtz Zentrum München, German Research Center for Environmental Health, 
Institute of Health Economics and Health Care Management (IGM), Neuherberg, 
Germany, 2Lund University, Sweden, Department of Economics and Centre for Economic 
Demography, Lund, Sweden, 3Hannover Medical School, Institute for Human Genetics, 
Hanover, Germany, 4Hochschule Neubrandenburg, IGM - Institut Gesundheitsökonomie 
und Medizinmanagement, Neubrandenburg, Germany, 5University Medicine Rostock, 
Institute of Medical Genetics, Rostock, Germany, 6Ludwig-Maximilians-University, 
Institute and Outpatient Clinic for Occupational, Social and Environmental Medicine, 
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Clinical Center, Munich, Germany.

Given the need of many European health care systems to contain costs of 
public health care, decisions about prioritizing genetic tests may have to be 
made. Different criteria have been proposed to guide the process of priority 
setting, but little is known about the relative weights that should be assigned 
to them in decision making. This study assesses stakeholder preferences for 
weighting these criteria in order to support priority setting decision making 
throughout Europe. In a discrete choice experiment respondents made bi-
nary choices between testing options that were described by medical and 
non-medical criteria. Attributes considered included severity of the disease, 
risk for the disease, aim of the test, medical benefit of the test, and costs of 
the test. Responses from 594 participants (including 171 clinical geneticists, 
151 laboratory scientists, 83 academic researchers, and 98 patient repre-
sentatives) were analysed. The most valued attribute levels were a proven 
medical benefit of the test, high risk for having the disease, and low costs of 
the test. Some preferences differed between clinicians, patients, and other 
genetic experts. While clinicians attached greater value on attribute levels 
referring to risk for having the disease and proven medical benefit of the 
tests, patients and other stakeholders had increased preferences for testing 
highly severe conditions. Priority weights determined by scientific methods 
may help to improve the consistency of priority setting in genetics. Limita-
tions include that the weights might vary by context, and that evidence for 
operationalizing the criteria is limited for most genetic tests.

 F. Severin: None. W. Hess: None. J. Schmidtke: None. A. Mühlbacher: 
None. P. Meyer: None. W. Rogowski: None.

C10.5
Effects of multifaceted oncogenetics training for general practitioners
E. J. F. Houwink1,2, L. Henneman1, A. M. Muijtjens3, S. R. van Teeffelen1, J. Rethans4, L. van 
der Jagt5, G. Dinant2, C. van der Vleuten3, C. T. Schrander-Stumpel6, H. Meijers-Heijboer7, 
M. C. Cornel1;  
1Department of Clinical Genetics, Section Community Genetics, EMGO Institute for 
Health and Care Rese, Amsterdam, Netherlands, 2School for Public Health and Primary 
Care, Department of General Practice, Maastricht University, Maastricht, Netherlands, 
3Department of Educational Development and Research, Faculty of Health, Medicine 
and Life Sciences, Maastricht University, Maastricht, Netherlands, 4Skillslab, Faculty 
of Health, Medicine & Life Sciences, Maastricht University, Maastricht, Netherlands, 
5The Dutch College of General practitioners (NHG), Utrecht, Netherlands, 6Department 
of Clinical Genetics, Maastricht UMC GROW School for Oncology and Developmental 
Biology Governor Kremers Centre, Maastricht University, Maastricht, Netherlands, 
7Department of Clinical Genetics, VU University Medical Center and Department of 
Clinical Genetics, Amsterdam Medical Center, Amsterdam, Netherlands.

Context
Identification of patients at risk for hereditary cancers is essential to inform 
decisions about early screening, genetic testing, and pre-symptomatic risk 
reducing options. However, if non-genetic specialists (e.g. general practitio-
ners (GPs)) are to make an effective contribution in this area, competencies 
need to be upgraded.
Objective
To investigate whether multifaceted oncogenetics training for GPs sustai-
nably improves knowledge and consultation skills, and to evaluate partici-
pants’ satisfaction with the training and perceived applicability learned.
Interventions
1) Genetics e-learning Continuing Professional Development (G-eCPD) mo-
dule aimed at improving GPs’ oncogenetics knowledge
2) Four-hour interactive live training module covering oncogenetic clinical 
skills (family history, risk assessment, and efficient referral).
Evaluation Methods
Two parallel-group pre-post-retention (6-month follow-up for G-eCPD, 
3-month follow-up for live module) controlled group intervention trials 
(standardized patients, checklists and validated questionnaires) were con-
ducted. 168 GPs working in the Dutch primary care setting responded to 
an email invitation and were randomly assigned to intervention or control 
groups, evaluating the G-eCPD module (n=80, 44 GPs completed all measu-
rements) or the live module (n=88, 56 GPs completed all measurements).
Results
There was a significant follow-up improvement in oncogenetic knowledge 
(G-eCPD) and consultation skills (live module) after the intervention. Satisf-
action and self-perceived applicability was high.
Conclusions
The training proved to be a feasible and satisfactory method to achieve su-
stained
improvement of oncogenetic knowledge and consultation skills. This educa-
tional framework can inform future training activities for GPs and potential-
ly other medical professionals to enhance genetics-related consultation and 
decision making with the ultimate aim of improving medical care.

  E.J.F. Houwink: A. Employment (full or part-time); Modest; part-time work as 
a general practitioner. B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Modest; This 
article is the result of a research project of the Centre for Society and the Life 
Sciences in The Netherlands, funded by the Netherlands Genomics Initiative.. L. 
Henneman: None. A.M. Muijtjens: None. S.R. van Teeffelen: None. J. Rethans: 
None. L. van der Jagt: None. G. Dinant: None. C. van der Vleuten: None. C.T. 
Schrander-Stumpel: None. H. Meijers-Heijboer: None. M.C. Cornel: None.

C10.6
The psychological impact of cryptic chromosomal abnormalities 
diagnosis announcement.
F. Houdayer1, M. Gargiulo2,3, M. Frischmann4, A. Labalme1, E. Decullier5,6,7, M. Cordier1, S. 
Dupuis-Girod1, G. Lesca1,6,8, M. Till1, D. Sanlaville1,6,8, P. Edery1,6,8, M. Rossi1;  
1Service de Génétique, Centre de référence des Anomalies du Développement, Hospices 
Civils de Lyon, Bron, France, 2Institut de myologie, Groupe Hospitalier Pitié-Salpêtrière, 
Assistance Publique – Hôpitaux de Paris, Paris, France, 3Laboratoire de psychologie 
clinique, psychopathologie et psychanalyse (EA 4056) Université Paris Descartes, 
Sorbonne Paris Cité, Paris, France, 4Association Française contre les myopathies, Evry, 
France, 5Unité de méthodologie en recherche clinique, Pôle IMER, Hospices Civils de Lyon, 
Lyon, France, 6Université Lyon 1, Lyon, France, 7Université de Lyon, EA santé-individus-
société, Lyon, France, 8INSERM, U1028; CNRS, UMR5292; TIGER Team., Lyon, France.

The aim of this qualitative study was to describe the psychological impact of 
the diagnosis announcement of pathogenic Copy Number Variations (pCN-
Vs). We performed semi-structured interviews of 60 parents of 41 affected 
children and 5 clinical geneticists who announced the diagnoses.
Medical doctors emphasized their difficulties in announcing diagnoses made 
by Chromosomal Microarray (CMA). The diagnosis of the best characterized 
microdeletion syndromes, defined by patronymic names, is generally clini-
cally suspected and confirmed by Fluorescence In Situ Hybridization analy-
sis. The pCNVs diagnosed by CMA, often named after cytogenetic formulas, 
are overall rarer and their phenotype and prognosis are less characterized: 
this can make doctors feel less confident in the diagnosis announcement.
In the presence of a patronymic name, 83% of parents were able to define 
their child’s disease. The announcement of pCNVs named after cytogenetic 
formulas, on the contrary, did not appear to facilitate a mental representa-
tion of the disease, and the majority of parents found it difficult to provide 
a clear description of the disease. For 13% of them, the genetic diagnosis 
had “no meaning”; in some cases, the genotype-phenotype correlation was 
called into question.
The announcement of inherited pCNVs can increase the feeling of parental 
guilt. The disclosure of de novo pCNVs can induce a feeling of “breakage” in 
the mental representation of the parent-child vertical transmission.
In conclusion, our study shows that the disclosure of pCNVs has a signi-
ficant psychological impact: a multidisciplinary approach to the diagnosis 
announcement, including psychological support, should be systematically 
warranted.

 F. Houdayer: None. M. Gargiulo: None. M. Frischmann: None. A. Labalme: 
None. E. Decullier: None. M. Cordier: None. S. Dupuis-Girod: None. G. Lesca: 
None. M. Till: None. D. Sanlaville: None. P. Edery: None. M. Rossi: None.

C11.1
The 3D topographic mapping of genetic variations in treatment naïve 
advanced ovarian cancer
M. S. de Pagter1, M. Hoogstraat1, G. A. Cirkel1, J. Kreeftmeijer1, C. C. Lee2, E. 
Levandowsky2, T. Guy1, K. Duran1, R. van ‚t Slot1, G. N. Jonges1, S. van Lieshout1, M. P. J. 
Lolkema1, P. O. Witteveen1, R. P. Zweemer1, M. J. Koudijs1, I. J. Nijman1, E. E. Voest1, T. T. 
Harkins2, E. Cuppen1, W. P. Kloosterman1;  
1UMC Utrecht, Utrecht, Netherlands, 2Life Technologies, Beverly, MA, United States.

Ovarian cancer (OC) is a leading cause of death from gynaecological malig-
nancies, with approximately 225,000 new cases and 140,000 deaths repor-
ted worldwide yearly. OC has a unique intra-abdominal metastatic spread 
and is associated with high morbidity, over 70% of patients present with 
advanced disease at diagnosis. Advances in genome sequencing have expan-
ded our understanding of the complexity of carcinogenesis and have given 
insight into inter- and intra-individual heterogeneity of cancer genomes. 
Here, we present the first systematic and comprehensive study on 3D topo-
graphy of structural variations, point mutations and RNA expression within 
tumours. We obtained tissue from 8-20 primary and metastatic sites per 
patient from three treatment-naïve stage III/IV OC patients. Structural- and 
copy number variations and their effect on gene expression are detected 
with high sensitivity by a combination of next-generation sequencing tech-
niques. Bioinformatic cross-sample analysis reveals extensive heterogeneity 
on multiple levels between primary and metastatic lesions within one pati-
ent. Phylogenetic analysis further revealed two very distinct evolutionary 
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paths: a more linear evolution in one patient and a parallel evolution pattern 
in the other two. In the latter, a branching event occurring very early in tu-
mour development has led to highly diverge metastatic clones differing both 
in structural variation and point mutation content. This finding was surpri-
sing, as these genetic differences were not expected based upon the histo-
logical profiles. Our study provides a foundation of experimental methods 
able to generate evolutionary models for cancer, leading to the identification 
of genetic drivers for tumour formation and metastatic spread.

 M.S. de Pagter: None. M. Hoogstraat: None. G.A. Cirkel: None. J. 
Kreeftmeijer: None. C.C. Lee: A. Employment (full or part-time); Significant; Life 
Technologies. E. Levandowsky: A. Employment (full or part-time); Significant; 
Life Technologies. T. Guy: None. K. Duran: None. R. van ‚t Slot: None. G.N. 
Jonges: None. S. van Lieshout: None. M.P.J. Lolkema: None. P.O. Witteveen: 
None. R.P. Zweemer: None. M.J. Koudijs: None. I.J. Nijman: None. E.E. 
Voest: None. T.T. Harkins: A. Employment (full or part-time); Significant; Life 
Technologies. E. Cuppen: None. W.P. Kloosterman: None.

C11.2
The Genomic Landscape of Somatic Mutations in Subtypes of 
Germinal-Center derived B-cell Lymphomas
M. Schlesner1, J. Richter2, O. Ammerpohl2, S. H. Bernhart3, A. Borkhardt4, B. Brors1, 
B. Burkhardt5,6, A. Claviez7, M. Dreyling8, S. Eberth9, J. Eils1, R. Eils1,10, S. Haas11, M. 
Hansmann12, K. Hezaveh4, J. Hoell4, S. Hoffmann3, M. Hummel13, D. Karsch14, W. Klapper15, 
J. Korbel16, U. Kostezka17, M. Kreuz18, D. Kube9, R. Küppers19, D. Langenberger3, C. 
Lawerenz1, E. Leich20, D. Lenze13, P. Lichter1, M. Loeffler18, P. Moeller21, B. Radlwimmer1, S. 
Radomski1, M. Rohde6, P. Rosenstiel22, A. Rosenwald20, M. Rosolowski18, M. Schilhabel22, S. 
Schreiber23, P. F. Stadler24, M. Szczepanowski15, L. Trümper9, M. Weniger19, R. Siebert2;  
1German Cancer Research Center (DKFZ), Heidelberg, Germany, 2Inst. of Human 
Genetics, University Kiel, Kiel, Germany, 3Transcriptome Bioinformatics, Leipzig, 
Germany, 4Dpt. of Pediatric Oncology, Hematology a. Clinical Immunology, H.-Heine-
University, Duesseldorf, Germany, 5University Hosp. Münster - Pediatric Hematology 
a. Oncology, Muenster, Germany, 6University Hosp. Giessen - Pediatric Hematology 
a. Oncology, Giessen, Germany, 7Dpt. of Pediatrics, Univ. Med. Centre, Kiel, Germany, 
8Dpt. of Medicine III , University Hosp., Munich, Germany, 9Dpt. of Hematology a. 
Oncology, University Göttingen, Göttingen, Germany, 10Dpt. for Bioinformatics a. 
Functional Genomics, University Heidelberg, Heidelberg, Germany, 11F.-Ebert-Hospital, 
Neumuenster, Germany, 12Senckenberg Inst. of Pathology, University of Frankfurt, 
Frankfurt a. M., Germany, 13Inst. of Pathology, Charité, Berlin, Germany, 14Dpt. of Int. 
Medicine II, Univ. Med. Centre, Kiel, Germany, 15Hematopathology Sect., University 
Kiel, Kiel, Germany, 16EMBL, Heidelberg, Germany, 17CCCU, University Hosp. Ulm, Ulm, 
Germany, 18Inst. for Med. Informatics Statistics and Epidemiology, Leipzig, Germany, 
19Inst. of Cell Biology, University of Duisburg-Essen, Essen, Germany, 20Inst. of Pathology, 
University of Wuerzburg, Wuerzburg, Germany, 21Inst. of Pathology, Ulm University, Ulm, 
Germany, 22Inst. of Clin. Mol. Biology, University Kiel, Kiel, Germany, 23Dpt. of General Int. 
Medicine, University Kiel, Kiel, Germany, 24Dpt. of Computer Science a. Interdiscip. Center 
of Bioinformatics, Leipzig, Germany.

Germinal-center B-cell derived lymphomas (GCB-lymphomas) are the most 
common B-cell lymphomas. They include follicular (FL), diffuse large B-cell 
(DLBCL) and Burkitt lymphomas (BL), as well as intermediate DLBCL/BL 
(IL). In the framework of International Cancer Genome Consortium (ICGC) 
the ICGC MMML-Seq-Project funded by the German Federal Ministry of Edu-
cation and Research (01KU1002A-J) explores whole genome sequencing 
data of currently 29 GCB-lymphomas and paired normal controls. Geno-
mic sequencing is complemented by transcriptome, miRNAome and whole 
methylome sequencing. In the 23 yet finished whole genomes (>30x) we 
identified a median of 35 potentially protein-changing mutations in BL, 58 
in DLBCL/IL, and 40 in FL. Recurrently mutated genes include TP53, MYC, 
SMARCA4, CCND3, MLL2 and ID3, the latter being a novel hallmark of BL 
(Richter et al., Nat Genet 2012). On the genome-wide level, we identified a 
median of 4221 small variants in BL, 10782 in DLBCL/IL, and 6705 in FL. 
Regional clustering of single nucleotide variants (SNVs) was observed which 
particularly affected regions undergoing somatic hypermutation in B-cells. 
Investigation of SNV mutation types in the context of the neighboring bases 
provided evidence for different mutational mechanisms. Structural variants 
point to novel fusion genes which in part were supported by fusion tran-
scripts. Patterns of SNVs, structural variants and transcriptional profiles 
differed between BL and the other GCB-lymphomas. Our ongoing complete 
genomic and transcriptomic sequencing efforts within the ICGC, thus, pro-
vide insights into the different mutational mechanisms and driving genes 
active in the various subtypes of GCB-lymphomas.
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C11.3
FAS/FASL pathways is impaired in chordoma and is involved in 
notochord development and regression
L. Ferrari1, A. Pistocchi1,2, A. Calastretti1, L. Libera1, N. Boari3, G. Canti1, P. Mortini3, F. 
Cotelli2, P. Riva1;  
1Dipartimento di Biotecnologie Mediche e Medicina Traslazionale, Università degli Studi 
di Milano, Milan, Italy, 2Dipartimento di Bioscienze, Università degli Studi di Milano, 
Milan, Italy, 3Dipartimento di Neurochirurgia, Istituto Scientifico e Università Vita 
Salute, IRCCS San Raffaele Hospital, Milan, Italy.

Chordoma, a malignant bone tumor arising from notochord remnants, is 
characterized by unforeseeable prognosis and chemoresistance. Since the 
apoptotic pathway mediated by FAS-FASL was found to be involved in no-
tochord regression, we studied their expression in 31 chordomas and in 
the U-CH1 cell line. The lack of FASL expression in most of the chordomas 
and the detection of FAS anti-apoptotic, besides the pro-apoptotic isoform, 
in both tumors and U-CH1 cells, are consistent with Fas/Fasl pathway in-
activation, also supported by the prevalent detection of the Caspase 3 and 
Caspase 8 inactive forms. Moreover, we observed that apoptosis was indu-
ced in U-CH1 cells following treatments with soluble Fasl, besides the in-
creasing of active Caspase 8. To elucidate the role of FAS/FASL pathway in 
chordoma development, we started in vivo studies on zebrafish. fas and fasl 
homologue genes were found to be maternally expressed during develop-
ment and fas in all zygotic stages, while fasl from 48 hours post fertilization. 
We then detected fasl expression in notochord, muscles and central nervous 
system at 5 days post fertilization by immunohistochemistry. Following fas 
and fasl knock down by morpholino oligos, we observed notochord anoma-
lies such as packed notochordal cells, curved bodies and bent tail. Moreover, 
the notochord morphology was characterized by bigger notochordal cells 
compared to the control and the perinotochordal sheath showed an anoma-
lous wavy strand. The obtained results strongly suggest the implication of 
FAS/FASL in chordoma tumorigenesis, providing new insights on notochord 
development/regression and helping to address the identification of chor-
doma pharmacological targets.
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C11.4
SDHB mutations link pheochromocytoma/paraganglioma mailgnancy 
to epithelial to mesenchymal transition, both in human tumors and in 
SDHB-/- chromaffin cells
C. Loriot1,2, M. Domingues3,2, A. Berger4,5, N. Burnichon1,2,6, C. Martinelli1,2, L. Vescovo7, E. 
Letouzé7, J. Sael4,5, L. Larue3,2, A. Gimenez-Roqueplo1,2,6, J. Favier1,2;  
1Inserm U970, Paris Cardiovascular research center, Paris, France, 2Université Paris 
Descartes, Sorbonne Paris Cité, Faculté de médecine, Paris, France, 3CNRS UMR3347, 
INSERM U1021, Institut Curie, Orsay, France, 4Inserm S968, Institut de la vision, Paris, 
France, 5Université Pierre et Marie Curie, Paris, France, 6AP-HP, Hôpital Européen 
Georges Pompidou, Service de Génétique, Paris, France, 7Programme Carte d‘identité des 
tumeurs, Ligue nationale contre le cancer, Paris, France.

Pheochromocytomas (PCC) and paragangliomas (PGL) are neuroendocri-
ne tumors derived from chromaffin cells, genetically determined in 35% of 
cases. It is well established that SDHB gene mutations are associated with 
increased invasiveness and poor prognosis. The link between mutations 
in this subunit of a mitochondrial enzyme (succinate dehydrogenase) and 
PCC/PGL malignancy is still missing. The aim of our study was to address 
the role of epithelial to mesenchymal transition (EMT) in SDHB-mediated 
oncogenesis.
The unsupervised classification of transcriptome data of 188 PCC/PGL, 
based on 94 EMT-associated genes revealed that SDHB-malignant samples 
displayed the same pattern of gene expression, reflecting EMT activation: 
up regulation of LOXL2, TWIST1, TCF3, MMP1 and MMP2; down regulation 
of CDH2 (N-cadherin) and KRT19. At protein level, we demonstrated that all 
SDHB-malignant samples presented a nuclear translocation of SNAIL (a key 
EMT inducer transcription factor).
Using a Cre-Lox strategy, we generated an immortalized mouse chromaffin 
cell (imCC) line harboring an Sdhb gene knock-out that recapitulates most 
hallmarks of SDH-related PCC/PGL. Immunofluorescence and/or RTqPCR 
found the same type of variations in Sdhb-/- cells than in SDHB-mutated 
tumors. We studied cell migration by single cell tracking, wound scratch and 
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invasion assays, which revealed that Sdhb-/- cells had higher individual cell 
speed, global migration and invasiveness abilities. The functional validation 
of two EMT associated genes (KRT19 and SNAIL) with these processes is 
currently being investigated. We will further investigate the tumoral poten-
tial of Sdhb-/- cellular models using a renal capsule xenograft strategy, in 
order to develop preclinical studies testing innovative therapies.
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C11.5
MicroRNAs as possible initiators and drivers for microsatellite 
unstable colorectal tumours
N. El-Murr1,2, M. Svrcek1,2,3, K. Wanherdrick1,2, T. Lesuffleur1,2, A. Duval1,2;  
1INSERM, UMR S 938 - Centre de Recherche Saint-Antoine, Equipe « Instabilité des 
Microsatellites et Cancers » - Equipe Labellisée Ligue Contre le Cancer, Paris, France, 
2UPMC – Université Pierre et Marie Curie – Paris 6, Paris, France, 3Service d’Anatomie 
et Cytologie Pathologiques, AP-HP, Hôpitaux Universitaires Est Parisien, Hôpital Saint-
Antoine, Paris, France.

Mismatch repair (MMR)-deficient human tumours develop through a par-
ticular molecular pathway characterized by the genetic instability of nu-
merous microsatellite-type DNA repeats dispersed throughout the genome. 
To date, their pathogenesis is mainly attributed to truncating mutations 
occurring at coding repeats in cancer-related genes. Meanwhile, altered ex-
pression of microRNAs is being increasingly considered as a key event in 
carcinogenesis. This work sums up the studies we recently performed to 
investigate the possibility that 1. Deregulation of some microRNA targeting 
MMR proteins might constitute a pre-neoplastic event that promotes the 
emergence of MMR-deficient tumours and 2. Somatic mutations in MSI-
targeted microRNA genes might help the MSI-driven tumourigenic process. 
MSI tumour initiation: miR-155 and miR-21 are two inflammation-related 
microRNAs that target core MMR proteins. Their overexpression was obser-
ved in the non-neoplastic mucosa (field-defect) of patients suffering from 
inflammatory bowel disease (IBD). Interestingly, the emergence of MSI in 
these rare clinical entities doesn’t seem to be dependent on germline inac-
tivation or promoter methylation of MMR proteins but is likely to be a mi-
croRNA-driven process (Svrcek et al., 2013). MSI tumour progression: Our 
results provide evidence that DNA repeats contained in precursor or matu-
re sequence of microRNAs are relatively rare and generally preserved from 
mutations, but can sometimes be highly mutated in MMR-deficient cancer 
cells (e.g. miR-1303, miR-567, miR-1273c) (El-Murr et al., 2012). Based on 
both reports, we propose a model in which microRNA field-defects and MSI-
targeted microRNA genes may act first, as initiators and second as drivers 
for MSI-driven transformation of the colonic mucosa.
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C11.6
Western diet and Mlh1 mutation predispose colonic mucosa to early 
inactivation of the Wnt signaling antagonist Dickkopf-1
M. Pussila1, L. Sarantaus1, D. Dermadi Bebek1, S. Valo1, N. Reyhani2, S. Ollila1, E. 
Päivärinta1, P. Peltomäki1, M. Mutanen1, M. Nyström1;  
1University of Helsinki, Helsinki, Finland, 2Aalto University, Helsinki, Finland.

Colorectal cancer (CRC) is the second most common cause of cancer-related 
deaths in the Western world and interactions between genetic and environ-
mental factors, including diet, are suggested to play a critical role in its etio-
logy. We conducted a long-term feeding experiment in the mouse to address 
epigenetic changes arising in normal colonic mucosa and their functional 
consequences as putative cancer-predisposing events available for early 
detection. The expression of 94 growth-regulatory genes previously linked 
to human colorectal cancer and aberrant hypermethylation was studied at 
two time points (5 weeks and 12 months of age) in the heterozygote Mlh1+/- 
mice analogous to human Lynch syndrome (LS), and wild type Mlh1+/+ lit-
termates, fed by either Western-style (WD) or AIN-93G control diet. In mice 
carrying Mlh1 mutation and/or fed with WD, histologically normal proximal 
colonic mucosa, the predominant site of cancer formation in LS, exhibited 
a significant expression decrease in tumor suppressor genes, Dkk1, Slc5a8, 
Hoxd1, and Socs1. the reduced expression was associated with age-related 
promoter hypermethylation in these genes. As evidence of early epigenetic 
inactivation of Dkk1 in particular, most mice showing high methylation no 
longer expressed Dkk1 mRNA, while Mlh1 showing only modest methylation 
was still expressed in both Mlh1+/- and Mlh1+/+ mice. Furthermore, changes 
in Dkk1 seem to predispose to neoplasia/hyperplasia in the proximal colon. 

This together with the methylation and expression data indicates that the 
inactivation of Dkk1, a secreted antagonist of the Wnt/β-catenin signaling 
pathway, is a remarkably prominent and early marker for colon oncogene-
sis.
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C12.1
Congenital poikiloderma, fatty infiltration of muscles and pulmonary 
fibrosis: a new syndrome caused by a new gene
S. Mercier1,2,3, S. Küry4, N. Khumalo5, D. Houniet6,7, E. Salort-Campana8, N. Bodak9, V. 
Cormier-Daire10, G. Shaboodien11, J. Mussini12,2, A. David1, S. Barbarot13, B. Keavney6,7, B. 
Mayosi11, S. Bézieau4;  
1Department of Medical Genetics, Clinical genetic unit, CHU, Nantes, France, 2Reference 
Center for Neuromuscular diseases Nantes-Angers, CHU, Nantes, France, 3INSERM 
UMR1089, Atlantic Gene Therapy Institute, University of Nantes, Nantes, France, 
4Department of Medical Genetics, Molecular genetic unit, CHU, Nantes, France, 5Division 
of Dermatology, Department of Medicine, Groote Schuur Hospital and University 
of Cape Town, Cape Town, South Africa, 6Faculty of Medical Sciences, Newcastle 
University, Newcastle upon Tyne, United Kingdom, 7Institute of Genetic Medicine, 
Newcastle University, Newcastle upon Tyne, United Kingdom, 8Department of Neurology, 
Reference Center for Neuromuscular diseases, Hôpital de la Timone, Marseille, France, 
9Department of Dermatology, Hôpital Necker Enfants Malades, APHP, Paris, France, 
10Department of Genetics, Paris Descartes-Sorbonne Paris Cité, Fondation Imagine, 
Hopital Necker-Enfants malades, AP-HP, U781, Paris, France, 11Division of Cardiology, 
Department of Medicine, Groote Schuur Hospital and University of Cape Town, Cape 
Town, South Africa, 12Laboratory of Pathologic anatomy A, CHU, Nantes, France, 
13Department of Dermatology, CHU, Nantes, France.

Congenital poikiloderma associated with tendon contracture and pulmona-
ry fibrosis was described in a South-African family with autosomal dominant 
inheritance by Khumalo et al. in 2006. Here, we report four sporadic cases 
affected with this syndrome in two males and two females (ages 6-30). Key 
features consist of: (i) congenital poikiloderma, hypotrichosis, hypohidro-
sis; (ii) progressive muscular weakness with feet varus deformation and (iii) 
pulmonary fibrosis. Muscle MRI shows diffuse fatty infiltration confirmed 
by muscle biopsy. Microscopy of the skin reveals elastic tissue degeneration 
with alterations of the elastic network.
Whole exome sequencing performed in the South African family and in the 
trio of one sporadic case led to the identification of a very strong candidate 
gene, unreported to date. The involvement of this gene has been confirmed 
by the detection of variations in the other cases. Taken together, three unre-
lated patients share exactly the same missense mutation; one other patient 
and the South-African family members carry two very close mutations. We 
suggest that these three mutations are involved in the same putative func-
tional domain of the protein.
In conclusion, we report a phenotypically recognisable syndrome linked to 
a new gene. Functional studies are ongoing to better understand the patho-
physiology of this entity.
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C12.2
TBX4 mutations (small patella syndrome) are associated with 
childhood-onset pulmonary arterial hypertension
W. S. Kerstjens-Frederikse1, E. M. H. F. Bongers2, M. T. R. Roofthooft3, E. M. Leter4, J. 
M. Douwes5, A. Van Dijk6, A. Vonk-Noordegraaf7, K. K. Dijk-Bos1, L. H. Hoefsloot2, E. S. 
Hoendermis8, J. J. P. Gille4, B. Sikkema-Raddatz1, R. M. W. Hofstra1,9, R. M. F. Berger10;  
1University of Groningen, University Medical Center Groningen, Department of 
Genetics, Groningen, Netherlands, 2Radboud University Medical Centre, Department of 
Human Genetics, Nijmegen, Netherlands, 3University of Groningen, University Medical 
Center Groningen, Center for Congenital Heart Diaseases, Beatrix Children‘s Hospital, 
Groningen, Netherlands, 4VU Medical Center, Department of Genetics, Amsterdam, 
Netherlands, 5University of Groningen, University Medical Center Groningen, Center 
for Congenital Heart Diseases, Beatrix Children‘s Hospital, Groningen, Netherlands, 
6Radboud University Medical Centre,Department of Cardiology, Nijmegen, Netherlands, 
7VU Medical Center, Department of Respiratory Medicine, Amsterdam, Netherlands, 
8University of Groningen, University Medical Center Groningen, Department of 
Cardiology, Groningen, Netherlands, 9Erasmus University, Erasmus Medical Center, 
Department of Clinical Genetics, Rotterdam, Netherlands, 10University of Groningen, 
University Medical Center Groningen, National Referral Center for Pediatric Pulmonary 
Hypertension, Center for Congenital Heart Diseases, Beatrix Children‘s Hospital, 
Groningen, Netherlands.

Background 
Childhood-onset pulmonary arterial hypertension (PAH) is rare and differs 
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from adult-onset disease in clinical presentation, with often unexplained 
developmental retardation and dysmorphic features (DR/DF). Mutations in 
the major PAH gene, BMPR2, was reported to cause PAH in only 10-16% of 
childhood-onset patients. We aimed to identify other genes associated with 
childhood-onset PAH.
Methods
We studied 20 children with PAH. Six patients with unexplained accompa-
nying DR/DF were selected for array-comparative genomic hybridization 
analysis, with the aim of finding deletion regions containing candidate ge-
nes for PAH. Three patients had overlapping deletions of 17q23.2. TBX2 and 
TBX4 were selected from this area as candidate genes and sequenced in all 
20 children. After identifying TBX4 mutations in these children, we subse-
quently sequenced TBX4 in a cohort of 49 adults with PAH. Because TBX4 
mutations are known to cause small patella syndrome (SPS), a lower limb 
malformation syndrome, all patients with newly detected TBX4 mutations 
were screened for features of SPS. We also screened a third cohort of 23 
patients with SPS for PAH.
Results
TBX4 mutations (n=3) or TBX4-containing deletions (n=3) were detected 
in 6 out of 20 children with PAH (30%). All living patients and two parents 
with TBX4 mutations appeared to have previously unrecognized SPS. In the 
adult PAH-cohort, one TBX4 mutation (2%) was detected. Screening in the 
cohort of (predominantly adult) SPS patients revealed no PAH.
Conclusions
These data indicate that TBX4 mutations are associated with childhood-
onset PAH, although the expressivity of PAH in adult TBX4 mutation carriers 
is low.
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C12.3
Mutations in SNRPE, which encodes a core protein of the spliceosome, 
cause autosomal-dominant hypotrichosis simplex
S. M. Pasternack1, M. Refke1, E. Paknia2, H. Hennies3, T. Franz4, N. Schäfer1, A. Fryer5, M. 
van Steensel6, E. Sweeney5, M. Just7, C. Grimm2, R. Kruse8, C. Ferrándiz7, M. M. Nöthen1, U. 
Fischer2, R. C. Betz1;  
1Institute of Human Genetics, University of Bonn, Bonn, Germany, 2Department 
of Biochemistry, Theodor Boveri-Institute, University of Würzburg, Würzburg, 
Germany, 3Center for Dermatogenetics, Division of Human Genetics and Department 
of Dermatology, Innsbruck Medical University, Innsbruck, Austria, 4Department of 
Anatomy, University of Bonn, Bonn, Germany, 5Cheshire and Merseyside Genetics 
Service, Alder Hey Hospital, Liverpool, United Kingdom, 68 Department of Dermatology, 
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Hospital Universitari Germans Trias i Pujol, Universitat Autónoma de Barcelona, 
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Hypotrichosis simplex (HS) comprises a group of hereditary isolated alope-
cias that are characterized by a diffuse and progressive loss of hair starting 
in childhood and shows a wide phenotypic variability. We mapped an auto-
somal-dominant form of HS to chromosome 1q31.3-1q41 in a Spanish fa-
mily. By direct sequencing, we identified the heterozygous mutation c.1A>G 
(p.Met1?) in SNRPE that results in loss of the start codon of the transcript. 
We identified the same mutation in a simplex HS case from the UK and an 
additional mutation (c.133G>A [p.Gly45Ser]) in a simplex HS case origina-
ting from Tunisia. SNRPE encodes a core protein of U snRNPs, the key factors 
of the pre-mRNA processing spliceosome. The missense mutation c.133G>A 
leads to a glycine to serine substitution and is predicted to disrupt the struc-
ture of SNRPE. Western blot analyses of HEK293T cells expressing SNRPE 
c.1A>G revealed an N-terminally truncated protein, and therefore the muta-
tion might result in use of an alternative in-frame downstream start codon. 
Subcellular localization of mutant SNRPE by immunofluorescence analyses 
as well as incorporation of mutant SNRPE proteins into U snRNPs was found 
to be normal, suggesting that the function of U snRNPs in splicing, rather 
than their biogenesis, is affected. In this report we link a core component of 
the spliceosome to hair loss, thus adding another specific factor in the com-
plexity of hair growth. Furthermore, our findings extend the range of human 
phenotypes that are linked to the splicing machinery.
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C12.4
Gain-of-function mutations in the mechanically activated ion channel 
PIEZO2 cause distal arthrogryposis type 5
G. Houge1, B. Coste2, R. L. Maas3, A. Hoischen4, S. R. Sunyaev3, A. Patapoutian2;  
1Haukeland University Hospital, Bergen, Norway, 2Molecular and Cellular Neuroscience 
Department, Dorris Neuroscience Center, The Scripps Research Institute, La Jolla, CA, 
United States, 3Division of Genetics, Department of Medicine, Brigham and Women’s 
Hospital and Harvard Medical School, Boston, MA, United States, 4Department of Human 
Genetics, Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands.

Mechanotransduction, the pathway by which mechanical forces are trans-
lated to biological signals, plays important but poorly characterized roles in 
physiology. PIEZOs are recently identified widely-expressed mechanically-
activated ion channels that are hypothesized to play a role in mechanotrans-
duction in mammals.
Here, we describe two distinct PIEZO2 mutations in patients with Distal Ar-
throgryposis Type 5 (DA5), a generalized autosomal dominant contracture 
syndrome with limited eye movements, restrictive lung disease and variable 
absence of cruciate knee ligaments. Electrophysiological studies reveal that 
the two PIEZO2 mutations affect biophysical properties related to channel 
inactivation: both del2727E and I802F mutations cause the PIEZO2-depen-
dent mechanically-activated currents to recover faster from inactivation, 
while del2727E also causes a slowing of inactivation. Both types of changes 
in kinetics result in increased channel activity in response to a given mecha-
nical stimulus, indicating that DA5 is caused by gain-of-function mutations 
in PIEZO2. We further show that overexpression of mutated PIEZO2 cDNAs 
does not cause constitutive activity or toxicity to cells, arguing that the ob-
served phenotype is likely to be a mechanotransduction defect.
Our studies identify a new type of channelopathy and link the dysfunction 
of mechanically activated ion channels to developmental malformations and 
joint contractures. We are presently sequencing PIEZO2 in other patients 
with sporadic or familiar arthrogryposis of a compatible phenotype.
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C12.5
Defective initiation of glycosaminoglycan synthesis due to mutations 
in B3GALT6 causes a pleiotropic connective tissue disorder 
with severe alterations in proteoglycan assembly and collagen 
fibrillogenesis
F. Malfait1, A. Kariminejad2, T. Van Damme1, C. Gauche3, D. Syx1, F. Mehri-Soussi3, S. 
Gulberti3, S. Symoens1, S. Van Hauwaert1, B. Bozorgmehr2, M. Kariminejad2, I. Hausser4, A. 
Huysseune5, S. Fournel-Gigleux3, A. De Paepe1;  
1Center for Medical Genetics, Ghent University Hospital, Ghent, Belgium, 2Kariminejad-
Najmabadi Pathology & Genetics Center, Tehran, Islamic Republic of Iran, 3UMR 
7365 CNRS-Université de Lorraine (IMoPA) MolCelTEG Team, Biopôle UL - Faculté 
de Médecine, Campus Biologie-Santé, Vandoeuvre-lès-Nancy, France, 4Department of 
Dermatology, University of Heidelberg, Heidelberg, Germany, 5Biology Department, 
Ghent University, Ghent, Belgium.

Proteoglycans are very important components of cell plasma membranes 
and extracellular matrices of connective tissues. They consist of glycosami-
noglycan chains attached to a core protein via a tetrasaccharide linkage, 
whereby the addition of the third residue is catalyzed by galactosyltransfera-
se II (β3GalT6), encoded by B3GALT6. We identified biallelic B3GALT6 mu-
tations in three families presenting a severe autosomal recessive connective 
tissue disorder, characterized by skin fragility, delayed wound healing, joint 
hyperlaxity and contractures, muscle hypotonia, mental retardation and a 
spondyloepimetaphyseal dysplasia with bone fragility and severe kyphosco-
liosis. The phenotype strongly overlaps with several recessive Ehlers-Dan-
los variants and spondyloepimetaphyseal dysplasia with joint hyperlaxity. 
Homozygosity mapping and candidate gene sequence analysis identified 
homozygous B3GALT6 missense mutations in Family 1 (p.(Asp207His) and 
Family 3 (p.(Gly217Ser)), and compound heterozygous mutations in Family 
2 (p.(Ala108Glyfs*163) and p.(Asp207His)). A strong decrease in ability to 
prime glycosaminoglycan synthesis was observed in patient’s fibroblasts, 
confirming β3GalT6 loss-of-function together with impaired synthesis and 
glycanation of the small chondroitin/dermatan sulfate proteoglycan deco-
rin. Dermal electron microcopy disclosed abnormal collagen fibril organi-
zation, in line with the important regulatory role of decorin in this process. 
A strong reduction in heparan sulfate was also observed, indicating that 
β3GalT6 deficiency impairs synthesis of both types of glycosaminoglycans. 
In vitro wound healing assay revealed significant delay, pointing to a role for 
glycosaminoglycan defect in impaired wound repair in vivo. Our findings un-
cover a novel genetic deficiency affecting glycosaminoglycan synthesis and 
emphasize a crucial role for β3GalT6 in a wide range of developmental and 
biological processes.
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C12.6
Identification of INPPL1 mutations in Opsismodysplasia
C. HUBER1, E. Faqeih2, D. Bartholdi3, C. Bole-Feysot4, Z. Borochowitz5, D. P. Cavalcanti6, 
A. Frigo1, P. Nitschke7, J. Roume8, H. G. Santos9, S. A. Shalev10, A. Superti-Furga11, A. 
Delezoide12, K. M. Girisha13, M. Wright14, M. Le Merrer1, A. Munnich1, V. Cormier-Daire1;  
1Département de Génétique Unité INSERM U781, Université Paris Descartes-Sorbonne 
Paris Cité, Hôpital Necker Enfants Malades, PARIS, France, 2. Medical Genetics, King 
Fahad medical city, Children’s Hospital, Pediatric deparment, Riyadh, Saudi Arabia, 
3Institute of Medical Genetics, University of Zuerich, Schwerzenbach, Switzerland, 
4Plateforme de génomique, Institut IMAGINE, PARIS, France, 5The Simon Winter Institute 
for Human Genetics, Bnai-Zion Medical Center, Rappaport Faculty of Medicine and 
Research Institute, Technion-Israeli Institute of Technology, Haifa, Israel, 6Genética 
Perinatal, Depto Genética Médica, FCM,Universidade Estadual de Campinas (UNICAMP)
ersité Paris Descartes-Sorbonne Paris Cité, Hôpital Necker Enfants Malades, Campinas, 
Brazil, 7Plateforme de Bioinformatique, Université Paris Descartes, PARIS, France, 8Unité 
de Génétique Médicale, Service de Cytogénétique et de Biologie de la Reproduction, CHI 
Poissy - St Germain - en- Laye, St Germain - en- Laye, France, 9Serviço Genética Médica, 
Hospital Universitário S. Maria, Lisboa, Portugal, 10Ha‘Emek Medical Center, Afula 
18101, and the Rappaport Faculty of Medicine, Technionersité Paris Descartes-Sorbonne 
Paris Cité, Hôpital Necker Enfants Malades, Haifa, Israel, 11University of Lausanne, 
Centre Hospitalier Universitaire Vaudois, Lausanne, Switzerland, 12Service de Biologie 
de Développement, Université Paris Diderot, Hôpital, Robert Debré, PARIS, France, 
13Division of Medical Genetics, Department of Pediatrics, Kasturba Medical College, 
Manipal, India, 14Institute of Human genetics, International Center for lofe, Newcastle, 
United Kingdom.

Opsismodysplasia (OPS) is a severe autosomal-recessive chondrodysplasia 
characterized by pre- and postnatal micromelia and extremely short hands 
and feet. The main radiological features are severe platyspondyly, squared 
metacarpals, delayed skeletal ossification, and metaphyseal cupping. In or-
der to identify mutations causing OPS, a total of 19 cases from 12 unrelated 
families were included in this study. We performed exome sequencing in 
three cases from three unrelated families and only one gene was found to 
harbor mutations in all three cases, namely INPPL1 (inositol polyphospha-
te phosphatase-like 1). Screening INPPL1 in the remaining cases identified 
a total of 16 distinct mutations. Among the 19 cases, prenatal findings led 
to early termination of pregnancies (especially in recurrent sibs) in 10/19 
cases and hygroma, short long bones, short extremities and narrow thorax 
were consistently observed. Four children died early (stillborn 30 WG- 15 
months of age). The five remaining cases (3 to 19 years old), had normal 
cognitive development, severe short stature (below- 4 SDS), lower limb de-
formity and severe scoliosis with atlanto axial instability. Most mutations 
(8/16) resulted in premature stop codons, located in the catalytic domain, 
5-phosphatase. INPPL1 belongs to the inositol-1,4,5-trisphosphate 5-phos-
phatase family, that govern a plethora of cellular functions by regulating the 
levels of specific phosphoinositides.
Our finding of INPPL1 mutations in OPS, a severe spondylodysplastic dys-
plasia with major growth plate disorganization, supports a key and specific 
role of this enzyme in endochondral ossification.

 C. Huber: None. E. Faqeih: None. D. Bartholdi: None. C. Bole-Feysot: 
None. Z. Borochowitz: None. D.P. Cavalcanti: None. A. Frigo: None. P. 
Nitschke: None. J. Roume: None. H.G. Santos: None. S.A. Shalev: None. A. 
Superti-Furga: None. A. Delezoide: None. K.M. Girisha: None. M. Wright: 
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C13.1
Alteration of lipid metabolism in hereditary spastic paraplegia 26
E. Mundwiller1, A. Boukhris2, R. Schule3, J. L. Loureiro4, C. Marques Lourenço5, I. Rekik2, 
M. A. Gonzalez6, P. Charles7, J. Gauthier8, A. Ferbert3, M. Gaussen1, A. Caballero Oteyza3, S. 
Forlani1, C. Mhiri2, L. Schols3, G. Rouleau8, W. Marques Junior5, C. Depienne1, A. Brice1,7, F. 
Darios1, A. Durr1,7, S. Zuchner6, G. Stevanin1,9;  
1Institut du Cerveau et de la Moelle épinière, NEB, Paris, France, 2Hôpital Universitaire 
Habib Bourguiba, Sfax, Tunisia, 3Hertie-Institute for Clinical Brain Research and Center 
for Neurology, Tuebingen, Germany, 4UnIGENe, Porto, Portugal, 5Faculdade de Medicina 
de Ribeirão Preto da Universidade de São Paulo, Sao Paulo, Brazil, 6University of Miami, 
Miami, FL, United States, 7APHP, Fédération de Génétique, Pitié-Salpêtrière Hospital, 
Paris, France, 8Université de Montréal, Montréal, QC, Canada, 9Ecole Pratique des Hautes 
Etudes, Paris, France.

Hereditary spastic paraplegias are heterogeneous neurological disorders. At 
least 50 loci and 30 genes can account for these diseases. Whole genome lin-
kage mapping in 2 HSP families originating from Spain and Tunisia allowed 
us to restrict the candidate interval of the SPG26 locus from 34 to 9 Mb. Cap-
ture and whole exome sequencing were then performed in patients from the 

two linked kindreds and from 3 other autosomal recessive HSP families with 
German, Portuguese and Brazilian origins. Focused analysis to the SPG26 
candidate region, identified 3 truncating and 2 missense mutations segrega-
ting at the homozygous state in patients from all families in a gene encoding 
an enzyme of the lipid metabolism. Three additional truncating mutations 
were then found in two French isolated cases by direct Sanger sequencing 
of all coding exons of this novel HSP-related gene. All mutations were absent 
in large series of healthy unrelated controls. Patients (n=18) presented with 
an early onset spastic paraplegia preceded by mental impairment in most 
cases and complicated by the association of cerebellar ataxia and peripheral 
neuropathy with cortical atrophy at brain MRI. These findings highlight lipid 
metabolism in HSP, paving the way for a better understanding of the mecha-
nisms involved in these diseases.

 E. Mundwiller: None. A. Boukhris: None. R. Schule: None. J.L. Loureiro: 
None. C. Marques Lourenço: None. I. Rekik: None. M.A. Gonzalez: None. P. 
Charles: None. J. Gauthier: None. A. Ferbert: None. M. Gaussen: None. A. 
Caballero Oteyza: None. S. Forlani: None. C. Mhiri: None. L. Schols: None. G. 
Rouleau: None. W. Marques Junior: None. C. Depienne: None. A. Brice: B. 
Research Grant (principal investigator, collaborator or consultant and pending 
grants as well as grants already received); Modest; 7th PCRD (European 
Union). F. Darios: None. A. Durr: B. Research Grant (principal investigator, 
collaborator or consultant and pending grants as well as grants already received); 
Modest; French National Agency for Research. S. Zuchner: None. G. Stevanin: 
B. Research Grant (principal investigator, collaborator or consultant and pending 
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C13.2
WDR45 de novo mutations cause of a clinically distinct, X-linked 
subtype of NBIA
T. B. Haack1,2, P. Horgath3, A. Gregory4, M. C. Kruer5, T. Wieland2, T. Schwarzmayr2, 
A. Walther2, L. Sanford4, M. A. Kurian6, B. Garavalgia7, N. Nardocci8, V. Tiranti9, T. M. 
Strom10,11, T. Meitinger1,12, S. J. Hayflick4,3, H. Prokisch1,11;  
1TU Munich, Institute of Human Genetics, Munich, Germany, 2Insititute of Human 
Genetics, Helmholtz Zentrum Munich, Munich, Germany, 3Department of Neurology, 
Oregon Health & Science University, Portland, OR, United States, 4Department of 
Molecular & Medical Genetics, Oregon Health & Science University, Portland, OR, United 
States, 5Sanford Children’s Hospital, Sioux Falls, SD, United States, 6Neurosciences 
Unit, Institute of Child Health, University College London, London, United Kingdom, 
7nit of Molecular Neurogenetics, IRCCS „Carla Besta“, Milan, Italy, 8Unit of Child 
Neurology, Department of Pediatric Neuroscience, IRCCS „Carlo Besta“, Milan, Italy, 
9Unit of Molecular Neurogenetics, IRCCS „Carlo Besta“, Milan, Italy, 10Institute of Human 
Genetics, Technische Universität München, Munich, Germany, 11Institute of Human 
Genetics, Helmholtz Zentrum München, Munich, Germany, 12Institute of Human Genetics, 
Helmholtz Zentrum Munich, Munich, Germany.

Neurodegeneration with brain iron accumulation (NBIA) comprises a group 
of monogenic disorders characterized by extensive iron deposition in the 
basal ganglia. Several subtypes can be distinguished based on clinical fin-
dings and neuroimaging features.
An exome sequencing approach applied to a clinically preselected group of 
14 index cases identified de novo mutations in X-chromosomal WDR45 in 13 
of them. The associated phenotype includes early-onset global developmen-
tal delay and neurological deterioration in adulthood with parkinsonism, 
dystonia, and dementia. Brain MRI demonstrated marked iron deposition 
in the substantia nigra and globus pallidus. Of note, the phenotype of males 
and females is similar, an observation not yet fully understood but potenti-
ally explained by somatic mosaicism in males or patterns of skewed X chro-
mosome inactivation in females.
WDR45 is a beta-propeller scaffold protein and plays a putative role in auto-
phagy, possibly via interaction with ATG2A and ATG2B.
Histopathological and cellular studies are ongoing to further substantiate 
this hypothesis.

 T.B. Haack: None. P. Horgath: None. A. Gregory: None. M.C. Kruer: None. T. 
Wieland: None. T. Schwarzmayr: None. A. Walther: None. L. Sanford: 
None. M.A. Kurian: None. B. Garavalgia: None. N. Nardocci: None. V. Tiranti: 
None. T.M. Strom: None. T. Meitinger: None. S.J. Hayflick: None. H. Prokisch: 
None.

C13.3
A stop mutation in WDR81 causes microcephaly with variable 
penetrance.
S. Cirak1, B. Peterson2, Y. Chang3, A. ElSharawy2, P. Alexandre4, K. Schoner5, A. 
Pagenstecher6, G. Gestri7, S. Suren8, D. Gerrelli8, A. Volk9, P. Nurnberg10, S. Wilson7, J. 
Clarke4, B. Albrecht11, W. Huttner3, D. Morris-Rosendahl12, G. Uyanik13, A. Franke2, T. Voit14;  
1Childrens National Medical Centre, Washington, DC, United States, 2Christian-Albrechts-
University of Kiel, Kiel, Germany, 3Max Planck Institute of Molecular Cell Biology and 
Genetics, Dresden, Germany, 4MRC Centre for Developmental Neurobiology, King’s 
College London, London, United Kingdom, 5University of Marburg, Department of 
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Pathology, Marburg, Germany, 6University of Marburg, Department of Neuropathology, 
Marburg, Germany, 7UCL Research Department of Cell and Developmental Biology, 
London, United Kingdom, 8UCL Institute of Child Health, London, United Kingdom, 
9Universitätsklinikum Ulm, Institut für Humangenetik, Ulm, Germany, 10Cologne Center 
for Genomics (CCG), University of Cologne, Cologne, Germany, Cologne, Germany, 
11Universitäty Duisburg-Essen, Institut für Humangenetik, Essen, Germany, 12University 
Clinic Freiburg, Institute of Human Genetics, Freiburg, United Kingdom, 13Zentrum für 
Medizinische Genetik Hanusch-Krankenhaus der Wiener Gebietskrankenkasse, Wien, 
Austria, 14Institut de Myologie, Université Pierre et Marie Curie, UM 76, INSERM U 974, 
CNRS UMR, Paris, France.

Severe congenital primary microcephaly is a clinically and genetically he-
terogeneous disorder. Currently, 10 disease causing genes have been de-
scribed. These genes alter three main pathways leading to microcephaly: 
centrosome function, DNA repair and cell cycle regulation. Whole exome 
sequencing identified a novel co-segregating truncating mutation c.5335 
C->T, p.R1779* towards the C-terminus of WDR81 in 5 affected siblings of a 
large consanguineous Turkish family with primary microcephaly. The same 
stop mutation in WDR81 was identified in another Turkish case with micro-
cephaly. A missense mutation in WDR81 was described by (Gulsuner et al., 
2011) to cause cerebellar hypoplasia only. We observed marked variability 
of the phenotype. All four females had extreme microcephaly with enlarged 
extra-axial spaces and ponto-cerebellar hypoplasia (MICaxPCH). One male 
had a simplified gyral pattern and cerebellar hypoplasia and another male 
fetus with hydrops fetalis had not yet developed late microcephaly (at 21 
weeks of gestation). We created a zebrafish morpholino knock-out model 
of WDR81 which resembled the observed human microcephaly phenotype. 
Moreover, we observed in the zebrafish morpholino enlarged ventricles 
which are in analogy to the enlarged ventricles in the patients. WDR81 was 
highly expressed in the neocortex of human and mouse embryos by in situ 
hybridization and immunofluorescence. WDR81 was localised to the nu-
cleus as shown by immunofluorescence and confirmed by western-blot of 
subcellular fractions. In summary, WDR81 mutations can cause microce-
phaly with variable penetrance. We propose that WDR81, as a nucleoplas-
mic protein, would be the first primary microcephaly protein not directly 
associated with the centrosome.
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None. S. Suren: None. D. Gerrelli: None. A. Volk: None. P. Nurnberg: None. S. 
Wilson: None. J. Clarke: None. B. Albrecht: None. W. Huttner: None. D. Morris-
Rosendahl: None. G. Uyanik: None. A. Franke: None. T. Voit: None.

C13.4
Chromatin structure, transcription and CAG instability in 
Huntington’s disease
A. Goula1, A. Stys1, J. Chan2, Y. Trottier1, R. Festenstein2, K. Merienne1;  
1IGBMC, UMR 7104, Strasbourg, France, 2Imperial college London, London, United 
Kingdom.

Expansion of CAG/CTG repeats is the causative mutation of many diseases, 
including Huntington’s disease (HD) and myotonic dystrophy 1. These mu-
tations are unstable in selective somatic tissues, which accelerates disea-
se progression. The mechanisms underlying CAG/CTG repeat instability 
remain elusive. Here we investigated the relationship between chromatin 
structure, transcription and somatic CAG/CTG instability. We examined this 
hypothesis using the R6/1 and R6/2 HD mouse lines, which express a simi-
lar HD transgene. These mice present a similar HD-like pathology, though 
progression of the disease is fastest in R6/2 mice as compared to R6/1 mice. 
In the two mice, as in HD patients, somatic instability is high in the striatum, 
the tissue that preferentially degenerates, and low in the cerebellum, a tis-
sue spared by the disease. However, the rate of CAG instability is increased 
in R6/2 tissues when compared to R6/1 matched-tissues. Our data indica-
te that an accessible chromatin structure and high transgene transcription 
underlie the high instability rates seen in R6/2 mice in comparison to R6/1 
mice, but are not sufficient to explain tissue specificity of instability. Intere-
stingly, the levels of RNA Pol II and histone mark associated with transcrip-
tion elongation correlate with tissue-selective somatic CAG instability. Our 
data suggest that the dynamics of transcription at the HTT gene is differently 
regulated between the striatum and cerebellum, despite similar bulk levels 
of transgenic transcripts in the two tissues. We propose that the regulation 
of the transition from transcription initiation to transcription elongation is a 
mechanism contributing to tissue-selective CAG instability in HD.

 A. Goula: None. A. Stys: None. J. Chan: None. Y. Trottier: None. R. 
Festenstein: None. K. Merienne: None.

C13.5
A large genomic deletion upstream of the lamin B1 gene (LMNB1) 
likely causes adult-onset autosomal dominant leukodystrophy due to 
alteration of the regulatory landscape of LMNB1.
E. Giorgio1, D. Robyr2, E. Di Gregorio1,3, D. Lacerenza1, G. Vaula4, D. Imperiale5, C. Atzori5, 
A. Brusco1,3, S. Antonarakis2, A. Brussino1;  
1University of Torino-Dep Medical Sciences, Torino, Italy, 2University of Geneva Medical 
School, Department of Genetic Medicine and Development, Geneve, Switzerland, 3A.O. 
Città della Salute e della Scienza, S.C.D.U. Medical Genetics, Torino, Italy, 4A.O. Città 
della Salute e della Scienza, Department of Neurology, Torino, Italy, 5Centro Regionale 
Malattie Da Prioni - Domp (Aslto2), Torino, Italy.

We report a position effect mutation in the lamin B1 locus mimicking Adult-
onset Autosomal Dominant LeukoDystrophy (ADLD).
ADLD is a rare central nervous system demyelinating disease presently as-
sociated to LMNB1 gene duplication. We collected a large Italian pedigree 
segregating an autosomal dominant form of leukodystrophy clinically over-
lapping ADLD. Linkage analysis mapped the disease to the LMNB1 locus, 
although LMNB1 was not duplicated or mutated. However, LMNB1 was 
overexpressed in fibroblasts both at mRNA and protein level as in reported 
ADLD patients. Using array-CGH analysis, we identified a 660 kb deletion 
located approximately 66 kb centromeric to the LMNB1 gene and spanned 
three genes: GRAMD3, ALDH7A1 and PHAX. shRNA silencing assays of these 
genes did not affect LMNB1 expression. To search for non-coding regulatory 
elements, we performed circular chromosome conformation capture (4C) 
on fibroblasts from a patient and a control, using lamin B1 promoter as a 
bait. We identified four potential regulatory regions: one (region A) located 
within the deletion and shared by case and control, and three patient speci-
fic interactors (regions B, C and D) located upstream of the deletion. A dual-
luciferase assay showed that regions A and B acted as enhancers (luciferase 
signal changes from 2.8 to 3.4 fold vs. control, respectively). Therefore, the 
presence of the deletion takes away region A and moves the cryptic enhan-
cer B closer to the LMNB1 gene in one allele, resulting in its overexpression 
and mimicking ADLD. Our results confirms that mutations in regulatory ele-
ments may be important determinants of Mendelian phenotypes.

 E. Giorgio: None. D. Robyr: None. E. Di Gregorio: None. D. Lacerenza: 
None. G. Vaula: None. D. Imperiale: None. C. Atzori: None. A. Brusco: None. S. 
Antonarakis: None. A. Brussino: None.

C13.6
Interferon-beta induces clearance of mutant ataxin-7 and improves 
locomotion in SCA7 knock-in mice
A. SITTLER1, A. Chort1, S. Alves1, M. Marinello1, B. Dufresnois1, J. Dornbierer1, C. Tesson1, 
M. Latouche1, D. P. Baker2, M. Barkats3, K. El Hachimi1, M. Ruberg1, A. Janer1, G. Stevanin1, 
A. Brice1;  
1CRICM_INSERM U975,CNRS 7225, UPMC, PARIS, France, 2Biogen Idec, Cambrigde, MA, 
United States, 3INSERM U 974, CNRS UMR 7215, UPMC, Myology inst., PARIS, France.

We showed previously, in a cell model of spinocerebellar ataxia SCA7 that 
interferon-beta induces the expression of promyelocytic leukemia prote-
in (PML) and the formation of PML nuclear bodies that degrade mutant 
ataxin-7, suggesting that the cytokine, used to treat multiple sclerosis, 
might have therapeutic value in SCA7. We now show that interferon-beta 
also induces PML-dependent clearance of ataxin-7 in a preclinical model, 
SCA7266Q/5Q knock-in mice, and improves motor function. Interferon-
beta, administered intraperitoneally three times a week, was internalized 
with its receptor in Purkinje and other cells and translocated to the nucleus. 
The treatment induced PML expression and the formation of PML nuclear 
bodies and decreased mutant ataxin-7 in neuronal intranuclear inclusions, 
the hallmark of the disease. No reactive gliosis or other signs of toxicity were 
observed in the brain or internal organs. The treatment also significantly 
improved the performance of the SCA7266Q/5Q knock-in mice on two be-
havioral tests sensitive to cerebellar function: the Locotronic test of loco-
motor function and the beam-walking test of balance, motor coordination 
and fine movements, which are affected in patients with SCA7. Finally, since 
neuronal death does not occur in the cerebellum of SCA7266Q/5Q mice, we 
showed in primary cell cultures expressing mutant ataxin-7 that interferon-
beta treatment improves Purkinje cell survival. This treatment might apply 
to all polyglutamine diseases in which PML associates, in cell nuclei, with the 
mutant proteins responsible for the disease.

 A. Sittler: None. A. Chort: None. S. Alves: None. M. Marinello: None. B. 
Dufresnois: None. J. Dornbierer: None. C. Tesson: None. M. Latouche: 
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C14.1
ALDH1A3 mutations cause recessive anophthalmia and 
microphthalmia
L. Fares Taie1, S. Gerber1, N. Chassaing2, J. Clayton-Smith3, S. Hanein1, E. Silva4, M. 
Serey1, V. Serre1, X. Gerard1, C. Baumann5, G. Plessis6, B. Demeer7, D. Bremond-Gignac7, L. 
Brétillon8, C. Bole-Feyssot9, P. Nitschke10, P. Nitschke10, A. Munnich1, S. Lyonnet1, P. Calvas2, 
J. Kaplan1, N. Ragge11, J. Rozet1;  
1INSERMU781, Fondation IMAGINE, Paris Descartes University, Paris, France, 2Medical 
Genetics, CHU Toulouse & Paul Sabatier University, Toulouse, France, 3Genetic 
Medecine, Manchester Academic Health Sciences Center, St Mary Hospital, Manchester, 
United Kingdom, 4IBILI, Faculty of Medicine, University of Coimbra, Department of 
Ophthalmology, Centro Hospitalar Universitário de Coimbra, Coimbra, Portugal, 
5Genetics, CHU Robert Debré, Paris, France, 6Medical Genetics, CHU Caen, Hôpital de la 
Côte de Nacre, Caen, France, 7Pediatrics, CHU Amiens, Hôpital Nord, Amiens, France, 
8UMR1324 CSGA Centre des Sciences du Goût et de l‘Alimentation, Dijon, France, 
9Genomics Paltform, Fondation IMAGINE, Paris Descartes University, Paris, France, 
10Bioinformatics, Paris Descartes University, Paris, France, 11Wessex Clinical Genetics 
Service, University Hospital Southampton, Southampton, United Kingdom.

Purpose: Anophthalmia and microphthalmia (A/M) are early eye develop-
ment anomalies resulting in absent or small ocular globes, respectively. A/
Ms occur as syndromic or nonsyndromic forms. They are genetically hetero-
genous with some mutations in some genes responsible for both anophthal-
mia and microphthalmia. The purpose of this study was to identify the di-
sease gene involved in A/M in an inbreed Pakistani Family.
Methods: A combination of homozygosity mapping, exome sequencing and 
Sanger sequencing, was used to identify the disease mutation in the Paki-
stani family and to screen the A3 isoform of the aldehyde dehydrogenase 1 
(ALDH1A3) encoding gene for mutations in additional unrelated A/M pati-
ents.
Results: We identified homozygosity for a missense mutation in ALDH1A3 in 
the Pakistani family. The screening of the gene is a cohort of A/M patients 
excluding known A/M genes allowed identifying two additional homozygote 
mutations including another missense change and a splice-site mutation in 
two consanguineous families. Patients with ALDH1A3 mutations had A/M 
with occasional orbital cystic, neurological and cardiac anomalies.
Discussion and conclusion: ALDH1A3 is a key enzyme in the formation of 
a retinoic acid gradient along the dorso-ventral axis during the early eye 
development. Transitory expression of mutant ALDH1A3 cDNAs showed 
that both missense mutations reduce the accumulation of the enzyme, po-
tentially leading to altered retinoic acid synthesis. While the role of retinoic 
acid signaling in eye development is well established, our findings provide 
genetic evidence of a direct link between retinoic acid synthesis dysfunction 
and early eye development in human.
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C14.2
Mutations in the Nuclear NAD+ synthesising enzyme NMNAT1 cause 
Leber congenital amaurosis with early-onset severe macular atrophy 
and optic atrophy
S. Hanein1, I. Perrault1, X. Zanlonghi2, V. Serre1, M. Nicouleau1, S. Defoort-Delhemmes3, N. 
Delphin1, L. Fares Taie1, S. Gerber1, O. Xerri1, C. Edelson4, A. Glodenberg5, A. Duncombe5, G. 
LeMeur6, C. Hamel7, E. Silva8, P. Nitschke9, P. Calvas10, A. Munnich1, O. Roche11, H. Dollfus12, 
J. Kaplan1, J. Rozet1;  
1INSERMU781, Fondation IMAGINE, Paris Descartes University, Paris, France, 
2Department of Vision Functional Exploration, Clinique Sourdille, Nantes, France, 
3Department of Exploration of Vision and Neuro-Ophthalmology, Hôpital Roger 
Salengro, Centre Hospitalier Universitaire Régional, Lille, France, 4Department of 
Ophthalmology, Fondation Ophtalmologique Adolphe de Rothschild, Paris, France, 
5Genetics, CHU Rouen, Rouen, France, 6Ophthalmology, CHU Nantes, Nantes, France, 
7Neurosciences Institute, Hôpital Saint Eloi, Montpellier, France, 8IBILI, Faculty of 
Medecine, University of Coimbra, Department of Ophthalmology, Centro Hospitalar 
Universitario de Coimbra, Coimbra, Portugal, 9Bioinformatics, Paris Descartes 
University, Paris, France, 10Department of Medical Genetics, Purpan Hospital, CHU 
Toulouse, Toulouse, France, 11Ophthalmology, Paris Descartes University, Paris, France, 
12Department of Clinical Genetics, Strasbourg University Hospital, Strasbourg, France.

Introduction: Leber congenital amaurosis (LCA) is the earliest and most 
severe retinal dystrophy, responsible for neonatal blindness. In an effort to 
identify the yet unknown molecular bases of the disease, we subjected to 
whole exome resequencing (WER) the DNA of five unrelated families exclu-
ding known genes.
Methods and Results: Through WER combined with Sanger sequencing, 
we identified NMNAT1 mutations in 22 unrelated LCA cases. NMNAT1 codes 
for the ubiquitously expressed nuclear isoform of nicotinamide mononu-

cleotide adenyltransferases. In addition to its NAD+ synthesizing activity, 
NMNAT1 acts as a chaperone that protects against neuronal activity-indu-
ced degeneration.
The review of ophthalmological data indicated that NMNAT1 mutations con-
sistently caused LCA with a particular phenotype characterized by neonatal 
severe atrophy of the central retina leading to a posterior pole coloboma 
aspect and early-onset optic nerve atrophy.
These findings add further complexity to the physiopathological bases of 
the most common cause of blindness in childhood by giving support to the 
view that neuroprotection against light-induced stress is required to allow 
maintaining photoreceptor cells.
Conclusion: In summary, we report NMNAT1 mutations in 22 LCA families 
clinically recognizable by the existence of a neonatal macular atrophy and 
early-onset optic atrophy.
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C14.3
Identification of new genes for Hereditary Hearing Loss (HHL) using 
linkage studies and Whole Exome Sequencing analysis
D. Vozzi1, G. Girotto1, F. Faletra1, K. Abdulhadi2, D. Vuckovic1, A. D‘Eustacchio1, M. Khalifa 
Alkowari3, R. Badii4, P. Gasparini1;  
1IRCCS-Burlo Garofolo Children Hospital, Univ-Trieste, Trieste, Italy, 2ENT Division HMC, 
DOHA, Qatar, 3Mol. Gen. Lab., Doha, Qatar, 4Mol. Gen. Lab, Doha, Qatar.

Despite the presence of some major player genes for HHL, still there is a 
need to search for new causative mutations/genes. Whole Exome Sequen-
cing (WES) coupled with linkage data (even if only suggestive loci) proved 
to be very useful in identifying 3 new HHL genes in a series of Italian and 
Qatari families. WES nucleotide variants were called by Samtools V0.1.18 
and filtered comparing with in-house, dbSNP and 1000G databases. “In si-
lico” functional prediction analysis of variants was done. Gene 1: in a re-
cessive family from Qatar, linkage analysis identified 1 locus with a LOD of 
3.8 on chromosome 5q13 subsequently confirmed by NGS with the pres-
ence of a mutation elongating the protein and segregating within the family 
(p.*2625Gluext*11) in BDP1 gene. This gene was also found as expressed 
in the mouse cochlea. Gene 2: linkage analysis in an Italian dominant family 
showed a LOD of 3.3 on chromosome 12q24. WES data of the region con-
firmed the presence of a missense mutation (c.1057G>C; pG353R) in P2X2 
gene. A three-dimensional model of this protein, has also suggested that the 
substitution would destabilize the fold. Gene 3: an Italian Y-linked family 
was enrolled. Linkage analysis excluded autosomal loci while WES led to the 
identification of a missense mutation in a gene within DFNY1 locus. Func-
tional in vitro studies are now in progress. Additional new HHL genes are 
under final validation steps in the remaining families. These findings increa-
se our knowledge on molecular bases of HHL suggesting new targets for 
treatment and prevention

 D. Vozzi: None. G. Girotto: None. F. Faletra: None. K. Abdulhadi: None. D. 
Vuckovic: None. A. D‘Eustacchio: None. M. Khalifa Alkowari: None. R. Badii: 
None. P. Gasparini: None.

C14.4
A founder mutation in ULFIN, a new gene on chromosome 16q22.1, in 
patients with spinocerebellar ataxia type 4 (SCA4)
D. Braunholz1, F. Kählitz1, I. Braenne2, Y. Hellenbroich1, S. Tennstedt2, P. Buse2, P. Seibler3, 
G. Gillessen-Kaesbach1, J. Erdmann2, C. Zühlke1, F. Kaiser1;  
1Institut für Humangenetik Lübeck, Lübeck, Germany, 2Institut für Integrative und 
Experimentelle Genomik, Lübeck, Germany, 3Institut für Neurogenetik, Lübeck, Germany.

SCA4 is an adult-onset neurodegenerative disorder with autosomal domi-
nant inheritance, progressive ataxia, dysarthria and peripheral sensory neu-
ropathy. The candidate region was mapped to an 8 Mb interval on chromo-
some 16q22.1 in two large families from Northern Germany. Since classical 
sequencing approaches of about 140 protein coding genes within this region 
could not reveal any obvious disease causing mutation, we performed whole 
genome sequencing analyses of one patient from each family.
By this, about 17500 variants were detected. After exclusion of known SNPs 
and selection based on conservation and putative regulatory function by 
using the public ENCODE-database, one variant was located within a tran-
scription unit. This variant segregates with disease in both pedigrees and 
was found in another five unrelated patients with ataxia but excluded in 
>2500 controls from Northern Germany.
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Interestingly, detailed in silico analyses as well as RNA analyses identified a 
hitherto unknown cDNA of 1712 bp encoding a 346 aa protein we named UL-
FIN. ULFIN codes for a WD40-repeat protein and is preferentially expressed 
in fetal and adult brain. The SCA4-variant identified causes the exchange of 
a highly conserved amino acid within a WD40 repeat domain. Protein mo-
deling analysis demonstrated a significant conformational change caused by 
this missense mutation within this conserved structure.
In summary we identified a missense mutation in a so far unknown gene in 
two families and five unrelated patients with ataxia from Northern Germa-
ny. Our results indicate a founder effect as genetic cause of SCA4, a likewise 
frequent ataxia with ancestry in Northern Europe.

 D. Braunholz: None. F. Kählitz: None. I. Braenne: None. Y. Hellenbroich: 
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Kaesbach: None. J. Erdmann: None. C. Zühlke: None. F. Kaiser: None.

C14.5
U1 snRNP interference with polyadenylation - a new pathomechanism 
for unclassified 3’UTR mutations
J. Langemeier1, M. Radtke1, C. Klein2, J. Bohne1;  
1Hannover Medical School, Hannover, Germany, 2Dr. von Haunersches Hospital, Munich, 
Germany.

While most point mutations occurring in coding regions affect protein func-
tion or stability, mutations in regulatory regions are poorly understood. A 
point mutation in the 3’ untranslated region (UTR) of the p14/robld3 gene 
leads to a complex immunodeficiency syndrome characterized by albinism, 
short stature and a severe congenital neutropenia due to decreased prote-
in and mRNA levels of the lysosomal scaffold protein p14. Investigation of 
the molecular pathomechanism revealed that the point mutation creates a 
functional 5’ splice site (SS). Recognition by the spliceosomal component U1 
snRNP, suppresses p14 mRNA expression in the absence of splicing. The ex-
tent of suppression correlates with the complementarity to U1 snRNA. P14 
expression can be rescued by blocking U1 snRNP with modified antisense 
oligonucleotides.Although the precise mechanism of U1 snRNP-mediated 
suppression is not identified, we showed that U1 affects poly(A) site reco-
gnition. In our tandem poly(A) site (PAS) reporter system the 3’ end proces-
sing machinery switches to the downstream PAS in the presence of the p14 
mutation and in addition a substantial amount of read-through is produced 
indicating that U1 snRNP can inhibit two consecutive PAS. A similar 3’UTR 
mutation is also found in the factor IX gene resulting in hemophila B. We are 
currently investigating if this mutation found in 8 patients acts via the same 
pathomechanism as p14. Thus, 5’SS created by point mutations within 3’ 
UTRs illustrate not only a novel mechanism for a primary immunodeficien-
cy, but may also be at the base for other disorders characterized by defective 
mRNA biogenesis.
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C14.6
Ion transporter deficiency predisposes to pyogenic bacterial infection 
by partial oxidative burst defect in granulocytes
M. Hubeau1,2, G. Vogt1,2, F. Conti1,2,3, A. Grant1,2, L. Abel1,2, P. Gros4, M. Cellier5, C. Picard1,2, J. 
Bustamante1,2, J. Casanova1,2;  
1INSERM U980, PARIS, France, 2Paris Descartes University, Paris, France, 3University 
of Rome Tor Vergata, Rome, Italy, 4Department of Biochemistry McGill University, 
Montreal, QC, Canada, 5Institut National de la Recherche Scientifique INRS-Institut 
Armand-Frappier 531, LAVAL, QC, Canada.

Staphylococcal infections are the cause of various diseases associated with a 
wide spectrum of symptoms and could range from benign to poor prognosis. 
S.epidermidis is an opportunist pathogen essentially responsible of noso-
comial infections and has rarely been described as implicated in primary 
immunodeficiencies (PID).
We studied a patient from a consanguineous Indian family who suffered 
from upper respiratory tract infection and recurrent cellulitis to S. epider-
midis, suggesting immune susceptibility. To identify the genetic defect, we 
associated genetic linkage analysis, exome sequencing, and a candidate gene 
approach. We identified an unreported homozygous variation in the pati-
ent. The gene encodes for a divalent cation/proton (Fe2+, Zn2+ and Mn2+) 
transporter. This mutation impairs protein expression in patient’s granulo-
cytes and induces a loss of function in terms of oxidative burst and Staphy-
lococcus killing ability. Identical results were obtained using the PLB-985 
granulocytes knock out for this protein. Thus, we identified a new genetic 
defect responsible of susceptibility to pyogenic bacterial infection, this help 
to delineate the important role of the NADPH pathway in bacterial immunity 
responses in granulocytes.
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C15.1
FGFR related anomalies of foramen magnum : phenotypic-genotypic 
correlation
F. DI ROCCO1, C. Collet2, M. Duplan-Biosse3, M. Zerah4, C. Sainte-Rose4, V. Cormier-Daire3, 
A. Munnich3, L. Legeai-Mallet3, E. Arnaud5;  
1Craniofacial Unit Dep. Neurosurgery Necker Hospital Paris and INSERM U781, Paris, 
France, 2Dep Biochemistry and Molecular Biology, Lariboisiere Hospital, Paris, France, 
3INSERM U781, Paris, France, 4Dep. Neurosurgery Necker Hospital Paris, Paris, France, 
5Craniofacial Unit Dep. Neurosurgery Necker Hospital Paris, Paris, France.

Fibroblast Growth Factor Receptor (FGFR) mutations are associated either 
to chondrodysplasia and craniosynostosis. In both conditions the growth of 
the skull base is altered. We analysed the extent of such alterations by CT 
scan in infants with a genetically confirmed mutation in FGFR and correla-
ted them to the clinical phenotype.
The area of the Foramen Magnum (FM) was measured on CT scan obtai-
ned prior to any surgery in infants with FGFR mutation: Crouzon syndrome 
(FGFR2) n: 7, (mean age: 4.3m, 1 to 9), Pfeiffer syndrome (FGFR2) n:6 (mean 
age: 5.3 m; 3 to 11), Apert syndrome (FGFR2) n:9 (mean age: 5.8m, 3 to 7), 
Muenke-Lajeunie (FGFR3)n:16 (mean age: 5.6m, 3 to 8) , and achondropla-
sia (FGFR3) n: 4 (mean age 4.4m, 1-8) and compared to 30 controls (mean 
age: 4.7m, 0-12 ).
The FM size was reduced in all FGFR-related anomalies compared to con-
trols (489.77 mm2) except for Apert syndrome (Crouzon: 346.39 mm2, 
p<0.001, Muenke-Lajeunie: 426.13mm2, p<0.04, Achondroplasia: 125.27 
mm2, p<0.001, Pfeiffer: 383.78 mm2, p<0.02, Apert: 422.02 mm2, p=0.07). 
However, the extent of such alterations was extremely variable. The higher 
degree of reduction was found in achondroplasia whereas the milder degree 
was that of Apert patients. Smaller FM were associated to cerebrospinal flu-
id disorders (Subarachnoid or ventricular dilatations).
In conclusion, the large spectrum of FM alterations associated to FGFR mu-
tations is associated to the type of gene mutation. The size of the FM seems 
to play a role in the occurrence of cerebrospinal fluid disorders disorders.
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C15.2
New genes in epilepsy and its co-morbidities: a linkage and whole 
exome sequencing approach.
L. M. Dibbens1, B. de Vries2, S. Donatello3, K. R. Smith4, M. Bahlo4, B. L. Hodgson1, 
S. Chintawar3, J. Serratosa5, F. Andermann6, E. Andermann6, A. M. J. M. van den 
Maagdenberg7, M. Pandolfo3, S. F. Berkovic8, I. E. Scheffer8, S. E. Heron1;  
1University of South Australia, School of Pharmacy and Medical Sciences, Adelaide, 
Australia, 2Department of Human Genetics, Leiden University Medical Centre, Leiden, 
Netherlands, 3Université Libre de Bruxelles, Brussels, Belgium, 4The Walter and Eliza 
Hall Institute of Medical Research, Melbourne, Australia, 5Hospital Universitario 
Fundación Jiménez Diaz and CIBERER, Madrid, Spain, 6University of Montreal, Montreal, 
QC, Canada, 7Leiden University Medical Centre, Leiden, Netherlands, 8Epilepsy Research 
Centre, Melbourne, Australia.

Purpose: The majority of epilepsies are focal in origin, with seizures arising 
in one region of the brain. The aetiology of most cases of focal epilepsy re-
mains unknown and has not generally been thought to be genetic. We stu-
died large pedigrees with forms of focal epilepsy (NFLE and FFEVF) which 
showed autosomal dominant (AD) inheritance to identify the genes respon-
sible and then studied their broader contribution to the focal epilepsies.
Method: We used a strategy of whole genome linkage analysis followed by 
whole exome sequencing in two families with FFEVF mapping to Chromoso-
me 22q12 and one large family with ADNFLE mapping to 9q34.3.
Results: We detected mutations in DEPDC5 in the two families and sub-
sequently in 5/6 additional families with FFEVF. Furthermore, we found 
DEPDC5 mutations in approximately 12% (10/82) of families with non-
lesional focal epilepsy. A mutation in the potassium channel gene KCNT1 
was identified in the family with NFLE and subsequently in three other fami-
lies with NFLE. Mutation-positive family members were also affected with 
psychiatric features, intellectual disability or autism spectrum disorders.
Conclusions: Mutations in DEPDC5 account for approximately 12% of cases 
of non-lesional familial focal epilepsy, becoming the most common known 
cause of familial focal epilepsy. KCNT1 mutations contribute to nocturnal 
frontal lobe epilepsy (NFLE) as well as to psychiatric features. Genetic fac-
tors therefore play an increasing role in the focal epilepsies. These findings 
enable improved patient diagnoses and reveal new pathways involved in the 
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pathogenesis of the focal epilepsies and related disorders.
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C15.3
Targeted sequencing of GPI anchor synthesis pathway genes identifies 
mutations in PGAP2 as a new cause of hyperphosphatasia with mental 
retardation
P. M. Krawitz1, Y. Murakami2, A. Rieß3, M. Hietala4, U. Krüger1, Z. Na1, T. Kinoshita2, S. 
Mundlos1, P. N. Robinson1, J. Hecht1, D. Horn1;  
1Medical Genetics and Human Genetics, Berlin, Germany, 2Department of 
Immunoregulation, Osaka, Japan, 3Human Genetics, Tübingen, Germany, 4Medical 
Biochemistry, Turku, Finland.

Recently, mutations in genes involved in the biosynthesis of the glycosyl-
phosphatidylinositol (GPI) anchor have been identified in a new subclass 
of congenital disorders of glycosylation with a distinct spectrum of clinical 
features. To date mutations have been identified in six genes of the GPI-an-
chor synthesis pathway, PIGA, PIGL, PIGM, PIGN, PIGO, and PIGV in patients 
with severe neurological features including seizures, muscular hypotonia, 
and intellectual disability. We developed a diagnostic gene panel for targe-
ting all known genes of the GPI-anchor synthesis pathway to screen patients 
matching these features, and detected three missense mutations in PGAP2, 
c.46C>T, c.380T>C, and c.479C>T, in two unrelated patients with hyperphos-
phatasia mental retardation syndrome (HPMRS). The mutations cosegrega-
ted in the investigated families. PGAP2 is a gene involved in fatty acid remo-
deling of the GPI-anchor, which occurs in the Golgi apparatus and is required 
for stable association of GPI-anchored proteins with the cell surface mem-
brane rafts. Transfection of the mutant constructs p.Arg16Trp, p.Leu127Ser, 
and p.Thr160Ile into PGAP2-null cells showed only partial restoration of 
GPI-anchored marker proteins, CD55 and CD59, on the cell surface. In this 
work we show that also an impairment of GPI-anchor remodeling causes 
HPMRS and conclude that targeted sequencing of the GPI-anchor pathway 
genes is an effective diagnostic approach for this subclass of congenital dis-
orders of glycosylation.
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Krüger: None. Z. Na: None. T. Kinoshita: None. S. Mundlos: None. P.N. 
Robinson: None. J. Hecht: None. D. Horn: None.

C15.4
Diagnostic exome sequencing to elucidate the genetic basis of likely 
recessive disorders in consanguineous families
P. Makrythanasis1, M. Nelis1,2, F. A. Santoni1, M. Guipponi3, A. Vannier1, F. Béna3, S. 
Gimelli3, E. Stathaki3, S. Temtamy4, A. Mégarbané5,6, A. Masri7, M. S. Aglan4, M. S. Zaki4, 
A. Bottani3, S. Fokstuen3, L. Gwanmesia3, K. Aliferis3, M. E. Bustamante1, G. Stamoulis1, 
S. Psoni8, S. Kitsiou-Tzeli8, H. Frissyra8, E. Kanavakis8, N. Al-Allawi9, A. Sefiani10,11, 
S. Al-Hait12, S. C. Elalaoui10, N. Jalkh5, L. Al-Gazali13,14, F. Al-Jasmi13,14, H. Chaabouni 
Bouhamed15, E. Abdalla16, D. N. Cooper17, H. Hamamy1, S. E. Antonarakis1,3;  
1Department of Genetic Medicine and Development, University of Geneva, Geneva, 
Switzerland, 2Estonian Genome Centre, University of Tartu, Tartu, Estonia, 3Service of 
Genetic Medicine, University Hospitals of Geneva, Geneva, Switzerland, 4Department of 
Clinical Genetics, National Research Centre, Cairo, Egypt, 5Medical Genetics Unit, Saint 
Joseph University, Beirut, Lebanon, 6Institut Jerôme Lejeune, Paris, France, 7Pediatric 
Department, The University of Jordan, Amman, Jordan, 8Department of Medical Genetics, 
University of Athens, Athens, Greece, 9Department of Pathology, College of Medicine, 
University of Dohuk, Dohuk, Iraq, 10Département de Génétique Médicale, Institut 
National d‘Hygiène, Rabat, Morocco, 11Centre de Génomique Humaine, Faculté de 
Médecine et de Pharmacie, Université Mohamed V Souissi, Rabat, Morocco, 12Genetics 
& IVF Department, The Farah Hospital, Amman, Jordan, 13Department of Paediatrics, 
College of Medicine and Health Sciences, United Arab Emirates University, Al-Ain, United 
Arab Emirates, 14Department of Pediatrics, Tawam Hospital, United Arab Emirates 
University, Al-Ain, United Arab Emirates, 15Department of Human Genetics, University 
Tunis El Manar, Faculty of Medicine, Tunis, Tunisia, 16Medical Research Institute, 
Alexandria University, Alexandria, Egypt, 17Institute of Medical Genetics, School of 
Medicine, Cardiff University, Cardiff, United Kingdom.

Consanguinity increases the risk for autosomal recessive (AR) disorders. 
Exome sequencing provides an opportunity to arrive at a molecular diagno-
sis in a proportion of unresolved phenotypes in these families, thereby iden-
tifying novel candidate genes for AR phenotypes. Samples were collected 
from 32 consanguineous families characterized by a wide spectrum of phe-

notypes suggestive of AR inheritance. DNA was taken from the patient(s), all 
unaffected siblings and parents. All samples were genotyped with 720K SNP 
array to identify Runs of Homozygosity, allowing the definition of identical-
by-descent chromosomal regions likely to contain the responsible pathoge-
nic variants. Exome sequencing was performed on one affected individual 
per family. Variants within the identified target areas were called and filte-
red for various criteria for pathogenicity. Samples from one affected indivi-
dual per family were also examined by aCGH to detect homozygous deletions 
and duplications. On average, 21,719 variants were identified per patient. 
The putative pathogenic variant was found in known disease-causing ge-
nes (VLDLR, DMP1, FKTN, SEPSECS, GUCY2D, BBS4, SYNE1 and POMGNT1) 
in 8 families. In two families, strong candidate mutations were identified 
and in a further 16 families, variants of likely pathogenicity were found. In 
6 families, no plausible candidates were identified. Consanguineous fami-
lies provide a unique opportunity to identify pathogenic variants in both 
known and candidate genes responsible for recessive phenotypes in order 
to populate the missing space of genotype-to-phenotype links. We identified 
a putative causative variant in 25% of families tested. High-throughput se-
quencing represents a substantial improvement in our ability to diagnose 
recessively inherited disorders.
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C15.5
Exome Sequencing in the Diagnostics of non-motile Ciliopathies (113 
cases)
M. Schmidts1, E. Chanudet2, V. Plagnol3, F. Lescai2, H. Jungbluth4, G. Haliloglu5, H. 
Kayserili6, M. E. Hurles7, P. J. Scambler1, U. Consortium8, P. L. Beales1,2, H. M. Mitchison1;  
1Molecular Medicine Unit, Birth Defect Research Center, Institute of Child Health, 
University College London (UCL), London, United Kingdom, 2GOSgene-Center for 
Translational Genomics, Institute of Child Health, University College London (UCL), 
London, United Kingdom, 3Department of Genetics, Environment and Evolution, UCL 
Genetics Institute (UGI), University College London (UCL), London, United Kingdom, 
4Department of Paediatric Neurology, Evelina Children’s Hospital, Guy’s and St Thomas’ 
National Health Service (NHS) Foundation Trust, London, United Kingdom, 5Department 
of Pediatric Neurology, Hacettepe University Children‘s Hos, Ankara, Turkey, 6Medical 
Genetics Department, Medical Faculty, Istanbul University, Istanbul, Turkey, 7Wellcome 
Trust Sanger Institute, Hinxton, United Kingdom, 8www.uk10k.org, Rare Disease 
Working Group, United Kingdom.

Background: Non-motile cilia are hair like structures extending from the 
surface of most cells in mammalian organisms. Mutations in genes encoding 
for cilia associated proteins lead to complex developmental defects and alt-
hough individual ciliopathy diseases are very rare, together they represent a 
significant disease burden. Due to extensive genetic heterogeneity and phe-
notypic as well as genetic overlap, molecular diagnosis using Sanger sequen-
cing has been proven very difficult in the past. However, the development of 
Next Generation Sequencing techniques such as Whole Exome Sequencing 
(WES) offers new diagnostic tools. Results: We have investigated 61 Jeune 
Asphyxiating Thoracic Dysplasia (JATD), 37 Bardet-Biedl-Syndrome (BBS), 
7 Joubert and 9 other ciliopathy cases (total of 113 cases) using WES and 
were able to identify the disease causing gene in approximately two thirds 
of all cases with about 50% of JATD and Joubert cases but up to 90% of BBS 
cases being caused by known disease causing genes. Our findings lead to re-
vision of the clinical diagnosis in some cases and revealed new phenotype-
genotype associations, especially in JATD. Functional studies for several new 
genes identified are currently under investigation. However, the proportion 
of solved cases was much lower among less well defined phenotypes. Sum-
mary: Our findings in this large non-motile ciliopathy cohort demonstrate 
that WES is a very efficient tool in genetics diagnosis of heterogenous reces-
sive disorders facilitated by deep phenotyping. Compared to NGS gene panel 
sequencing, WES offers additional opportunities to identify new genes pre-
viously not associated with the condition investigated.

 M. Schmidts: None. E. Chanudet: None. V. Plagnol: None. F. Lescai: None. H. 
Jungbluth: None. G. Haliloglu: None. H. Kayserili: None. M.E. Hurles: 
None. P.J. Scambler: None. U. Consortium: None. P.L. Beales: None. H.M. 
Mitchison: None.
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C15.6
Detection of clinically relevant copy number variants with whole 
exome sequencing
J. de Ligt1, P. M. Boone2, R. Pfundt1, L. E. L. M. Vissers1, T. Richmond3, J. Geoghegan3, K. 
O’Moore3, N. de Leeuw1, C. Shaw2,3, H. G. Brunner1, J. R. Lupski2,4, J. A. Veltman1, J. Y. Hehir-
Kwa1;  
1Department of Human Genetics, Nijmegen Centre for Molecular Life Sciences, Institute 
for Genetic and Metabolic Disease, Radboud University Medical Centre, Nijmegen, 
Netherlands, 2Department of Molecular and Human Genetics, Baylor College of Medicine, 
Houston, TX, United States, 3Roche NimbleGen, Madison, WI, United States, 4Department 
of Pediatrics, Baylor College of Medicine and Texas Children’s Hospital, Houston, TX, 
United States.

Copy number variation (CNV) is a common source of genetic variation that 
has been implicated in many genomic disorders. This has resulted in the wi-
despread application of genomic microarrays as a first tier diagnostic tool. 
More recently whole exome sequencing (WES) has proven highly successful 
for unbiased detection of clinically relevant point mutations and small in-
sertion-deletions. Here, we evaluated the clinical utility of WES to detect 
CNVs in a set of DNAs from 10 patients with intellectual disability in which 
diagnostic SNP arrays previously detected 12 pathogenic CNVs. WES read 
depth approaches were compared to CNV detection provided by a range of 
(ultra) high-resolution microarrays (250K, 2.7M and 4.2M (exon targeted)), 
to assess WES performance. Using WES read depth data, we detected 11 of 
the 12 clinically relevant CNVs; a heterozygous single-exon deletion remai-
ned undetected. WES identified an average of five CNVs per exome, encom-
passing on average 8 genes (1-118). Breakpoint and gene content analysis 
showed that even though WES lacks breakpoint accuracy compared to the 
high-resolution microarrays, the gene content of clinically relevant CNVs, 
encompassing 3 or more exons, can be determined reliably. The detection 
power of WES for small and single-exon CNVs currently does not match the 
detection power of high-resolution microarray platforms, and should be 
optimized to detect these. The majority (76%) of all 33 rare coding CNVs 
(≥3 exons), identified by two independent microarray platforms, were suc-
cessfully identified by WES making it even more attractive as a first tier dia-
gnostic tool in genetically heterogeneous disorders.

 J. de Ligt: None. P.M. Boone: None. R. Pfundt: None. L.E.L.M. Vissers: 
None. T. Richmond: None. J. Geoghegan: None. K. O’Moore: None. N. de 
Leeuw: None. C. Shaw: None. H.G. Brunner: None. J.R. Lupski: None. J.A. 
Veltman: None. J.Y. Hehir-Kwa: None.

C16.1
Patterns and Rates of Exonic de novo Mutations in Sporadic 
Hirschsprung Disease Patients
H. Gui1, D. Schriemer2, B. J. L. Eggen2, R. M. W. Hofstra3, W. van IJcken3, M. van den Hout3, 
P. Griseri4, I. Matera4, I. Ceccherini4, A. Pelet5, J. Amiel5, S. Lyonnet5, M. Garcia-Barcelo1, P. 
K. Tam1, M. Ruiz-Ferrer6, G. Antiñolo6, S. Borrego6, C. Berrios7, A. Chakravarti7, on behalf 
of International Consortium of Hirschsprung Disease;  
1The University of Hong Kong, Hong Kong, Hong Kong, 2The University of Groningen, 
Groningen, Netherlands, 3Erasmus Medical Center, Rotterdam, Netherlands, 4Istituto G. 
Gaslini, L.go G. Gaslini 5, Italy, 5Université Paris 5-Descartes, Paris, France, 6Hospitales 
Universitarios Virgen del Rocio, Servilla, Spain, 7Johns Hopkins University, Baltimore, 
MD, United States.

Hirschsprung disease (HSCR, aganglionic megacolon; 1 in 5000 live births) 
is a disorder of the enteric nervous system (ENS) characterized by the ab-
sence of enteric neurons along a variable length of the intestine. HSCR most 
commonly presents sporadically, although it can be familial (5-20% of the 
patients). The sporadic

form of the disorder is believed to be a genetically complex disease with 
both de novo and/or inherited genetic lesions. To assess the role of de novo 
mutations (DNM) in sporadic HSCR, we performed exome sequencing on 
16 HSCR patients and their unaffected parents. Standard BWA/GATK pipe-
line was used to map the sequence reads to human reference genome 19 
and call genomic variants for all 48 samples simultaneously. Exonic DNM 
mutations were identified using KGGSeq. DNM candidates were scrutinized 
using Integrative Genomics Viewer (IGV) and those variants deemed plau-
sible were validated by Sanger sequencing. In total we confirmed 20 DNM 
mutations (17 SNVs, 3 Indels) in 16 genes. Five DNM were identified in RET 
(major HSCR gene). CCR2, COL6A3, MED26, NUP98, HMCN1 and DENND3 
had DNM mutations and were found mutated in independent HSCR pati-
ents. Importantly, some of these genes are members of pathways involved in 
the development of the ENS and the encoded proteins interact with known 
key signaling molecules. The overall exonic DNM mutation rate is 1.25 per 
HSCR trio, with 10 out of 16 (62.5%) patients harboring ≥ 1 DNM mutations. 
Therefore, DNM mutations, as inherited mutations, contribute to the deve-
lopment of sporadic HSCR.

 H. Gui: None. D. Schriemer: None. B.J.L. Eggen: None. R.M.W. Hofstra: 
None. W. van IJcken: None. M. van den Hout: None. P. Griseri: None. I. 
Matera: None. I. Ceccherini: None. A. Pelet: None. J. Amiel: None. S. Lyonnet: 
None. M. Garcia-Barcelo: None. P.K. Tam: None. M. Ruiz-Ferrer: None. G. 
Antiñolo: None. S. Borrego: None. C. Berrios: None. A. Chakravarti: None.

C16.2
A novel chromosomal breakage syndrome caused by a missense 
mutation in a gene from the SMC5/6 complex
M. Harakalova1, S. N. van der Crabben1, M. P. Hennus2, J. M. van Montfrans3, I. Renkens1, 
K. Duran1, M. van Roosmalen1, S. van Lieshout1, P. M. van Hasselt4, S. W. Terheggen-
Lagro5, P. Terhal1, T. Letteboer1, R. Hochstenbach1, K. Gaiser3, E. Kuijk6, I. J. Nijman1, N. 
Knoers1, W. Kloosterman1, E. Cuppen1,6, G. van Haaften1;  
1Department of Medical Genetics, UMCU, Utrecht, Netherlands, 2Department of Pediatric 
Intensive Care, Wilhelmina Children’s Hospital, Utrecht, Netherlands, 3Department 
of Pediatric Immunology, Wilhelmina Children’s Hospital, Utrecht, Netherlands, 
4Department of Metabolic and Endocrine Diseases, Wilhelmina Children’s Hospital, 
Utrecht, Netherlands, 5Department of Pediatric Pulmonology, Wilhelmina Children’s 
Hospital, Utrecht, Netherlands, 6Hubrecht Institute, KNAW and University Medical Center 
Utrecht (UMCU), Utrecht, Netherlands.

We characterized two Caucasian sisters who died at the age of one year of a 
sudden progressive pulmonary deterioration with multiple viral infections 
despite an intact immune system. They showed failure to thrive, hypotonia, 
mild psychomotor retardation, eczema, sparse hair growth, prominent ve-
ins, multiple aspecific cerebral calcifications and allergy. Karyotyping in cul-
tured lymphocytes showed up to two supernumerary marker chromosomes 
in the first girl and up to eight supernumerary marker chromosomes and 
missing chromosomal parts in the second girl. Array-CGH at 180K resoluti-
on based on DNA from blood of both sisters showed a normal female profile. 
Cultured skin fibroblasts grow very poorly; survivors show no chromosomal 
anomalies. All known chromosomal breakage syndromes were excluded by 
genetic testing.
Homozygosity mapping in the family revealed a large homozygous stretch of 
more than 8Mb and subsequent genealogical analysis proved consanguinity 
as far as ten generations back. Whole-exome sequencing in the two affected 
girls followed by additional segregation analysis in their healthy parents, 
two sisters and a brother identified a novel missense variant in a gene from 
the SMC5/6 complex proofing inheritance in an autosomal recessive man-
ner. The missense variant overlaps with the largest homozygous stretch, is 
located in a conserved region, and predicted to have a damaging effect on 
the protein function by PolyPhen and SIFT. It is absent in all available da-
tabases.
This work suggests the first evidence of a germline mutation in a gene from 
the structural maintenance of chromosomes complex SMC5/6 linked to a 
novel chromosomal breakage syndrome.

 M. Harakalova: None. S.N. van der Crabben: None. M.P. Hennus: None. J.M. 
van Montfrans: None. I. Renkens: None. K. Duran: None. M. van Roosmalen: 
None. S. van Lieshout: None. P.M. van Hasselt: None. S.W. Terheggen-Lagro: 
None. P. Terhal: None. T. Letteboer: None. R. Hochstenbach: None. K. Gaiser: 
None. E. Kuijk: None. I.J. Nijman: None. N. Knoers: None. W. Kloosterman: 
None. E. Cuppen: None. G. van Haaften: None.

C16.3
SPRTN deficiency causes a novel segmental progeroid syndrome with 
chromosomal instability
D. Lessel1, J. Oshima2, J. Lopez-Mosqueda3, I. Marinovic-Terzic4, M. Philipp5, R. Fertig6, 
S. von Ameln1, M. Degoricija4, H. Thiele7, G. Nürnberg7, P. Nürnberg7, G. M. Martin2, C. M. 
Aalfs8, K. Ramadan6, J. Terzic4, I. Dikic3, C. Kubisch1;  
1Institute of Human Genetics, University Ulm, Ulm, Germany, 2Department of Pathology, 
University of Washington, Seattle, WA, United States, 3Institute of Biochemistry II, 
University Frankfurt, Frankfurt, Germany, 4Department of Immunology and Medical 
Genetics, University of Split, Split, Croatia, 5Department of Biochemistry and Molecular 
Biology, University Ulm, Ulm, Germany, 6Institute of Pharmacology and Toxicology, 
University of Zürich-Vetsuisse, Zürich, Switzerland, 7Cologne Center for Genomics, 
University of Cologne, Cologne, Germany, 8Department of Clinical Genetics, Amsterdam 
Medical Centre, Amsterdam, Netherlands.

Syndromes with signs of premature aging affecting several tissues are crucial 
to identify novel genes and pathways involved in the aging process. We have 
studied a consanguineous patient affected by a segmental progeroid syn-
drome with chromosomal instability and early-onset hepatocellular carci-
noma. Exome sequencing revealed just a single non-annotated homozygous 
sequence change with a severe impact on protein structure: a homozygous 
frame-shift mutation in a formerly uncharacterized gene SPRTN. We showed 
that this protein is recruited to sites of DNA damage after treatment with ge-
notoxic agents and is crucially involved in various DNA damage response pa-
thways. siRNA-mediated depletion in cultured cells resulted in both severe 
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proliferation defects and chromosomal instability with increased sensitivity 
towards genotoxic agents comparable to the findings in patients’ primary 
cells. We also observed a siRNA-mediated distortion of the nuclear envelope 
like seen in other types of segmental progeria, which could be rescued by 
expression of human wildtype but not by a construct expressing the mutant 
isoform. In addition, we cloned the zebrafish ortholog and could show that 
morpholino-based silencing resulted in an increase of γH2AX foci, as a mar-
ker of DNA damage, as well as in developmental defects and increased mor-
tality. The latter could be partially rescued by expression of human wildtype 
but not by a construct expressing the mutant protein. In summary, we iden-
tified the cause of a novel segmental progeroid syndrome and a crucial role 
of this formerly uncharacterized gene in the regulation of aging.

 D. Lessel: None. J. Oshima: None. J. Lopez-Mosqueda: None. I. Marinovic-
Terzic: None. M. Philipp: None. R. Fertig: None. S. von Ameln: None. M. 
Degoricija: None. H. Thiele: None. G. Nürnberg: None. P. Nürnberg: 
None. G.M. Martin: None. C.M. Aalfs: None. K. Ramadan: None. J. Terzic: 
None. I. Dikic: None. C. Kubisch: None.

C16.4
Mutations in HDAC8 cause a clinically recognizable Cornelia de Lange 
Syndrome (CdLS)-like disorder
F. J. Kaiser1, D. Braunholz1, M. Ansari2, S. Lynch3, N. DiDonato4, J. Eckhold1, M. Gil-
Rodríguez5, J. Pié5, F. Ramos5, N. Revencu6, I. Krantz7, G. Gillessen-Kaesbach1, D. 
FitzPatrick2, M. Deardorff7;  
1Institut für Humangenetik, Lübeck, Germany, 2MRC Human Genetics Unit, Edinburgh, 
United Kingdom, 3Our Lady‘s Children‘s Hospital Crumlin, Dublin, United Kingdom, 
4Institut für Klinische Genetik, Dresden, Germany, 5Unit of Clinical Genetics and 
Functional Genomics, Zaragoza, Spain, 6Center of Human Genetics, Brussels, Belgium, 
7Children‘s Hospital of Philadelphia, Philadelphia, PA, United States.

CdLS is a rare multisystem genetic disorder typified by characteristic facies, 
prenatal onset growth failure, intellectual disability, distal limb anomalies, 
gastrointestinal and neurological disease. The phenotype shows a broad 
range of variability. About half of patients have mutations in NIPBL, which 
encodes a cohesin-associated factor. An additional 5% of the patients have 
mutations in SMC1A or SMC3, which encode structural components of cohe-
sin. Loose genotype-phenotype correlations exist, with mutations in NIPBL 
resulting in the majority of the “classically” affected patients. However aty-
pical or variant CdLS cases have a much lower mutation detection rate. Here 
we demonstrate that mutations in the X chromosome gene HDAC8 are pre-
sent in about 5% of our patient cohort and cause a recognizable subgroup 
of CdLS-like phenotypes. Most of these mutations are missense and de novo. 
About two-thirds of affected cases are heterozygous females and marked 
skewing of X-inactivation in peripheral blood DNA is common. Hemizygous 
males are more severely affected than females. The craniofacial appearance 
of HDAC8-cases is distinct from classical CdLS, and delayed anterior fonta-
nelle closure may be a useful discriminating feature. Limb malformations 
appear to be rare and postnatal growth failure is less severe than classical 
CdLS. Functional analysis of mutant HDAC8 proteins demonstrates partial 
or complete loss function. These data demonstrate that mutations in HDAC8 
cause a clinically distinct subgroup of CdLS and solidify HDAC8-mediated 
deacetylation in the molecular mechanism in cohesin function.

 F.J. Kaiser: None. D. Braunholz: None. M. Ansari: None. S. Lynch: None. N. 
DiDonato: None. J. Eckhold: None. M. Gil-Rodríguez: None. J. Pié: None. F. 
Ramos: None. N. Revencu: None. I. Krantz: None. G. Gillessen-Kaesbach: 
None. D. FitzPatrick: None. M. Deardorff: None.

C16.5
A homozygous PDE6D mutation in Joubert syndrome impairs 
targeting of farnesylated INPP5E protein to the primary cilium
S. Thomas1, K. J. Wright2, S. Le Corre3, A. Mocalizzi4, M. Romani4, A. Abhyankar5, 
J. Saada6, I. Perrault1, J. Amiel1, J. Litzler1, E. Filhol7, N. Elkhartoufi1, M. Kwong2, 
J. Casanova8,5, N. Boddaert9, W. Baehr10, S. Lyonnet1, A. Munnich1, L. Burglen11, N. 
Chassaing12, F. Encha-Ravazi1, M. Vekemans1, J. G. Gleeson13, E. Valente4, P. K. Jackson2, I. 
A. Drummond3, S. Saunier7, T. Attié-Bitach1;  
1INSERM U781 - Hôpital Necker Enfants Malades, Paris, France, 2Genentech Inc., San 
Francisco, CA, United States, 3Massachusetts General Hospital, Boston, MA, United 
States, 4Istituto di Ricovero e Cura a Carattere Scientifico, Roma, Italy, 5The Rockefeller 
University, New York, NY, United States, 6Hopital Antoine Béclère, Clamart, France, 
7INSERM U983 - Hôpital Necker Enfants Malades, Paris, France, 8INSERM U980 - Hôpital 
Necker Enfants Malades, Paris, France, 9Service de Radiologie pédiatrique-Hôpital 
Necker Enfants Malades, Paris, France, 10University of Utah Health Science Center, Salt 
Lake City, UT, United States, 11Service de Génétique et embryologie médicales-Hôpital 
d‘Enfants Armand Trousseau, Paris, France, 12Service de Génétique Médicale - EA4555 
UPSIII - CHU Toulouse, Toulouse, France, 13Neurogenetics Laboratory - Institute for 
Genomic Medicine - University of California, San Diego, CA, United States.

Primary cilia are microtubule-based organelles whose formation and 

compartmentalization are ensured by selective import of specific cargoes 
through a barrier at the ciliary base. Given the structural constraints im-
posed by this selectivity barrier, how membrane-associated proteins are 
imported into the primary cilia has remained unclear. In a consanguineous 
family with Joubert Syndrome (JS), combined exome sequencing and map-
ping identified a homozygous splice site mutation in PDE6D, encoding a 
prenyl-binding protein. We found that pde6d depletion in zebrafish leads 
to renal and retinal developmental anomalies and that wild type but not 
mutant PDE6D is able to rescue this phenotype. In an effort to understand 
the pathophysiological mechanisms underlying PDE6D mutation in JS we 
used tandem affinity purification/mass spectrometry and identified the ci-
liary farnesylated protein INPP5E involved in two ciliopathies (Joubert and 
MORM syndromes) as a cargo of PDE6D. We showed that PDE6D binds to 
INPP5E in a farnesyl-dependent manner and that patient truncated PDE6D, 
which localizes properly to the basal body, shows reduced binding to IN-
PP5E and to ARL2 and ARL3 that act as cargo-release factors for PDE6D-
bound farnesylated proteins. In patients and PDE6D-depleted cells, INPP5E 
fails to localize to the primary cilia indicating that PDE6D is required for 
INPP5E ciliary targeting. This study provides the first evidence of prenyl-
binding dependent trafficking in ciliopathies and highlights a specific me-
chanism enabling prenylated protein import within primary cilia.

 S. Thomas: None. K.J. Wright: None. S. Le Corre: None. A. Mocalizzi: 
None. M. Romani: None. A. Abhyankar: None. J. Saada: None. I. Perrault: 
None. J. Amiel: None. J. Litzler: None. E. Filhol: None. N. Elkhartoufi: None. M. 
Kwong: None. J. Casanova: None. N. Boddaert: None. W. Baehr: None. S. 
Lyonnet: None. A. Munnich: None. L. Burglen: None. N. Chassaing: None. F. 
Encha-Ravazi: None. M. Vekemans: None. J.G. Gleeson: None. E. Valente: 
None. P.K. Jackson: None. I.A. Drummond: None. S. Saunier: None. T. Attié-
Bitach: None.

C16.6
Integrator Complex Subunit 8 mutations associated with abnormal 
brain development and spliceosomal defect
R. Oegema, R. Schot, D. Heijsman, L. van Unen, S. Kheradmand Kia, J. Hoogeboom, A. 
Kremer, F. W. Verheijen, P. van der Spek, R. Hofstra, M. Fornerod, G. M. S. Mancini;  
ErasmusMC, Rotterdam, Netherlands.

The Integrator Complex (IC) is responsible for the 3‘-end processing of the 
U1/U2 major spliceosome snRNAs. Maturation of these snRNAs presumably 
takes place in the subnuclear Cajal body and the IC is an essential compo-
nent for its integrity. There is accumulating evidence that the IC is necessary 
for normal vertebrate development, however no association with human 
disease has been reported yet.
Three siblings presented with severe developmental brain abnormalities, 
cerebellar hypoplasia and periventricular nodular heterotopia (PNH) of 
unknown cause. Using whole genome sequencing (Complete Genomics), 
and filtering for recessive inheritance, we discovered compound heterozy-
gous mutations in Integrator Complex Subunit 8 (INTS8) in the three sibs, the 
parents being heterozygous. QRT-PCR showed 2-fold decreased INTS8 RNA 
levels in patients’ cells compared to controls. Pathway analysis (Ingenuity) 
of expression data (Affymetrix U133 expression arrays and Gene Chip 1.0 ST 
exon arrays) of RNA extracted from patient fibroblasts showed enrichment 
of deregulated genes involved in mRNA splicing and posttranscriptional mo-
dification. Expression data of (developing) human brain structures (Allen 
Brain Atlas) show that expression of INTS8 peaks prenatally, especially in 
the ganglionic eminences, (sub)ventricular zone and hindbrain, similar to 
mouse embryo (Emage databse). From these areas neuronal precursors mi-
grate to the cortex, and these regions are compatible with the PNH and cere-
bellar phenotype in the patients. Immuno-staining of Cajal bodies in INTS8-
depleted and in patients’ fibroblasts is ongoing and will be presented.
We propose that dysfunction of the Integrator Complex, through a spliceoso-
mal defect, leads to severely disrupted brain development in humans.

 R. Oegema: None. R. Schot: None. D. Heijsman: None. L. van Unen: None. S. 
Kheradmand Kia: None. J. Hoogeboom: None. A. Kremer: None. F.W. 
Verheijen: None. P. van der Spek: None. R. Hofstra: None. M. Fornerod: 
None. G.M.S. Mancini: None.

C17.1
Natural variation in the histone demethylase, KDM4C, influences 
transcriptional regulation and cell growth
B. L. Gregory1, V. G. Cheung1,2;  
1University of Pennsylvania, Philadelphia, PA, United States, 2Howard Hughes Medical 
Institute, Chevy Chase, MD, United States.

Histone demethylases are chromatin modifiers; while their biochemical ac-
tivities have been characterized, very few of their target genes are known. 
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In this study, by genetic and molecular analyses, we identified and charac-
terized over 300 target genes of KDM4C, a member of the Jumonji family of 
histone demethylases. KDM4C demethylates tri-methylated H3K9 histone 
marks, which are associated with transcriptional repression.
We measured gene expression in B-cells from members of 45 large pedi-
grees, and treated gene expression levels as quantitative traits in linkage 
and association analyses. We found extensive individual variation in the ex-
pression level of KDM4C. Genetic analyses showed that KDM4C expression is 
regulated in cis by variants near the 3’ end of KDM4C, and luciferase reporter 
assays confirmed the presence of enhancer activity in this region. The ge-
netic studies also identified more than 300 genes whose expression levels 
are regulated by KDM4C. By chromatin immunoprecipitation, we found that 
KDM4C localized to these genes. Individuals with high KDM4C expression 
had more KDM4C binding to its target genes than individuals with lower 
KDM4C expression. Many of the target genes play key roles in cell prolifera-
tion. We found that cells from individuals with high KDM4C expression grew 
faster than those from individuals with lower KDM4C expression. In additi-
on, we found KDM4C to be expressed at higher levels in cancers than in cor-
responding normal cells, and that KDM4C depletion attenuates cancer cell 
growth. In this presentation, I will describe how transcriptional regulation 
by KDM4C differs among individuals and how this influences cell growth.

 B.L. Gregory: None. V.G. Cheung: None.

C17.2
Enrichment of uniparental disomy events detected in the Deciphering 
Developmental Disorders rare disease study
D. A. King, M. E. Hurles;  
Wellcome Trust Sanger Institute, Hinxton, United Kingdom.

The Deciphering Developmental Disorders (DDD) project aims to identify 
the disease-causing mutations for 12,000 children in the UK with rare, pre-
sumed genetic, developmental diseases. This study uses a proband-mother-
father trio design, which by its nature facilitates the identification of inhe-
ritance anomalies. This work focuses on the investigation of uniparental di-
somy (UPD), an inheritance defect characterised by the inheritance of both 
chromosome homologs from only one parent. UPD can result in imprinting 
disorders, or lead to the unmasking of recessive disorders, phenomena that 
are generally uncommon, but over-represented among individuals with rare 
diseases. Our newly developed method reads VCF-formatted trio genotype 
data, identifies genotypes in the proband only compatible with uniparen-
tal inheritance, and performs a statistical test to identify chromosomes 
with a significant enrichment of these informative genotypes. Simulation 
testing demonstrated 100% sensitivity in detecting whole-chromosome 
UPD events from both SNP genotyping chip-derived and exome-derived ge-
notypes, and remained completely sensitive for segmental UPD detection 
down to ten megabases for most types of UPD. We applied the method on 
1,075 trios from the DDD project and identified five probands with complete 
chromosomal uniparental disomy and one proband with segmental unipa-
rental disomy. This is a significant enrichment over the population preva-
lence of UPD, suggesting that most of these events are pathogenic. One of 
these events represents a known imprinting disorder and exome analysis 
has identified several rare homozygous candidate variants, mainly in the 
isodisomic regions of UPD chromosomes, which provide targets for further 
functional evaluation.

 D.A. King: None. M.E. Hurles: None.

C17.3
Exonic splicing mutations in Mendelian disorders: more prevalent 
than currently estimated
O. Soukarieh1, D. Di Giacomo1, S. Krieger2, T. Frébourg1,3, M. Tosi1, P. Gaildrat1, A. 
Martins1;  
1Inserm U1079, University of Rouen, Institute for Research and Innovation in 
Biomedicine, Rouen, France, 2Cancer Genetics, CRLCC François Baclesse, Caen, France, 
3Department of Genetics, Rouen University Hospital, Rouen, France.

The identification of a causal mutation is essential for molecular diagnosis 
and clinical management of Mendelian diseases. Even if new-generation 
exome sequencing has greatly improved the detection of exonic changes, 
the biological interpretation of most exonic variants remains challenging. 
We evaluated the prevalence of RNA splicing mutations among exonic va-
riants identified in BRCA2 and MLH1, two genes implicated in the most fre-
quent Mendelian forms of cancer. BRCA2 exon 7 and MLH1 exon 10 were 
used as model systems. By performing minigene-based ex vivo assays, we 
determined the effect on splicing produced by all single-substitutions listed 
in public databases, within these exons, initially reported as synonymous, 

missense or nonsense mutations (n=52). Our results revealed that a signi-
ficant fraction of these variants have an effect on splicing. Importantly, when 
patient RNA was available, minigene and in vivo data were shown to be con-
cordant. Remarkably, a significant subset of variants induced exon skipping 
in spite of being located outside splice sites (10 in BRCA2 and 7 in MLH1), an 
effect that could not be predicted by commonly used bioinformatic approa-
ches. This observation led us to test a newly developed in silico tool aiming 
at detecting exonic splicing regulatory elements. With very few exceptions, 
we found the predictions produced by this tool to be concordant with our 
minigene-derived data. This study shows that the fraction of splicing muta-
tions is underestimated in Mendelian diseases and highlights the predictive 
potential of a newly developed in silico tool in pinpointing exonic mutations 
that affect RNA splicing.

 O. Soukarieh: None. D. Di Giacomo: None. S. Krieger: None. T. Frébourg: 
None. M. Tosi: None. P. Gaildrat: None. A. Martins: None.

C17.4
New insights into human germline chromothripsis: underlying 
mechanisms and definition
L. Nazaryan1, M. Bak1, A. Lind-Thomsen1, C. Halgren1, E. Stefanou2, C. Hansen1, K. F. 
Henriksen1, M. Bugge1, J. Lespinasse3, G. Houge4, N. Tommerup1;  
1Wilhelm Johannsen Centre for Functional Genome Research, Department of Cellular 
and Molecular Medicin, University of Copenhagen, Copenhagen, Denmark, 2Laboratory 
of Medical Genetics, Department of Pediatrics, University General Hospital of Patras, 
Rion, Greece, 3Department of Cytogenetics, Central hospital, Chambery, France, 4Center 
of Medical Genetics and Molecular Medicine, Bergen, Norway.

Recently, a new phenomenon of highly complex genomic rearrangements 
was revealed, which was termed chromothripsis and defined by the accu-
mulation of multiple breakpoints within relatively small chromosomal regi-
ons and by extensive rearrangements within a single cell cycle. So far there 
are only data from 13 reported germline chromothripsis (GC) cases with 
a maximum number of breakpoints < 25. The lower complexity has been 
suggested to be due to selection. Herein, we present five new cases of GC, 
two of which are the most complex cases studied so far, involving 46 and 
140 breakpoints, respectively. This supports that viability of these cases 
is not determined by the number of breakpoints per se, but rather by the 
functional consequences of the truncated genes and regulatory landscapes. 
We confirmed the surprisingly balanced state of GC in four cases, but one is 
associated with larger deletions at all breakpoints involved. The most likely 
mechanism for these rearrangements would be local shattering of the chro-
mosomal regions generating numerous double-strand DNA breaks, which 
have subsequently been repaired by non-homologous or microhomology-
mediated end-joining mechanisms. However, we do not exclude the invol-
vement of replication based mechanisms in the case with deletions at all 
breakpoints. Combined with the reported GC cases, we observe a significant 
overlap of the shattered chromosomal regions suggesting that the shatte-
ring may be a non-random process. Finally, we clarify the term chromothrip-
sis and classify chromosome shattering as mild, moderate and severe based 
on the number of breakpoints accumulated within a cluster.

 L. Nazaryan: None. M. Bak: None. A. Lind-Thomsen: None. C. Halgren: 
None. E. Stefanou: None. C. Hansen: None. K.F. Henriksen: None. M. Bugge: 
None. J. Lespinasse: None. G. Houge: None. N. Tommerup: None.

C17.5
Whole-genome sequencing analysis of human induced pluripotent 
stem cells uncovers lineage-manifested CNVs
A. E. Urban1, A. Abyzov2, J. Mariani2, D. Palejev2, M. Haney1, Y. Zhang2, L. Tomasini2, A. 
Szekely2, S. M. Weissman2, M. Gerstein2, F. Vaccarino2;  
1Stanford University, Palo Alto, CA, United States, 2Yale University, New Haven, CT, United 
States.

We have performed whole-genome sequencing based CNV analysis in 
7 fibroblast samples and 20 corresponding induced pluripotent stem 
cell lines obtained from two families [Abyzov et al., Nature. 2012 Dec 
20;492(7429):438-42].
We found that on average an iPSC line has two LM-CNVs (lineage-manifested 
CNVs). We defined the term LM-CNV to describe CNVs detected by genome-
wide analyses in an iPSC line but not in the fibroblast culture from which 
the given iPSC line was derived but without making a statement as to the 
nature of the CNV-forming event (i.e. de novo formation during reprogram-
ming from fibroblast to iPSC or unmasking of a somatic variant present in 
mosaic fashion in the fibroblast tissue).
After detecting LM-CNVs by sequencing based analysis in the iPSC lines we 
investigated the masked, mosaic presence of the same CNVs in the fibroblast 
tissue of origin. We determined that more than half of the LM-CNVs detected 
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in iPSC lines were already present as low allele frequency, mosaic somatic 
CNVs in the fibroblasts and that up to 40% of fibroblast cells carry such me-
dium-sized to large somatic CNVs. Therefore, de novo CNVs in iPSCs may not 
be an obligate consequence of reprogramming. Our analysis unexpectedly 
revealed extensive somatic copy number variability in fibroblasts carrying 
over into iPSC and becoming unmasked in the process.
Our results underline the necessity of carrying out high-resolution genome 
analysis during iPSC-model based studies and demonstrate that whole-ge-
nome sequencing allows for detection and managing of the potential con-
founds caused by genomic variation such as LM-CNVs.

  A.E. Urban: F. Consultant/Advisory Board; Modest; Tyche Mathematical Content 
Analysis. A. Abyzov: None. J. Mariani: None. D. Palejev: None. M. Haney: 
None. Y. Zhang: None. L. Tomasini: None. A. Szekely: None. S.M. Weissman: 
None. M. Gerstein: None. F. Vaccarino: None.

C17.6
Modelling and rescuing neurodevelopmental defect of Down 
syndrome using induced pluripotent stem cells from monozygotic 
twins discordant for trisomy 21
Y. HIBAOUI1,2, I. GRAD1, A. LETOURNEAU2, M. R. SAILANI2, S. DAHOUN2, F. A. SANTONI2, S. 
GIMELLI2, M. L. GUIPPONI2, M. PELTE3, F. BENA2, S. E. ANTONARAKIS2, A. FEKI1,4;  
1Stem Cell Research Laboratory, Department of Obstetrics and Gynecology, Geneva 
University Hospitals, CH-1211 Geneva, Switzerland, 2Department of Genetic Medicine 
and Development, University of Geneva Medical School and Geneva University Hospitals, 
CH-1211 Geneva, Switzerland, 3Department of Pathology and Immunology, Faculty of 
Medicine, University of Geneva, CH-1211 Geneva, Switzerland, 4Service de gynécologie 
obstétrique, HFR Fribourg - Hôpital cantonal, CH-1708 Fribourg, Switzerland.

Down syndrome (DS, trisomy 21), is the most common chromosomal disor-
der, with an incidence of 1 in 800 live births. Its phenotypic characteristics 
include intellectual impairment and several other developmental abnor-
malities, for the majority of which the pathogenetic mechanisms remain 
unknown. Here, we have generated induced pluripotent stem cells (iPSCs) 
derived from monozygotic twins discordant for trisomy 21: Twin-N-iPSCs 
and Twin-DS-iPSCs. Since the rest of the genome is identical between the 
two samples, we hypothesize that these twins were ideal to study the effect 
of the supernumerary chromosome 21.
We found that Twin-DS-iPSCs recapitulate the neurodevelopmental features 
of DS. The alterations observed by genetic analysis at the iPSC level and at 
first approximation in early development illustrate the developmental di-
sease transcriptional signature of DS. DS-iPSCs exhibited an abnormal neu-
ral differentiation in vivo and in vitro. Twin-DS-iPSC-derived neurospheres 
showed a reduced number of neuroprogenitor cells (NPCs). When NPCs 
were further differentiated into neurons, we found structural changes in the 
architecture and density of neuron, glial cell and oligodendrocyte populati-
ons together with misexpression of genes involved in lineage specification, 
neurogenesis and brain development. Importantly, targeting DYRK1A (on 
chromosome 21) pharmacologically or by shRNA corrected these defects. 
These improvements were associated with the restoration of REST/NRSF, 
WNT and NOTCH signaling to near normal levels.
In conclusion, these findings establish iPSCs generated from human mono-
zygotic twins discordant for trisomy 21 as a unique model to recapitulate DS 
phenotypes, study the detailed mechanisms involved in the pathogenesis of 
DS and design new therapies.

 Y. Hibaoui: None. I. Grad: None. A. Letourneau: None. M.R. Sailani: None. S. 
Dahoun: None. F.A. Santoni: None. S. Gimelli: None. M.L. Guipponi: None. M. 
Pelte: None. F. Bena: None. S.E. Antonarakis: None. A. Feki: None.

C18.1
Meta-analysis of 233,000 individuals identifies sex- and age-
dependent genetic associations for obesity traits
Z. Kutalik1,2, T. Winkler3, S. Chu4, J. Czajkowski5, T. Fall6, A. Justice7, T. O. Kilpeläinen8, Y. 
Lu9, R. Mägi10, M. Graff7, K. E. North11, I. M. Heid3,12, R. J. Loos9,13;  
1Department of Medical Genetics, University of Lausanne, Lausanne, Switzerland, 
Lausanne, Switzerland, 2Swiss Institute of Bioinformatics, Lausanne, Switzerland, 
3Genetic Epidemiology, Department of Epidemiology and Preventive Medicine, University 
of Regensburg, Regensburg, Germany, 4Department of Biostatistics, School of Public 
Health, University of Michigan, Ann Harbor, MI, United States, 5Division of Statistical 
Genomics, Center for Genome Sciences & Systems Biology, Washington University School 
of Medicine, St. Louis, MO, United States, 6Department of Medical Sciences, Molecular 
Epidemiology and Science for Life Laboratory, Uppsala University, Uppsala, Sweden, 
7Department of Epidemiology, Gillings School of Global Public Health, University of 
North Carolina at Chapel Hill, Chapel Hill, NC, United States, 8Novo Nordisk Foundation 
Center for Basic Metabolic Research, University of Copenhagen, Copenhagen, Denmark, 
9The Charles Bronfman Institute for Personalized Medicine, Icahn School of Medicine at 
Mount Sinai, New York, NY, United States, 10Estonian Genome Center, University of Tartu, 
Tartu, Estonia, 11Department of Epidemiology, Gillings School of Global Public Health, 

University of North Carolina, Chapel Hill, NC, United States, 12Genetic Epidemiology, 
Helmholtz Zentrum Muenchen-German Research Center for Environmental Health, 
Neuherberg, Germany, 13MRC Epidemiology Unit, Institute of Metabolic Science, 
Addenbrooke‘s Hospita, Cambridge, United Kingdom.

Previous investigations by the Genetic Investigation of ANthropometric 
Traits (GIANT) consortium have shown that seven of the 14 single nucleoti-
de polymorphisms (SNPs) found to influence body shape have significantly 
larger effect in women than in men. Adult body composition and body shape 
change over time (e.g. following menopause), which may be explained by 
age-and-sex-dependent genetic effects.
We conducted age-and-sex stratified genome-wide association (GWA) meta-
analyses of 117 studies (133,012 women, 100,652 men) within the GIANT 
consortium. Each study tested for association of up to 2.8M SNPs and obesity 
related traits: body mass index (BMI) and waist-hip ratio (WHR). The effects 
were estimated separately in four strata divided by age (<50y, >=50y) and 
sex and subsequently compared against each other via heterogeneity test.
Our analysis identified no sex- and eight age-specific BMI associations at 5% 
FDR. Three novel BMI SNPs are located in or near PVRL2, TCF7L2 and DDC. 
The novel TCF7L2 association (observed in >=50y) is also linked to type 2 
diabetes, however the effect direction is opposite. An additional five SNPs 
are located near established BMI loci: SEC16B, ADCY3, TNNI3K, TMEM18, 
NEGR1. Two out of the 8 SNPs have stronger effect in the older group. For 
WHR, we identified no age- and 29 sex-specific associations, 20 of which are 
novel loci. Strikingly, all but three SNPs have a more pronounced effect in 
women than in men.
Our results highlight the importance of sex- and age-stratified GWAS analy-
ses in revealing the sex- and age-dependent genetic underpinnings of obe-
sity traits.

 Z. Kutalik: None. T. Winkler: None. S. Chu: None. J. Czajkowski: None. T. Fall: 
D. Speakers Bureau/Honoraria (speakers bureau, symposia, and expert witness); 
Modest; MSD. A. Justice: None. T.O. Kilpeläinen: None. Y. Lu: None. R. Mägi: 
None. M. Graff: None. K.E. North: None. I.M. Heid: None. R.J. Loos: None.

C18.2
A causal association between vitamin D status and blood pressure: a 
Mendelian Randomization study in up to 150,846 individuals
K. S. Vimaleswaran1, D. J. Berry1, A. Cavadino1, P. van der Harst2, G. Grimnes3, A. K. 
Zaineddin4, C. Lu5, A. Couto Alves6, M. H. de Borst7, A. Wong8, E. Tikkanen9, M. Mangino10, 
K. A. Jablonski11, I. M. Nolte12, B. L. Langdahl13, D. K. Houston14, T. S. Ahluwalia15, P. J. van 
der Most12, D. Pasko16, L. Zgaga17, J. Heinrich18, E. Thiering18, F. G. R. Fowkes17, C. Ohlsson19, 
K. Michaëlsson20, T. M. Frayling16, T. Sørensen15, S. B. Kritchevsky14, L. Rejnmark13, L. 
K. Billings21, T. D. Spector10, T. Lehtimäki22, D. Kuh8, S. E. Humphries23, C. Cooper24, J. G. 
Eriksson25, W. März26, C. Power1, M. Kumari27, H. Brenner4, R. Jorde3, H. Snieder12, T. J. 
Wang28, A. D. Hingorani27, S. Pilz29, J. C. Whittaker30, M. R. Järvelin6, E. Hyppönen on belalf 
of D-CarDia collaboration1;  
1MRC Centre of Epidemiology for Child Health, Centre for Paediatric Epidemiology and 
Biostatistics, UCL Institute of Child Health, London, United Kingdom, 2Department of 
Cardiology, University of Groningen, University Medical Center Groningen, Groningen, 
Netherlands, 3Tromsø Endocrine Research Group, Department of Clinical Medicine, 
University of Tromsø & Division of Internal Medicine, University Hospital of North 
Norway, Tromsø, Norway, 4Division of Clinical Epidemiology and Ageing Research, 
German Cancer Research Centre, Im Neuenheimer Feld 581, 69120, Heidelberg, 
Germany, 5Department of Biostatistics, Boston University School of Public Health, 
Boston, MA, United States, 6Department of Biostatistics and Epidemiology, School of 
Public Health, MRC-HPA Centre for Environment and Health, Imperial College, Faculty 
of Medicine, London, United Kingdom, 7Division of Nephrology, Department of Internal 
Medicine, University Medical Center Groningen and University of Groningen, Groningen, 
Netherlands, 8MRC Unit for Lifelong Health and Ageing, Research Department of 
Epidemiology and Public Health, University College London, London, United Kingdom, 
9Institute for Molecular Medicine Finland FIMM, University of Helsinki, Helsinki, Finland, 
10Department of Twin Research and Genetic Epidemiology, King’s College London, 
London, United Kingdom, 11The Biostatics Center, The George Washington University, 
Rockville, MD, United States, 12Unit of Genetic Epidemiology and Bioinformatics, 
Department of Epidemiology, University Medical Center Groningen

Low vitamin D status is highly prevalent and associated with high blood 
pressure (BP) and hypertension in observational studies. We used a Men-
delian Randomization approach to investigate the causal relationship bet-
ween vitamin D status [measured by 25-hydroxyvitamin D, 25(OH)D] and 
BP/hypertension. We examined associations of four vitamin D-related 
SNPs with 25(OH)D (for validation) and with BP/hypertension (for causal 
inference) individually and in combination using separate allele scores for 
SNPs involved in synthesis (comprising DHCR7 and CYP2R1) and metabo-
lism (comprising GC and CYP24A1) of 25(OH)D. Meta-analysis included 
up to 108,173 individuals from 35 studies. 25(OH)D was associated with 
systolic BP (SBP) (p=0.01) and hypertension (p=0.01). All four SNPs were 
strongly associated with 25(OH)D (p<7.59 x 10-14). None of the SNPs/allele 
scores was associated with BP/hypertension. However, when meta-analy-
sing D-CarDia results together with results from International Consortium 
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for Blood Pressure to increase statistical power (n=125,172, overlapping 
studies excluded), both CYP2R1 (p=0.03) and synthesis score (p=0.01) 
were associated with DBP. Similarly, CYP2R1 (p=0.02) and synthesis score 
(p=0.002) showed an association with hypertension after meta-analysing 
D-CarDia results with results from CHARGE and Global BPgen consortia 
(n=150,846). Instrumental variable analyses using synthesis score as an 
instrument suggested a modest causal association, where for every 10% in-
crease in 25(OH)D concentrations, there was a 0.24 mmHg decrease in DBP 
(95%CI:-0.43,-0.05,p=0.02) and 7% decrease in the odds of hypertension 
(95%CI:2.4%,11.1%,p=0.003). In conclusion, these data support a causal 
role of higher 25(OH)D in leading to reductions in blood pressure, providing 
further support for important non-skeletal effects for vitamin D.

 K.S. Vimaleswaran: None. D.J. Berry: None. A. Cavadino: None. P. van der 
Harst: None. G. Grimnes: None. A.K. Zaineddin: None. C. Lu: None. A. Couto 
Alves: None. M.H. de Borst: None. A. Wong: None. E. Tikkanen: None. M. 
Mangino: None. K.A. Jablonski: None. I.M. Nolte: None. B.L. Langdahl: 
None. D.K. Houston: None. T.S. Ahluwalia: None. P.J. van der Most: None. D. 
Pasko: None. L. Zgaga: None. J. Heinrich: None. E. Thiering: None. F.G.R. 
Fowkes: None. C. Ohlsson: None. K. Michaëlsson: None. T.M. Frayling: 
None. T. Sørensen: None. S.B. Kritchevsky: None. L. Rejnmark: None. L.K. 
Billings: None. T.D. Spector: None. T. Lehtimäki: None. D. Kuh: None. S.E. 
Humphries: None. C. Cooper: None. J.G. Eriksson: None. W. März: None. C. 
Power: None. M. Kumari: None. H. Brenner: None. R. Jorde: None. H. Snieder: 
None. T.J. Wang: None. A.D. Hingorani: None. S. Pilz: None. J.C. Whittaker: 
None. M.R. Järvelin: None. E. Hyppönen on belalf of D-CarDia collaboration: 
None.

C18.3
Large-scale genome-wide association meta-analysis using imputation 
from the dense 1000 Genomes Project identifies novel susceptibility 
loci for glycemic and obesity traits: ENGAGE Consortium report
M. Horikoshi1, R. Mägi2, I. Surakka3, A. Sarin3, A. Mahajan1, L. Marullo4, T. Ferreira1, T. 
Esko2,5, C. M. Lindgren1,5, A. P. Morris1, M. I. McCarthy1,6, S. Ripatti3,7, I. Prokopenko8,1;  
1University of Oxford, Oxford, United Kingdom, 2Estonian Genome Center, University 
of Tartu, Tartu, Estonia, 3FIMM, University of Helsinki, Helsinki, Finland, 4University 
of Ferrara, Ferrara, Italy, 5Broad Institute, Cambridge, MA, United States, 6Churchill 
Hospital, Oxford, United Kingdom, 7Wellocme Trust Sanger Institute, Hinxton, United 
Kingdom, 8Imperial College London, London, United Kingdom.

Genome-wide association studies (GWAS) detected numerous associations 
with quantitative glycemic and obesity traits: only ~5% of phenotypic va-
riance been explained mainly by common variants (minor allele frequency, 
MAF >5%). Our aim was to detect novel associated loci; low frequency va-
riants influencing trait variability and novel independent variants at known 
loci. We performed large-scale fixed-effects meta-analysis of GWAS data 
including up to 38 million SNPs imputed using the 1000 Genomes Project 
reference panel (06/2011 release). The analysis was performed in up to 
18 European GWAS, for fasting glucose (FG, n=46,694), fasting insulin (FI, 
n=24,245), body-mass-index (BMI, n=87,048) and waist-to-hip ratio adju-
sted for BMI (WHR, n=54,572).
We identified novel loci at genome-wide significance for FG (1 locus near 
RMST, p=2.0x10-10, MAF=0.10) and BMI (5 loci near GALNT10, DTX2P1, 
GRID1, EPYC and AKAP6; p<4.5x10-8, MAF=0.07~0.49). Through conditional 
analysis, we identified a novel low-frequency variant associated with FG in-
dependent of the lead SNP at G6PC2 (2-169748691, MAF=0.012, p=3.0x10-

19, conditional p=1.7x10-21). At a known locus for WHR, RSPO3, we detected 
a novel independent lead signal with stronger association and larger effect 
size than the previously reported signal (new β=0.11, p=1.7x10-13, MAF=0.08 
vs. old β=0.04, p=2.1x10-11, MAF=0.49).
Our results highlight the potential advantages of imputation using the high-
density reference panels for the identification of novel associated signals for 
both common and low frequency variants for quantitative metabolic traits.

 M. Horikoshi: None. R. Mägi: None. I. Surakka: None. A. Sarin: None. A. 
Mahajan: None. L. Marullo: None. T. Ferreira: None. T. Esko: None. C.M. 
Lindgren: None. A.P. Morris: None. M.I. McCarthy: None. S. Ripatti: None. I. 
Prokopenko: None.

C18.4
The ‚Genome of The Netherlands‘ outperforms ‚1000 genomes‘ as a 
reference set for imputing rare variants in the European population
P. Deelen1, F. van Dijk1, L. Francioli2, J. Hottenga3, E. van Leeuwen4, M. Kattenberg3, L. 
Karssen4, K. Estrada5, E. Kreiner-Møller5, F. Rivadeneira5, A. Kanterakis1, H. Westra1, 
A. Menelaou2, D. van Enckevort6, .. Members of the GoNL consortium1, L. Franke1, P. de 
Bakker2, C. Wijmenga1, M. Swertz1;  
1Genomics Coordination Center & Department of Genetics, University Medical Center 
Groningen & University of Groningen, Groningen, Netherlands, 2Departments of Medical 
Genetics & Epidemiology, University Medical Center Utrecht, Utrecht, Netherlands, 

3Department of Biological Psychology, VU University, Amsterdam, Netherlands, 
4Department of Epidemiology, Erasmus Medical Center, Rotterdam, The Netherlands, 
Rotterdam, Netherlands, 5Departments of Epidemiology & Internal Medicine, Erasmus 
Medical Center, Rotterdam, Netherlands, 6Netherlands Bioinformatics Centre, Nijmegen, 
Netherlands.

Imputation of missing genotypes can be an effective method to improve 
genome-wide association studies (GWAS) by increasing the number of SNPs 
to be tested for association. By¬¬¬ matching the study haplotypes to high-
resolution reference haplotypes, the imputation process is able to infer ge-
notypes of un-typed variants. We show that the Genome of The Netherlands 
(GoNL) reference set not only outperforms the 1000 genomes (1000G) re-
ference set for imputing Dutch samples but also for Italian samples. We also 
assessed the effect of fine-mapping on an eQTL study.
We quantified the difference in imputation quality by using samples ge-
notyped on the Hap550 and the ImmunoChip, which we used as our gold 
standard. Genotypes from Hap550 were imputed using GoNL and 1000G to 
produce two datasets. The imputed genotypes were compared to genotypes 
present on the ImmunoChip. The median concordance in the Dutch samp-
les of 4,192 rare SNPs (MAF <0.5%) increased from 0.37 to 0.54 when the 
imputing used GoNL compared to 1000G. In the Italian samples the median 
concordance of rare variants also improved when using GoNL (from 0.27 
to 0.37). We found large deviations of the predicted concordance to the ob-
served concordance, validating the use of our gold-standard benchmarking 
and making it evident that interesting imputed variants should always be 
validated.
An eQTL dataset was used to assess the effects of a better imputation on 
GWAS. We found a significant improvement when using imputation, both in 
signal strength and in fine-mapping. For the fine-mapping we performed an 
enrichment on ENCODE’s regulomeDB.

 P. Deelen: None. F. van Dijk: None. L. Francioli: None. J. Hottenga: None. E. 
van Leeuwen: None. M. Kattenberg: None. L. Karssen: None. K. Estrada: 
None. E. Kreiner-Møller: None. F. Rivadeneira: None. A. Kanterakis: None. H. 
Westra: None. A. Menelaou: None. D. van Enckevort: None. .. Members of the 
GoNL consortium: None. L. Franke: None. P. de Bakker: None. C. Wijmenga: 
None. M. Swertz: None.

C18.5
Genome-wide assocation study identifies common variation 
associated with congenital heart disease
J. Goodship1, H. Cordell1, J. Bentham2, A. Topf1, D. Zelenika3, S. Heath3, C. Mamasoula1, D. 
Brook4, S. Bhattacharya2, D. Winlaw5, K. Devriendt6, S. Mital7, A. Postma8, M. Lathrop3, M. 
Farrall2, B. Keavney1;  
1Institute of Genetic Medicine, Newcastle upon Tyne, United Kingdom, 2Department of 
Cardiovascular Medicine, Oxford, United Kingdom, 3Centre National de Genotypage, 
Evry, France, 4Institute of Genetics, Nottingham, United Kingdom, 5The Children‘s 
Hospital, Westmead, Australia, 6Centre for Human Genetics, Leuven, Belgium, 7Hospital 
for Sick Children, Toronto, ON, Canada, 8Academic Medical Centre, Amsterdam, 
Netherlands.

We tested the hypothesis that common variants contribute to congenital 
heart disease by conducting a genome-wide association study for Tetralogy 
of Fallot (TOF) using a northern European discovery set of 835 cases and 
5159 controls. A large region on chromosome 12q24 which includes PT-
PN11 was associated (P = 1.4 × 10-7) and replicated in 798 cases and 2931 
controls (replication P = 3.9 × 10-5; combined P = 7.7 × 10-11). SNPs in GPC5 
on chromosome 13q32 were also associated (P = 1.7 × 10-7) and replica-
ted convincingly in 789 cases and 2927 controls (replication P = 1.2 × 10-5; 
combined P = 3.03 × 10-11). We extended the GWAS to a discovery cohort of 
1,995 cases with various CHD phenotypes. A region on chromosome 4p16, 
between MSX1 and STX18, was associated (P=9.5x10-7) with the risk of atrial 
septal defect (ASD; N=340 cases), and this was replicated in a further 445 
ASD cases and 2520 controls (replication P=1.1x10-4; combined P=6.9x10-

10). The association between SNPs at 12q24 and TOF was not apparent in 
any other CHD subgroup; similarly, the association between SNPs at 4p16 
and ASD was not apparent for CHD phenotypes other than ASD. We con-
clude that there is phenotypic specificity for common variants associated 
with CHD.

 J. Goodship: None. H. Cordell: None. J. Bentham: None. A. Topf: None. D. 
Zelenika: None. S. Heath: None. C. Mamasoula: None. D. Brook: None. S. 
Bhattacharya: None. D. Winlaw: None. K. Devriendt: None. S. Mital: None. A. 
Postma: None. M. Lathrop: None. M. Farrall: None. B. Keavney: None.
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C18.6
Common genetic variants predispose to a rare disease with high risk 
of sudden cardiac death
R. Redon1,2, J. Barc3, Y. Mizusawa3, C. A. Remme3, J. B. Gourraud1,2, F. Simonet1, P. J. 
Schwartz4, L. Crotti4, P. Guicheney5, A. Leenhardt6, C. Antzelevitch7, E. Schulze-Bahr8, E. 
R. Behr9, J. Tfelt-Hansen10, S. Kaab11, H. Watanabe12, M. Horie13, N. Makita14, W. Shimizu15, 
P. Froguel16, B. Balkau17, O. Lantieri18, M. Gessler19, D. Roden20, V. M. Christoffels3, H. Le 
Marec1,2, A. A. Wilde3, V. Probst1,2, J. J. Schott1,2, C. Dina1,2, C. R. Bezzina3;  
1Inserm UMR 1087, l‘institut du thorax, Nantes, France, 2CHU Nantes, l‘institut du 
thorax, Nantes, France, 3Heart Failure Research Center, Academic Medical Center, 
Amsterdam, Netherlands, 4University of Pavia, Pavia, Italy, 5Inserm UMR 956, UPMC, 
Paris, France, 6Cardiology Unit, Hôpital Bichat, Assistance Publique-Hôpitaux de 
Paris, Nantes, France, 7Department of Experimental Cardiology, Masonic Medical 
Research Laboratory, Utica, NY, United States, 8Department of Cardiovascular Medicine, 
University Hospital, Münster, Germany, 9Cardiovascular Sciences Research Centre, St 
George‘s University, London, United Kingdom, 10Laboratory of Molecular Cardiology, 
University of Copenhagen, Copenhagen, Denmark, 11Department of Medicine I, Ludwig-
Maximilians University, Munich, Germany, 12Department of Cardiovascular Biology and 
Medicine, Niigata University Graduate School of Medical and Dental Sciences, Niigata, 
Japan, 13Department of Cardiovascular and Respiratory Medicine, Shiga University of 
Medical Science, Otsu, Japan, 14Department of Molecular Physiology, Graduate School 
of Biomedical Sciences, Nagasaki University, Nagasaki, Japan, 15Division of Arrhythmia 
and Electrophysiology, Department of Cardiovascular Medicine, National Cerebral 
and Cardiovascular Center, Suita, Osaka, Japan, 16CNRS UMR 8199, Pasteur Institute, 
Lille, France, 17Inserm UMR 1018, Centre for research in Epidemiology and Population 
Health, Villejuif, France, 18Institut inter Régional pour la Santé (IRSA), La Riche, 
France, 19Theodor-Boveri-Institute, University of Wuerzburg, Wuerzburg, Germany, 
20Department of Medicine and Pharmacology, Vanderbilt University School of Medicine, 
Nashville, TN, United States.

The Brugada Syndrome (BrS) is considered as a rare Mendelian disorder 
with autosomal dominant transmission. BrS is associated with an increased 
risk of sudden cardiac death and specific electrocardiographic features con-
sisting of ST-segment elevation in the right precordial leads. Loss-of-function 
mutations in SCN5A, encoding the pore-forming subunit of the cardiac sodi-
um channel (Nav1.5), are identified in ~20% of patients. However, studies 
in families harbouring mutations in SCN5A have demonstrated low disease 
penetrance and in some instances absence of the familial SCN5A mutation 
in some affected members. These observations suggest a more complex in-
heritance model.
To identify common genetic factors modulating disease risk, we conducted 
a genome-wide association study on 312 individuals with BrS and 1115 
ancestry-matched controls. Two genomic regions displayed significant as-
sociation. Replication testing on two independent case/control sets from 
Europe (598/855) and Japan (208/1016) confirmed both associations and 
revealed a third one. While two loci displaying association hits had alrea-
dy been shown to influence ECG parameters in the general population, the 
third one encompasses a transcription factor which had never been related 
to cardiac arrhythmia We showed that this factor regulates Nav1.5 channel 
expression in hearts of homozygous knockout embryos and influence car-
diac conduction velocity in adult heterozygous mice. At last, we found that 
the cumulative effect of the 3 loci on disease susceptibility was unexpectedly 
large, indicating that common genetic variation may have a strong impact on 
predisposition to rare disease.

 R. Redon: None. J. Barc: None. Y. Mizusawa: None. C.A. Remme: None. J.B. 
Gourraud: None. F. Simonet: None. P.J. Schwartz: None. L. Crotti: None. P. 
Guicheney: None. A. Leenhardt: None. C. Antzelevitch: None. E. Schulze-
Bahr: None. E.R. Behr: None. J. Tfelt-Hansen: None. S. Kaab: None. H. 
Watanabe: None. M. Horie: None. N. Makita: None. W. Shimizu: None. P. 
Froguel: None. B. Balkau: None. O. Lantieri: None. M. Gessler: None. D. 
Roden: None. V.M. Christoffels: None. H. Le Marec: None. A.A. Wilde: None. V. 
Probst: None. J.J. Schott: None. C. Dina: None. C.R. Bezzina: None.

C19.1
Mutations in PIK3R1 cause syndromic insulin resistance and 
lipodystrophy
C. Thauvin-Robinet1,2, L. Duplomb2, M. Avila2, J. St-Onge2,3, M. Le Merrer4, B. Le Luyer5, D. 
Héron6, M. Mathieu-Dramard7, P. Bitoun8, S. Odent9,10, J. Amiel4, D. Picot2, V. Carmignac2, 
J. Thevenon1,2, P. Callier2,11, J. Petit12, J. Capeau13,14,15, C. Vigouroux13,14,15, O. Lascols13,14,16, F. 
Huet2,17,17, L. Faivre1,2, J. Rivière2,3;  
1centre de génétique, Dijon, France, 2EA 4271 GAD, Université de Bourgogne, Dijon, 
France, 3Laboratoire de Génétique Moléculaire, CHU, Dijon, France, 4Département de 
Génétique, Hôpital Necker Enfants Malades, Paris, France, 5Service de Pédiatrie, CH, Le 
Havre, France, 6Département de Génétique et Centre de Référence, Paris, France, 7Service 
de Génétique clinique, CHU, Amiens, France, 8Service de Pédiatrie, CHU Jean Verdier, 
Bondy, France, 9Service de Génétique clinique, CHU, Rennes, France, 10UMR CNRS 6290 
IGDR, Universitė, Rennes, France, 11Laboratoire de Cytogénétique, CHU, Dijon, France, 
12Service d’Endocrinologie, Hôpital Bocage, CHU, Dijon, France, 13INSERM, UMR S938, 
Paris, France, 14UPMC Université Paris 06, UMR S938, Centre de Recherches Saint-
Antoine, Paris, France, 15AP-HP, Hôpital Tenon, Service de Biochimie et Hormonologie, 
Paris, France, 16AP-HP, Hôpital Saint-Antoine, Laboratoire Commun de Biologie et 

Génétique Moléculaires, Paris, France, 17Service de Pédiatrie 1, CHU, Dijon, France.

Insulin resistance (IR) is closely associated with many common, complex 
and multifactorial conditions. Identifying the genetic basis of rare mono-
genic forms of IR provides unique opportunities to decipher the molecular 
mechanisms underlying more prevalent forms. SHORT syndrome (Short 
stature, Hyperextensibility of joints and/or inguinal hernia, Ocular depres-
sion, Rieger abnormality, Teething delay) is characterized by the presence 
of lipodystrophy with generalized thin habitus despite normal food intake. 
Onset of IR and/or diabetes mellitus usually occur in adolescence. We stu-
died eight families with SHORT syndrome using a combination of trio-based 
exome sequencing and capillary sequencing, and identified five de novo or 
inherited mutations of PIK3R1 in all affected individuals. PIK3R1 encodes 
the regulatory subunits of class IA phosphatidylinositol 3-kinases (PI3K), 
which play a key role in insulin signaling through binding of phosphorylated 
insulin receptor substrates and subsequent activation of AKT serine/threo-
nine kinase. Multiple lines of evidence indicate that the PIK3R1 mutations 
identified in individuals with SHORT syndrome should result in decreased 
PI3K/AKT signaling. Because growth hormone (GH) treatment is known to 
induce hyperinsulinemia and to decrease insulin sensitivity, a phenomenon 
that may aggravate IR and accelerate the onset of diabetes in subjects with 
SHORT syndrome, GH treatment was ceased in the patients treated. In con-
clusion, our findings highlight the critical role of PIK3R1 in insulin action, 
normal growth and development. They also well illustrate the fact that novel 
genetic findings can have direct implications for patient care by enabling a 
more personalized clinical management.

 C. Thauvin-Robinet: None. L. Duplomb: None. M. Avila: None. J. St-Onge: 
None. M. Le Merrer: None. B. Le Luyer: None. D. Héron: None. M. Mathieu-
Dramard: None. P. Bitoun: None. S. Odent: None. J. Amiel: None. D. Picot: 
None. V. Carmignac: None. J. Thevenon: None. P. Callier: None. J. Petit: 
None. J. Capeau: None. C. Vigouroux: None. O. Lascols: None. F. Huet: 
None. L. Faivre: None. J. Rivière: None.

C19.2
Genome sequencing identifies mutations causing pancreatic agenesis 
in a novel PTF1A enhancer
S. Ellard1, M. N. Weedon1, I. Cebola2, A. Patch1, E. de Franco1, S. E. Flanagan1, S. 
Rodriguez-Segui2, J. A. L. Houghton1, H. Lango Allen1, C. Shaw-Smith1, R. Caswell1, A. 
Murray1, P. Ravassard3, L. Vallier4, J. Ferrer5, A. T. Hattersley1;  
1University of Exeter Medical School, Exeter, United Kingdom, 2Institut d‘Investigacions 
August Pi I Sunyer (IDIBAPS), Barcelona, Spain, 3University Pierre et Marie Curie, 
Paris, France, 4University of Cambridge, Cambridge, United Kingdom, 5Imperial College, 
London, United Kingdom.

Mutations in non-coding regulatory elements are a rare cause of human di-
sease. Genome sequencing promises to uncover disease causing mutations 
in novel regulatory elements, but as yet there are no reported successes 
using this approach.
We used a combination of genome sequencing and linkage in consan-
guineous pedigrees affected with isolated pancreatic agenesis. Homozy-
gosity mapping revealed a shared region encompassing the PTF1A gene in 
which mutations are known to cause a rare syndrome of pancreatic agenesis 
and cerebellar hypoplasia. Sequencing of PTF1A and 31 other genes within 
the linkage interval failed to identify causative mutations.
Genome sequencing in two probands identified 6380 variants within the 
7.6Mb shared homozygous region. The 193 novel variants included a base 
substitution affecting a highly conserved nucleotide (GERP score = 5.65) lo-
cated within a ~400bp region of strong evolutionary conservation >20kb 
from the PTF1A gene. Four additional mutations and one large deletion 
spanning the element were identified in a total of 10 families.
Functional studies showed that the conserved element acts as an enhancer 
of PTF1A in human and mouse pancreatic progenitor cells. The enhancer 
binds transcription factors known to be critical for pancreatic development 
and the mutations abolish transcription factor binding.
Mutations in this novel enhancer are the most common cause of non-syn-
dromic pancreatic agenesis in our cohort and these results provide new in-
sights into the regulatory mechanisms underlying pancreatic development. 
To our knowledge, this is the first study to report the identification of patho-
genic mutations in a novel regulatory element by genome sequencing.

 S. Ellard: None. M.N. Weedon: None. I. Cebola: None. A. Patch: None. E. 
de Franco: None. S.E. Flanagan: None. S. Rodriguez-Segui: None. J.A.L. 
Houghton: None. H. Lango Allen: None. C. Shaw-Smith: None. R. Caswell: 
None. A. Murray: None. P. Ravassard: None. L. Vallier: None. J. Ferrer: 
None. A.T. Hattersley: None.
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C19.3
Somatic mutations in ATP1A1 and ATP2B3 lead to aldosterone-
producing adenomas and secondary hypertension
T. Wieland1, F. Beuschlein2, S. Boulkroun3,4, A. Osswald2, H. N. Nielsen5, U. D. Lichtenauer2, 
D. Penton6, V. R. Schack5, L. Amar3,4,7, E. Fischer2, A. Walther1, P. Tauber6, T. Schwarzmayr1, 
S. Diener1, E. Graf1, B. Allolio8, B. Samson-Couterie3,4, A. Benecke9, M. Quinkler10, F. Fallo11, 
P. Plouin3,4,7, F. Mantero12, T. Meitinger1,13,14, P. Mulatero15, X. Jeunemaitre3,4,7, R. Warth6, B. 
Vilsen5, M. Zennaro3,4,7, T. M. Strom1,13, M. Reincke2;  
1Institute of Human Genetics, Helmholtz Zentrum München, Neuherberg, Germany, 
2Medizinische Klinik und Poliklinik IV, Ludwig-Maximilians-Universität München, 
Munich, Germany, 3Institut National de la Santé et de la Recherche Médicale (INSERM), 
Unité Mixte de Recherche Scientifique (UMRS) 970, Paris Cardiovascular Research 
Center, Paris, France, 4Université Paris Descartes, Sorbonne Paris Cité, Paris, France, 
5Department of Biomedicine, Aarhus University, Aarhus, Denmark, 6Medizinische 
Zellbiologie, Universität Regensburg, Regensburg, Germany, 7Assistance Publique-
Hôpitaux de Paris, Hôpital Européen Georges Pompidou, Paris, France, 8Department 
of Medicine I, Endocrine and Diabetes Unit, University Hospital Würzburg, Würzburg, 
Germany, 9Centre National de la Recherche Scientifique (CNRS), Institut des Hautes 
Etudes Scientifiques, Bures sur Yvette, France, 10Clinical Endocrinology, Campus Mitte, 
University Hospital Charité, Berlin, Germany, 11Department of Medicine, University of 
Padova, Padova, Italy, 12Endocrine Unit, Department of Medicine, University of Padova, 
Padova, Italy, 13Institute of Human Genetics, Technische Universität München, Munich, 
Germany, 14DZHK (German Centre for Cardiovascular Research), partner site, Munich 
Heart Alliance, Munich, Germany, 15Department of Medical Sciences, Division of Internal 
Medicine and Hypertension, University of Torino, Turin, Italy.

Primary aldosteronism is present in up to 7% of hypertensive individuals. 
It is caused by bilateral adrenal hyperplasia or unilateral aldosterone-pro-
ducing adenomas (APAs) in 50% of cases, each. Recent reports identified 
mutations in the potassium channel gene KCNJ5 as a cause of 30-40% of 
all APAs.
We sequenced additional APA-tumors without KCNJ5 mutations and mat-
ched control tissue from nine males. We identified recurrent mutations in 
two members of the P-type ATPase gene family, ATP1A1 (encoding an Na+/
K+ ATPase) and ATP2B3 (encoding the plasma membrane Ca2+ ATPase).
All five identified alterations are either located in the transmembraneous 
α helix M1 or the juxtaposed α helix M4 in both ATP1A1 and ATP2B3. The 
recurrence of mutations affecting these highly conserved regions involved 
in interaction with the transported cations in two paralogs is suggestive of 
a gain-of-function effect.
We then investigated a collection of 309 APAs and found 16 (5.2%) soma-
tic mutations in ATP1A1 and 5 (1.6%) in ATP2B3. Mutation-positive cases 
showed male dominance, increased plasma aldosterone concentrations and 
lower potassium concentrations compared with mutation-negative cases.
Functional in vitro studies of ATP1A1 mutants showed loss of pump activi-
ty and strongly reduced affinity for potassium. Electrophysiological ex vivo 
studies on primary adrenal adenoma cells provided evidence for inappro-
priate depolarization of cells with ATPase alterations.
In summary, dominant somatic alterations in two members of the ATPase 
gene family result in autonomous aldosterone secretion in roughly 7% of 
aldosterone-producing adenomas.

 T. Wieland: None. F. Beuschlein: None. S. Boulkroun: None. A. Osswald: 
None. H.N. Nielsen: None. U.D. Lichtenauer: None. D. Penton: None. V.R. 
Schack: None. L. Amar: None. E. Fischer: None. A. Walther: None. P. Tauber: 
None. T. Schwarzmayr: None. S. Diener: None. E. Graf: None. B. Allolio: 
None. B. Samson-Couterie: None. A. Benecke: None. M. Quinkler: None. F. 
Fallo: None. P. Plouin: None. F. Mantero: None. T. Meitinger: None. P. 
Mulatero: None. X. Jeunemaitre: None. R. Warth: None. B. Vilsen: None. M. 
Zennaro: None. T.M. Strom: None. M. Reincke: None.

C19.4
Mutation-dependent recessive inheritance in NPHS2-associated 
steroid-resistant nephrotic syndrome. Beyond Mendel’s laws
K. Tory1,2,3, D. K. Menyhárd4, F. Nevo1,3,5, O. Gribouval1,3,5, A. Kerti2, P. Stráner4, C. 
Arrondel1,3,5, T. Tulassay2,6, G. Mollet1, A. Perczel4, C. Antignac1,3,5;  
1INSERM U983, Paris, France, 2Ist Department of Pediatrics, Semmelweis University, 
Budapest, Hungary, 3Institut Imagine, Paris, France, 4MTA-ELTE Protein Modeling 
Research Group, Laboratory of Structural Chemistry and Biology, Budapest, Hungary, 
5Université Paris Descartes, Sorbonne Paris Cité, Paris, France, 6Research Laboratory for 
Pediatrics and Nephrology, Hungarian Academy of Sciences and Semmelweis University, 
Budapest, Hungary.

NPHS2, encoding the membrane-anchored podocin, is the most frequently 
mutated gene in steroid-resistant nephrotic syndrome (SRNS). Its muta-
tions are inherited in an autosomal recessive fashion. While mutations on 
both alleles ([mut];[mut]) lead to early-onset SRNS, the trans-association 
of the polymorphism c.686G>A (p.Arg229Gln, rs61747728, MAF in Euro-
peans: 3-4%) and a mutation ([p.Arg229Gln];[mut]) is known to cause late-
onset SRNS.
As there is an important difference in the observed and the expected 

frequency of patients with [p.Arg229Gln];[mut], we hypothesized that 
[p.Arg229Gln];[mut] may not be pathogenic in all individuals. This was 
confirmed by the identification of [p.Arg229Gln];[mut] in 6/129 unaffected 
parents of children, who carried NPHS2 mutations in exons 1-5. Interestingly, 
the mutations associated to p.Arg229Gln in affected patients are missense 
mutations of exons 7-8 in the majority of cases (56/71 alleles, 79%), though 
these mutations are rare in patients with [mut];[mut] (34/498 alleles, 7%, 
p=1.4x10-39). This striking difference points to the pivotal role of the asso-
ciated mutation in the pathogenicity of [p.Arg229Gln];[mut]. To understand 
their pathogenic association at a cellular level, we studied the subcellular 
localization of podocinArg229Gln in function of the associated mutation in cul-
tured podocytes. PodocinArg229Gln was mislocalized only when co-expressed 
with podocins carrying the substitutions encoded by exons 7-8, but not with 
substitutions encoded by exons 1-6. Accordingly, a structural model of ho-
modimerization supported that significant structural reorganization only 
appears in dimers of pathoghenic associations.
Here, we described for the first time an autosomal recessive disorder, in 
which the pathogenicity of the two alleles depends on each other.

 K. Tory: None. D.K. Menyhárd: None. F. Nevo: None. O. Gribouval: None. A. 
Kerti: None. P. Stráner: None. C. Arrondel: None. T. Tulassay: None. G. Mollet: 
None. A. Perczel: None. C. Antignac: None.

C19.5
A recurrent homozygous missense mutation in TTC21B encoding 
the ciliary protein IFT139 unexpectedly causes steroid-resistant 
nephrotic syndrome
E. Huynh Cong1,2,3, A. Bizet1,2,3, S. Woerner1,2,3, E. Filhol1,2,3, O. Gribouval1,2,3, S. Thomas4,2,3, 
F. Silbermann1,2,3, C. Bole-Feysot2, P. Nitschke2,3, G. Canaud5,3, J. Hachicha6, M. Gubler1,2,3, G. 
Mollet1,2,3, S. Saunier1,2,3, C. Antignac1,2,3;  
1Inserm U983, Paris, France, 2Institut Imagine, Paris, France, 3Université Paris 
Descartes, Sorbonne Paris Cité, Paris, France, 4Inserm U781, Paris, France, 5Service de 
Transplantation Rénale et Unité de soins intensifs, Hôpital Necker, AP-HP, Paris, France, 
6Department of Nephrology, Dialysis and Transplantation, Hedi Chaker Hospital, Sfax, 
Tunisia.

Steroid-resistant nephrotic syndrome (SRNS) is a glomerular disorder with 
a high genetic heterogeneity. Using exome sequencing in 7 families with 
SRNS, we found a recurrent homozygous missense mutation (p.P209L) in 
the TTC21B gene encoding the retrograde intraflagellar transport protein 
IFT139, which was previously reported to cause isolated nephronophthisis 
(NPH). Interestingly, analysis of biopsies of SRNS patients revealed tubular 
basement membrane thickening and tubulointerstitial anomalies similar to 
NPH. Moreover, analysis of 3 unrelated patients carrying this homozygous 
mutation and initially diagnosed as NPH reveals that they also have protein-
uria and glomerular lesions as in SRNS patients.
We demonstrated that IFT139 is expressed in podocytes and distal tubu-
les in fetal and adult human kidneys. Developing podocytes in fetal kidney 
and undifferentiated podocytes in vitro have a cilium, whereas it is absent 
in mature and differentiated podocytes. IFT139 localizes at the base of cilia 
in undifferentiated podocytes, whereas it stains the extended microtubule 
network in non-ciliated differentiated cells. While the P209L mutant and 
wild-type IFT139 display similar subcellular distribution, over-expression 
of the P209L mutant in both podocytes and tubular cells leads to migration 
defects. Our results, showing for the first time a mutation of a gene enco-
ding a ciliary protein in a glomerular disorder, point to a critical function 
of IFT139 in podocytes in addition to its well established role in tubular 
epithelial cells, likely via dysregulation of ciliary transport and microtubule 
network which are essential for cell migration, polarity and proper organi-
zation/maintenance of intercellular junctions, including the slit diaphragm.

 E. Huynh Cong: None. A. Bizet: None. S. Woerner: None. E. Filhol: None. O. 
Gribouval: None. S. Thomas: None. F. Silbermann: None. C. Bole-Feysot: 
None. P. Nitschke: None. G. Canaud: None. J. Hachicha: None. M. Gubler: 
None. G. Mollet: None. S. Saunier: None. C. Antignac: None.

C19.6
Characterization of the large patient cohort of the International 
Inflammatory Bowel Disease Genetics Consortium (IIBDGC)
I. Cleynen1,2, o. (IIBDGC)3;  
1Wellcome Trust Sanger Institute, Cambridge, United Kingdom, 2KU Leuven, Leuven, 
Belgium, 3IIBDGC, Cambridge, United Kingdom.

Large-scale genetic studies performed by the IIBDGC have concentrated on 
Crohn’s disease (CD) and ulcerative colitis (UC) overall. Their most recent 
study on ~75,000 individuals expanded the number of known IBD loci to 
163. The enormous resource assembled by the IIBDGC provides an oppor-
tunity to evaluate clinically important sub-phenotypic variables and their 
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relation to genetic variation.
Clinical data on 14,569 CD and 10,867 UC have been collected (age at dia-
gnosis, CD location and behaviour, UC extent, duration of follow-up⋯). QC 
analyses were done to identify non-random patterns of missing data and po-
tential classification differences across centres. Genotype-phenotype ana-
lyses were performed using the Immunochip release 5 dataset, containing 
QC‘d data on 157,020 variants.
The median age at diagnosis for CD was 23y (IQR 16-33), and 30y (21-
43) for UC. 32% of CD patients had ileal (n=3252), 23% colonic (n=2376), 
and 45% ileocolonic (n=4619) disease. 25% of CD patients had stricturing 
(n=2574) and 31% penetrating (n=3188) disease. 13% of UC patients had 
proctitis (n=992), 38% left-sided (n=2941), and 49% extensive disease 
(n=3757). Genotype-phenotype analyses confirmed a genome-wide signi-
ficant association for the CD-associated NOD2 locus and the MHC/HLA regi-
on with ileal versus colonic CD (rs2066843, p=2.99×10-38, OR=1.70[1.57-
1.84] and rs6930777, p=1.83×10−19, OR=0.57[0.51-0.65] respectively). 
The MHC/HLA region was also associated with extensive UC (rs3115674, 
p=2.82×10−13, OR=1.47[1.32-1.62]). Interestingly the HLA signals for CD 
and UC overall are different from those for disease location/extent, warran-
ting more detailed analysis.
These findings provide a robust platform for further analyses enhancing our 
understanding of the underlying pathogenesis of IBD sub-groups.

 I. Cleynen: None. O. (iibdgc): None.

C20.1
RNA foci in C9FTD/ALS patients sequester RNA binding proteins and 
subsequently alter downstream splicing and expression of their RNA 
targets.
V. V. Belzil, J. Chew, W. Lee, L. Petrucelli;  
Mayo Clinic, Jacksonville, FL, United States.

Background: Amyotrophic lateral sclerosis (ALS) and frontotemporal demen-
tia (FTD) are two devastating neurodegenerative diseases with substantial 
clinical and neuropathological overlap. This connection was confirmed by 
recent groundbreaking genetic studies identifying hexanucleotide (GGGG-
CC)n repeat expansions in the C9ORF72 gene as the major cause of both ALS 
and FTLD-TDP, the most common pathological subtype of FTD. Transcripts 
containing the expanded GGGGCC repeat accumulate as nuclear RNA foci in 
the frontal cortex and spinal cord of C9ORF72 mutation carriers, an RNA 
mechanism emerging as a common pathogenic process in many neurode-
generative diseases caused by non-coding repeat expansions. Methods: Con-
sidering the possibility of subsequent sequestration and altered activity of 
RNA-binding proteins by these foci and consequently altering the splicing 
and expression of their RNA targets, we attempted to determine using RNA 
FISH and commercially available antibodies whether RNA binding prote-
ins already known to be sequestered by foci in patients affected with other 
neurodegenerative diseases also co-localize with C9ORF72 foci. After iden-
tifying two sequestered proteins, we sequenced the cDNA of C9FTD/ALS 
patients and conducted semi-quantitative as well as qRT-PCR for ten of their 
known RNA targets. Any variation in expression was confirmed by western 
blot. Results: Our findings confirm that RNA foci formation in C9FTD/ALS 
lead to the sequestration of two RNA binding proteins, and consequently to 
the aberrant splicing and expression of several targets. Conclusions: RNA foci 
formation in C9FTD/ALS leads to a loss of function of two sequestered RNA 
proteins, causing aberrant splicing and expression of genes having critical 
functions in neuronal survival.

 V.V. Belzil: None. J. Chew: None. W. Lee: None. L. Petrucelli: None.

C20.2
Rapid identification of autosomal recessive and X-chromosomal 
mutations in small sibling families
J. H. M. Schuurs-Hoeijmakers1, A. T. Vulto-van Silfhout1, L. E. L. M. Vissers1, I. I. G. M. van 
de Vondervoort1, B. W. M. van Bon1, J. de Ligt1, C. Gilissen1, J. Y. Hehir-Kwa1, K. Neveling1, 
M. del Rosario1, G. Hira1, S. Reitano2, A. Vitello2, P. Failla2, D. Greco2, M. Fichera2, O. Galesi2, 
T. Kleefstra1, M. T. Greally3, C. W. Ockeloen1, M. H. Willemsen1, E. M. H. F. Bongers1, I. M. H. 
Janssen1, R. Pfundt1, J. A. Veltman1, C. Romano2, M. A. Willemsen1, H. van Bokhoven1, H. G. 
Brunner1, B. B. A. de Vries1, A. P. M. de Brouwer1;  
1Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands, 2IRCCS 
Associazione Oasi Maria Santissima, Troina, Italy, 3Our Lady‘s Children‘s Hospital, 
Dublin, Ireland.

Recent studies have shown that severe intellectual disability (ID) is mostly 
monogenic and highly heterogeneous. Small sibling families with ID have re-
ceived little attention from the scientific community due to technical limita-
tions to identify the underlying genetic defect. We studied 20 such families.

Pathogenic mutations were identified in three genes. In DDHD2, compound 
heterozygous frameshift mutations where identified in a family with com-
plex ID. Follow-up studies revealed recessive mutations in three additional 
families with a similar phenotypea. Further support that DDHD2 plays an 
essential role in the human CNS was obtained by a reduced number of active 
zones at synaptic terminals in Ddhd-knockdown Drosophila models. On the 
X-chromosome, mutations in SLC9A6 and SLC6A8, both previously implica-
ted in X-linked ID, were identified in two brotherpair families.
Six novel candidate genes for ID were identified. In one of these, a homo-
zygous splice donor site mutation segregated in a brotherpair family. This 
mutation results in aberrant mRNA splicing and subsequent absent enzy-
matic protein activity. Rare recessive missense variations were identified in 
SYNE1, ZNF582 and MCM3AP. In PTPRT, we identified a compound heterozy-
gous deletion and missense variation. Lastly, a hemizygous missense variati-
on in BCORL1 on the X-chromosome was present in a brotherpair family.
In this study, we identified (potentially) pathogenic mutations in one novel, 
two known and six candidate ID genes in nine out of 20 (45%) families, thus 
demonstrating that recessive and X-linked mutations can readily be identi-
fied in small sibling families.
a Schuurs-Hoeijmakers et al. AJHG December 2012
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Vissers: None. I.I.G.M. van de Vondervoort: None. B.W.M. van Bon: None. J. 
de Ligt: None. C. Gilissen: None. J.Y. Hehir-Kwa: None. K. Neveling: 
None. M. del Rosario: None. G. Hira: None. S. Reitano: None. A. Vitello: 
None. P. Failla: None. D. Greco: None. M. Fichera: None. O. Galesi: None. T. 
Kleefstra: None. M.T. Greally: None. C.W. Ockeloen: None. M.H. Willemsen: 
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None. H.G. Brunner: None. B.B.A. de Vries: None. A.P.M. de Brouwer: None.

C20.3
Associations between gene expression and phenotypes in 16p11.2 
rearrangements
K. Männik1,2, E. Migliavacca1, A. Macé3,4, G. Gianuzzi1, M. N. Loviglio1, F. Zufferey5, N. D. 
Beckmann5, L. Harewood1,6, L. Hippolyte5, A. M. Maillard5, V. Siffredi5, R. M. Witwicki1, G. 
Didelot1, J. S. Beckmann5,3,4, Z. Kutalik3,4, S. Jacquemont5, A. Reymond1;  
1Center for Integrative Genomics, University of Lausanne, Lausanne, Switzerland, 
2Institute of Molecular and Cell Biology, University of Tartu, Tartu, Estonia, 3Department 
of Medical Genetics, University of Lausanne, Lausanne, Switzerland, 4Swiss Institute 
of Bioinformatics, Lausanne, Switzerland, 5Service de Génétique Médicale, Centre 
Hospitalier Universitaire Vaudois, Lausanne, Switzerland, 6Babraham Institute, 
Cambridge, United Kingdom.

The recurrent 600kb-long 16p11.2 deletion and its reciprocal duplication 
impact carriers’ cognition and behavior. These rearrangements are asso-
ciated with mirror phenotypes such as obesity and underweight, macro- 
and microcephaly, as well as autism spectrum disorder and schizophrenia. 
Although these imbalances are among the most frequent causes of neuro-
developmental disorders, the triggered transcriptome alterations and their 
associations with the aforementioned phenotypes remained unexplored.
We generated transcriptome profiles of lymphoblastoid cell lines from 
16p11.2 deletion and duplication carriers, as well as controls. The expres-
sion levels of the 29 genes mapping to the imbalanced interval correlate 
to their gene dosage. We observed a greater correlation of the expression 
levels of KCTD13, MVP and MAPK3, three genes shown to have an epista-
tic effect on zebrafish head size. To investigate the functional relationship 
between gene-expression levels and phenotypes, we transformed anthro-
pometric measurements into Z-scores. We found that Z-scores computed 
for weight and BMI were significantly associated with MAPK3 and MVP ex-
pression after adjustment for copy-number status in a multivariate normal 
linear model for adults. We also show that transcription modules (subsets 
of genes that exhibit a coherent expression profile) involved in the regula-
tion of gene expression, chromatin modification, control of apoptosis and 
cell division are perturbed in cells of 16p11.2 patients, further confirming 
the emerging association between “cancer-associated” genes/pathways and 
neurodevelopmental disorders. Of note, genes whose expression levels cor-
related with the number of copies of the 16p11.2 CNV were enriched for 
genes associated with intellectual disability and psychiatric disorders.

 K. Männik: None. E. Migliavacca: None. A. Macé: None. G. Gianuzzi: 
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Harewood: None. L. Hippolyte: None. A.M. Maillard: None. V. Siffredi: 
None. R.M. Witwicki: None. G. Didelot: None. J.S. Beckmann: None. Z. 
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C20.4
GATAD2B loss-of-function mutations cause a recognizable syndrome 
with intellectual disability and are associated with learning deficits 
and synaptic undergrowth in Drosophila
M. H. Willemsen1, B. Nijhof1, M. Fenckova1, W. N. Nillesen1, E. M. H. F. Bongers1, A. 
Castells Nobau1, L. Asztalos2, E. Viragh3, B. W. M. van Bon1, J. A. Veltman1, H. G. Brunner1, 
B. B. A. de Vries1, J. de Ligt1, Z. Asztalos2, H. G. Yntema1, H. van Bokhoven1, D. A. Koolen1, L. 
E. L. M. Vissers1, A. Schenck1, T. Kleefstra1;  
1Radboud University Medical Centre, Nijmegen, Netherlands, 2Aktogen Ltd., Department 
of Genetics, University of Cambridge, Cambridge, United Kingdom, 3Institute of 
Biochemistry, Biological Research Center, Hungarian Academy of Sciences, Szeged, 
Hungary.

Introduction: Family based whole exome sequencing (WES) is successful 
in the elucidation of causative de novo gene mutations in sporadic patients 
with intellectual disability (ID) not presenting with clinically recognizable 
syndromes. Establishing conclusive molecular diagnoses in patients with 
disruptive mutations in genes not previously associated with ID however, 
requires the identification of additional mutations in the same gene in simi-
larly affected individuals.
Patients, Methods, Results: By WES we recently identified de novo loss-of-
function mutations in GATA zinc finger domain containing 2B (GATAD2B) in 
two unrelated individuals. We identified an additional disruptive mutation 
in GATAD2B in a third individual by targeted Sanger sequencing in a selected 
cohort with phenotypic overlap. Detailed clinical characterization revealed 
a distinctive, highly similar phenotype comprising childhood hypotonia, 
severe ID, limited speech, abnormal shaped nose, sparse hair growth and 
strabismus, defining a novel clinically recognizable syndrome. Modelling of 
GATAD2B loss-of-function in Drosophila further confirmed its involvement 
in learning processes and synapse development.
Discussion: GATAD2B encodes a subunit of the MeCP1-Mi-2/ NuRD complex 
involved in transcriptional repression. It can be added to the growing list of 
ID genes implicated in chromatin remodelling. This study shows that exo-
me sequencing is not only successful in the elucidation of responsible ge-
nes in established clinical syndromes, but has also the potential to identify 
and define novel clinically recognizable syndromes. Moreover, we faced the 
challenge to make conclusive decisions about the pathogenicity of de novo 
mutations in potentially novel ID genes, which ultimately requires the iden-
tification of disruptive mutations in similarly affected individuals.

 M.H. Willemsen: None. B. Nijhof: None. M. Fenckova: None. W.N. Nillesen: 
None. E.M.H.F. Bongers: None. A. Castells Nobau: None. L. Asztalos: None. E. 
Viragh: None. B.W.M. van Bon: None. J.A. Veltman: None. H.G. Brunner: 
None. B.B.A. de Vries: None. J. de Ligt: None. Z. Asztalos: None. H.G. Yntema: 
None. H. van Bokhoven: None. D.A. Koolen: None. L.E.L.M. Vissers: None. A. 
Schenck: None. T. Kleefstra: None.

C20.5
Disruption of Methyl CpG Binding Protein 5 contributes to a spectrum 
of psychopathology and neurodevelopmental abnormalities
J. C. Hodge1, E. Mitchell1, V. Pillalamarri2, T. L. Toler3, F. Bartel4, H. M. Kearney5, Y. S. 
Zou6, W. Tan7,8, C. Hanscom2, S. Kirmani1, R. R. Hanson9, S. A. Skinner4, C. Rogers4, D. B. 
Everman4, E. Boyd5, C. Tapp10, S. V. Mullegama11, D. Keelean-Fuller12, C. M. Powell12, S. 
H. Elsea11, C. C. Morton8,13,14, J. F. Gusella2,14,15, B. DuPont4, A. Chaubey4, A. E. Lin2,3, M. E. 
Talkowski2,14,15;  
1Mayo Clinic, Rochester, MN, United States, 2Massachusetts General Hospital, Boston, 
MA, United States, 3MassGeneral Hospital for Children, Boston, MA, United States, 
4Greenwood Genetic Center, Greenwood, SC, United States, 5Fullerton Genetic Center, 
Asheville, NC, United States, 6Pathology Associates Medical Laboratories, Spokane, 
WA, United States, 7Boston Children‘s Hospital, Boston, MA, United States, 8Harvard 
Medical School, Boston, MA, United States, 9Mayo Clinic Health System, Eau Claire, 
WI, United States, 10Agnesian Health Care, Fond Du Lac, WI, United States, 11Virginia 
Commonwealth University School of Medicine, Richmond, VA, United States, 12University 
of North Carolina at Chapel Hill, Chapel Hill, NC, United States, 13Brigham and Women‘s 
Hospital, Boston, MA, United States, 14Broad Institute of Harvard and M.I.T., Cambridge, 
MA, United States, 15Harvard Medical School, Cambridge, MA, United States.

Microdeletions of chromosomal region 2q23.1 that disrupt MBD5 contribute 
to a spectrum of neurodevelopmental phenotypes. To characterize the struc-
tural variation landscape of MBD5 disruptions and the associated human 
psychopathology, 22 individuals with genomic disruption of MBD5 (translo-
cation, point mutation, and deletion) were identified through whole-genome 
sequencing or cytogenomic microarray at 11 molecular diagnostic centers. 
The genomic impact ranged from a single base pair to 5.4 Mb. Parents were 
available for 11 cases, all of which confirmed the rearrangement arose de 
novo. Phenotypes were largely indistinguishable between patients with full-
segment 2q23.1 deletions and those with intragenic MBD5 rearrangements, 
including alterations confined entirely to the 5’UTR, confirming the critical 
impact of non-coding sequence at this locus. We identified heterogeneous, 
multi-system pathogenic effects of MBD5 disruption and characterized the 

associated spectrum of psychopathology, including the novel finding of an-
xiety and bipolar disorder in multiple patients. Importantly, one of the uni-
que features of the oldest known patient was behavioral regression. Analy-
ses also revealed phenotypes that distinguish MBD5 disruptions from seven 
well-established syndromes with significant diagnostic overlap. This study 
demonstrates that haploinsufficiency of MBD5 causes diverse phenotypes, 
yields insight into the spectrum of resulting neurodevelopmental and beha-
vioral psychopathology, and provides clinical context for interpretation of 
MBD5 structural variations. Empirical evidence also indicates that disrupti-
on of non-coding MBD5 regulatory regions is sufficient for clinical manife-
station, highlighting the limitations of exon-focused assessments. These re-
sults suggest an ongoing perturbation of neurological function throughout 
the lifespan, including risks for neurobehavioral regression.
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None. S. Kirmani: None. R.R. Hanson: None. S.A. Skinner: None. C. Rogers: 
None. D.B. Everman: None. E. Boyd: None. C. Tapp: None. S.V. Mullegama: 
None. D. Keelean-Fuller: None. C.M. Powell: None. S.H. Elsea: None. C.C. 
Morton: None. J.F. Gusella: None. B. DuPont: None. A. Chaubey: None. A.E. 
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C20.6
Analysis of copy number variations at 15 schizophrenia-associated 
loci in a large, independent cohort
E. Rees1, J. T. R. Walters1, L. Georgieva1, A. R. Isles1, K. D. Chambert2, A. Richards1, G. 
Davies1, S. E. Legge1, J. L. Moran2, S. A. McCarroll2, M. C. O‘ Donovan1, M. J. Owen1, G. 
Kirov1;  
1MRC Centre for Neuropsychiatric Genetics and Genomics, Institute of Psychological 
Medicine and Clinical Neurosciences, Cardiff University, Cardiff, United Kingdom, 
2Stanley Center for Psychiatric Research, The Broad Institute of MIT and Harvard, 
Cambridge, MA, United States.

Rare copy number variants (CNVs) at 15 different loci have been suggested 
as susceptibility factors for schizophrenia (SCZ). However, as some of the-
se CNVs have only been observed in a single study, it is not clear whether 
they are true risk factors for the disorder. We set out to test the associations 
between these CNVs and SCZ, and to estimate their combined contribution 
in a large new sample of 6,882 cases and 6,316 controls genotyped with 
Illumina arrays. CNVs were called with PennCNV and verified with a Z-score 
algorithm.
We found higher rates in cases than in controls for 13 of the 15 previously 
implicated CNVs. Six were nominally significantly associated (p<0.05): dele-
tions at 1q21.1, NRXN1, 15q11.2 and 22q11.2, and duplications at 16p11.2 
and the Angelman/Prader-Willi Syndrome region. When combined with 
published data, 11 of the 15 loci showed highly significant evidence for as-
sociation with SCZ (p<4.1 × 10-4). Moreover, two CNVs surpassed genome-
wide significance that had not done so previously: duplications at the Angel-
man/Prader-Willi locus and at 16p13.11. All eight Angelman/Prader-Willi 
duplications in cases were of maternal origin.
Our study strengthens the support for the majority of the previously im-
plicated CNVs in SCZ and brings the evidence for two loci (duplications at 
the AS/PWS locus and at 16p13.11), into the genome-wide significant level. 
Overall, about 2.5% of SCZ patients and 0.9% of controls carry a large, detec-
table CNV at one of the previously implicated loci.
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P01.001
ACTA2 mutation with childhood cardiovascular, autonomic and brain 
anomalies and severe outcome
M. E. C. Meuwissen1, M. H. Lequin2, K. Bindels- de Heus3, H. T. Bruggenwirth1, M. F. C. M. 
Knapen4, M. Dalinghaus5, R. de Coo6, Y. van Bever1, B. H. J. Winkelman7, G. M. S. Mancini1;  
1Dept. of Clinical Genetics, Erasmus University Medical Center, Rotterdam, Netherlands, 
2Dept. of Radiology, Erasmus University Medical Center, Rotterdam, Netherlands, 3Dept. 
of Pediatrics, Erasmus University Medical Center, Rotterdam, Netherlands, 4Dept. of 
Obstetrics and Prenatal Medicine, Erasmus University Medical Center, Rotterdam, 
Netherlands, 5Dept. of Cardiology, Erasmus University Medical Center, Rotterdam, 
Netherlands, 6Dept. of Child Neurology, Erasmus University Medical Center, Rotterdam, 
Netherlands, 7Netherlands Institute for Neuroscience, Amsterdam, Netherlands.

INTRODUCTION Connective tissue disorders are a common cause of vas-
cular disorders, such as thoracic aortic aneurysm and dissection (TAAD). 
Cerebrovascular anomalies in connective tissue disorders are less frequent-
ly reported, although they can be associated with mutations in TGFβR1, 
TGFβR2, SMAD3, ACTA2 and COL3A1, most frequently resulting in cerebral 
aneurysms, or mutations in COL4A1 and COL4A2, resulting in hereditary 
porencephaly and cerebral hemorrhage. Recently, ACTA2 mutations have 
been described in Moyamoya(like) disease and ischemic stroke. In addition, 
a specific phenotype has been ascribed to the R179H mutation, leading to a 
childhood presentation of disruption of smooth muscle cell dependent or-
gans, brain developmental defects and abnormal cerebral vasculature.
METHODS We report on a patient presenting with pulmonary hypertensi-
on, patent DA, mydriasis, intestinal malrotation, bladder dysfunction and an 
abnormal, straightened course of the anterior cerebral arteries. Our patient 
shows previously not described abnormal lobulation of the frontal lobes 
and position of the gyrus cinguli and rostral dysplasia of the corpus callo-
sum. She died at the age of 3 years during surgery due to vascular fragility 
and ductus arteriosus rupture.
RESULTS We identified a novel de novo c.535C>T in exon 6 leading to 
p.R179C amino acid substitution in ACTA2.
DISCUSSION Altogether these observations support a role of ACTA2 in brain 
(vascular) development, especially related to the arginine at position 179. 
Although all previously reported patients with R179H substitution suc-
cessfully underwent the same surgery at younger ages, the severe outcome 
of our patient warns against the devastating effects of the R179C substitu-
tion on vasculature.

 M.E.C. Meuwissen: None. M.H. Lequin: None. K. Bindels- de Heus: None. H.T. 
Bruggenwirth: None. M.F.C.M. Knapen: None. M. Dalinghaus: None. R. de 
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P01.002
Cherubism: a case report
T. H. ElBadry1, S. A. Temtamy1, A. A. Abd El Azeem1, M. I. Mehrez1, M. A. El Kassaby2;  
1National Research Centre, Cairo, Egypt, 2Faculty of Dentistry, Ain-Shams University, 
Cairo, Egypt.

According to the WHO classification, cherubism belongs to a group of non 
neoplastic bone lesions that affect the jaws. Cherubism was first described 
in 1950 by Jones who described a condition which was characterized by 
marked fullness of the cheeks and jaws and a slight upturning of the eyes 
giving the children a cherubic appearance Cherubism is a hereditary disease 
with an autosomal dominant pattern of inheritance. Mangion et al. (1999) 
mapped the gene to 4p16.3. Mutations in the SH3BP2 gene was demonstra-
ted (Ueki et al. 2001). Patients with cherubism should be carefully evaluated 
for Noonan syndrome. Clinically, in cherubism, the lesions usually start in 
early childhood, affect both jaws, and have a symmetric distribution. It be-
gins to swell gradually until puberty. Although the condition is known to 
regress during the third decade of life, radiological changes persist until the 
fourth. Although the disease is rare and painless, the affected suffer the emo-
tional trauma of disfigurement. cherubism interferes with normal jaw mo-
tion and speech. Currently, surgical removal of the fibrous tissue and bone 
is the treatment available. This treatment has no expected results, when in-
troduced before puberty, results in an increase in bone growth .The use of 
calcitonin and bisphosphonate with these surgeries was found to enhance 
the outcome greatly and to prevent fierce recurrences. This report describes 
the clinical features of a 14-year-old girl with a severe case of cherubism 
affecting both jaws. We summarize the natural history of the disease over a 
period of 11 years.

 T.H. ElBadry: None. S.A. Temtamy: None. A.A. Abd El Azeem: None. M.I. 
Mehrez: None. M.A. El Kassaby: None.

P01.003
Mutation spectrum of the COL2A1 gene in 112 patients
M. Barat-Houari1, B. Dumont1, A. Fabre1, F. Tran Mau Them1, P. Blanchet1, P. Calvas2, 
B. Isidor3, P. Khau Van Kien4, M. Lebrun5, S. Marlin6, S. Odent7, L. Pinson1, G. Baujat8,9, V. 
Cormier-Daire8,9, M. Le Merrer8,9, D. Genevieve1,10,11, I. Toutou1,10,11;  
1CHRU, MONTPELLIER, France, 2Institut Fédératif de Biologie (IFB), Hôpital Purpan, 
TOULOUSE, France, 3CHU, NANTES, France, 4CHU, NIMES, France, 5CHU, SAINT-ETIENNE, 
France, 6Hôpital Armand Trousseau, PARIS, France, 7CHU, RENNES, France, 8Hôpital 
Necker Enfants Malades, PARIS, France, 9INSERM U781, Paris, France, 10INSTITUT DES 
NEUROSCIENCES DE MONTPELLIER, INSERM U844, Montpellier, France, 11UNIVERSITE 
MONTPELLIER 1, Montpellier, France.

Background:
A broad spectrum of 322 unique COL2A1 mutations is currently described 
in the corresponding LOVD database gene entry that we manage (https://
grenada.lumc.nl/LOVD2/mendelian_genes/home.php?select_db=COL2A1). 
Heterozygous mutations in this gene cause a large panel of skeletal dyspla-
sia classified as Type 2 collagen group and similar disorders.
Objective: To report on 54 unique mutations including 36 novel and to inve-
stigate possible phenotype-genotype correlation.
Methods: Molecular analysis of the COL2A1 gene in 112 patients with cli-
nical diagnosis of skeletal dysplasia was performed by Sanger bidirectional 
sequencing.
Results:
We identified 54 unique pathogenic mutations including 35 (65%) missen-
se, 5 (9%) nonsense, 7 (13%) frame-shifts and 7 (13%) splice-site distribut-
ed over the whole COL2A1 gene. Fourty-six of 54 (85%) were substitutions, 
with 23 of 46 (50%) resulting in glycine substitution within a Gly-X-Y re-
peat. Fifty-five (49.5%) of the 112 patients carried one COL2A1 mutation. 
Unexpectedly, 6 patients (3 Stickler, 1 Spondyloepiphyseal Dysplasia Con-
genita, SEDC, 1 Kniest and 1 Spondyloepimetaphyseal Dysplasia, Strudwick 
type) were compound heterozygous. Twelve (92%) of the 13 SEDC patients 
carried a glycine substitution, whereas the Stickler patients displayed a 
broader spectrum of mutations: 8 missenses, 4 nonsenses, 5 frame-shifts, 
and 4 splice-sites.
Conclusions:
This series of skeletal dysplasia, one of the largest reported so far, adds 36 
(10%) novel mutations to those reported in LOVD and reveals first cases 
with dual mutations in these classically dominant syndromes. Moreover, we 
confirm that 51% of the Stickler patients carry COL2A1 mutation, and that 
this phenotype is associated with a larger mutational spectrum than SEDC.

 M. Barat-houari: None. B. Dumont: None. A. Fabre: None. F. Tran mau them: 
None. P. Blanchet: None. P. Calvas: None. B. Isidor: None. P. Khau van kien: 
None. M. Lebrun: None. S. Marlin: None. S. Odent: None. L. Pinson: None. G. 
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P01.004
Craniofrontonasal Syndrome: A family with unusual inheritance 
pattern of an X-linked Dominant genetic disease.
B. Ozyilmaz1, A. Gezdirici2, M. Özen2, O. Kalenderer3;  
1Tepecik Training and Research Hospital, Department of Medical Genetics, İzmir, Turkey, 
2Cerrahpasa Medical Faculty, Department of Genetics and Teratology Research Center, 
İstanbul, Turkey, 3Tepecik Training and Research Hospital, Department of Orthopedics, 
İzmir, Turkey.

Craniofrontonasal syndrome (CFNS [MIM 304110]) is an X-linked domi-
nant disorder of craniofacial and skeletal development. CFNS unexpectedly 
presents severe phenotype in heterozygous females and no or mild pheno-
type in hemizygous males. While heterozygous females show coronal cra-
niosynostosis, craniofacial asymmetry, cleft palate, bifid nasal tip, Sprengel 
deformity, wiry hair and hypertelorism, males generally only show hyper-
telorism.
EFNB1 gene is located in Xq13.1 region and it is involved in random X-inac-
tivation process in females. In heterozygous females, random X-inactivation 
process leads to mosaic distrubution of cells carrying mutant and wild type 
EFNB1 genes, thus the severity of heterozygous females is associated with 
patchy tissue pattern regarding the EFNB1 functional and non-functional 
cells. Here we report a Turkish family with CFNS. The parents were 5th 
degree relatives and they had 5 children. Two female sibs were similarly 
affected and 2 male sibs were healthy. The father and mother were not pre-
senting any signs or symptoms regarding to CFNS. EFNB1 gene sequencing 
analysis revealed c.451G>A heterozygous mutation in 2 affected female sibs 
and unexpectedly c.451G>A hemizygous mutation in their clinically unaf-
fected father. The identification of the clinically unaffected father as hemizy-
gous for EFNB1 mutation, provides additional data for previously reported 
unusual genotype-phenotype pattern of the disease.
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P01.005
Multiple craniosynostoses with unique digital anomalies: a new 
craniosynostosis syndrome?
V. M. Siu1,2,3, S. DeRibaupierre1,2, D. Matic1,2, K. Y. Tay1,2, K. Norozi1,2,3, N. D‘Souza2;  
1University of Western Ontario, London, ON, Canada, 2London Health Sciences Centre, 
London, ON, Canada, 3Children‘s Health Research Institute, London, ON, Canada.

Syndromic craniosynostosis syndromes are typically caused by single gene 
autosomal dominant disorders or chromosomal duplications or deletions. 
We report a 15 month old girl with multiple congenital anomalies. She was 
born with bilateral coronal synostosis and abnormal occipital bone with 
premature fusion of the supraoccipital and interparietal portions, resulting 
in turribrachycephaly, hypertelorism, and downslanting palpebral fissures. 
Transverse and sigmoid sinuses are congenitally absent, and a large single 
vein from the superior sagittal sinus drains into large scalp veins through 
the posterior fontanelle. At 3 months, she developed severe intracranial 
hypertension requiring a posterior craniectomy and ventriculoperitone-
al shunt. Surgical correction of the skull deformities has been challenging. 
She had redundant nuchal skin, a ventricular septal defect (spontaneously 
closed), and a persistently patent ductus arteriosus. Her symmetric hand 
anomalies involve hypoplasia of the proximal phalanges of the thumb and 
index fingers, and hypoplasia of the middle phalanges of the 3rdand 5th digits, 
resulting in marked brachydactyly and ulnar deviation of the index fingers, 
and 5th finger clinodactyly. The 4th digits are spared. Radii appear normal. 
Family history is negative for any of these features. Array CGH using a 180k 
oligonucleotide array, as well as full sequencing of FGFR2 and FGFR3, tar-
geted mutation analysis of FGFR1, and gene dosage studies of TWIST1 have 
not identified any alteration to account for these features. We propose that 
this disorder represents a previously undescribed craniosynostosis syndro-
me with multiple congenital anomalies. Next generation sequencing may 
potentially aid in the identification of the causative gene.

 V.M. Siu: None. S. DeRibaupierre: None. D. Matic: None. K.Y. Tay: None. K. 
Norozi: None. N. D‘Souza: None.

P01.006
Expression of the Bardet-Biedl Syndrome gene 9 (BBS9) in calvarial 
suture of nonsyndromic craniosynostosis: pathophysiology of 
primary cilium in suture morphogenesis.
C. Bernardini1, M. Barba1, G. Tamburrini2, S. A. Boyadjiev Boyd3, C. Di Rocco2, F. Michetti1, 
W. Lattanzi1;  
1Inst. Anatomy and Cell Biology, Università Cattolica S. Cuore, Rome, Italy, 2Dept. 
Neurosurgery - Pediatri Neurosurgery Unit- Università Cattolica S. Cuore, Rome, 
Italy, 3Section of Genetics, Department of Pediatrics, University of California Davis, 
Sacramento, CA, United States.

Nonsyndromic craniosynostosis (NCS) is a relatively common craniofacial 
malformation, with a strong genetic background. A recent GWAS found a 
significant association for sagittal NCS (sNCS) within the BBS9 gene locus 
(Justice et al, Nat Genet
2012). BBS9 is a component of the BBBSome involved in the primary cilium-
related signalling. BBS9 knockdown leads to cilia defect in the zebrafish, dis-
playing severe developmental aberrations (Veleri et al, PlosOne 2012). Inte-
restingly, genes causing at least two craniosynostosis syndromes (Carpenter 
and Sensenbrenner syndrome) are involved in the cilia formation and func-
tion (Huber and Cormier-Daire, Am J Med Genet C Semin Med Genet.2012). 
This study was aimed at clarifying the role of BBS9 and related cilium-asso-
ciated genes in suture ossification. We have performed an in-depth in silico 
analysis of our previous microarray data and identified a relevant number of 
ciliome-associated genes differentially expressed in fused-versus-patent su-
tures of NCS patients. BBS9 was among the most significantly up-regulated 
genes in the list; these data were confirmed in tissues and cells from an inde-
pendent set of NCS patients. Confocal microscopy showed that fused suture-
derived cells has a decreased tendency to form primary cilia. Moreover we 
have analyzed the expression of BBS9 and related cilium-associated genes 
in the suture mesenchyme of the rat skull. The expression of BBS9 increased 
progressively over time. Overall, these data seemed to confirm an active role 
of BBS9 in osteogenesis and may suggest that BBS9 sequence variants asso-
ciated to a dysregulation of BBS9 expression could lead to premature suture 
ossification in NCS.

 C. Bernardini: None. M. Barba: None. G. Tamburrini: None. S.A. Boyadjiev 
Boyd: None. C. Di Rocco: None. F. Michetti: None. W. Lattanzi: None.

P01.007
FGFR2 mutations in syndromic craniosynostosis patients
A. Durmaz1, H. Onay1, T. Atik2, E. Karaca1, F. Hazan3, A. Kiraz4, G. Yesil5, O. Cogulu2, F. 

Ozkinay1;  
1Ege University Medical Faculty, Department of Medical Genetics, Izmir, Turkey, 2Ege 
University Medical Faculty, Department of Pediatrics, Izmir, Turkey, 3Dr. Behçet Uz 
Children‘s Hospital, Department of Medical Genetics, Izmir, Turkey, 4Mersin Hospital of 
Pediatrics, Obstetrics and Gynocology, Department of Medical Genetics, Mersin, Turkey, 
5Bezmialem University, Medical Faculty, Department of Genetics, Istanbul, Turkey.

Craniosynostosis which is defined as the premature fusion of one or more 
sutures of the skull is caused by mutations in FGFR1, FGFR2, or FGFR3. 
Among all craniosynostosis, syndromic craniosynostosis account for 15% of 
the cases. The most common forms of syndromic craniosynostosis are Crou-
zon, Apert, Pfeiffer and Muncke syndrome that are mostly caused by mutati-
ons in FGFR2 gene in which more than 60 mutations have been identified up 
to date. In this study we screened for FGR2 mutations in 8 patients having 
Crouzon, Apert and Pfieffer syndromes. We found heterozygous FGFR2 mu-
tations (p.P253R in 2 patients and p.S252W in one patient) in 3 Apert syn-
drome patients which were also reported to be the most common mutations 
in Apert syndrome. In 3 Crouzon syndrome patients heterozygous p.W290R, 
p.S351C and p.S252P mutations were detected. Heterozygous p.W290C mu-
tation was found in one patient diagnosed clinically as Pfeiffer syndrome. 
One novel heterozygous mutation p.F334S has been detected in a patient 
with isolated nonsyndromic craniosynostosis. SIFT and PolyPhen analysis 
demonstrated that this aminoacid change may be tolerated, but functional 
analysis is needed. Revealing the phenotype-genotype correlation of parti-
cular syndromic forms of craniosynostosis leads to accurate diagnosis, ef-
ficient management, and long-term prognosis of the patients.

 A. Durmaz: None. H. Onay: None. T. Atik: None. E. Karaca: None. F. Hazan: 
None. A. Kiraz: None. G. Yesil: None. O. Cogulu: None. F. Ozkinay: None.

P01.008
Rapid translation of research findings into clinical service for two 
new craniofacial genes identified in Oxford.
H. Lord1, T. Lester1, S. R. F. Twigg2, V. P. Sharma2, A. L. Fenwick2, S. J. McGowan3, J. M. 
Phipps2, D. Johnson4, S. A. Wall4, L. Wilson5, F. Stewart6, J. Morton7, P. Noons8, E. Sweeney9, 
A. O. M. Wilkie2, A. Seller1;  
1Oxford Regional Genetics Laboratories, Churchill Hospital, Oxford, United Kingdom, 
2Clinical Genetics Group, Wetherall Institute of Molecular Medicine, University of Oxford 
and Craniofacial Unit, John Radcliffe Hospital, Oxford, United Kingdom, 3Computational 
Biology Research Group, Wetherall Institute of Molecular Medicine, University of Oxford 
and Craniofacial Unit, John Radcliffe Hospital, Oxford, United Kingdom, 4Craniofacial 
Unit, John Radcliffe Hospital, Oxford, United Kingdom, 5Clinical Genetics, Level 4, York 
House, Great Ormond Street NHS, London, United Kingdom, 6Northern Ireland Regional 
Genetics Service, Belfast City Hospital, Lisburn Road, Belfast, United Kingdom, 7Clinical 
Genetics, Birmingham Women‘s Hospital, Metchley Park Road, Edgbaston, Birmingham, 
United Kingdom, 8Birmingham Children‘s Hospital, Steelhouse Lane, Birmingham, 
United Kingdom, 9Clinical Genetics Department, Alder Hey Children‘s NHS Trust, Eaton 
Road, Liverpool, United Kingdom.

Craniosynostosis (premature fusion of at least one cranial suture) results 
in skull and facial deformity, and is the second most common craniofacial 
malformation. Currently, single gene mutations/chromosomal abnorma-
lities can only be identified in about one-fifth of cases, with mutations in 
the FGFR2, TWIST1, FGFR3, and EFNB1 genes accounting for the majori-
ty (~16%). Identifying the genetic cause in infants is important for genetic 
counselling, risk assessment, surgical management and outcome.
Close partnership between the diagnostic Oxford Regional Genetics Labora-
tory and Professor Wilkie’s research group in Oxford has enabled two new 
craniofacial genes; ERF and TCF12, to be rapidly translated into the diagno-
stic service. Mutations in these two genes have been shown to account for a 
further ~2% of cases.
To date we have screened seventeen patients with multi-suture synostosis 
in whom no mutation was identified in previous screens. An ERF mutation 
was detected in one patient with pansynostosis.
Of fifteen patients referred with uni- or bi-coronal synostosis, in whom no 
mutation was identified in previous screens; two patients were shown to 
carry a mutation in TCF12.
Confirmation of other mutations in ERF and TCF12 identified in the research 
setting is currently in progress, and we have also undertaken cascade scree-
ning in two of these families. This is important as variable penetrance has 
been observed.
Incorporation of these new genes into our diagnostic service has identified 
the genetic cause in three new cases in our cohort, which will enable casca-
de screening and accurate prognostic advice to be given.

 H. Lord: None. T. Lester: None. S.R.F. Twigg: None. V.P. Sharma: None. A.L. 
Fenwick: None. S.J. McGowan: None. J.M. Phipps: None. D. Johnson: 
None. S.A. Wall: None. L. Wilson: None. F. Stewart: None. J. Morton: None. P. 
Noons: None. E. Sweeney: None. A.O.M. Wilkie: None. A. Seller: None.
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P01.009
Crouzon Syndrome and bent bone dysplasia associated to mutations 
at the same TYR-381 residue in FGFR2 gene
C. Collet1, J. Alessandri2, E. Arnaud3, V. Cormier-Daire4, F. Di Rocco3;  
1Service de Biochimie et Biologie Moléculaire, Hôpital Lariboisière, Paris, France, 
2Service de Réanimation Pédiatrique, Hôpital Felix Guyon, Saint-Denis de la Réunion, 
France, 3Unité de Chirurgie Craniofaciale, Service de Neurochirurgie, Centre de 
Référence National Dysostoses Crâniofaciales, hôpital Necker, Paris, France, 4Génétique 
Clinique, Centre de Référence des Maladies Osseuses Constitutionnelles, Hôpital Necker, 
Paris, France.

Crouzon syndrome has an high penetrance and an extreme clinical variabi-
lity. The majority of the mutations responsible for his syndrome are located 
in the exon 8 (IIIa) and 10 (IIIc) of the fibr oblast growth factor receptor 2 
gene (FGFR2) corresponding to an immunoglobulin domain. We report here 
a familial Crouzon syndrome associated to a new p.Tyr381Asn mutation in 
exon 11 of FGFR2 gene. The proband was suspected of this syndrome at the 
age of 3 years. At that time he presented with adolichocephaly with bilateral 
moderate exophtalmia, parrot-beaked nose and frontal bossing. A skull CT 
examination was performed at age 5 confirming the closure of the sagittal 
suture associated a facial retrusion and inverted bite. His father and his si-
ster displayed a milder phenotype. The Crouzon syndrome was confirmed 
after detection of novel heterozygous p.Tyr381Asn(c.1141T>C) mutation in 
FGFR2 gene located in the transmembrane domain for the 3 affected mem-
bers of the family, segregating with the craniosynostosis phenotype. This 
mutation was located at the same position (p.Tyr381Asp(c.1141T>G)) that 
the recently described perinatal lethal bent bone dysplasia which is charac-
terized by co ronal craniosynostosis associated with hypoplastic clavicle, 
bent long bones in the lower extremities, hypoplastic pubis and abnormal 
phalanges. Ours cases did not show any appendicular bony abnormality on 
X-rays. This observation highlights the need of further researches to explain 
such major clinical difference between those two syndromes associated 
with a FGFR2 mutation affecting the same Tyr-381 residue.

 C. Collet: None. J. Alessandri: None. E. Arnaud: None. V. Cormier-Daire: 
None. F. Di Rocco: None.

P01.010
1150 T>C change in exon 10 of the FGFR3 is preferentially associated 
with pathogenic mutations
T. Y. Kanazawa, L. C. Bonadia, C. A. Moreno, D. P. Cavalcanti;  
State University of Campinas, Campinas, Brazil.

Few pathogenic mutations in FGFR3 are known to be associated with the 
achondroplasia phenotypic spectrum, leading to a good genotype-pheno-
type correlation. Uncommonly, however, phenotype variations have been 
observed. The speculation about a possible modulating effect of the 1150 
T>C transition in the FGFR3, and the identification of a newborn with a se-
vere form of hypochondroplasia with positive mutation (1620 C>A) and also 
presenting the 1150 T>C substitution in the exon 10 prompted us to bet-
ter investigate the role of this polymorphism. We evaluated the frequency 
of the 1150 T>C polymorphism in the FGFR3 in both - a cohort of patients 
of the FGFR3 phenotypic spectrum with known mutations, and in normal 
controls of the general population. Hitherto, using direct sequencing of the 
exon 10 of the FGFR3, we have studied 39 patients and 265 normal controls. 
We have found the 1150 T>C polymorphism in two patients (2 alleles in 78 
chromosomes or 2.6% of the C allele). One patient had a typical achondro-
plasia (1138 G>A) and the second one was a hypochondroplastic patient 
(1620 C>A) with a severe phenotype. Among the 265 studied controls, the 
1150 T>C polymorphism was found in only three individuals (3 alleles in 
530 or 0.6% of the C allele). In conclusion, the 1150 T>C polymorphism was 
found nearly five times more frequent in patients of the FGFR3 family than 
in normal controls, suggesting a possible role in pathogenic mutations of 
the FGFR3.
Supported by grants of CNPq (402008/2010-3, 590148/2011-7, 
132270/2012-9) and FAPESP (98/16006-6).

 T.Y. Kanazawa: None. L.C. Bonadia: None. C.A. Moreno: None. D.P. 
Cavalcanti: None.

P01.011
A new insight into structural and functional impact of FGFR3 
mutations at the same position in three FGFR3-related 
chondrodysplasia.
D. Komla Ebri1, C. Benoist Lasselin1, N. Kaci1, P. Busca2, G. Prestat2, A. Munnich1, F. 
Barbault3, L. Legeai-Mallet1;  
1INSERM U781, Paris, France, 2UMR CNRS 8601, Paris, France, 3ITODYS - Université Paris 
Diderot, Paris, France.

Three missense mutations in the tyrosine kinase domain of fibroblast grow-
th factor receptor 3 (FGFR3) affecting a lysine residue at position 650 lead 
to dwarfism with a spectrum of severity, hypochondroplasia (p. Lys650Asn), 
severe achondroplasia with developmental delay and acanthosis nigricans 
(p. Lys650Met), and thanatophoric dysplasia (p. Lys650Glu). Fgfr3 mu-
tations induce a constitutive activation of the receptor characterized by a 
sustained phosphorylation. To understand the severity of the clinical phe-
notype, we developed computational and biological studies. Computational 
studies were conducted to get an atomic description of the p. Lys650Met, 
p. Lys650Glu and p. Lys650Asn built using a validated structural model of 
the FGFR3 kinase domain. Structural analyses indicate that a salt bridge 
between R655 and E686 is the cornerstone of the Tyr647 solvent exposi-
tion. This salt bridge is, significantly, disturbed with p. Lys650Glu mutation 
and is destroyed with p. Lys650Met and p. Lys650Asn mutants. There is a 
qualitative correlation with the severity of the clinical phenotype. We evalu-
ated also the impact of the FGFR3 mutants on signaling pathways. Transient 
transfections of DNA mutants in human chondrocytes show both a gradient 
of phosphorylation levels and an increased proliferation correlated with the 
severity of the disease. In addition, a higher activation of the signalling pa-
thways (ERK1/2, AKT, STAT, b-catenin) was also observed.
In conclusion, the three lysine 650 substitutions alter differently the confor-
mation of the kinase domain thus leading to various activations of signalling 
pathways. Different mechanisms seem to be responsible for mild and lethal 
dwarfism.

 D. Komla Ebri: None. C. Benoist Lasselin: None. N. Kaci: None. P. Busca: 
None. G. Prestat: None. A. Munnich: None. F. Barbault: None. L. Legeai-
Mallet: None.

P01.012
The STARD3NL locus is strongly associated with pediatric spine bone 
mineral density in a regression-based multi-ethnic meta-analysis of 
known adult loci.
J. P. Bradfield1, S. Deliard2, C. E. Kim1, R. M. Chiavacci1, J. M. Lappe3, H. J. Kalkwarf4, V. 
Gilsanz5, H. Hakonarson6,1,2, S. E. Oberfield7, J. A. Shepherd8, A. Kelly9,6, B. S. Zemel10,6, S. F. 
A. Grant1,2,6;  
1The Children‘s Hospital of Philadelphia, Center for Applied Genomics, Philadelphia, PA, 
United States, 2The Children‘s Hospital of Philadelphia, Division of Genetics, Philadelphia, 
PA, United States, 3Creighton University, Osteoporosis Research Center, Omaha, NE, 
United States, 4Cincinnati Children‘s Hospital Medical Center, Division of General and 
Community Pediatrics, Cincinnati, OH, United States, 5Children‘s Hospital Los Angeles, 
Department of Radiology, Los Angeles, CA, United States, 6University of Pennsylvania, 
Perelman School of Medicine, Department of Pediatrics, Philadelphia, PA, United 
States, 7Columbia University Medical Center, Morgan Stanley Children‘s Hospital of 
New York, Division of Pediatric Endocrinology, New York, NY, United States, 8University 
of California San Francisco, Department of Radiology and Bioimaging, San Francisco, 
CA, United States, 9The Children‘s Hospital of Philadelphia, Division of Endocrinology, 
Philadelphia, PA, United States, 10The Children‘s Hospital of Philadelphia, Division of 
Gastroenterology, Philadelphia, PA, United States.

Osteoporosis has its origins in childhood, where bone mineral accretion du-
ring development is a critical determinant of future bone health. We elected 
to leverage data from an ongoing GWAS of pediatric bone accretion to inve-
stigate the association of previously reported adult BMD loci with pediatric 
BMD of the spine using a linear regression based meta-analysis of three eth-
nicities. Our cohort is derived from the multi-center NICHD Bone Mineral 
Density in Childhood (BMDC) Study, which was initiated in 2001 to establish 
national reference standards for BMD and bone accrual for children ages 6 
years and older. In order to maximize the statistical power in our cohort, 
we carried out a meta-analysis leveraging the three main ethnicities in the 
collection. This led to 753 Caucasian, 308 African American and 205 Hispa-
nic samples being included in the analysis. All samples were genotyped on 
the Illumina OMNI-Express-Exome BeadChip platform, enabling us to query 
59 of the 64 adult BMD. A linear regression in plink was used to test for 
association with pediatric spine BMD followed by a meta-analysis. No asso-
ciation was found when the three groups were analyzed together, but when 
investigating each ethnicity individually, we found that SNP rs940347 at the 
STARD3NL locus yielded a P-value of 1.74x10-4 in the Caucasian cohort and 
survived Bonferroni correction; indeed, this is the same ethnicity where the 
original adult discovery was made. In summary, we conclude that there is 
evidence that the STARD3NL locus contributes to adult spine BMD by exer-
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ting its effect early in life.

 J.P. Bradfield: None. S. Deliard: None. C.E. Kim: None. R.M. Chiavacci: 
None. J.M. Lappe: None. H.J. Kalkwarf: None. V. Gilsanz: None. H. 
Hakonarson: None. S.E. Oberfield: None. J.A. Shepherd: None. A. Kelly: 
None. B.S. Zemel: None. S.F.A. Grant: None.

P01.013
Correlation between platelet phenotype and NBEAL2 genotype in 
patients with congenital thrombocytopenia and α-granule deficiency
R. Bottega1,2, A. Pecci3, E. De Candia4, N. Pujol-Moix5, P. Heller6, P. Noris3, D. De Rocco1,2, G. 
Podda7, A. C. Glembotsky6, M. Cattaneo7, C. L. Balduini3, A. Savoia1,2;  
1Department of Medical Science, University of Trieste, Trieste, Italy, 2Institute for 
Maternal and Child Health, IRCCS „Burlo Garofolo“, Trieste, Italy, 3IRCCS Policlinico 
San Matteo Foundation, Pavia, Italy, 4Hemostasis and Thrombosis Unit, Policlinico 
Agostino Gemelli, Roma, Italy, 5Platelet Pathology Unit, Hospital de la Santa Creu i Sant 
Pau, Barcelona, Spain, 6University of Buenos Aires. CONICET, Buenos Aires, Argentina, 
7Medicina 3, Ospedale San Paolo, Milano, Italy.

The gray platelet syndrome (GPS) is a rare inherited bleeding disorder cha-
racterized by thrombocytopenia, increased volume of platelets and defects 
of α‐granules formation which gives a characteristic gray appearance to pla-
telets.
After the recent identification of mutations in NBEAL2 gene as the genetic 
defect responsible for GPS, we hypothesized that this gene was responsible 
for low platelet count and α‐granule deficiency in 11 unrelated probands 
with inherited thrombocytopenia and α‐granules defects.
DNA sequencing of NBEAL2 led to identification of 9 novel alteration of the 
gene including 2 missense, 3 nonsense, 2 frameshift mutations, as well as 
2 nucleotide substitutions that altered the splicing mechanisms, in 4 fami-
lies. In addiction, evaluation of platelet phenotype revealed that all patients 
with NBEAL2 biallelic mutation showed thrombocytopenia, large platelets 
and severe reduction of α‐granules. Of note, although they were not throm-
bocytopenic, also individuals carrying only one mutated allele had platelet 
macrocytosis and significant reduction of the α‐granules in contrast with an 
autosomal recessive transmission. In the remaining 7 probands, we did not 
identify any NBEAL2 alterations, suggesting that other genetic defects are 
responsible for their platelet phenotype.
Our data extend the spectrum of mutations responsible for GPS and demon-
strate that macrothrombocytopenia with α‐granule deficiency is a genetic 
heterogeneous trait.

 R. Bottega: None. A. Pecci: None. E. De Candia: None. N. Pujol-Moix: 
None. P. Heller: None. P. Noris: None. D. De Rocco: None. G. Podda: 
None. A.C. Glembotsky: None. M. Cattaneo: None. C.L. Balduini: None. A. 
Savoia: None.

P01.014
Analysis of the high bone mass phenotype using genomic and 
transcriptomic tools: evidences of genetic heterogeneity and of 
additive effects of TWIST1, IL6R, DLX3 and PPARG
P. Sarrión1,2,3, L. Mellibovsky4, R. Urreizti1,2,3, S. Civit5, N. Cols1,2, N. Garcia-Giralt4, G. 
Yoskovitz4, A. Aranguren1, S. Di Gregorio6, L. Del Río6, J. Malouf7, R. Güerri4, X. Nogués4, A. 
Díez-Pérez4, D. Grinberg1,2,3, S. Balcells1,2,3;  
1Dpt. Genetics, Universitat de Barcelona, Barcelona, Spain, 2IBUB, Barcelona, Spain, 
3CIBERER, Barcelona, Spain, 4URFOA, IMIM, Hospital del Mar, RETICEF, Barcelona, 
Spain, 5Dpt. Statistics, Universitat de Barcelona, Barcelona, Spain, 6CETIR, Barcelona, 
Spain, 7Hospital de la Santa Creu i Sant Pau, Barcelona, Spain.

Osteoporosis is characterized by very low bone mineral density (BMD). The 
high bone mass (HBM) phenotype is a non-pathogenic condition characte-
rized by BMD values at the other extreme of the spectrum. The aims of the 
study were to establish the prevalence of HBM in a cohort of Spanish post-
menopausal women (BARCOS); to determine the contribution of LRP5 and 
DKK1 mutations to this phenotype; to test the hypothesis of an inverse cor-
relation between the number of common variant risk alleles and HBM; and 
to characterize the expression of 88 osteoblast-specific and Wnt pathway 
genes in primary osteoblasts from two HBM cases.
A 0.6% of individuals (10/1600) displayed bone mineral density Z-scores 
in the HBM range [sum (lumbar spine + femoral neck) Z-score >4]. No mu-
tations in relevant exons of LRP5 were found and one woman had a rare 
missense change in DKK1 (p.Y74F). Fifty-five BMD SNPs from Estrada et al 
[NatGenet 44:491-501,2012] were genotyped in the HBM cases to obtain 
risk-scores for each individual. Z-scores were found to be negatively corre-
lated with these risk-scores, with a single exception, which may be explai-
ned by a rare penetrant genetic variant. The expression analysis in primary 
osteoblasts from two HBM cases and five controls, showed that IL6R, DLX3, 
TWIST1 and PPARG were negatively related to Z-score. One HBM case pre-

sented with high levels of RUNX2 while the other displayed very low SOX6.
In conclusion, we provide evidences of heterogeneity and of additive effects 
of several genes for the HBM phenotype.

 P. Sarrión: None. L. Mellibovsky: None. R. Urreizti: None. S. Civit: None. N. 
Cols: None. N. Garcia-Giralt: None. G. Yoskovitz: None. A. Aranguren: 
None. S. Di Gregorio: None. L. Del Río: None. J. Malouf: None. R. Güerri: 
None. X. Nogués: None. A. Díez-Pérez: None. D. Grinberg: None. S. Balcells: 
None.

P01.015
A homozygous missense mutation in HSPA9 causes epiphyseal-
vertebral-ear (EVE) dysplasia
C. T. Gordon1, M. Oufadem1, A. Linglart2, D. Lehalle3, S. Marlin4, C. Bole5, P. Nitschke5, A. 
Munnich1,3, S. Lyonnet1,3, J. Amiel1,3;  
1Université Paris Descartes, INSERM U-781, Paris, France, 2Service d’endocrinologie 
pédiatrique, Hôpital Cochin - Saint-Vincent-de-Paul, Paris, France, 3Service de Génétique, 
Hôpital Necker-Enfants Malades, Paris, France, 4Service de Génétique, Hôpital d‘Enfants 
Armand Trousseau, Paris, France, 5Université Paris Descartes, Paris, France.

Epiphyseal-vertebral-ear (EVE) dysplasia is an extremely rare disorder with 
distinctive dysmorphic features and ossification defects. A single family has 
been reported, with two affected sisters born to healthy, consanguineous 
parents. Key features were midface hypoplasia, depressed nasal bridge, an-
teverted nares, symmetrical dysplasia of the helices, epiphyseal dysplasia, 
mid-coronal clefting of vertebral bodies, odontoid hypoplasia, elbow dislo-
cation and intrauterine growth restriction with post-natal catch-up growth. 
Similar craniofacial and skeletal features have been noted in cerebral, ocular, 
dental, auricular, skeletal anomalies (CODAS) syndrome. The genetic causes 
of EVE and CODAS syndromes have not been reported.We performed exome 
sequencing of the two affected EVE dysplasia patients, and after filtering for 
published and in-house SNPs and selecting for deleterious variants, the only 
homozygous variant shared between both sisters was the missense muta-
tion p.Thr362Ile in heat shock 70kDa protein 9 (HSPA9). The catalytic ac-
tivity of HSPA9 is encoded by the ATPase domain, a structure conserved in 
chaperones from vertebrates to bacteria. Thr362 is absolutely conserved in 
known orthologues of HSPA9 and falls within the ATPase domain. Structural 
modelling of the mutation Thr362Ile indicates disruption of hydrogen bon-
ding, predicted to lead to protein instability. Published transcriptomic data 
indicates that HSPA9 is highly expressed in human fetal cartilage, and we 
have explored this expression pattern in greater detail by in situ hybridisati-
on.This work identifies HSPA9 as a novel regulator of craniofacial and skele-
tal development, with its mutation causing EVE dysplasia. CODAS syndrome 
may be caused by mutations in a related gene or pathway.

 C.T. Gordon: None. M. Oufadem: None. A. Linglart: None. D. Lehalle: 
None. S. Marlin: None. C. Bole: None. P. Nitschke: None. A. Munnich: None. S. 
Lyonnet: None. J. Amiel: None.

P01.017
The genetic study of intracranial aneurysm in the Japanese 
population
S. Low1, A. Takahashi1, M. Kubo2, Y. Nakamura3;  
1Laboratory for Statistical Analysis, Center for Genomic Medicine, RIKEN, Tokyo, 
Japan, 2Laboratory for Genotyping Development, Center for Genomic Medicine, RIKEN, 
Yokohama, Japan, 3Laboratory of Molecular Medicine, Human Genome Center, Institute 
of Medical Science, The University of Tokyo, Tokyo, Japan.

Intracranial aneurysms (IA) are balloon like dilation of arterial walls in 
the brain; rupture of IA leads to aneurysmal subarachnoid hemorrhage 
(aSAH), which is the most serious subtype of stroke. Genetic factors have 
been known to play an important role in the development of IA. Here, we 
conducted a genome-wide association study (GWAS) to identify common 
genetic variants that are associated with IA by using 1383 aSAH subjects 
and 5484 controls from the Japanese population. The variants that showed 
suggestive association in the GWAS were validated in an independent set of 
1048 IA cases and 7212 controls. We identified, rs6842241, near EDNRA at 
chromosome 4q31.22 (combined P-value = 9.58 × 10-9; odds ratio = 1.25), 
to be significantly associated with IA. Owing to the functional importance of 
EDNRA to IA, we performed functional analysis of the associated variants on 
EDNRA and identified rs6841581 as a functional variant that might affect 
the expression of EDNRA and subsequently result in the IA susceptibility. 
To further understand the etiology of the disease, we performed pathway 
analysis utilizing the GWAS dataset and identified Notch signaling pathway 
to be significantly associated with IA (PGSEA=3.0 × 10-6). In addition, we also 
participated in a collaborative study that performed meta-analysis, which 
successfully identified six genetic loci, 8q12.1, 9p21.3, 10q24.32, 13q13.1, 
18q11.2 and 4q31.22, as IA common susceptible loci of the European and 
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Japanese population. Our findings have reveal a better understanding of the 
contribution of genetic factors to IA.

 S. Low: None. A. Takahashi: None. M. Kubo: None. Y. Nakamura: None.

P01.018
A novel missense mutation in ANO5 is causative for gnathodiaphyseal 
dysplasia in a large Italian pedigree
C. Marconi1, P. Brunamonti Binello2, G. Badiali3, E. Caci4, R. Cusano5, J. Garibaldi6, T. 
Pippucci1, A. Merlini2, C. Marchetti3, K. J. Rhoden1, L. J. V. Galietta4, F. Lalatta7, P. Balbi8, 
M. Seri1;  
1Medical Genetics Unit,, University of Bologna, Bologna, Italy, 2Struttura Complessa 
di Odontostomatologia, Dipartimento di Chirurgie Specialistiche , Ospedale Galliera, 
Genova, Italy, 3Unità di Chirurgia Orale e Maxillo-facciale, Dipartimento di Scienze 
Odontostomatologiche, University of Bologna, Bologna, Italy, 4Laboratorio di 
Genetica Molecolare, Istituto Giannina Gaslini, Genova, Italy, 51-Istituto di Ricerca 
Genetica e Biomedica-CNR;2-CRS4, Laboratorio di Genomica, Parco tecnologico della 
Sardegna, Cagliari, Italy, 6Odontoiatra, Genova, Italy, 7Unità di Genetica Medica,Clinica 
Mangiagalli; Dipartimento area salute della Donna, del Bambino e del Neonato 
Fondazione IRCCS Cà Granda, Ospedale Maggiore Policlinico, Milano, Italy, 8Struttura 
Complessa di Odontostomatologia, Dipartimento di Chirurgie Specialistiche, Ospedale 
Galliera, Genova, Italy.

Gnathodiaphyseal dysplasia (GDD) is an autosomal dominant syndrome 
characterized by frequent bone fractures at a young age, bowing of tubu-
lar bones and cemento-osseus lesions of the jawbones. To date, two muta-
tions on the same cysteine residue at position 356 of Anoctamin 5 (ANO5) 
have been described in GDD families. Sequencing the entire ANO5 coding 
and untranslated regions in 21 individuals (7 affected, 14 not affected) of 
a large Italian GDD family, we found a novel missense mutation causing the 
p.Thr513Ile substitution. The mutation perfectly segregates in the family 
and has never been described in any database as a polymorphism. Clinical 
features of the patients are completely superimposable to those of previous-
ly described families . Thus this is the third mutation described to be cau-
sative for GDD. ANO5 belongs to the anoctamin protein family that includes 
calcium-activated chloride channels. However, our experiments show that 
ANO5 may not function as calcium-activated chloride channel. Mutations in 
ANO5 have also been found in many cases of rare forms of muscular dystro-
phy (MMD3 and LGMD2L). The mutations described until now are spread 
throughout the gene, with no apparent trend in their position with regard to 
specific motifs, transmembrane domains or cytoplasmic versus extracellu-
lar regions of the protein. This heterogeneity and the still-unknown function 
of ANO5 make it difficult to unravel the molecular pathophysiology of GDD. 
The findings of this third mutation may help in this unraveling process and 
in the understanding of the anoctamins’ function and role in these different 
diseases.

 C. Marconi: None. P. Brunamonti Binello: None. G. Badiali: None. E. Caci: 
None. R. Cusano: None. J. Garibaldi: None. T. Pippucci: None. A. Merlini: 
None. C. Marchetti: None. K.J. Rhoden: None. L.J.V. Galietta: None. F. Lalatta: 
None. P. Balbi: None. M. Seri: None.

P01.019
A Clinical and Molecular Genetic Study of 6 Arab families with 
Microcephalic Osteodysplastic Primordial Dwarfism type I
L. K. Effat;  
Division of Human Genetics and Genome Research, giza, Egypt.

Backgroud: Microcephalic osteodysplastic primordial dwarfism type I 
(MOPD I) is a rare recessive disorder characterized by severe microcephaly, 
intrauterine growth retardation, developmental brain malformations, skel-
etal changes and early lethality. It is caused by mutations in the RNU4ATAC 
gene encoding U4atac, a small nuclear RNA that is a crucial component of 
the minor spliceosome. Objective: To determine the spectrum of clinical and 
neuroradiologic features in MOPD I patients due to RNU4ATAC gene muta-
tions. Methods: RNU4ATAC was sequenced in 10 patients from 6 unrelated 
Arab families with MOPD I. In addition, we evaluated the clinical phenotype, 
cognition, behavior and brain MRI.
Results: All patients were homozygous or compound heterozygous of RNU4-
ATAC mutations. The probands harbored 4 different mutations (g.55G>A, 
g.51G>A, g.66G>C and g.124G>A) of which 2 were novel. The severity of 
brain and skeletal anomalies, degree of motor and speech delay, and survival 
varied considerably among patients even with the same mutation. Mild mo-
tor delay was noted in 3/10 patients. Typical skeletal changes were found in 
all patients but metopic suture synostosis were additional finding in 5 pati-
ents. All patients showed hypogenesis of corpus callosum but 2 patients had 
pachygyria and interhemispheric cyst in addition. Interestingly, 4 sibs from 
showed oculocutaneous albinism. One patient showed long survival (more 

than 5 years) Conclusions: We provide a detailed description of features as-
sociated with RNU4ATAC mutations. Our results expand the phenotypic and 
mutational spectrum of this malformation syndrome and further investiga-
tions of the prevalence of RNU4ATAC mutations in correlation with clinical 
phenotype are recommended.

 L.K. Effat: None.

P01.020
Multicentric carpo-tarsal osteolysis: clinical and molecular review of 
8 cases
C. Mehawej1, J. Courcet2, G. Baujat1, R. Mouy3, M. Gerard4, I. Landru5, M. Gosselin6, P. 
Koehrer7, C. Mousson8, Q. Pierre3, M. Le Merrer1, L. Faivre2,9, V. Cormier-Daire1;  
1Département de génétique, Hôpital Necker Enfants Malades, Assistance Publique des 
Hôpitaux de Paris, Paris, France, 2Pédiatrie 1 et Génétique Médicale, Hôpital d‘Enfants, 
CHU, Dijon, France, 3Service de Rhumatologie et d’Immunologie Pédiatrique, Hôpital 
Necker Enfants Malades, Assistance Publique des Hôpitaux de Paris, Paris, France, 
4Service de Génétique Médicale, Hôpital Clémenceau, Centre Hospitalo-Universitaire, 
Caen, France, 5Service de Néphrologie, Centre Hospitalier, Lisieux, France, 6Service 
de Néphrologie, Centre Hospitalo-Universitaire Pontaillou, Rennes, France, 7Service 
d’Ophtalmologie, Hôpital Général, Dijon, France, 88 Service de Néphrologie, Hôpital le 
Bocage, Centre Hospitalo-Universitaire, Dijon, France, 9Centre de Génétique et Centre 
de Référence Anomalies de Développement et Syndromes Malformatifs de l’interrégion 
Grand-Est, Hôpital d’Enfants, CHU, Dijon, France.

Multicentric carpo-tarsal osteolysis (MCTO) with or without nephropathy is 
a rare osteolysis disorder with autosomal dominant inheritance beginning 
in early childhood and involving mainly carpal and tarsal bones. In the ma-
jority of cases, renal disease appears later in life and evolves quickly to end 
stage renal disease. Recently, mutations in the amino-terminal transcriptio-
nal activation domain of the MAFB gene (v-maf musculoaponeurotic fibro-
sarcoma oncogene ortholog B) have been identified in MCTO patients by 
exome sequencing. MAFB, known as a regulator of various developmental 
processes, is essential for osteoclastogenesis and podocyte differentiation 
and renal tubule survival. We collected the data of eight patients with MCTO 
issued from six different families to review the clinical features and perform 
the molecular analysis of MAFB. Among the 8 cases, renal disease was pre-
sent in the six older. We identified five missense mutations in all screened 
cases confirming the genetic homogeneity of MCTO. Three among the five 
mutations were novel clustered within the hot spot mutation region of the 
gene. Disease variability and associated features were observed , concerning 
especially the extension and consequences of osteolysis and age of onset of 
renal manifestations. Since the intensity of rheumatologic and nephrologic 
symptoms varied even within the same family, we conclude that MCTO is 
a genetically homogeneous but clinically variable condition; the molecular 
screening of MAFB will allow early diagnosis especially in isolated cases.

 C. Mehawej: None. J. Courcet: None. G. Baujat: None. R. Mouy: None. M. 
Gerard: None. I. Landru: None. M. Gosselin: None. P. Koehrer: None. C. 
Mousson: None. Q. Pierre: None. M. Le Merrer: None. L. Faivre: None. V. 
Cormier-Daire: None.

P01.021
Nail-Patella Syndrome: evidence for genetic heterogeneity
F. M. Petit1,2, F. Escande1, A. Jourdain1, N. Porchet1,2, M. Holder-Espinasse1,2,3, S. 
Manouvrier-Hanu1,2;  
1CHRU de Lille, LILLE, France, 2Université Lille Nord de France, Lille, France, 3Guy‘s 
Hospital, London, United Kingdom.

Nail patella syndrome (NPS) is a hereditary osteo-onychodysplasia with auto-
somal dominant inheritance. Prevalence is estimated at 1/50 000. This affec-
tion comprises characteristic skeletal anomalies (nail dysplasia, hypoplastic 
or absent patella, iliac exostoses⋯) frequently associated with ocular or re-
nal involvement. NPS results from mutations in the LMX1B gene, localized in 
9q34 and spanning approximately 95 kb. This gene encodes a transcription 
factor belonging to the LIM homeodomain protein family. This protein plays a 
crucial role in the dorso-ventral polarisation of the limbs. Mutations respon-
sible for haploinsuffficiency of LMX1B are identified in 85-90% of patients.
In about 10-15% of patients, no mutation is identified in LMX1B. To our know-
ledge, the hypothesis of a genetic heterogeneity has never been studied in 
this disease. We study 5 families affected with typical NPS for whom routine 
screening has not identified a mutation in LMX1B (exons and flanking introns 
sequencing, MLPA). We performed NGS for the whole LMX1B gene in 4 fami-
lies, revealing no mutation in coding or non-coding sequence. In one family, 
results provide clues for non-linkage at 9q34, confirming the likelihood of a 
genetic heterogeneity.

 F.M. Petit: None. F. Escande: None. A. Jourdain: None. N. Porchet: None. M. 
Holder-Espinasse: None. S. Manouvrier-Hanu: None.
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P01.022
Genetic variants in SKI, FGFR1, WNT3, IRF6 and BMP4 genes are 
associated with risk for non-syndromic CL/CLP and/or CP in Latvian 
population
I. Kempa1,2, L. Piekuse1, I. Akota3, B. Barkane3, A. Krumina4, J. Stavusis4, J. Klovins4, B. 
Lace4;  
1Scientific Laboratory of Molecular Genetics, Riga Stradins University, Riga, Latvia, 
2Department of Biology and Microbiology, Riga Stradins University, Riga, Latvia, 
3Department of Oral and Maxillofacial Surgery, Institute of Stomatology, Riga Stradins 
University, Riga, Latvia, 4Latvian Biomedical Research and Study Centre, Riga, Latvia.

The identification of susceptibility genes for non-syndromic cleft lip with or 
without cleft palate and isolated cleft palate (CL/CLP/CP) has been the sub-
ject of extensive research. To localize candidate genes and loci of non-syn-
dromic clefts, several genome-wide linkage screens, association studies and 
fine mapping have been published. However, only the IRF6 gene has shown 
a convincing degree of consistency across studies and was considered to be 
responsible for less than 20% of non-syndromic CL/CLP and/or CP.
The aim of the present study was the identification of candidate genes invol-
ved in the etiology of non-syndromic CL/CLP and CP in Latvian population.
Selection of the candidate genes were based on recent publications regar-
ding confirmed linkage and association studies with non-syndromic CL/
CLP or CP. Genotyping of 672 SNPs in 45 genes were done using APEX-2 
technology, MALDI-TOFF technology and TaqMan assays. For case-control 
study 178 non-syndromic CL/CLP/CP patients (135 CL/CLP patients and 
43 CP patients) and 483 unaffected individuals as controls were analyzed, in 
addition TDT was carried out in 122 trios.
Our results showed very strong association between FGFR1, WNT3, SKI, 
BMP4 and IRF6 genes and non-syndromic CL/CLP and CP, and possible in-
teraction between 19q13 locus and non-syndromic CL/CLP. Genetic variants 
in SKI, FGFR1, WNT3 and IRF6 genes may contribute susceptibility to both 
non-syndromic CL/CLP and CP, whereas BMP4 gene could have protective 
effect in the susceptibility for non-syndromic CL/CLP in Latvian populati-
on.
Obtained results continue to support the involvement of these genes in the 
development of non-syndromic CL/CLP/CP in Caucasians.

 I. Kempa: None. L. Piekuse: None. I. Akota: None. B. Barkane: None. A. 
Krumina: None. J. Stavusis: None. J. Klovins: None. B. Lace: None.

P01.023
Genome-wide analysis of parent-of-origin effects in non-syndromic 
orofacial clefts
K. U. Ludwig1,2, P. Garg3, A. C. Boehmer1,2, M. Rubini4, R. Steegers-Theunissen5, P. A. 
Mossey6, M. M. Noethen1,2, E. Mangold2, A. J. Sharp3;  
1Department of Genomics, Life&Brain Center, Bonn, Germany, 2Institute of Human 
Genetics, University of Bonn, Bonn, Germany, 3Mount Sinai School of Medicine, 
Department of Genetics and Genomic Sciences, New York, NY, United States, 4University 
of Ferrara, Department of Experimental and Diagnostic Medicine, Ferrara, Italy, 
5Erasmus Medical Center, Department of Obstetrics and Gynaecology, and Clinical 
Genetics, Rotterdam, Netherlands, 6University of Dundee, Orthodontic Unit, Dental 
Hospital & School, Dundee, United Kingdom.

Non-syndromic orofacial clefts (NSOFC), one of the most common congeni-
tal malformations, have a genetically complex background. Although recent 
GWAS detected a number of NSOFC susceptibility loci, these conventional 
association studies have the inherent presumption that the effect of a vari-
ant is independent of parental origin. They are thus underpowered to detect 
possible parent-of-origin (PofO) effects, a phenomenon where the effect of 
an allele on phenotype depends on whether it was transmitted by the mo-
ther or the father. In this study we hypothesized that PofO effects play a role 
in NSOFC etiology.
We applied a number of statistical tests on published genome-wide SNP 
data from ~2500 trios with NSOFC, mainly of European and Asian ethni-
city. These tests included a modification of the family-based Transmission 
Disequilibrium Test, biased ratios of maternal versus paternal transmis-
sions, and biased frequencies of reciprocal classes of heterozygotes in the 
offspring. Sixty-four candidate SNPs were followed-up in a replication co-
hort of ~1200 NSOFC trios of European origin.
In the combined analysis, we did not identify any SNPs that achieved geno-
me-wide significance. However, we observed an overall excess of maternal 
versus paternal signals (P=0.013) and identified several loci that showed 
nominally significant effects in the same direction in both discovery and 
replication cohorts, suggesting variants with potential PofO effects which 
escaped the genome-wide threshold due to the lack of power. Those latter 
include a possible maternal effect associated with rs12543318 at 8q21.3, 
a locus also identified in a recent meta-analysis of non-syndromic cleft lip 
with/without cleft palate (Pmat=1.5x10-7, Ppat=0.17).

 K.U. Ludwig: None. P. Garg: None. A.C. Boehmer: None. M. Rubini: None. R. 
Steegers-Theunissen: None. P.A. Mossey: None. M.M. Noethen: None. E. 
Mangold: None. A.J. Sharp: None.

P01.024
Genome-wide association study reveals new candidate loci for knee 
osteoarthritis
A. Näkki1, M. Heliövaara2, P. Leino-Arjas3, U. M. Kujala4,5, J. Saarela1;  
1Institute for Molecular Medicine Finland FIMM, Helsinki, Finland, 2National Institute 
for Health and Welfare, Helsinki, Finland, 3Finnish Institute of Occupational Health, 
Helsinki, Finland, 4University of Jyväskylä, Jyväskylä, Finland, 5ORTON Orthopedic 
Hospital, Helsinki, Finland.

Objective. Osteoarthritis is a complex disease common in the elderly. Our 
aim was to study single-nucleotide polymorphisms (SNPs) in genome-wide 
association study (GWAS) of knee OA.
Methods. The study subjects were part of Finnish Health2000 study sample 
(Genmets) consisting of 2118 individuals genotyped using Illumina Human-
Hap 610k. Presence of osteoarthritis in the knee joints were evaluated by a 
clinician based on physical status, symptoms, and medical history. Indivi-
duals suffering from rheumatoid arthritis or below the age of 50 were ex-
cluded. Seventy-five individuals had OA in at least one knee and 895 were 
healthy controls without knee or hip OA based on the clinical evaluation. 
Association was monitored using the Plink program, age, sex and body mass 
index as covariates.
Results. In the knee OA GWAS analysis the most significant results were for 
SNPs in or next to MARK1 gene on chromosome 1q41 (OR=2.44, 95%CI 
1.68-3.54, p=2.67x10-6), MYO10 gene on chromosome 5p15.1 (OR=2.61, 
95%CI 1.71-4.00, p=9.19x10-6), and on chromosome 13q21.1 (OR=2.29, 
95%CI 1.59-3.28, p=7.12x10-6).
Conclusion. Variants in/near MARK1 and MYO10 showed suggestive evi-
dence for association with knee OA. MARK1 plays a role in cell polarity and 
microtubule dynamics. MYO10 has a role in integration of F-actin and micro-
tubule cytoskeletons during meiosis. Results did not reach genome-wide si-
gnificance, but a follow-up study in an independent study set is ongoing: The 
three SNPs are being genotyped in the remaining part of the Health2000 
with 302 knee OA cases and 1700 controls based on the same criterion as 
in the initial screening.

 A. Näkki: None. M. Heliövaara: None. P. Leino-Arjas: None. U.M. Kujala: 
None. J. Saarela: None.

P01.025
Phenotype-genotype correlation and role of ancillary investigations 
in atypical and rare forms of Osteogenesis Imperfecta
M. Balasubramanian1, M. J. Parker1, N. J. Bishop2;  
1Sheffield Clinical Genetics Service, Sheffield, United Kingdom, 2Academic Unit of Child 
Health, University of Sheffield, Sheffield, United Kingdom.

Background: Osteogenesis imperfecta (OI) is a heterogeneous group of in-
herited disorders of bone formation. About 90% of patients have mutations 
in COL1A1/ COL1A2, with an autosomal dominant pattern of inheritance. 
Other genes are associated with autosomal recessive forms of OI. Other, rare 
phenotypes have been described.
For this study, patients with phenotypic similarities to Russell-Silver syn-
drome (RSS) [Parker et al., 2011], OI syndromes (not commonly fitting the 
Sillence classification) such as Cole-Carpenter and Bruck syndrome and 
Type V OI were considered. All these conditions were collectively referred 
to as Atypical OI.
Aims: To investigate individuals with atypical forms of OI, with a view to 
proposing sub-classifications and identify genotype-phenotype correlati-
ons.
Methods: Patients who fulfilled the inclusion criteria were recruited from 
the Sheffield Clinical Genetics and OI Services. Detailed phenotyping, skin 
biopsy for histology, including electron microscopy (EM) and collagen spe-
cies analysis (CSA), skeletal survey, and sequencing of OI genes and aCGH 
were performed.
Results: Recruited patients (n=14) were phenotypically divided into three 
sub-groups: Group 1) predominant features of RSS (n=5); Group 2) OI with 
additional features (n=6); and Group 3) Type V OI (n=3). Common features 
included poor growth, feeding difficulties, facial dysmorphism +/- fractures. 
Pathogenic oligogenic mutations were identified in seven patients; chromo-
somal imbalances in three patients. Skeletal surveys and skin biopsies have 
revealed common findings. CSA has correlated with molecular findings.
Conclusions: This study has enabled us to sub-classify patients with Aty-
pical OI and established the need for aCGH, skin EM and CSA, routinely in 
investigating these patients.
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P01.026
Identification of novel COL1A1 gene mutations in Brazilian patients 
with Osteogenesis Imperfecta
M. V. D. Moraes1,2, C. Barbirato1,2, M. G. Almeida1,2, L. Belcavello1,2, M. R. G. O. Rebouças3, V. 
Sipolatti3, V. R. R. Nunes3, A. N. J. Akel3, M. Zatz4, F. Paula1,2;  
1Post Graduation Program in Biotechnology, Northeast Network of Biotechnology, 
Federal University of Espírito Santo, Vitória, Brazil, 2Molecular and Human Genetics 
Center, Department of Biological Science, Federal University of Espírito Santo, Vitória, 
Brazil, 3Nossa Senhora da Glória Children’s Hospital, Espírito Santo, Vitória, Brazil, 
4Human Genome Research Center, University of São Paulo, São Paulo, Brazil.

Osteogenesis Imperfecta (OI) is a type I collagenopathy that has received 
great attention in the last decades because of the relevant number of new 
genes recently related to this disorder. The main symptoms of OI patients 
are bone fragility and recurrent fractures. Although several new genes have 
been described for the disease, COL1A1 and COL1A2 genes mutations are 
present in the majority of OI cases. The characterization of mutation pat-
tern among OI genes in patients from different ethnic profile will help us to 
improve the development of strategies for molecular diagnosis in OI. The 
goal of this work was to detect the pattern of COL1A1 gene mutations in 
OI patients from Espírito Santo, southeast Brazil. A total of 33 unrelated 
patients were analyzed through a PCR-SSCP screening mutation method 
and sequencing of abnormal fragments. Patients showed mild, modera-
te and severe clinical symptoms in 45%, 25% and 30% of the sample, re-
spectively. Two novel frameshift mutations were found in a mild OI case 
[c.2750delG (p.Gly917AspfsX191)], and a sporadic severe OI [c.3239delC 
(p.Pro1080LeufsX28)]. We hypothesize that these frameshifts mutations are 
pathogenics since they can result in abnormal sized protein products with 
an incorrect amino acid sequence. Furthermore, two missense mutations 
[c.1138G>T (p.Gly380Cys); c.3235G>A (p.Gly1079Ser)], and three splice site 
mutations [c.1056+1G>A; c.1875+1G>C; c.2559+1G>A] previously reported 
were also identified. In conclusion, due to genetic heterogeneity, phenotypic 
variability and limitations in SSCP technique sensitivity, we strongly support 
the importance of molecular studies in OI. Financial support: FAPES, FACI-
TEC, and MCTI/CNPq/MEC/CAPES.
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P01.027
FKBP10 gene and recessive Osteogenesis Imperfecta
C. Barbirato1, M. V. D. Moraes1, L. Belcavello1, L. S. Almeida1, M. Trancozo1, M. R. G. O. 
Rebouças2, V. Sipolatti2, V. R. R. Nunes2, A. N. J. Akel2, F. Paula1;  
1Universidade Federal do Espírito Santo, Vitória, Brazil, 2Hospital Infantil Nossa Senhora 
da Glória, Vitória, Brazil.

Osteogenesis Imperfecta (OI) is a very heterogenic genetic disorder with 
phenotypes that varies from mild to neonatal lethal forms. Most cases of 
OI are caused by dominant mutations in COL1A1 and COL1A2 genes, that 
codes for the procollagen type I chains. In the last few years, the number 
of genes related with recessive OI has risen significantly. One of the most 
recent among them is FKBP10 gene that codifies a chaperone that interacts 
with the collagen protein. Our objective was to determine the mutations 
pattern in FKBP10 gene from Brazilian patients diagnosed with OI. A total 
of 26 patients from Espírito Santo (southeast of Brazil) without mutations 
in COL1A1 or COL1A2 genes were analyzed. DNA mutations in FKBP10 gene 
were screened using SSCP method and sequencing of abnormal fragments. 
We detected the c.1546G>A missense change in the exon 9 of FKBP10 in one 
of the OI patients. This mutation was not previously described and results 
in an amino acid change (p.Leu516Phe) into the protein. This mutation was 
not observed in 90 control samples from the same population. Additional 
studies are necessary, but we suggest that the p.Leu516Phe mutation may 
be related with OI in this particularly case. Molecular studies are strongly 
required because of the great genetic and phenotypic heterogeneity in OI. 
Thus, these results increase our knowledge about the genetic characteri-
stics in OI and may contribute to the development of more efficient methods 
to diagnose and treat OI patients. Financial support: FAPES, FACITEC, and 
MCTI/CNPq/MEC/CAPES.

 C. Barbirato: None. M.V.D. Moraes: None. L. Belcavello: None. L.S. Almeida: 
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P01.028
Osteogenesis Imperfecta Type V with Hyperplastic Callus, a clinical 
and molecular review of 9 cases
G. Baujat1, M. Le Merrer1, S. Dos Santos1, G. Pinto1, J. P. Bonnefont1, C. Cormier2, G. 
Finidori1, S. Naudion3, Z. Pejin1, A. Munnich1, V. Cormier-Daire1, A. Lebre1;  
1Hôpital Necker-Enfants malades, Paris, France, 2Hôpital Cochin, Paris, France, 3Hôpital 
Universitaire Pellegrin, Bordeaux, France.

The Osteogenesis Imperfecta (OI) group includes various heritable diseases 
of the extracellular bone matrix, characterized by low bone mass, variable 
deformities and high fractures incidence. Among them, OI type V is characte-
rized by propensity to hyperplasic callus formation, calcification of the fore-
arm interosseous membrane and radial head dislocation. This dominant 
inherited OI subtype is associated with a specific histopathologic pattern. 
Recently, the recurrent c.14 C>T mutation was identified in IFITM5 gene as 
the unique molecular cause of OI type V in all patients.
We describe here 9 patients from 7 families, regularly followed in Necker-
Enfants malades Hospital with OI type V (age: 6 months-38 years). In all 
cases, OI was caused by the c.-14C>T mutation in IFITM5. 6/ 9 patients 
presented with a severe form of OI, with a progressive evolution leading to 
significant mobility impairment and wheelchair in 4/6 older cases. The age 
of first fracture was early in all cases (between birth and 2.5years). By con-
trast, the number of fractures (from 6 to > 60) and age of the first hyperpla-
stic callus varied widely (between 3 months and 13 years). The adult height 
ranged from 1.30 to 1.50 meter. Scoliosis was noted in 4 cases. Surprisingly, 
persistent alkaline phosphatase without D vitamin defect was noted in 3 
cases. The study confirms the clinical variability, and further describes the 
clinical and radiological evolution under medical (bisphosphonates, anti-
inflammatory) and surgical (intramedullary rods, vertebral arthrodesis) 
treatments.

 G. Baujat: None. M. Le Merrer: None. S. Dos Santos: None. G. Pinto: 
None. J.P. Bonnefont: None. C. Cormier: None. G. Finidori: None. S. Naudion: 
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P01.030
A deletion mutation in TMEM38B associated with autosomal recessive 
osteogenesis imperfecta
M. Volodarsky1, B. Markus1, I. Cohen1, O. Staretz-Chacham2, H. Flusser2, D. Landau2, I. 
Shelef3, Y. Langer1, O. S. Birk1,4;  
1Ben-Gurion University of the Negev, Beer-Sheva, Israel, 2Division of Pediatrics, Soroka 
Medical Center, Beer-Sheva, Israel, 3Diagnostic Imaging Institute, Soroka Medical Center, 
Beer-Sheva, Israel, 4The Genetics Institute, Soroka Medical Center, Beer-Sheva, Israel.

Autosomal recessive osteogensis imperfecta (OI) was diagnosed in three 
unrelated Israeli Bedouin consanguineous families. Fractures were evident 
in all cases in infancy. Genome wide linkage analysis ruled out association 
with any of the known OI genes, and identified a single homozygosity locus 
of ~2 Mb on chromosome 9 common to all affected individuals (maximum 
multipoint lod score 6.5). Whole exome sequencing identified only a sin-
gle mutation within this locus that was shared by all affected individuals: a 
homozygous deletion mutation of exon 4 of TMEM38B, leading to an early 
stop codon and a truncated protein, as well as low TMEM38B mRNA levels. 
TMEM38B encodes TRIC-B, a ubiquitous component of TRIC, a monovalent 
cation-specific channel involved in Ca2+ release from intracellular stores 
that has been shown to act in cell differentiation. Molecular mechanisms 
through which a TMEM38B mutation might lead to an OI phenotype are yet 
to be explored.

 M. Volodarsky: None. B. Markus: None. I. Cohen: None. O. Staretz-Chacham: 
None. H. Flusser: None. D. Landau: None. I. Shelef: None. Y. Langer: 
None. O.S. Birk: None.

P01.031
TAPT1 and CREB3L1 interfere with normal type I collagen secretion 
and further expand the genetic spectrum of recessive Osteogenesis 
Imperfecta
S. Symoens1, F. Malfait1, S. D‘hondt1, B. Callewaert1, A. Dheedene1, W. Steyaert1, D. Syx1, E. 
Parthoens2, H. Bächinger3,4, H. Kayserili5, A. De Paepe1, P. Coucke1;  
1Center for Medical Genetics Ghent, Ghent University Hospital, Ghent, Belgium, 
2Department of Biomedical Molecular Biology, Ghent University, Ghent, Belgium, 
3Research Department, Shriners Hospitals for Children, Portland, OR, United States, 
4Department of Biochemistry and Molecular Biology, Oregon Health & Science 
University, Portland, OR, United States, 5Department of Medical Genetics, Istanbul 
Medical Faculty, Istanbul University, Istanbul, Turkey.

Osteogenesis imperfecta (OI) is a heritable brittle bone disorder with high 
clinical variability. Dominant forms are mostly due to heterozygous mutati-
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ons in a type I procollagen gene (COL1A1/COL1A2). In recessive OI the un-
derlying mutations often affect type I collagen processing or chaperoning. A 
small proportion of OI cases still remains molecularly unexplained.
We identified mutations in two novel genes for human OI in two separate fa-
milies. In family 1, candidate gene analysis revealed a homozygous genomic 
deletion of CREB3L1 in the affected siblings. CREB3L1 encodes OASIS, an en-
doplasmatic reticulum (ER)-stress transducer that intranuclearly regulates 
procollagen type I expression upon processing by regulated intramembrane 
proteolysis during murine bone formation. In family 2, with three affected 
foetuses and six healthy siblings, genome-wide linkage analysis and exome 
sequencing revealed a homozygous acceptor-splice site mutation in TAPT1 
(Transmembrane Anterior Posterior Transformation-1), that causes an in-
frame deletion of the highly conserved exon 10. TAPT1 has been reported in 
the context of murine skeletal patterning.
In both defects, type I (pro)collagen posttranslational modification was 
grossly preserved, but secretion was delayed in TAPT1 mutated fibroblasts. 
Similarly to OASIS, immunocytochemistry localized TAPT1 to the ER, and 
TAPT1 expression was upregulated upon ER stress. Moreover, both genetic 
defects demonstrate alterations in the ER stress response pathways with 
nearly absent expression of CHOP and XBP1.
In conclusion, CREB3L1 and TAPT1 are two novel genes for human recessive 
OI. Mutations in both genes similarly affect the normal ER stress response 
that links to type I collagen production.

 S. Symoens: None. F. Malfait: None. S. D‘hondt: None. B. Callewaert: 
None. A. Dheedene: None. W. Steyaert: None. D. Syx: None. E. Parthoens: 
None. H. Bächinger: None. H. Kayserili: None. A. De Paepe: None. P. Coucke: 
None.

P01.032
Osteomalacia as a key feature of Raine syndrome: changing the 
paradigm.
V. Faundes1, P. Gonzalez-Hormazabal2, S. Castillo Taucher1,3, A. Crosby4, A. Maturana5;  
1Sección Genética, Hospital Clínico Universidad de Chile, Santiago, Chile, 2Programa de 
Genética Humana, Instituto de Ciencias Biomédicas, Universidad de Chile, Santiago, 
Chile, 3Laboratorio de Citogenética, Clínica Alemana, Santiago, Chile, 4Genetics 
Research Centre, St. George‘s University London, London, United Kingdom, 5Servicio de 
Neonatología, Clínica Alemana, Santiago, Chile.

INTRODUCTION: Raine syndrome is a skeletal dysplasia characterised main-
ly by osteosclerosis of bones, facial dysmorphism, and a course frequently 
lethal. However, we present the first alive case molecularly confirmed whose 
radiographs showed osteomalacia. CASE REPORT: The patient was born at 
26 weeks of gestation to non-consanguineous and healthy parents, due to 
intrauterine growth retardation and worsening of Doppler examination. His 
birth parameters were all p<2, and albeit delivery and Apgar scores were 
normal, he subsequently suffered from different premature birth complica-
tions. Furthermore, at 70 days old bilateral forearm spontaneous fractures 
were suspected and confirmed, whereas follow-up radiographs revealed 
broad epiphyses and thin diaphyses of long bones, accompanied of genera-
lised osteomalacia. At physical examination, the patient had some dysmor-
phic characteristics which suggest Raine syndrome such as ocular proptosis, 
hypertelorism, slightly downslanted palpebral fissures, broad nasal bridge, 
midface hypoplasia, micrognathia and short limbs and fingers. Karyotype 
was normal, and although his cerebral ultrasounds were normal, renal echo-
graphy revealed nephrocalcinosis. One year later, his health status has im-
proved substantially, specially his osteomalacia and nephrocalcinosis. Par-
allelly, FAM20C sequencing analysis was performed, which demonstrated 
the heterozygous duplication g.286470_286503dup34 and heterozygous 
SNP rs192542992, which is present just in 0.7% of the population. In silico 
analysis of these findings showed rupture of splicing site of exon 4, and the 
creation of a new splicing regulatory element, respectively. CONCLUSION: 
Although these results should be confirmed experimentally, it seems that 
osteomalacia is also a key feature of Raine syndrome, in concordance with 
the recently published murine model.

 V. Faundes: None. P. Gonzalez-Hormazabal: None. S. Castillo Taucher: 
None. A. Crosby: None. A. Maturana: None.

P01.033
Abnormal Type I Collagen Glycosylation Pattern and Cross-linking in a 
Cyclophilin B KO Mouse Model of Recessive Osteogenesis Imperfecta
W. A. Cabral1, I. Perdivara2, M. Weis3, M. Terajima4, A. R. Blisset1, W. Chang1, E. 
Makareeva5, S. Leikin5, D. R. Eyre3, M. Yamauchi4, J. C. Marini1;  
1Bone and Extracellular Matrix Branch, NICHD, NIH, Bethesda, MD, United States, 
2Laboratory of Structural Biology, NIEHS, NIH, Research Traingle Park, NC, United 
States, 3Orthopaedic Research Laboratories, University of Washington, Seattle, WA, 

United States, 4NC Oral Health Institute, University of North Carolina, Chapel Hill, NC, 
United States, 5Section on Physical Biochemistry, NICHD, NIH, Bethesda, MD, United 
States.

Recessive osteogenesis imperfecta (OI) is caused by mutations in genes en-
coding proteins involved in post-translational interactions with type I col-
lagen. Types VII-IX OI involve defects in the collagen proly 3-hydroxylation 
complex, which modifies α1(I)Pro986. Cyclophilin B, encoded by PPIB, is a 
complex component with PPIase activity that facilitates collagen folding. 
To investigate the role of CyPB in collagen post-translational modifications 
and crosslinking, we generated a Ppib KO mouse using gene-trap techno-
logy. Ppib expression is absent in skin, fibroblasts, femora, and calvarial 
osteoblasts; only residual (<11%) α1(I)P986 3-hydroxylation is detectable 
in cell cultures, skin and bone tissues. Collagen from KO cells has delayed 
electrophoretic mobility, consistent with delayed intracellular folding in cell 
culture assays. However, total collagen 5-lysyl and prolyl 4-hydroxylation 
was normal, suggesting altered glycosylation in KO. We demonstrated that, 
except for lysyl residues involved in crosslinking, most helical residues of KO 
collagen have increased diglycosylation. Although total bone collagen cros-
slinks (HP+LP) in KO were double WT (p=0.003), abnormal modification is 
associated with a 70-80% reduction of collagen deposited into KO matrix. 
We detected a 4-fold increase in trivalent LP crosslinks (p=0.001) and cor-
responding decrease in the HP/LP ratio, due to reduced hydroxylation of 
helical crosslink residues in KO bone. This Ppib KO mouse recapitulates the 
OI type IX phenotype including delayed collagen folding, and smaller long 
bones with significantly reduced BMD, BV and TbN. The finding that colla-
gen crosslink patterns are shifted to trivalent forms lacking helical Hyl may 
contribute to decreased collagen matrix deposition and bone strength.

 W.A. Cabral: None. I. Perdivara: None. M. Weis: None. M. Terajima: None. A.R. 
Blisset: None. W. Chang: None. E. Makareeva: None. S. Leikin: None. D.R. 
Eyre: None. M. Yamauchi: None. J.C. Marini: None.

P01.034
Russell-Silver syndrome and preaxial polydactyly
G. Morin1, A. Irani2, K. Braun3, T. Dery1, G. Jedraszak1, B. Demeer1, I. Netchine4, B. 
Boudailliez3, J. Gondry5, M. Mathieu1;  
1Clinical Genetic Unit, Amiens, France, 2Neonatology Unit, Beauvais, France, 3Pediatric 
Endocrinology, Amiens, France, 4Endocrinology Laboratory - Trousseau Hospital, Paris, 
France, 5Prenatal Diagnosis Centre, Amiens, France.

Russell-Silver syndrome is a growth disorder characterized by pre and post-
natal growth restriction, conserved head circumference, distinctive facies 
and body asymmetry. Its molecular mechanisms are complex including ma-
ternal disomy of chromosome 7 for less than 10% of cases and methylation 
defect of the 11p15 chromosomal region for the majority of them. Among 
skeletal anomalies, short stature, short arms, fifth fingers clinodactyly, short 
and stubby fingers and toes are usual. We report here a case of Russell-Silver 
syndrome associated with unilateral preaxial polydactyly.

This male patient was born at 37 weeks of amenorrhea, after a pregnancy 
characterized by IUGR and unilateral kidney agenesis. Prenatal karyotype 
on amniotic cells was unremarkable and array-cgh without imbalance. At 
birth, weight was 1400g, height was 36.5cm and OFC 33.5cm. Facies was 
triangular with broad forehead, naevus flammeus, small pointed chin, small 
philtrum angioma. He had bilateral fifth fingers clinodactyly, moderate hy-
pospadias and right thumb duplication. Renal ultrasound examination sho-
wed a horseshoe kidney. The presence of demethylation of the H19 locus 
confirmed the diagnosis of Russell-Silver syndrome.

The association of Russell-Silver syndrome and preaxial polydactyly is unu-
sual. To our knowledge, it was reported only one time in a 4-year-old boy 
presenting with marked language delay and uniparental maternal disomy of 
chromosome 7 (Potgieter 2000). With a frequency of preaxial polydactyly in 
the general population of 1 in 3000 births, a simple coincidence cannot be 
rule out. However, a real association is possible with Russell-Silver syndro-
me, particularly with these 2 different molecular mechanisms.

 G. Morin: None. A. Irani: None. K. Braun: None. T. Dery: None. G. Jedraszak: 
None. B. Demeer: None. I. Netchine: None. B. Boudailliez: None. J. Gondry: 
None. M. Mathieu: None.
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P01.035
Results of longstanding clinical observation of siblings with 
Sensenbrenner syndrome
A. Latos-Bieleńska1,2, D. Zwolinska3, J. Walczak-Sztulpa1;  
1Department of Medical Genetics, University of Medical Sciences, Poznań, Poland, 2Center 
for Medical Genetics GENESIS, Poznan, Poland, 3Department and Clinic of Paediatric 
Nephrology, Medical University, Wroclaw, Poland.

Sensenbrenner syndrome (cranioectodermal dysplasia, CED) is a very 
rare autosomal recessive ciliopathy, characterized by craniofacial, skele-
tal, and ectodermal abnormalities. About 40 cases have been described 
to date. CED is a heterogeneous genetic disorder and recently four genes: 
IFT122(WDR10), IFT121(WDR35), IFT43(C14ORF179) and IFT144(WDR19), 
have been identified (all encoding proteins that are part of the intraflagellar 
transport complex A, IFTA). IFTA is involved in retrograde ciliary transport, 
which returns proteins from the tip of the cilia to the cell body and pays an 
import role in the assembly and maintenance of cilia structure.
Here we report on a 11-year-old girl and her 7-year-old brother with CED. 
Their healthy parents are distantly consanguineous. Molecular analysis re-
vealed a homozygous missense mutation p.V553G (c.T1658G) in the IFT122 
gene. Clinical features included short stature with rhizomelic shortening of 
limbs, brachydactyly, narrow chest, craniosynostosis, dolichocephaly, high 
forehead, full cheeks, telecanthus, broad nasal bridge, low-set prominent 
ears, small and widely spaced teeth, dysplastic auricles, fine sparse hair, ab-
normal nails, bilateral inguinal hernia, skin laxity. Mental development is 
normal. Both children suffer from tubulointerstitial nephropathy with more 
severe features in the brother (kidney transplantation at the age of 7 was 
necessary). We present changing phenotype of the sibs during long clinical 
observation.

 A. Latos-Bieleńska: None. D. Zwolinska: None. J. Walczak-Sztulpa: None.

P01.036
A distinctive autosomal recessive osteocutaneous syndrome with 
unusual face caused by a mutation in POC1A
S. Allon-Shalev1,2, O. Sarig3, S. Nahum2, D. Rapaport4, A. Ishida-Yamamoto5, D. Fuchs-
Telem6, L. Qiaoli7, K. Cohen-Katsenelson8, R. Spiegel1, J. Nousbeck6, S. Israeli9, Z. 
Borochowitz10, G. Padalon-Brauch3, J. Uitto11, M. Horowitz12, E. Sprecher3,9;  
1Ha‘emek medical center, Afula, Israel, 2Rapapport faculty of medicine, Technion, 
Haifa, Israel, 31Department of Dermatology, Tel Aviv Sourasky Medical Center, Tel Aviv, 
Israel, 4Department of Cell Research and Immunology,3Department of Cell Research 
and Immunology, Tel Aviv, Israel, 54Department of Dermatology, Asahikawa Medical 
University, Asahikawa, Japan, 6Department of Dermatology, Tel Aviv Sourasky Medical 
Center, Tel Aviv, Israel, 7Department of Dermatology and Cutaneous Biology, Jefferson 
Medical College, Philadelphia, PA, PA, United States, 8Rapapport faculty of medicine, 
Technion, haifa, Israel, 95Department of Human Molecular Genetics & Biochemistry, 
Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel, 108The Simon Winter 
Institute for Human Genetics, Bnai-Zion Medical Center, Haifa, Israel, 116Department 
of Dermatology and Cutaneous Biology, Jefferson Medical College, Philadelphia, PA, 
PA, United States, 12Department of Cell Research and Immunology, Sackler Faculty of 
Medicine, Tel Aviv University, Tel Aviv, Israel.

We describe multiple affected individuals from two families of Arab Moslem 
origin with a distinctive syndrome of severe short stature, peculiar facial 
and other clinical features, with autosomal recessive mode of inheritance. 
The affected individuals have pre and post- natal growth retardation, which 
manifests probably as early as the second trimester of pregnancy. Typical 
skeletal changes included short long bones especially of the femurs, humerii 
and hands, with mild metaphyseal changes and very short femoral necks.
Homozygosity mapping located the disease gene to 3p21.1-3p21.31. Using 
whole exome sequencing analysis complemented with Sanger direct se-
quencing, we identified a homozygous point mutation (p.Leu171Pro) in 
POC1A (Centriolar Protein Homolog A), that co-segregate with the disease 
phenotype in two families. The mutation affects a highly conserved amino 
acid residue and is predicted to interfere with protein function. Poc1, POC1A 
homolog, had previously been found to have a role in centrosome stability 
in unicellular organisms. Accordingly, although centrosome structure was 
preserved, the number of centrosomes and their distribution was abnor-
mal in affected cells. In addition, the Golgi apparatus presented a dispersed 
morphology and cholera toxin trafficking from the plasma membrane to the 
Golgi was aberrant, with accumulation in large vesicles in the cytosol. Our 
data underscore the importance of POC1A for proper bone, hair and nail for-
mation as well as the importance of normal centrosome in Golgi assembly 
and trafficking from the plasma membrane to the Golgi apparatus.

 S. Allon-Shalev: None. O. Sarig: None. S. Nahum: None. D. Rapaport: 
None. A. Ishida-Yamamoto: None. D. Fuchs-Telem: None. L. Qiaoli: None. K. 
Cohen-Katsenelson: None. R. Spiegel: None. J. Nousbeck: None. S. Israeli: 
None. Z. Borochowitz: None. G. Padalon-Brauch: None. J. Uitto: None. M. 
Horowitz: None. E. Sprecher: None.

P01.037
Collagen deregulation in the glenohumeral capsule of patients with 
anterior shoulder instability
M. F. Leal, P. S. Belangero, G. E. Machado, A. C. Pochini, M. A. C. Smith, C. V. Andreoli, S. I. 
Belangero, B. Ejnisman, M. Cohen;  
Federal University of São Paulo, São Paulo, Brazil.

Anterior shoulder instability is a common orthopedic problem among 
young athletes. After a traumatic shoulder dislocation, patients present cap-
sular laxity. Molecular modifications in the glenohumeral capsule may be 
associated with this injury. Here, we aimed to evaluate the COL1A1, COL1A2, 
COL3A1, and COL5A1 expression in traumatic anterior shoulder instability. 
Collagen gene expression was analyzed by real-time quantitative PCR in 
the antero-inferior, antero-superior, and posterior portions of the shoul-
der capsule from 33 patients with traumatic anterior shoulder instability 
and 5 individuals with acromioclavicular injury (controls). We observed 
an increased expression of COL1A1 and COL3A1 in the antero-superior re-
gion (P=0.038 and P=0.034, respectively) and of COL1A2 in the posterior 
portion (P=0.043) of glenohumeral capsule of shoulder instability patients 
compared with the controls. Concerning the clinical data, patients who had 
experienced more than 1 year of shoulder instability demonstrated redu-
ced expression of COL1A1 in the antero-inferior and in the posterior regions 
compared with patients with less than 1 year of symptoms (P=0.014 and 
P<0.001, respectively). In the antero-inferior portion, reduced expression of 
COL5A1 was associated with recurrent shoulder dislocation compared with 
a single dislocation episode (P=0.049). Reduced COL1A1 was also associated 
with recurrent shoulder dislocation in the posterior region (P=0.006). Thus, 
collagen expression was deregulated in the three evaluated portions of the 
glenohumeral capsule of shoulder instability patients which may be related 
to the capsular laxity. Since there is a reciprocal load-sharing relationship 
in the capsule, these modifications in distinct portions of the capsule may 
reflect a compensatory mechanism after a dislocation episode.

 M.F. Leal: None. P.S. Belangero: None. G.E. Machado: None. A.C. Pochini: 
None. M.A.C. Smith: None. C.V. Andreoli: None. S.I. Belangero: None. B. 
Ejnisman: None. M. Cohen: None.

P01.038
Severe brachydactyly and absent ossification of several tubular bones 
in hands and feet as distinctive features of a rare skeletal dysplasia
G. Mortier1, E. Steenackers1, M. Vaerenberg2, K. Nieuwinckel2, B. Albrecht3, G. Gillessen-
Kaesbach4, G. Vandeweyer1, W. Van Hul1;  
1University of Antwerp, Antwerp, Belgium, 2Sint-Joseph Hospital, Bornem, Belgium, 
3Universitätsklinikum Essen, Essen, Germany, 4Universität zu Lübeck, Lübeck, Germany.

We report on a boy with a generalized skeletal dysplasia characterized by 
severe brachydactyly and pronounced growth failure. The proband is the 
first child of healthy parents originating from the same village in Macedonia. 
A non-lethal skeletal dysplasia was suspected on prenatal ultrasound. The 
boy was born at 36 weeks with a weight of 1990 g, length of 36.5 cm and 
head circumference of 30.5 cm. He did not require assisted ventilation in 
the neonatal period. On follow-up a severe growth failure became apparent. 
The last clinical evaluation at the age of 9 months revealed a weight of 2510 
g and a length of 52.4 cm. He has a relatively large head with frontal bossing, 
bluish sclerae, redundant and soft skin and very tiny fingers and toes. In the 
literature only 5 other cases with a similar phenotype have been described. 
All patients died during the first year of life. They share a similar and unusu-
al pattern of ossification defects in hands and feet. Two pairs of affected sibs 
suggest an autosomal recessive inheritance. Whole exome sequencing in the 
proband revealed a list of 37 homozygous, non-synonymous variants not an-
notated in databases of common variation. Eleven variants were predicted 
to have a deleterious impact on the protein. Although none of these variants 
involve genes that have been associated with a known skeletal dysplasia, 
some are interesting to further explore since they are either associated with 
limb development or play a role in growth and cell cycle regulation.

 G. Mortier: None. E. Steenackers: None. M. Vaerenberg: None. K. 
Nieuwinckel: None. B. Albrecht: None. G. Gillessen-Kaesbach: None. G. 
Vandeweyer: None. W. Van Hul: None.

P01.039
Rare cases with skeletal dysplasia - Romanian experience. Diagnosis 
based on clinical and radiographic correlations
V. Plaiasu, D. Ochiana, G. Motei, F. Brezan, N. Iagaru;  
IOMC Prof.dr.Alfred Rusescu, Bucharest, Romania.

Skeletal dysplasias represent a group of more than 400 conditions which 
affect cartilage and bone growth, defined by molecular, biochemical and ra-



ABSTRACTS POSTERS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG62

Back to index

diographic criteria, included in 40 different groups, after the last Revision 
of Nosology and Classification of Genetic Skeletal Disorders. Although indi-
vidually rare or very rare, collectivelly there are many patients with these 
congenital disorders.
Clinical evaluation is the fundation upon which any suspicion of skeletal 
dysplasia is built. X-ray films are all that are needed to identify a particu-
lar diagnosis in most cases. Suspected cases of skeletal dysplasias involves 
systematic imaging of the long bones, thorax, hands and feets, skull and spi-
ne.
Our Medical Genetics Department provides evaluation from clinical and ra-
diological point of view, diagnosis and counselling for children with skele-
tal dysplasia and their families. In this work we present selected cases with 
bone dysplasias, some of them very rare, from our clinic day experience: 
achondroplasia, osteogenesis imperfecta, lysosomal storage disorders with 
skeletal involvement, geleophysic dysplasia, Camurati-Engelmann disorder, 
Conradi-Hünermann syndrome, Ellis-van Creveld syndrome, short rib-poly-
dactyly, nail-patella syndrome, metaphyseal dysplasias, multiple epiphyse-
al dysplasia, Langer-Giedon syndrome, Proteus-like syndrome etc. Clinical 
summary of the patients, including the pedigree, clinical photographs and 
X-rays are presented, focussing on diagnostic issues for each condition.
Because of their variety, skeletal dysplasias remain a diagnostic challenge. 
Clinical exam and radiological findings represent the key for the recognition 
of a skeletal dysplasia condition from the long list of genetic skeletal disor-
ders and for the pre-test counselling.

 V. Plaiasu: None. D. Ochiana: None. G. Motei: None. F. Brezan: None. N. 
Iagaru: None.

P01.040
Small Patella Syndrome : new TBX4 mutations and literature review
F. Escande1, C. Vanlerberghe2, F. Petit2, A. S. Jourdain1, A. Dieux2, A. Toutain3, S. 
Jacquemont4, A. Ferrarini4, N. Boutry5, M. Holder6,2, S. Manouvrier2;  
1Service de biologie moléculaire, Centre de Biologie et Pathologie, CHRU, Lille, France, 
2Service de génétique clinique Guy Fontaine, Hôpital Jeanne de Flandre, CHRU, Lille, 
France, 3Service de génétique clinique, CHU, Tours, France, 4Service de génétique 
clinique, CHU Vaudois, Lausanne, Switzerland, 5Service de radiologie pédiatrique, 
hôpital Jeanne de Flandre, CHRU, Lille, France, 6Clinical Genetics Department, Guy‘s 
hospital, London, United Kingdom.

Small patella syndrome (SPS), also called ischiopatellar dysplasia, coxopodo-
patellar or ischio-pubic-patellar syndrome (OMIM 147891), is characterised 
by patellar agenesis or hypoplasia, abnormal ossification of the ischio pu-
bic junction and feet abnormalities, comprising an enlarged space between 
the 1st and 2nd toes (sandal gap), short 4th and 5th rays and pes planus. This 
rare autosomal dominant disorder is caused by mutations in TBX4, known 
to be involved in hindlimb development and outgrowth. Here, we describe 
four families presenting with SPS, and a TBX4 mutation has been identified 
in three of them. One mutation had been previously reported: c.1112dupC 
(p.Pro372SerfsX14), whereas the two others had not been yet identified: 
c.1062T>G (p.Tyr354X) and c.(?_-45)_(401+?)del (an intragenic deletion of 
TBX4’s first three exons). In addition to SPS’s common features, our patients 
presented with some minor associated findings such as syndactyly of the 
2nd and 3rd toes, dental anomalies and/or hip dysplasia. We compare their 
phenotypes to those of previously described patients, who had been mole-
cularly characterised or not, in order to underline the expression variability 
of SPS. Furthermore, we discuss if the associated minor features could also 
be explained by TBX4 mutations. Since SPS is a rare condition, achieving a 
better clinical description and establishing correlations with the genotype 
might help towards an earlier diagnosis and an appropriate medical ma-
nagement.

 F. Escande: None. C. Vanlerberghe: None. F. Petit: None. A.S. Jourdain: 
None. A. Dieux: None. A. Toutain: None. S. Jacquemont: None. A. Ferrarini: 
None. N. Boutry: None. M. Holder: None. S. Manouvrier: None.

P01.041
Split hand/split foot malformation type 6 in multiple 
consanguineousOmani family with a novel homozygous mutation in 
WNT10B gene providingfurther evidence of recessive inheritance in 
SHFM
A. Al-Kindy, F. Al-Murshedi, Z. Bruwer;  
Sultan Qaboos University Hospital, Muscat, Oman.

Split hand/split foot malformation (SHFM) is a rare isolated congenital limb 
malformation, characterized by a deep median cleft of the hand and/or foot 
due to the absence of the central rays and aplasia/or hypoplasia of the pha-
langes, metacarpals and metatarsals. SHFM6 (OMIM # 225300) is the rarest 

among familial SHFM subtypes and is inherited in an autosomal recessive 
manner. It has wide clinical variability including isolated cutaneous syndac-
tyly and even non-penetrance and should be excluded in seemingly sporadic 
cases. Clinical variability also exists between limbs of a single individual. 
We describe the variable clinical and morphologic features of four affected 
individuals with SHFM6 in a highly inbred Omani family. The first two fema-
le siblings have the classical phenotype with asymmetrical involvement of 
both hands and feet with ectrodactyly, oligodactyly, syndactyly, absent car-
pal and tarsal bones. In contrast, their two double first cousins, a boy and a 
girl, present mildly with only cutaneous syndactyly of the feet. This is the 
first case report of an Omani family with SHFM6 with a novel homozygous 
mutation c.290T>C p.Leu97Pro in exon 3 of WNT10B gene. The limb malfor-
mations required multiple surgeries for cosmetic and functional corrections 
and had profound psychosocial impact and stigma in this family such that 
they opted for preimplantation genetic diagnosis.

 A. Al-Kindy: None. F. Al-Murshedi: None. Z. Bruwer: None.

P01.042
A novel role of MARP proteins in intercellular communication
A. R. Nestorovic1, J. Jasnic-Savovic1, L. Rakicevic1, D. Radojkovic1, G. Faulkner2, S. Kojic1;  
1IMGGE, University of Belgrade, Belgrade, Serbia, 2CRIBI, University of Padova, Padova, 
Italy.

The MARP family members Ankrd1/CARP and Ankrd2/ARPP are compon-
ents of the sarcomeric I band mechanosensory complex in both cardiac and 
skeletal muscles, where they bind N2A region of titin. In response to mecha-
nical stimuli they shuttle to the nucleus, acting as messengers in stress re-
sponse pathways. Since they are altered in a number of neuromuscular and 
cardiovascular disorders, as well in some tumors such as rhabdomyosarco-
ma, renal oncocytoma and ovarian cancer their potential role as diagnostic 
and/or prognostic markers is under the study. Recently, regulatory role of 
Ankrd2/Arpp was corroborated demonstrating its ability to bind signaling 
proteins that contain PDZ motifs. Here, using protein array methodology, we 
have identified 10 PDZ proteins that directly interact with Ankrd1/CARP. 
Moreover we have confirmed its interaction with Zonula Occludens 1 (ZO-1) 
employing in vitro binding assay. Apart from p53, titin and calpain 3, ZO-1 
represents a novel common partner for both MARPs. ZO proteins are loca-
lized at tight junctions and establish a link between the transmembrane 
components and the perijunctional cytoskeleton at cell-cell contacts. They 
are delocalized or down-regulated in several types of carcinomas: breast 
cancer, primary and metastatic pancreatic cancer and brain microvascular 
endothelial cells from human brain tumors. Interaction with ZO-1 suggest 
possible role of Ankrd1/CARP and Ankrd2/Arpp in intercellular communi-
cation. The functional interplay between MARPs and tight junction proteins 
could have potential role in mechanisms involved in triggering malignant 
transformation.

 A.R. Nestorovic: None. J. Jasnic-Savovic: None. L. Rakicevic: None. D. 
Radojkovic: None. G. Faulkner: None. S. Kojic: None.

P01.043
Split hand/foot malformation with long bone deficiency and BHLHA9 
duplication: report of 13 new families
S. Manouvrier-Hanu1,2, A. Jourdain1, J. Andrieux1, G. Baujat3, C. Baumann4, C. Bénéteau5, 
A. David5, L. Faivre-Olivier6, D. Gaillard7, B. Gilbert-Dussardier8, P. Jouk9, C. Le Caignec5, P. 
Loget10, L. Pasquier10, N. Porchet1,2, M. Holder-Espinasse1,2,11, F. Escande1, F. Petit1,2;  
1CHRU de Lille, LILLE, France, 2Université Lille Nord de France, Lille, France, 3Hôpital 
Necker-Enfants Malades, PARIS, France, 4Hôpital Robert Debré, PARIS, France, 5CHU de 
Nantes, NANTES, France, 6CHU de Dijon, DIJON, France, 7CHU de Reims, REIMS, France, 
8CHU de Poitiers, POITIERS, France, 9CHU de Grenoble, GRENOBLE, France, 10CHU de 
Rennes, RENNES, France, 11Guy‘s Hospital, London, United Kingdom.

Split hand/foot malformation (SHFM) with long bone deficiency (SHFLD, 
MIM#119100) is a rare condition characterized by SHFM associated with 
long-bone malformation usually involving the tibia. Previous published data 
reported several unrelated patients with 17p13.3 duplication and SHFLD. 
Recently, BHLHA9 duplication has been identified to be responsible for this 
limb malformation. No mutation has been reported so far. We described 
13 families affected with ectrodactyly harbouring a BHLHA9 duplication, 
identified either by array-CGH or quantitative PCR. Affected patients pre-
sent with isolated limb malformations. Hands defects consisted usually in 
uni- or bilateral ectrodactyly. Syndactyly or monodactyly were infrequent 
findings. Long bone deficiency was present in 41% of the affected patients, 
being a specific finding regarding which BHLHA9 duplication testing should 
be addressed. This defect concerned the tibia in most cases, and infrequent-
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ly the radius or the femur. As reported before, pedigrees show incomplete 
penetrance of BHLHA9 duplication, and high intrafamilial and intraindivi-
dual variability.

 S. Manouvrier-Hanu: None. A. Jourdain: None. J. Andrieux: None. G. 
Baujat: None. C. Baumann: None. C. Bénéteau: None. A. David: None. L. 
Faivre-Olivier: None. D. Gaillard: None. B. Gilbert-Dussardier: None. P. Jouk: 
None. C. Le Caignec: None. P. Loget: None. L. Pasquier: None. N. Porchet: 
None. M. Holder-Espinasse: None. F. Escande: None. F. Petit: None.

P01.044
Vitamin- D deficiency and Familial Brachydactyly mimicking 
Pseudohypoparathyroidism (PHP)
M. A. Soylemez;  
Marmara University Medical School, Istanbul, Turkey.

OBJECTIVE:Vitamin D deficiency is not a rare disorder. The Endocrine Socie-
ty recommends levels >30 ng/mL for good health. Pseudohypoparathyroi-
dism (PHP) is a rare disorder characterized by parathyroid hormone (PTH) 
resistance with (type 1a) or without (type 1b) the Albright Hereditary Os-
teodystrophy (AHO) phenotype of short stature, brachydactyly, and mental 
retardation [2]. Patients with PHP have elevated PTH levels. However, the 
same laboratory values can also be seen in children or adults with vitamin 
D deficiency, and diagnostic confusion is common. We report three cases of 
vitamin D deficiency and familial brachydactyly with presentations sugge-
stive of PHP.
Case Presentation: We report a family with 3 affected members in three 
generations confirming autosomal dominant inheritance and variable ex-
pressivity of short metacarpals and metatarsals (Figure-1). Biochemical 
results are evaluated. All patients revealed high PTH and low Vitamin D le-
vels (Table-1). Short metacarpals and metatarsals are frequent findings in 
brachydactyly type E. Poznanski et al. [1] concluded that ‚brachydactyly E is 
radiologically indistinguishable from the PHP syndrome. Elevated PTH le-
vels are treated with vitamin- D replacement therapy. Correction of Vitamin 
D deficiency resulted in a return to normal range of PTH levels in whole 
patients (Table-2). 
Conclusions:We report a case of co-existence of brachydactyly and vitamin 
D deficiency for the first time in the literature. After correction of vitamin 
D deficiency, Parathormon levels returned to normal range, which in return 
prevented misdiagnosis. Geneticists should be more careful about diagnosis 
of PHP syndrome. Otherwise, a chance of therapy and preventing hyperpa-
rathyroidism complications will be missed.

 M.A. Soylemez: None.

P01.045
Mutations in ECEL1 cause distal arthrogryposis type 5 with 
ophthalmoplegia
S. Shaaban1,2,3, F. DUZCAN4,5, C. Yildirim4, W. Chan1,6, C. Andrews1,6, N. Akarsu7, E. Engle1,3,6;  
1Children’s Hospital, Boston, MA, United States, 2Dubai Harvard Foundation for Medical 
Research, Boston, MA, United States, 3Harvard Medical School, Boston, MA, United States, 
4Faculty of Medicine, Pamukkale University, Denizli, Turkey, 5Pamukkale University 
Hospital, Denizli, Turkey, 6Howard Hughes Medical Institute, Chevy Chase, MD, United 
States, 7Faculty of Medicine, Hacettepe University, Ankara, Turkey.

Using a combination of homozygosity mapping and whole-exome sequen-
cing, we identified a novel mutation in the endothelin-converting enzyme-
like 1 (ECEL1) gene in a consanguineous

pedigree of Turkish origin presenting with camptodactyly, scoliosis, limited 
knee flexion, severe myopia, facial weakness and ophthalmoplegia. The mis-
sense c.1819 G>A mutation results

in the substitution of serine for the highly conserved glycine at residue 607 
of ECEL1. ECEL1 mutations were recently reported to cause recessive forms 
of distal arthrogryposis without ophthalmoplegia. Distal arthrogryposis is 
most commonly inherited as a dominant trait with reduced penetrance and 
variable expressivity. This report expands on the molecular basis and the 
phenotypic spectrum of ECEL1-associated congenital contracture syndro-
mes.

 S. Shaaban: None. F. Duzcan: None. C. Yildirim: None. W. Chan: None. C. 
Andrews: None. N. Akarsu: None. E. Engle: None.

P01.046
A genome wide association study in dogs reveals a new candidate 
gene for human chondrodysplasias
K. Kyöstilä1,2,3, A. K. Lappalainen4, H. Lohi1,2,3;  
1Research Programs Unit, Molecular Neurology, University of Helsinki, Helsinki, Finland, 
2Department of Veterinary Biosciences, University of Helsinki, Helsinki, Finland, 
3Department of Molecular Genetics, Folkhälsan Institute of Genetics, Helsinki, Finland, 
4Department of Equine and Small Animal Medicine, University of Helsinki, Helsinki, 
Finland.

Similar to humans, dogs suffer from different types of genetic skeletal dis-
orders affecting the bone and cartilage tissues. We have established pedi-
grees and sample cohorts of two dog breeds that suffer from an autosomal 
recessive chondrodysplasia. The affected dogs present with a disproportio-
nate short stature dwarfism of varying severity. Radiographic examination 
of two affected animals revealed from mild to severe skeletal changes, in-
cluding curvature of radii and ulnae, metaphyseal flaring and misshapen 
femoral heads and necks. A genome wide association study in a cohort of 
nine affected and nine healthy dogs mapped the disease to a 2-Mb region on 
canine chromosome 17 using a canine 22K SNP chip. The associated locus 
contained a promising cartilage-specific candidate gene that was screened 
for possible disease causing mutations. Sequencing of all the coding regions 
revealed a nonsense mutation that segregated fully with the recessive disea-
se in both breeds. The encoded protein is known to be expressed in cartilage 
chondrocytes and to be involved in the process of endochondral ossification. 
As a consequence of the nonsense mutation, the protein is severely trunca-
ted and was not detected in the affected cartilage tissue. Our study describes 
a large animal model to further examine the role of the gene in growth plate 
function. The mutated gene has not been reported in human chonrodyspla-
sias and thus represents a novel candidate for human patients. Meanwhile, a 
genetic test enables the eradication of the condition in the affected breeds.

 K. Kyöstilä: None. A.K. Lappalainen: None. H. Lohi: E. Ownership Interest 
(stock, stock options, patent or other intellectual property); Significant; Genoscoper 
Oy (Ltd).

P01.047
A novel ARSE mutation in a patient with chondrodysplasia punctata 
1 and in his mother with low frequent somatic and/or germline 
mosaicism detected by deep sequencing using NGS
T. KANAME1, K. Kurosawa2, K. Yanagi1, K. Naritomi1;  
1University of the Ryukyus, Nishihara-cho, Japan, 2Kanagawa Children‘s Medical Center, 
Yokohama, Japan.

Chondrodysplasia punctata 1 (CDPX1) is an X-linked recessive disorder 
characterised by punctate calcifications in radiographs of the feet and other 
sites, nasomaxillary hypoplasia and brachytelephalangy. It is known that 
mutations of the arylsulfatase E (ARSE) gene affect the disorder.
We met a male patient clinically diagnosed with CDPX1. Examination of 
the ARSE gene by Sanger sequencing for all exons in the patient revealed a 
missense mutation, c.266G>A (p.S89N). The mutation was not found in 250 
healthy controls. Prediction of functional effects of the substitution by Poly-
Phen-2 and SIFT displayed that the mutation affects the protein function.
In order to confirm whether his mother is carrier, the molecular test was 
done as well. However, the Sanger sequencing could not detect the mutation 
in the mother, suggesting that the mutation was de novo. However, since the-
re is no report of de novo mutation in CDPX1 patients, there was a possibili-
ty that the mother had a germline mosaicism and/or somatic mosaicism.
Thus, we performed deep sequencing of the ARSE gene in the mother using 
GS Junior, next generation sequencer, resulted that the mother had a somatic 
mosaicism of the mutation in the blood cells at a ratio of 11%.
We concluded that the deep sequencing using NGS could detect low frequent 
mosaicism, which might be a part of germline mosaicism, and should be per-
formed in patient’s parents with such ‘de novo’ mutation to make reliable 
genetic counselling.

 T. Kaname: None. K. Kurosawa: None. K. Yanagi: None. K. Naritomi: None.

P01.048
Founder effects in Galician (NW Spain) lamellar ichthyosis families
L. Fachal1, L. Rodríguez-Pazos2, M. Ginarte2, J. Toribio2, A. Salas3, A. Vega1;  
1Fundación Pública Galega de Medicina Xenómica-SERGAS. Grupo de Medicina 
Xenómica-USC, CIBERER, IDIS, Santiago de Compostela, Spain, 2Department of 
Dermatology, Complejo Hospitalario Universitario, SERGAS, Faculty of Medicine, 
Santiago de Compostela, Spain, 3Unidade de Xenética, Instituto de Medicina Legal, 
Facultade de Medicina, and Departamento de Anatomía Patolóxica e Ciencias Forenses, 
Facultade de Medicina, Santiago de Compostela, Spain.

Mutations in transglutaminase 1 gene (TGM1) are a major cause of la-
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mellar ichthyosis. Three mutations, c.2278C>T, c.1223_1227delACAC and 
c.984+1G>A, were observed at high frequency (~46%, ~21% and ~13% of 
all TGM1 gene mutations, respectively) in 11 non-consanguineous Galician 
(NW Spain) ichthyosis families.
We aimed to determine whether these mutations were inherited from a com-
mon ancestor, and to estimate the number of generations since their initial 
appearance. We carried out a haplotype-based analysis of a region 12 Mb. 
encompassing TGM1. Haplotype reconstruction from unphased genotypes 
of the members of the affected families showed that all carriers for each of 
the mutations harbored the same haplotypes, indicating common ancestry. 
Two linkage disequilibrium based methods were used to estimate the time 
to the most recent common ancestor (TMRCA), while a Bayesian-based pro-
cedure was used to estimate the age of the two most frequent mutations.
In good agreement with the documentation record and the census, both mu-
tations arose between 2,800-2,900 years ago (y.a.), but their TMRCA was in 
the range 600-1,290 y.a., pointing to the existence of historical bottlenecks 
in the region followed by population growth. This demographic scenario 
finds further support on a Bayesian Coalescent Analysis based on TGM1 ha-
plotypes that allowed to estimate the occurrence of a dramatic reduction 
of effective population size occurring around 900-4,500 y.a. (95% highest 
posterior density) followed by exponential population growth.
This work was funded by a grant from the Ramon Areces Foundation given 
to AV.

 L. Fachal: None. L. Rodríguez-Pazos: None. M. Ginarte: None. J. Toribio: 
None. A. Salas: None. A. Vega: None.

P01.049
Myhre syndrome-causing SMAD4 mutations result in disorganization 
of extracellular matrix that is corrected by losartan treatment.
P. Piccolo1, P. Mithbaokar1, V. Sabatino1, J. Tolmie2, M. Schiaffino3, M. Filocamo4, D. Melis5, 
G. Andria5, N. Brunetti-Pierri1,5;  
1Telethon Insitute of Genetics and Medicine, Naples, Italy, 2Ferguson-Smith Department 
of Clinical Genetics, Yorkhill Hospital, Glasgow, United Kingdom, 3Clinica Pediatrica, 
Istituto G. Gaslini, Genoa, Italy, 4Centro di Diagnostica Genetica e Biochimica delle 
Malattie Metaboliche, Istituto G. Gaslini, Genoa, Italy, 5Department of Translational 
Medical Sciences, Federico II University of Naples, Naples, Italy.

Myrhe syndrome (MS, MIM 139210) is an autosomal dominant disorder 
presenting with short stature, laryngotracheal stenosis, brachydactyly, ge-
neralized muscle hypertrophy, joint stiffness, thick skin, and a distinctive 
facies. Cognitive disability and cardiac involvement are also frequently re-
ported. Recently, recurrent mutations affecting codon Ile500 of SMAD4 gene 
have been found in patients with MS. Mutations in this residue result in per-
turbation of expression in both TGF-β and BMP target genes that are invol-
ved in extra-cellular matrix (ECM) homeostasis.
In this study, we investigated the functional consequences of SMAD4 mutati-
ons and the efficacy of TGF-β signaling antagonist losartan for correction of 
ECM defect in four MS fibroblast cell lines harboring the p.Ile500Val mutati-
on and the p.Arg496Cys mutation. Western blot analysis showed increased 
SMAD4 levels in MS fibroblasts. Compared to control cells, MS fibroblasts 
showed upregulation of MMP2 and downregulation of SERPINE1 genes, sug-
gesting an imbalance in protease/inhibitors ratio. Based on these findings, 
we hypothesized an impaired ECM deposition that was confirmed by redu-
ced length and thickness of fibrillin microfibrils in MS fibroblasts compared 
to controls. Because disruption of microfibril network results in increased 
bioavailability of TGF-β, we investigated whether losartan is effective at im-
proving ECM deposition in MS cells. We found that losartan treatment im-
proved microfibril thickness and networking compared to vehicle-treated 
fibroblasts, normalized phosphorylated SMAD2 protein levels, and MMP2 
and SERPINE1 mRNA levels. In conclusion, the results of these studies sug-
gest that losartan might be a good drug candidate for treatment of connecti-
ve tissue manifestations in MS.

 P. Piccolo: None. P. Mithbaokar: None. V. Sabatino: None. J. Tolmie: None. M. 
Schiaffino: None. M. Filocamo: None. D. Melis: None. G. Andria: None. N. 
Brunetti-Pierri: None.

P01.050
Nager syndrome: report on 11 families and confirmation of SF3B4 
haploinsufficiency as the major cause
A. Jourdain1, F. Escande1, N. Porchet1,2, J. Amiel3, B. Doray4, M. Delrue5, E. Flori4, S. 
Marlin6, S. P. Robertson7, S. Manouvrier-Hanu1,2, M. Holder-Epinasse1,2,8, F. M. Petit1,2;  
1CHRU de Lille, LILLE, France, 2Université Lille Nord de France, Lille, France, 3CHU 
Necker-Enfants Malades, PARIS, France, 4CHU de Strasbourg, STRASBOURG, France, 
5CHU de Bordeaux, BORDEAUX, France, 6CHU Armand-Trousseau, PARIS, France, 
7University of Otago, OTAGO, New Zealand, 8Guy‘s Hospital, London, United Kingdom.

Nager syndrome belongs to the acrofacial dysostoses group, which are cha-
racterized by the association of craniofacial and limb malformations. Re-
cently, exome sequencing studies identified the SF3B4 gene as the cause of 
this autosomal dominant condition in most patients. SF3B4 encodes a highly 
conserved protein implicated in mRNA splicing and bone morphogenic pro-
tein (BMP) signaling. We performed SF3B4 sequencing in 11 families (15 
patients) suggestive of Nager syndrome and found 7 mutations predicted to 
result in haploinsufficiency. SF3B4 is the major gene responsible for auto-
somal dominant Nager syndrome. All mutations reported were null mutati-
ons thus no genotype-phenotype correlation could be delineated. Mutation 
negative patients were phenotypically indistinguishable from mutated pati-
ents, thus genetic heterogeneity is likely.

 A. Jourdain: None. F. Escande: None. N. Porchet: None. J. Amiel: None. B. 
Doray: None. M. Delrue: None. E. Flori: None. S. Marlin: None. S.P. Robertson: 
None. S. Manouvrier-Hanu: None. M. Holder-Epinasse: None. F.M. Petit: None.

P01.051
Contribution of MSX1, PAX9, AXIN2 and WNT10A genes in four 
families with non syndromic tooth agenesis
N. Dinckan, H. Kayserili, Z. Uyguner;  
istanbul medical faculty medical genetic department, istanbul, Turkey.

Tooth agenesis is the most common developmental abnormality of human 
dentition. Oligodontia is a subgroup of this developmental absence, where 
six or more permanent teeth are congenitally missing, excluding third mo-
lars. Oligodontia or hypodontia, both may occur as a single clinical entity or 
as a part of a syndrome. Investigations on model organisms and similarity 
analysis subjecting sequence/structure/functional relationships revealed 
more than hundreds of genes either directly or indirectly involved in the 
regulation of tooth development. Nevertheless, previously reported MSX1, 
PAX9 and recently addressed AXIN2 and WNT10A are the only genes cur-
rently associated with human non-syndromic tooth agenesis.

Four families,with isolated oligodontia are ascertained by detailed oral ex-
amination and panoramic radiographs. We aimed to investigate the role of 
MSX1, PAX9, AXIN2 and WNT10A genes in the oligodontia in our cases, by 
sequencing the genes primarily only on index cases. If an alteration is identi-
fied, the concordance with oligodontia will be expanded to convey the point 
by analyzing other affected and unaffected individuals in the family.

PAX9 screening identified known heterozygous c.G718C in two of the fami-
lies, one with further known heterozygous c.C119G, and other with further 
heterozygous novel c.-18G>A in MSX1, both segregating with oligodontia. 
Our investigation is continuing for screening of AXIN2 and WNT10A genes.

We hope our findings will further delineate the contribution of PAX9, MSX1, 
AXIN1 and WNT10A genes human tooth development during embryogene-
sis.

 N. Dinckan: None. H. Kayserili: None. Z. Uyguner: None.

P01.052
Copy number changes underlying syndromic and isolated bilateral 
radial ray aplasia: screening of a cohort of 20 probands
A. Jamsheer, A. Sowinska, M. Socha, A. Latos-Bielenska;  
Department of Medical Genetics, University o Medical Sciences in Poznan, Poland, 
Poznan, Poland.

Radial ray aplasia is characterized by the absence of radial bone(s) often in-
cluding thumb(s) and can either be isolated or syndromic. Although several 
causative genetic alterations resulting in radial ray aplasia have been identi-
fied, many patients have normal result of appropriate molecular screening. 
In this report we studied a cohort of 20 unrelated individuals affected by 
bilateral radial ray deficiency by means of conventional GTG-banding, MLPA 
for 1q21.1 locus, sequencing and MLPA for all exons of both TBX5 and 
SALL4, as well as array CGH. In six unrelated patients we found a microde-
letion on 1q21.1, which was typical of TAR syndrome. Two probands car-
ried point mutations in genes known to be involved in radial ray deficiency 
syndromes: one in TBX5, and the other in SALL4. Two additional probands 
had deletions encompassing either TBX5 or SALL4 detected upon MLPA and 
subsequently confirmed by array CGH. Finally, one additional case carried 
a pure terminal microduplication of 5q35.2-5q35.3 encompassing distal 
5.4-5.6 Mb. To conclude, we detected copy number changes in nine patients, 
whereas a point mutation only in two out of the 20 probands from the initial 
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cohort. Although based on a small sample, our study shows that submicro-
scopic genomic rearrangements may account for a significant proportion of 
radial ray aplasia causative mutations. Therefore, we propose that either a 
combination of MLPA or qPCR for specific genes/loci or array CGH should be 
included into routine molecular screening of patients affected by syndromic 
or isolated radial ray deficiency.

 A. Jamsheer: None. A. Sowinska: None. M. Socha: None. A. Latos-Bielenska: 
None.

P01.053
Clinical and molecular review of 8 new cases of spondyloepiphyseal 
dysplasia congenital-Strudwick type
C. K. Ridout1, D. Avdjieva2, L. Wilson3, R. Savarirayan4, S. Mansour5, M. Irving6,7;  
1DNA Laboratory, GSTS Pathology. Guy‘s Hospital, London, United Kingdom, 
2Department of Clinical Genetics, Sofia, Bulgaria, 3Department of Clinical Genetics, 
Great Ormond Street Hospital for Sick Children, London, United Kingdom, 4Victorian 
Clinical Genetics Service, Royal Children’s Hospital, Melbourne, Australia, 5Department 
of Medical Genetics, St George’s Hospital, London, United Kingdom, 6Department of 
Clinical Genetics, Guy’s and St Thomas’ NHS Foundation Trust, London, United Kingdom, 
7Division of Medical and Molecular Genetics, King’s College London, UK, London, United 
Kingdom.

Mutations in COL2A1 cause a spectrum of clinically distinct conditions, in-
cluding Stickler Syndrome, achondrogenesis and spondyloepimetaphyseal 
dysplasia (SEMD). SEMD is characterised by significantly short long bones, 
epi-metaphyseal irregularities and platyspondyly. The rare clinical variant, 
SEMD type Strudwick (OMIM reference 184250) is distinguished by conge-
nital metaphyseal spurs and by early radiographic development of distincti-
ve irregular ‘dappled’ metaphyses. Other features are chest deformities, se-
condary to rib involvement, cleft palate, laryngobronchomalacia, vitreoreti-
nal anomalies and hearing loss. Previously only 10 individuals with six diffe-
rent COL2A1 mutations have been described. Here eight new cases of SEMD 
type Strudwick are presented, the largest cohort to be reported so far. The 
clinical and radiological findings are described in detail to characterise the 
key manifestations further and highlight variability of this skeletal dysplasia 
condition. Analysis of the entire COL2A1 gene revealed mutations in seven 
of these individuals. The majority of these are glycine missense mutations 
clustered together in a small number of exons in the triple helix domain, 
near similar mutations known to cause Kniest dysplasia and SEDC, though 
one mutation is located in exon 45. Mutations at glycine residues disrupt the 
tightly bound type II collagen helix, qualitatively affecting this key growth 
plate cartilage extracellular matrix protein, a molecular mechanism also of 
aetiological significance in a number of other conditions affecting fibrillar 
collagen. This increases to 13 the number of reported cases, expands the cli-
nical spectrum of COL2A1 mutations associated with SEMD type Strudwick 
and highlights the clinical utility of of characterising COL2A1 mutations.

 C.K. Ridout: None. D. Avdjieva: None. L. Wilson: None. R. Savarirayan: 
None. S. Mansour: None. M. Irving: None.

P01.054
Clinical reappraisal of Shprintzen-Goldberg syndrome at the light of 
the gene discovery
V. Carmignac1, L. Adès2,3,4, B. Callewaert5, J. Thevenon1,6, S. Julia7, B. Tournier8, J. 
Plaisancié7, T. Edouard9, Y. Dulac10, G. Baujat11, F. Petit12, D. Martin13, C. Thauvin-
Robinet1,6, K. Holman2,3,4, M. Renard5, H. Plauchu14, G. Plessis15, J. De Backer5, A. Child16, G. 
Arno16, L. Duplomb1, B. Aral1,17, P. Vabres1,18, N. Gigot1, M. Durbeej-Hjalt19, E. Arbustini20, 
M. Grasso20, S. Tinschert21, P. N. Robinson21, M. Di Rocco22, J. Sanchez Del Pozo23, F. 
Huet1, G. Jondeau24,25, J. Rivière1,17, N. Hanna12, C. Chapusot8, N. Laurent8, R. Byard26, R. 
Gustafsson27, C. Boileau28, A. De Paepe5, L. Faivre1,6;  
1Equipe GAD, Fac.de Médecine, Univ.de Bourgogne, Dijon, France, 2Marfan Res.Group, 
Children’s Hospital at Westmead, Sydney, Australia, 3Disc.of Paediatrics & Child Health, 
Univ.of Sydney, Sydney, Australia, 4Dep.of Clin.Gen., Children’s Hospital at Westmead, 
Sydney, Australia, 5Ctr for Med.Genetics, Univ.Hospital, Ghent, Belgium, 6Ctre de Réf.
Anomalies du Dév.& Synd.Malformatifs, Hôpital d’Enfants, Dijon, France, 7Serv.de 
Génétique, CHU Purpan, Toulouse, France, 8Serv.d’Anat.Pathol., Plateau Techn.de Biol., 
CHU, Dijon, France, 9Serv.de Pédiatrie, CHU, Toulouse, France, 10Serv.de Cardiologie, CHU, 
Toulouse, France, 11Ctre de Réf.Maladies Oss.Constit., Dép.de Génétique, Hôpital Necker, 
Paris, France, 12Serv.de Gén.Clin., Hôp.Jeanne de Flandre, CHRU, Lille, France, 13Serv.de 
Gén., Pôle de Biopath., UF3162, Ctre Hospitalier, Le Mans, France, 14Dép.de Gén., Hôp.
Louis Pradel, CHU-HCL, Lyon, France, 15Serv.de Gén., CHU, Caen, France, 16Dep.of Cardiac 
& Vasc. Sciences, St. George’s Univ., London, United Kingdom, 17Serv.de Biol.Mol., Plateau 
Techn. de Biol., CHU, Dijon, France, 18Serv.de Dermatologie, CHU, Dijon, France, 19BMC 
B12, Dep.of Exp.Med.Science, Fac.of Med., Lund, Sweden, 20Ctr for Inh.Cardiovas.Dis., 
IRCCS Policl. S.Matteo, Pavia, Italy, 21Inst.f.MedGen. & HumGen, Charité, Berlin, Germany, 
22Rare Diseases Unit, Dep.of Pediatrics, Gaslini Inst., Genova, Italy, 23Dep.of Gen., Div.
of Endocrin., 12 d.Oct.Hospital, Madrid, Spain, 24Ctre de Réf. Maladie de Marfan, Hôp.
Bichat, Paris, France, 25INSERM U

Shprintzen-Goldberg syndrome (SGS) is characterized by severe marfanoid 
habitus, intellectual disability, camptodactyly, facial dysmorphism and cra-
niosynostosis. Recently, using family-based exome sequencing, we identified 
SKI as the gene responsible for SGS, with a cluster of mutations in exon 1 in 
18 patients. Taking advantage of this work, we further clinically delineate 
SGS from the original cohort as well as new patients (mean age 20 years). All 
cases were sporadic except one family with somatic mosaicism and another 
following dominant inheritance. All mutations were found in exon 1, infra-
me. All patients display a remarkable phenotype associating a recognizab-
le facial dysmorphism (scapho/dolichocephaly 94%, hypertelorism 89%, 
down slanting palpebral fissures 84%, malar hypoplasia 84%, proptosis 
79%, micrognathia 79%) and severe skeletal manifestations (arachnodacty-
ly 94%, feet malposition 89%, scoliosis 84%, pectus deformation 79%, joint 
contractures 79%, camptodactyly 47%). Craniosynostosis is not mandato-
ry for the diagnosis (63%). Other common manifestations include hernia, 
loss of subcutaneous fat and myopia. The gene identification permitted to 
confirm the risk of aortic dilatation in affected patients (16% of the cohort, 
even in childhood), besides to the presence of valvular abnormalities (31%), 
justifying long-term regular cardiac follow-up from infancy. One young adult 
died suddenly without aortic dilatation, and another female died in her for-
ties of respiratory insufficiency. Even if all genotyped cases reported to date 
had intellectual disabilities, we identified a case of SGS and a recurrent SKI 
mutation with normal intelligence but typical morphology, showing the im-
portance of clinical delineation of a disease in light with molecular results.

 V. Carmignac: None. L. Adès: None. B. Callewaert: None. J. Thevenon: 
None. S. Julia: None. B. Tournier: None. J. Plaisancié: None. T. Edouard: 
None. Y. Dulac: None. G. Baujat: None. F. Petit: None. D. Martin: None. C. 
Thauvin-Robinet: None. K. Holman: None. M. Renard: None. H. Plauchu: 
None. G. Plessis: None. J. De Backer: None. A. Child: None. G. Arno: None. L. 
Duplomb: None. B. Aral: None. P. Vabres: None. N. Gigot: None. M. Durbeej-
Hjalt: None. E. Arbustini: None. M. Grasso: None. S. Tinschert: None. P.N. 
Robinson: None. M. Di Rocco: None. J. Sanchez Del Pozo: None. F. Huet: 
None. G. Jondeau: None. J. Rivière: None. N. Hanna: None. C. Chapusot: 
None. N. Laurent: None. R. Byard: None. R. Gustafsson: None. C. Boileau: 
None. A. De Paepe: None. L. Faivre: None.

P01.055
The SMAD-binding domain of SKI: a hotspot for de novo mutations 
causing Shprintzen-Goldberg syndrome.
D. Schepers1, A. J. Doyle2,3, J. J. Doyle2, S. L. Bessling2, L. Gillis1, P. Willems4, S. Mansour5, M. 
Simpson6, H. Fryssira7, G. R. Mortier1, A. J. M. Hoogeboom8, A. S. Mc Callion2,9, H. C. Dietz2,3, 
L. Van Laer1, B. L. Loeys1;  
1Center of Medical Genetics, Faculty of Medicine and Health Sciences, University of 
Antwerp and Antwerp University Hospital, Antwerp, Belgium, 2McKusick-Nathans 
Insititute of Genetic Medicine, Johns Hopkins University School of Medicine, 
Baltimore, MD, United States, 3Howard Hughes Medical Institute, Baltimore, MD, 
United States, 4GENDIA, GENetic DIAgnostic Network, Antwerp, Belgium, 5SW 
Thames Regional Genetics Service, St George‘s, Univerity of London, London, United 
Kingdom, 6Department of Medical and Molecular Genetics, Division of Genetics 
and Molecular Medicine, King‘s College London School of Medicine, London, United 
Kingdom, 7Department of Medical Genetics, National and Kapodistrian University 
of Athens Medical School, Athens, Greece, 8Department of Clinical Genetics, Erasmus 
Medical Center, Rotterdam, Netherlands, 9Department of Molecular and Comparative 
Pathobiology, Johns Hopkins University School of Medicine, Baltimore, MD, United States.

Shprintzen-Goldberg syndrome (SGS) is a rare systemic connective tissue 
disorder characterized by craniofacial, cardiovascular, skeletal and skin 
manifestations that show significant overlap with Marfan (MFS) and Loeys-
Dietz syndrome (LDS) features. A distinguishing finding in SGS patients is 
the presence of intellectual disability. Several lines of evidence confirm the 
key role of the transforming growth factor beta (TGFβ) signaling in the pa-
thogenesis of MFS and LDS. Based on exome sequencing experiments and 
the hypothesis that the TGFβ pathway was highly likely to be involved in 
SGS, we identified de novo heterozygous mutations in the proto-oncogene 
SKI, a known repressor of TGFβ activity, in ten SGS patients. All mutations 
cluster in two distinct N-terminal regions of the protein: the SMAD2/3-bin-
ding domain and the Dachshund-homology domain (DHD) which mediates 
binding to SNW1 and N-Cor proteins, both essential for the transforming 
activity of SKI and for the recruitment of transcriptional corepressors.
Here we report on five additional de novo heterozygous missense SKI muta-
tions in SGS patients, four recurrent and one novel. Adding our new findings 
to the existing data clearly reveals a pattern of hotspot mutations, with 
48% (13/27) of the hitherto described mutations affecting the SKI-residues 
p.Gly34 and p.Pro35, both located in the SMAD2/3-binding domain. The im-
portance of TGFβ in the SGS pathogenesis is further confirmed by enhan-
ced activation of TGFβ signaling cascades and higher expression of TGFβ-
responsive genes in cultured dermal fibroblasts from SGS patients.
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P01.056
Novel mutations in a family with spondylocostal dysostosis
C. Yang1, F. Tsai2, Y. Chen1, J. Wu1;  
1Academia Sinica, Taipei, Taiwan, 2China Medical University Hospital, Taichung, Taiwan.

Spondylocostal dysostosis (SCDO) comprises a heterogeneous group of 
vertebral malsegmentation disorders characterized by hemivertebrae, rib 
fusions and deletions. A SCDO family with two affected children inherited as 
an autosomal recessive mode was identified in Taiwan. Four known genes, 
DLL3, MESP2, LFNG, and HES7, causing autosomal recessive forms of SCDO 
were excluded to be disease-causing gene for this family by direct Sanger 
sequencing. Exome sequencing of this family using Illumina Hiseq2000 was 
subjected to identify novel homozygous and compound heterozygous vari-
ants. Four novel homozygous variants were identified and were not present 
in 376 Taiwanese controls. One of the variants is a homozygous insertion 
variant that results in a frameshift in amino acid sequence of a gene that has 
caused other disorders with vertebral malsegmentation and much severe 
clinical manifestations. Functional analysis revealed that the mutant prote-
in presented different cytoplasmic pattern compared to the normal protein 
and may be functional inactive. This finding expends the phenotypic spec-
trum resulting from novel mutation of the gene.

 C. Yang: None. F. Tsai: None. Y. Chen: None. J. Wu: None.

P01.057
Ift140/IFT140 mutations shown to cause cauli mouse phenotype and 
Jeune syndrome: a new biologic model for the study of ciliopathies
R. Savarirayan, K. Miller, C. Ah-Cann, T. Tan, P. Farlie;  
Murdoch Childrens Research Institute, Melbourne, Australia.

Defects in cilia formation and function result in diverse ranges of human 
skeletal and visceral abnormalities, termed ciliopathies. As part of an ENU 
mouse mutation screen, we identified a mutant, cauli, with a phenotype con-
sistent with an underling ciliopathy.
Mutant cauli embryos are characterized by mid-gestation lethality, craniofa-
cial dysmorphism, neural tube defects, short, disorganised ribs, polydactyly, 
syndactyly, and internal organ defects. Linkage and candidate gene sequen-
cing revealed homozygous mutations in the cilial gene, Ift140, as the cause 
of the cauli phenotype.
In mutant embryos; skeletal preparations revealed defects of the cranio-
facial skeleton, vertebrae, and thoracic rib cage; in situ hybridisation with 
myogenin showed disordered somite patterning, and with Msx1 and Sox9 
abnormalities of the axial neural tube; and examination of primary cilia 
showed abnormal morphology, consistent with a defect of retrograde cilial 
transport. Components of the Shh/Grem1/Fgf signalling systems involved 
in limb development were also analysed by in situ hybridisation, showing 
consistent disruption of expression patterns between controls and cauli 
mutants.
The cauli phenotype is reminiscent of human short-rib polydactylies (SRP). 
Mutations in IFT140 have also been shown to underlie a subset of patients 
with Jeune and Mainzer-Saldino syndromes. We screened patients with SRP 
phenotypes and found a novel, homozygous IFT140 mutation in a patient 
diagnosed with Jeune syndrome.
These data confirm the utility of this mouse model to further understand 
the pleiotropic anomalies that arise in Jeune syndrome and other skeletal 
ciliopathies. It provides a platform for further analysis of the developmental 
signalling systems regulated via the primary cilium.

 R. Savarirayan: None. K. Miller: None. C. Ah-Cann: None. T. Tan: None. P. 
Farlie: None.

P01.058
Deafness, myopia and slight bones changes caused by autosomal 
recessive mutations of COL9A3 gene: a new clinical entity?
F. Faletra1, A. P. D‘adamo1, I. Bruno1, E. Athanasakis1, S. Biskup2, L. Esposito3, P. 
Gasparini1;  
1Genetica Medica-Dipartimento Scienze e Riproduzione dello Sviluppo, Trieste, Italy, 
2CeGaT GmbH, Tübingen, Germany, 3CBM S.c.r.l. Area Science Park, Trieste, Italy.

Type IX collagen is expressed mainly in cartilage together with collagens II 
and XI. Collagen IX has been shown to be present also in the human inter-
vertebral disc, vitreous humor, in the tectorial membrane of the inner ear. 

Also, there is temporal and spatial regulation of collagen IX gene expression, 
which seems to be more tightly regulated in cartilaginous than non-cartila-
ginous tissues. It is a heterotrimeric molecule formed by three genetically 
distinct chains: α1, α2, and α3 encoded by the COL9A1, COL9A2, and CO-
L9A3 genes. Proteins are characterized by three collagenous (COL1, COL2, 
and COL3, numbered from the C terminus) that are joined by four small non-
collagenous domains (NC1 to NC4). Although dominant and recessive muta-
tions have been described in α1 and α2 chains, only heterozygous mutations 
of COL9A3 gene have been reported in human and related to: 1) multiple 
epiphyseal dysplasia 3, 2) susceptibility to an intervertebral disc disease, 
and 3) hearing loss. Here, we describe the first autosomal recessive family 
presenting with deafness, myopia and slight bones changes due to loss of 
functional mutations (c.1176_1198del, p.Gln393Cysfs*25) of COL9A3 gene. 
These findings further extend the knowledge of the role of type IX collagen 
in generating disease.

 F. Faletra: None. A.P. D‘adamo: None. I. Bruno: None. E. Athanasakis: 
None. S. Biskup: None. L. Esposito: None. P. Gasparini: None.

P01.059
Cosegregation of Freiberg’s infraction with a familial translocation 
t(5;7)(p13.3;p22.2) with breakpoints mapping at the ADAMTS12 gene 
and at the SDK1 gene
A. T. Midro1, M. Mysliwiec1, B. Panasiuk1, M. Debiec-Rychter2, P. Iwanowski1, B. 
Nowakowska3, M. Niedzwiecka4, A. Marcinkowska5, P. Stankiewicz3, J. R. Lupski3,6;  
1Department of Clinical Genetic Medical University, Bialystok, Poland, 2Center for 
Human Genetics, University of Leuven, Leuven, Belgium, 3Department of Molecular & 
Human Genetics, Baylor College of Medicine, Houston, TX, United States, 4Department of 
Radiology Medical University, Bialystok, Poland, 5Laboratory of Cytogenetics, Regional 
Children Hospital, Bydgoszcz, Poland, 6Department of Pediatrics, Baylor College of 
Medicine and Texas Children’s Hospital, Houston, TX, United States.

We observed a 16 year -old girl with features of Cri du Chat syndrome (CDC) 
connected with unusual changes of skeletal system due to unbalanced re-
arrangement der(5) t(5;7)(p13.3;p22.2). Interestingly epiphysial aseptic 
necrosis of the head of the second metatarsal bone well known as Freiberg’s 
infraction (FI) were present in her mother and her grandmother, both car-
riers of t(5;7)(p13.3;p22.2). The mapping both chromosome breakpoints 
using RP11-666A5 and G248P8216C9 clones from 5p as well and RP11-
261N10 and RP11-348A21 clones from 7p have been performed. We found 
that the breakpoint position mapped on 5p13.3 were in coding sequence of 
ADAMTS12 gene and the breakpoint on 7p22.2 involved SDK1 gene. Both ge-
nes probably were interrupted as a result of this rearrangement. Unknown 
genetic predisposition to occurrence of FI from one side and the observation 
of the cosegregation of FI together with t(5;7)(p13.3;p22.2) are suggestive 
as causal relationship with ADAMTS12 gene disruption.

 A.T. Midro: None. M. Mysliwiec: None. B. Panasiuk: None. M. Debiec-Rychter: 
None. P. Iwanowski: None. B. Nowakowska: None. M. Niedzwiecka: None. A. 
Marcinkowska: None. P. Stankiewicz: None. J.R. Lupski: None.

P01.060
Fryns mesomelic dysplasia is caused by duplication of the HOXD 
cluster on chromosome 2q31
A. Toutain1,2,3, O. Pïchon4, A. Briand4, B. de Courtivron5, C. Bonnard5, C. Le Caignec4;  
1Service de Génétique, Centre Hospitalo-universitaire, Tours, France, 2Faculté de 
Médecine, Université François Rabelais, Tours, France, 3INSERM U930, Tours, France, 
4Service de Génétique, Centre Hospitalo-universitaire, Nantes, France, 5Service de 
Chirurgie Orthopédique Pédiatrique, Centre Hospitalo-universitaire, Tours, France.

Mesomelic dysplasias are a heterogeneous group of inherited skeletal dys-
plasias among which Leri-Weill dyschondrosteosis caused by SHOX ha-
ploinsufficiency and its homozygous form, Langer dysplasia, are the most 
frequent and best known. Kantaputra type dysplasia is characterized by 
marked mesomelic shortening of the upper and lower limbs. A complex 
~1 Mb genomic imbalance composed of two microduplications of 481 and 
507 kb, separated by a segment of normal copy number, on chromosome 2 
(2q31.1-q31.2) has been identified in the original Thai family described by 
Kantaputra et al.
In 2011, at the ESHG meeting we reported a female patient and her similarly 
affected father who had the same phenotype as a family published in 1988 
by Fryns et al. In both families the patients had severe bilateral shortening 
and bowing of the forearms with ulnar deviation of the hands resulting 
from severe developmental abnormality of the ulna, without any other fea-
tures particularly with no lower limbs involvement. A 60K oligoarray CGH 
performed in our patient identified in the 2q31.1 region a 200 Kb micro-
duplication which was confirmed by qPCR. No other imbalance was iden-
tified. The genomic rearrangement resulted in the duplication of the entire 
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HOXD cluster and of the neighbouring gene EVX2. Parental analysis showed 
that it was present in her affected father. Molecular karyotyping was: arr 
2q31.1(176,883,603-177,090,474)x3 pat (hg19). Our results confirm that 
duplication to the entire HOXD cluster leads to mesomelic dysplasia and si-
gnificantly reduce the minimum size of the duplication responsible for this 
phenotype.

 A. Toutain: None. O. Pïchon: None. A. Briand: None. B. de Courtivron: 
None. C. Bonnard: None. C. Le Caignec: None.

P01.061
Retrospective study of 16 prenatal forms of hypophosphatasia with 
fetal examination.
M. DERAMECOURT1, S. MEHAUT2, M. SINICO3, B. JACOB4, G. ANDRE1, F. PELLUARD1, C. 
BENETEAU5, M. JOUBERT5, P. MARCORELLES6, A. BUENERD7, L. DEVISME8, N. Members 
of SoFFoet9, D. GAILLARD10;  
1Foetopathologie, CHU, BORDEAUX, France, 2Anatomie Pathologique, Troyes, France, 
3Foetopathologie, CHI, CRETEIL, France, 4Foetopathologie, CHU, CAEN, France, 
5Foetopathologie, CHU, NANTES, France, 6Foetopathologie, CHU, BREST, France, 
7Foetopathologie, CHU, LYON, France, 8Foetopathologie, CHU, LILLE, France, 9Société 
Française de Foetopathologie, Rennes, France, 10Service de Génétique CHU, REIMS, 
France.

Hypophosphatasia (HP) is a rare inherited disorder characterized by bone 
defective mineralization, caused by mutations within the gene that encodes 
the tissue-nonspecific enzyme of alkaline phosphatase (TNSALP). Two of 
the 6 recognized forms can be detected by prenatal ultrasounds, showing 
poor skeletal mineralization and fetal crowding. If most prenatal forms are 
lethal (LP-HP), a few benign forms are reported with a third trimester and a 
postnatal improvement (BP-HP).
Sixteen fetal cases of P-HP were collected from members of the Société 
Française de Foetopathlogie (SoFFoet) between 1983 and 2012 in order to 
precise the fetal phenotype. This retrospective study included X-Rays, fetal 
examination and TNSALP mutations.
Termination of pregnancy was made after molecular prenatal diagnosis in 2 
cases at 15 and 16 weeks of gestation (WG), and after prenatal ultrasounds 
in 13 cases between 15 and 33 WG. One fetus was dead in utero at 35 WG. 
Dysmorphy was reported in 10/16 cases. The skull was soft on the touch 
with absence of ossification on X-Ray in any case. Micromelia and short bo-
wing legs were present in all the fetus except one. Spurs were present in 
9/16 cases. The 16 fetuses showed a severe hypomineralization without 
any fracture. Absence ossification was constant but heterogeneous along 
the vertebral column and the extremities. The metaphyses appeared bifid 
with a thickened hypertrophic cartilage on microscopic sections. X The fetus 
were composite heterozygous in 10/16 genetic studies with different family 
genotypes.
The 2 forms of LP-HP and BP-HP will be discussed in this retrospective stu-
dy.

 M. Deramecourt: None. S. Mehaut: None. M. Sinico: None. B. Jacob: None. G. 
Andre: None. F. Pelluard: None. C. Beneteau: None. M. Joubert: None. P. 
Marcorelles: None. A. Buenerd: None. L. Devisme: None. N. Members of 
SoFFoet: None. D. Gaillard: None.

P01.062
Three generation family with kyphomelic dysplasia suggests 
autosomal dominant inheritance
O. M. Vanakker1, U. I. Fränkel2, A. De Paepe1;  
1Center for Medical Genetics, Ghent University Hospital, Ghent, Belgium, 2Department of 
Paediatrics, Zorgsaam Hospital, Terneuzen, Netherlands.

Kyphomelic dysplasia (KD) is a rare skeletal dysplasia belonging to the 
group of bent bone dysplasias. It represents a heterogenous group of disor-
ders, with at least three distinct entities: Schwartz-Jampel syndrome (SJS), 
Cartilage Hair Hypoplasia (CHH) and ‘true’ KD. For the latter, the genetic 
background is unknown and autosomal recessive inheritance is presumed 
based on several sporadic cases with parental consanguinity.
We report a three generation family presenting with a true KD phenotype. 
The proband was born at term after an uneventful pregnancy. Her length 
and weight at birth were 37cm and 1578g respectively. She had severe rhi-
zomelic shortening of upper and lower limbs. Radiographs showed stubby 
femora which were extremely curved. Iliac wings were short and widened; 
the humeri were also short and dumbbell-shaped.
The mother of the proband has a similar disproportionate short stature phe-
notype. Radiographs taken at birth revealed severe femoral bowing, though 
less prominent compared to her daughter. Follow-up radiographies in the 
mother demonstrated gradual improvement of the bowing over several 
years. The maternal grandfather of the proband had an identical phenotype. 

All had a normal neuromotor development. There were no signs of myotonia 
or ocular problems (SJS) nor evidence for immunodeficiencies or anaemia 
(CHH).
This family with true KD is to our knowledge the first to demonstrate that at 
least a subtype of KD has an autosomal dominant mode of inheritance. This 
observation has important consequences for genetic counselling of patients 
with KD, and identification of other families may allow clarification of the 
genetic background.

 O.M. Vanakker: None. U.I. Fränkel: None. A. De Paepe: None.

P01.063
Identification of new SQSTM1 mutations in familiar Paget‘s disease
R. Usategui Martin1, M. López Bartolomé2, E. Bueno Martínez1, J. Del Pino Montes2, R. 
González Sarmiento1;  
1Unidad de Medicina Molecular, Dpto.de Medicina, IBSAL-CIC, Universidad de 
Salamanca-CSIC, Salamanca, Spain, 2Servicio de Reumatología, Hospital Clínico 
Universitario de Salamanca (IBSAL), Salamanca, Spain.

Paget‘s disease of bone (PDB) is a focal disorder of bone that affects seg-
mentally the skeleton, presenting a increase in osteoclast number, size and 
activity that results in a variegated and anarchic bone structure that alters 
the mechanical properties.
There is a tendency to familial aggregation (15-40%) with an autosomal do-
minant pattern modified by environmental factors. The most plausible can-
didate gene is sequestosoma1 gene, encoding the p62 protein, which plays 
an important role in cellular signal crossroads related with osteoclastogesis 
such as NF-kB pathway.
We studied in 21 families with proven diagnosis of PDB, exons 6, 7 and 8 of 
SQSTM1 gene in genomic DNA by PCR and subsequent automatic sequen-
cing Big DyeTerminators.
Our results show that 8 of the 21 families studied (38.09%) were carriers of 
a mutation in the SQSTM1 gene. Three of the eight families carry the mutati-
on p.P392L (12.5% of all patients studied), often described in the literature. 
In three families appears the p.E273D mutation and in other appears the 
p.R321C mutation neither described in the literature.
“In silico” study categorizes both novel mutatations as pathogenic. A popu-
lation study in 100 healthy individuals alleles by dHPLC (Denaturing High 
Pressure Liquid Chromatography), failed to detect the mutations.
We report two new Spanish families carrying novel mutations in SQSTM1 
gene which reinforce the role of this gene in Paget disease.

 R. Usategui Martin: None. M. López Bartolomé: None. E. Bueno Martínez: 
None. J. Del Pino Montes: None. R. González Sarmiento: None.

P01.064
The role of matrix metalloproteinases (MMP2, MMP9 and MMP12) 
gene polymorphisms in abdominal aortic aneurysm and aortoiliac 
occlusive disease
A. Korcz1, S. Hryhorowicz2, J. Mikolajczyk-Stecyna1, K. Pawlaczyk3, M. Zowczak-
Drabarczyk3, M. Molinska-Glura3, G. Oszkinis3, R. Slomski1, M. Gabriel3;  
1Polish Academy of Sciences, Poznan, Poland, 2Adam Mickiewicz University, Poznan, 
Poland, 3Poznan University of Medical Sciences, Poznan, Poland.

Abdominal aortic aneurysm (AAA) and aortoiliac occlusive disease (AIOD) 
are common vascular disorders considered to be complex diseases with 
both genetic and environmental risk factors involved. Destructive remode-
ling of extracellular matrix and histological signs of chronic inflammation 
associates both of these pathologies. Matrix metalloproteinases play a major 
role in the remodeling of the extracellular matrix of aorta, and their contri-
bution to the pathogenesis of AAA is unquestionable. The purpose of this 
study was to examine the role of MMP2(nt-1306); MMP9(nt-1562); MMP12 
(nt-82) gene polymorphisms in the development of AAA or AIOD in Polish 
patients. The case-control designed study included three selected groups: 
308 patients with AAA and 312 patients with AIOD who underwent sur-
gery; 375 individuals from control group free of these vascular diseases. 
Genotypes were compared with demographic and clinical data of subjects 
and analyzed in relation to risk factors. We found significant differences bet-
ween patients with AAA and control group for MMP9 (nt-1562) (p=0,026) 
and MMP12 (nt-82) (p=0,037) gene polymorphisms. There were also signi-
ficant differences between patients with AIOD and control group for MMP9 
(nt-1562) (p=0,014). No differences were found in case of MMP2 (nt-1306) 
gene polymorphism. In a multivariable logistic regression analysis adjusted 
for traditional cardiovascular risk factors MMP12 was an independent risk 
factor for AAA and MMP9 for AIOD. In conclusion, we suggest that polymor-
phism in MMP12 may independently contribute to pathogenesis of AAA 
whereas MMP9 polymorphism is a risk factor of AIOD. Supported by Natio-
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nal Science Center grant NN403209635

 A. Korcz: None. S. Hryhorowicz: None. J. Mikolajczyk-Stecyna: None. K. 
Pawlaczyk: None. M. Zowczak-Drabarczyk: None. M. Molinska-Glura: None. G. 
Oszkinis: None. R. Slomski: None. M. Gabriel: None.

P01.065
Genetic variants in selenoprotein genes SEPP1, TXNRD1, TXNRD2 and 
abdominal aortic aneurysms development
E. Strauss1, R. Staniszewski2, G. Oszkinis2;  
1Institute of Human Genetics the Polish Academy of Sciences, Poznan, Poland, 
2Department of General and Vascular Surgery, Poznan University of Medical Sciences, 
Poznan, Poland.

Enhanced oxidative stress in cardiac and vascular myocytes is causative to 
cardiovascular diseases. Selenium, a trace element, as a component of sele-
noproteins helps control the intracellular redox state. In the presented study 
the associations between the four SNPs in genes encoding selenoproteines: 
selenoprotein P (SEPP1 rs7579G>A, rs3877899G>A), thioredoxin reductase 
1 (TXNRD1 rs35009941C>G) and 2 (TXNRD2 rs9605031C>T) and the ab-
dominal aortic aneurysm (AAA) occurrence were examined.
The case-control study encompassed a series of 506 AAA patients and 468 
controls. In patients the presence of symptomatic peripheral arterial disea-
se (PAD) was determined. High-throughput SNPs genotyping was perfor-
med using the TaqMan pre-designed assays. Associations between alleles/
haplotypes and the intermediate traits related to the vascular diseases were 
also examined.
SEPP1 SNPs were in complete linkage disequilibrium, then only three of 
rs7579-rs3877899 haplotypes: G-G (0.469), A-G (0.293), G-A (0.238) were 
observed. None of the studied alleles/haplotypes was associated with AAA. 
However, the higher frequency of the SEPP1 rs3877899A allele (the G-A ha-
plotype) carriers in AAA subjects with advanced PAD (53.5%) as compared 
to those without PAD (30.9%, p=0.012) and controls (41.7%, p=0.1) were 
noted. The association between the SEPP1 rs7579A allele (the A-G haploty-
pe) and obesity in AAAs was also found (p<0.005), but no significant rela-
tions between studied variants and age, gender, hypertension, diabetes and 
HDLC level were noted.
In conclusion, selenoprotein P gene haplotypes are associated with the de-
velopment of peripheral atherosclerosis and with obesity in abdominal aor-
tic aneurysms. The work was supported by the National Science Centre in 
Poland under grant No. NN403250440.

 E. Strauss: None. R. Staniszewski: None. G. Oszkinis: None.

P01.066
The IL23R Non-Synonymous Polymorphism rs11209026 is Associated 
with Radiographic Sacroiliitis in Spondyloarthritis
F. Costantino1, A. Kadi1, B. Izac1, A. Leboime2, R. Said-Nahal2, H. Garchon1,2,3, G. 
Chiocchia1, M. Breban1,2,3;  
1Institut Cochin, Paris, France, 2Hôpital Ambroise Paré, Boulogne-Billancourt, France, 
3Versailles-Saint Quentin University, Versailles-Saint Quentin, France.

Objective: Spondyloarthritis (SpA) is a group of inflammatory articular dis-
orders sharing genetic background. The non-synonymous single-nucleotide 
polymorphism rs11209026 (Arg381Gln) in the IL23R gene, has reproducib-
ly been shown as associated with ankylosing spondylitis (AS). Here, we ex-
amined the association between rs11209026 and SpA as a whole. Particular 
attention was devoted to genotype-phenotype correlation.
Methods: rs11209026 was genotyped in a French collection of 415 
cases/372 controls and 383 trios. Association analysis was carried out in 
SpA as a whole group and then separately in AS and non-radiographic SpA 
(non-AS) patients. Phenotype/genotype correlations were examined using 
a logistic regression analysis.
Results: A significant association between rs11209026 and SpA was only 
identified in the familial dataset (P = 0.03; OR = 0.57). Strong associati-
on with AS was observed in both case/control and familial datasets (P = 
4.5x10-4 and 4x10-3, respectively). In contrast, such association was not 
detected with the non-AS group. Furthermore, rs11209026 frequency was 
significantly different between the AS and non-AS patients (P = 2.5x10-3). 
Phenotype/genotype correlation study revealed that both radiographic 
sacroiliitis and an early onset were independently associated with a lower 
frequency of the rare protective rs11209026 allele A in patients (P = 9x10-3 
and 8x10-3, respectively).
Conclusion: Our study replicated the robust association between rs11209026 
and AS, in the French population. However such association was restricted 
to AS patients, as compared to non-radiographic SpA. The fact that it was 
independently conditioned by radiographic sacroiliitis and age at onset sug-

gests that rs11209026 could affect the disease severity rather than suscep-
tibility.

 F. Costantino: None. A. Kadi: None. B. Izac: None. A. Leboime: None. R. Said-
Nahal: None. H. Garchon: None. G. Chiocchia: None. M. Breban: None.

P01.067
Transcriptomic Analysis Of Derived Dendritic Cells (MD-DCs) Reveals 
Several Genes Differentially Regulated Between Spondyloarthritis 
(SpA) Patients And Healthy Controls
A. Talpin1, N. Bonilla1, F. Costantino1, A. Leboime2, F. Letourneur1, S. Jacques1, F. Dumont1, 
H. Garchon1,2,3, M. Breban1,2,3, G. Chiocchia1;  
1Institut Cochin, Paris, France, 2Hôpital Ambroise Paré, Boulogne-Billancourt, France, 
3Versailles-Saint Quentin University, Versailles-Saint Quentin, France.

Introduction: As originally shown in an HLA-B27 transgenic rat model, mo-
nocytes-derived DCs from SpA patients exhibit a weaker stimulatory effici-
ency of CD4+ T cells than control DCs.
Aim: To identify genes differentially expressed in MD-DCs from SpA pati-
ents, as compared to healthy controls.
Materials and Methods: Monocytes were purified from 9 HLA-B27+ SpA 
patients and 10 controls PBMCs using anti-CD14-coupled immunomagnetic 
beads and cells were further cultured with IL-4 and GM-CSF for 7 days. MD-
DCs were then stimulated with LPS for 6 and 24 hours. Transcriptomic study 
was performed with Affymetrix HuGene 1.0 ST microarrays on unstimula-
ted and stimulated MD-DCs. Gene expression levels in patients and controls 
were compared using a multivariate design under a linear model. Real-time 
quantitative PCR (RT-PCR) was performed for genes validation.
Results: Transcriptomic analysis revealed 104 genes differentially ex-
pressed in MD-DCs from SpA patients compared with controls (p<0.01 and 
fold-change ±1.5). Five candidate genes have been validated by RT-PCR 
(ADAMTS15, F13A1, SELL, ERAP1 and CITED2). Interestingly, expressi-
on of ADAMTS15, belonging to the metallopeptidase family, was inversely 
correlated with the expression of the transcription factor CITED2 (R=0.75, 
p=0.0003). Further, in silico pathway analysis conducted on CITED2 co-ex-
pressed genes provided identification of the Wnt signaling pathway.
Discussion: This transcriptomic study reveals striking differences in the 
gene expression patterns of SpA MD-DCs compared to controls. Up-regu-
lation of ADAMTS15 highlights the potential role of metallopeptidase in 
SpA pathogeny. Moreover, deregulation in SpA patients of the Wnt signaling 
pathway may have consequences on the balance between osteoblast and 
osteoclast functions.

 A. Talpin: None. N. Bonilla: None. F. Costantino: None. A. Leboime: None. F. 
Letourneur: None. S. Jacques: None. F. Dumont: None. H. Garchon: None. M. 
Breban: None. G. Chiocchia: None.

P01.068
Novel homozygous missense mutations in the SLC2A10 gene in a 
Turkish pediatric patient with arterial tortuosity syndrome.
S. G. TEMEL1, O. BOSTAN2, D. PROOST3, L. VAN LAER3, E. CIL2, B. LOEYS3;  
1University of Uludag, Faculty of Medicine, Department of Histology & Embryology, Near 
East University, Faculty of Medicine, Department of Histology & Embryology, Bursa, 
Mersin, Turkey, 2University of Uludag, Faculty of Medicine, Department of Pediatric 
Cardiology, Bursa, Turkey, 3Center for Medical Genetics, Antwerp University Hospital and 
University of Antwerp, Antwerp, Belgium.

Arterial tortuosity syndrome (ATS) is a rare autosomal recessive connec-
tive tissue disorder, mainly characterized by tortuosity and elongation of 
the large- and medium-sized arteries with predisposition to stenoses and 
aneurysms. ATS is caused by mutations in the SLC2A10 gene, encoding for 
the facilitative glucose transporter 10 (GLUT10) and is described typical-
ly in pediatric patients. We report a 2 years old boy with ATS who initial-
ly presented with a cardiac murmur. Echocardiography at the age of one 
month demonstrated dilatation of the aortic root (15mm) and tortousity 
in the descending aorta. The main clinical findings included elongated face, 
saggy cheeks, micrognathia, malar hypoplasia, joint hypermobility and hy-
perextensible skin. Follow-up echocardiography showed an increase of the 
diameter of the aortic root to 32mm and 35 mm at the age of 8 months 
and 2 years old, respectively. Angiography and computerized tomography 
angiography showed fusiform aneurysmatic dilatation of ascending aorta, 
marked tortuosity of both pulmonary arteries and thoracic aorta, stenosis in 
vena cava inferior and collateral structure associated with right hepatic vein. 
Sequencing of the SLC2A10 gene in the proband revealed the presence of a 
novel pathogenic homozygous missense variant (c.727C>A). Heterozygous 
SLC2A10 mutations were shown in her mother and father, demonstrating 
true homozygosity. The pathogenic variant leads to a p.Gln243Lys change 
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in the seventh transmembrane domain of GLUT10. The proband underwent 
aortic root replacement surgery. ATS resembles Loeys-Dietz and Marfan re-
lated disorders, so timely differential diagnosis is extremely important for 
early diagnosis and intervention of aneurysms to prevent serious vascular 
complications.

 S.G. Temel: None. O. Bostan: None. D. Proost: None. L. Van laer: None. E. Cil: 
None. B. Loeys: None.

P01.069
SLC2A10 knockdown in aortic smooth muscle cells underscores 
mitochondrial dysfunction as a key pathogenetic event in arterial 
tortuosity syndrome
A. Willaert, A. Boel, W. Trypsteen, A. Fieuw, B. Menten, B. Callewaert, A. De Paepe, P. 
Coucke;  
Ghent University Hospital, Ghent, Belgium.

Arterial tortuosity syndrome (ATS) is a recessively inherited connective 
tissue disorder, mainly characterized by tortuosity, stenosis and aneurysm 
formation of the main arteries. In patient tissue samples, fragmentation of 
elastic fibers and enhanced TGFβ-signaling was found. ATS is caused by 
loss-of-function mutations in the SLC2A10 gene, encoding the facilitative 
glucose transporter GLUT10. The function of this transporter and the pa-
thogenesis underlying ATS has been a matter of debate. Cellular studies 
and a recent ATS zebrafish model suggested a role for GLUT10 as a mito-
chondrial transporter of the antioxidant dehydroascorbic acid (vitamin C). 
GLUT10 loss-of-function would therefore lead to increased oxidative stress 
and mitochondrial dysfunction associated with disturbed TGFβ-signaling. In 
this study we wanted to investigate the initial alterations in gene expressi-
on following SCL2A10 knockdown in human aortic vascular smooth muscle 
cells (aVSMC). Two different siRNA’s, targeting SLC2A10, were separately 
transfected in aVSMC, both resulting in knockdown efficiencies of >80%. 
RNA was extracted at 24 hours post-transfection and loaded on Agilent 
8X60k expression arrays. Differential gene expression was determined as 
transcript-level changes of ≥1.5 (p<0.05) relative to control samples. As a 
result, 264 different genes and 7 lincRNA’s showed differential expression 
in both siRNA treatments. In-depth data mining indicates disturbed mito-
chondrial functioning, elevated mitochondria-mediated apoptosis, altered 
TGFβ-signaling and disturbed production of extracellular matrix compon-
ents. However, at the cellular level, no apoptosis or pronounced disruption 
of mitochondrial integrity was detected at this early stage after knockdown. 
Altogether, these data further evidence a key role for proper mitochondrial 
functioning in vascular development.

 A. Willaert: None. A. Boel: None. W. Trypsteen: None. A. Fieuw: None. B. 
Menten: None. B. Callewaert: None. A. De Paepe: None. P. Coucke: None.

P01.070
Influence of promoter SNPs on the ABCG1 transporter gene 
expression level
V. Miroshnikova1,2, E. Demina1, N. Mayorov2, V. Davydenko2, P. Kurjanov2, V. Vavilov2, A. 
Denisenko3, A. Schwarzman1;  
1Petersburg nuclear physics institute, Gatchina, Russian Federation, 2Saint-Retersburg 
Pavlov State Medical University, Saint-Retersburg, Russian Federation, 3Saint-Petersburg 
institute of experimental medicine, Saint-Petersburg, Russian Federation.

Atherosclerosis is characterized by cholesterol deposition in vascular wall. 
Transporter ABCG1 mediates cholesterol efflux from macrophage foam 
cells to high density lipoproteins. However the importance of ABCG1 gene 
expression in human macrophages for atherosclerosis development is still 
undiscovered. Two SNPs -134T/G (rs1378577) and -204A/C (rs1893590), 
which can affect ABCG1 gene expression level, were identified in promoter 
region of ABCG1 gene. The aim of this study was to investigate influence of 
SNPs -134T/G and -204A/C on ABCG1 gene expression level and association 
of ABCG1 gene expression in monocytes and macrophages with atheroscle-
rosis. Human peripheral blood monocytes were obtained from 26 patients 
with angiographically proved atherosclerosis and 20 healthy individuals. To 
get monocyte-derived macrophages for 11 persons of each group, monocy-
tes were cultured with macrophage colony-stimulating factor (M-CSF) for 5 
days. ABCG1 mRNA levels were measured using real time PCR. For identi-
fication of -134(T/G) and -204(A/C) genotypes allele-specific PCR and PCR 
with restriction analysis, respectively, were used. Macrophage ABCG1 mRNA 
levels were significantly reduced in group of patients when compared with 
the controls: average levels were 1.33±0.48 and 2.46±0.45 (p<0.001). There 
were no differences in monocyte ABCG1 mRNA levels between patients and 
controls. And there was no correlation between -134(T/G) and -204(A/C) 
SNPs and ABCG1 mRNA levels in monocytes and macrophages. These results 

suggest that reduction of ABCG1 expression in macrophages is associated 
with atherosclerosis, but ABCG1 genetic variants -134(T/G) and -204(A/C) 
do not affect this expression.

 V. Miroshnikova: None. E. Demina: None. N. Mayorov: None. V. Davydenko: 
None. P. Kurjanov: None. V. Vavilov: None. A. Denisenko: None. A. 
Schwarzman: None.

P01.071
Fetal presentation of Cartilage Hair Hypoplasia with extensive 
granulomatous inflammation
M. Crahes1, A. Laquerrière1,2, S. Patrier1, M. Aziz1, N. Pirot3, M. Brasseur-Daudruy3, V. 
Layet4, T. Frebourg5,6,7, P. Saugier-Veber5,6,7;  
1Pathology Laboratory, Rouen University Hospital, Rouen, France, 2Region-Inserm Team 
ERI28, University of Rouen, Rouen, France, 3Department of Radiology, Rouen University 
Hospital, Rouen, France, 4Department of Medical Genetics, Le Havre Hospital, Le Havre, 
France, 5Department of Genetics, Rouen University Hospital, Rouen, France, 6Inserm 
U1079, Rouen, France, 7Normandie University, IRIB, Rouen, France.

Cartilage-hair-hypoplasia is a rare autosomal recessive metaphyseal dyspla-
sia due to RMRP (the RNA component of the RNase MRP -ribonuclease mi-
tochondrial RNA processing- complex) gene mutations. So far, more than 90 
mutations have been reported in the promoter and the transcribed regions. 
Clinical characteristics include short-limbed short stature, sparse hair and 
defective cell-mediated immunity. We report herein the antenatal presenta-
tion of a female fetus, in whom CHH was suspected from 23 weeks’ gestati-
on, leading to a medical termination of the pregnancy at 34 weeks’gestation, 
and thereafter confirmed by morphological and molecular studies. Post-
mortem examination confirmed short stature and limbs, and revealed thy-
mic hypoplasia associated with severe CD4 T-cell immunodeficiency along 
with extensive non caseating epithelioid granulomas in almost all organs, 
which to our knowledge has been described only in five cases. Molecular 
studies evidenced on one allele the most frequently reported founder muta-
tion NR_003051: g.70A>G, which is present in 92% of Finnish patients with 
Cartilage Hair Hypoplasia. On the second allele, a novel mutation consisting 
of a 10 nucleotide insertion at position -18 of the promoter region of the 
RMRP gene (M29916.1:g.726_727insCTCACTACTC) was detected. The foun-
der mutation was inherited from the father, and the novel mutation from the 
mother. To our knowledge, this case report represents the first detailed fetal 
analysis described in the literature.

 M. Crahes: None. A. Laquerrière: None. S. Patrier: None. M. Aziz: None. N. 
Pirot: None. M. Brasseur-Daudruy: None. V. Layet: None. T. Frebourg: None. P. 
Saugier-Veber: None.

P01.073
Expanding the phenotypic and mutational spectrum of EDS 
dermatosparaxis type: a report of five new patients
T. Van Damme1, F. Malfait1, S. Symoens1, Y. Alanay2, C. Giunta3, U. Lindert3, M. Rohrbach3, 
S. Pelin Ozlem4, A. Colige5, A. De Paepe1;  
1Center for Medical Genetics, Ghent University, Ghent, Belgium, 2Pediatrics Genetics, 
Department of Pediatrics, Acibadem University School of Medicine, Istanbul, Turkey, 
3Division of Metabolism, University Children’s Hospital, Zurich, Switzerland, 4Ihsan 
Dogramaci Children’s Hospital, Clinical Genetics Unit, Hacettepe University, Ankara, 
Turkey, 5Laboratory of Connective Tissues Biology, University of Liège, Liège, Belgium.

Ehlers-Danlos Syndrome (EDS) dermatosparaxis type is a recessively inhe-
rited connective tissue disorder, caused by deficient activity of ADAMTS2, 
which cleaves the amino (N)-propeptide of type I procollagen. Only ten hu-
man EDS dermatosparaxis patients have been reported, in six of whom a 
homozygous p.(Q225*) was identified. Due to the decreased N-proteinase 
activity, uncleaved pN-collagen molecules are incorporated in the collagen 
fibrils, resulting in fibrils with a pathognomonic ‘hieroglyphic’ appearance. 
All reported patients present a recognizable phenotype with a characteristic 
dysmorphic facies, extreme skin fragility and -laxity, excessive bruising and 
sometimes internal complications.
We report clinical, molecular, biochemichal and ultrastructural findings in 
five new EDS dermatosparaxis patients from four independent families. 
Three patients display a strikingly milder phenotype than that of previously 
reported patients, mainly with regard to skin fragility and -laxity and dys-
morphic features. Molecular ADAMTS2 analysis revealed three novel ho-
mozygous loss-of-function mutations (c.2927_2928delC (p.(P976Rfs*42)), 
c.669-670dupG (p.Pro224Alafs*41), c.2751-2A>T) and a compound 
heterozygous mutation (c.2T>C (p.(Met1Thr)) and c.888-891delTGAA 
(p.(M295Nfs25*))).
SDS-PAGE showed accumulation of bands representing pN alpha chains and 
decrease of bands representing mature alpha chains of type I procollagen in 
all patients. Ultrastructural dermal analysis revealed milder collagen fibril 
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abnormalities than those of previously reported patients. Collagen fibrils 
showed irregular contours and a somewhat branched appearance, but their 
general cylindrical appearance was preserved. These observations suggest 
incomplete N-propeptide cleavage, either due to residual enzyme activity or 
compensating enzymes.
Together our findings show that milder forms of EDS dermatosparaxis type 
exist, which may remain undiagnosed (in a non-specialised clinical setting).

 T. Van Damme: None. F. Malfait: None. S. Symoens: None. Y. Alanay: None. C. 
Giunta: None. U. Lindert: None. M. Rohrbach: None. S. Pelin Ozlem: None. A. 
Colige: None. A. De Paepe: None.

P01.074
Marked intrafamilial variation in Ehlers-Danlos Syndrome type IV is 
explained by biallelic COL3A1 mutations.
A. Jørgensen1, T. Fagerheim1, S. Rand-Hendriksen2, M. Pepin3, P. Lunde4, D. F. Leistritz3, U. 
Schwarze3, P. H. Byers3,5;  
1Medical Genetics Department, Division of Child and Adolescent Health, University 
Hospital of North-Norway, Tromsø, Norway, 2TRS, National Resource Centre for Rare 
Disorders, Sunnaas Rehabilitation Hospital, Nesoddtangen, Norway, 3Department 
of Pathology, University of Washington, Seattle, WA, United States, 4Division of 
Cardiothoracic and Respiratory Medicine, University Hospital of North-Norway, Tromsø, 
Norway, 5Department of Medicine, University of Washington, Seattle, WA, United States.

Ehlers-Danlos syndrome (EDS) type IV, the vascular type, is an autosomal 
dominant disorder caused by mutations in COL3A1,which encodes the 
chains of type III procollagen. We identified a family in which there was mar-
ked clinical variation with the earliest death due to extensive aortic dissec-
tion at age 15 years and other family members in their 80s with no compli-
cations. The proband was born with right sided clubfoot but was otherwise 
healthy until he died unexpectedly at 15 years. He and his sister each had 
two COL3A1 mutations (c.1786C>T, p.Arg596Ter, in exon 26 and c.3851G>A, 
p.Gly1284Glu, in exon 50). The mutations segregated to different alleles. In 
mRNA in cells from the sister the missense mutation in exon 50 was appa-
rently „homozygous“, consistent with nonsense mediated instability of the 
mRNA that carried the premature termination codon. Cells from the com-
pound heterozygote produced a reduced amount of type III procollagen that 
was largely retained in the cells, the chains of which all had abnormal elec-
trophoretic mobility. Cells from an individual heterozygous for the missense 
mutation produced some normal and some abnormal type III procollagen. 
Cells from an individual heterozygous for the nonsense mutation produced 
a reduced amount of apparently normal type III procollagen. This is only the 
second instance of compound heterozygosity for deleterious COL3A1 muta-
tions and in both instances the individuals with bi-allelic mutations have a 
significantly worse outcome than the heterozygotes. This is a rare explanati-
on for marked clinical variation in individuals with mutations in COL3A1.

 A. Jørgensen: None. T. Fagerheim: None. S. Rand-Hendriksen: None. M. 
Pepin: None. P. Lunde: None. D.F. Leistritz: None. U. Schwarze: None. P.H. 
Byers: None.

P01.075
Dermal electron microscopy findings in the Ehlers-Danlos Syndromes 
(EDS). 
N. Stembridge1, A. M. Vandersteen1, N. Ghali1, R. Pollitt2, M. Nesbitt3, P. Sawle1, D. 
Ferguson4, F. M. Pope1;  
1UK National EDS Clinic, Harrow, United Kingdom, 2Sheffield Children’s NHS Foundation 
Trust, Sheffield., United Kingdom, 3Sheffield Children’s NHS Foundation Trust, Sheffield, 
United Kingdom, 4Nuffield Department of Clinical Laboratory Science, University of 
Oxford, John Radcliffe Hospital, Oxford, United Kingdom.

There is limited published data describing dermal collagen ultrastructure 
(Electron Microscopy, EM) across EDS subtypes. We present data from 188 
patients, correlated with clinical, molecular and biochemical findings. 
We identified normal collagen fibril size in the majority of patients classified 
as hypermobile EDS (64.6% [n=82]), as well as other patients with arterial 
aneurysm and dissection and non-specific features of hereditary disorders 
of connective tissue. 
Fibril size irregularity is seen in the majority of patients with confirmed va-
scular EDS (vEDS) (90% [n= 10]), but also in patients with confirmed colla-
gen (I) and (V) abnormalities, and rarely in other patients with EDS III/BHS. 
We could not confirm the findings of Ong et al (2012) of abnormal fibroblast 
shape, lysosomal inclusions, dermo-epidermal junction abnormalities in 10 
confirmed vEDS patients.
Occasional small collagen flowers were common in EDS III/BHS (30.7% 
[n=39]), but also seen across all EDS subtypes. Dilated endoplasmic reticu-
lum, collagen fibril kinking and loose or dense packing were seen across 
all EDS subtypes and were non-specific findings. Numerous (>5%) collagen 

cauliflower fibrils were specific to the EDS classical subtype, however we 
did not identify Collagen (V) or (I) mutations in all of these patients (25% 
[n=3]).
No EM finding was completely sensitive or specific to a particular EDS sub-
type. Detailed clinical, genetic, biochemical and structural assessment re-
mains the gold standard for assessment of these patients. There is limited 
data describing dermal collagen fibril characteristics and fibroblast archi-
tecture and dimensions in the normal population.
Ong et al. Virchows Arch (2012) 460:637-649

 N. Stembridge: None. A.M. Vandersteen: None. N. Ghali: None. R. Pollitt: 
None. M. Nesbitt: None. P. Sawle: None. D. Ferguson: None. F.M. Pope: None.

P01.076
A second family carrying a mutation of the PLOD3 identified by whole 
exome sequencing: a new subtype of EDS?
E. Steichen-Gersdorf1, S. Kircher2, M. Hagl2, J. Behunova2, O. Brandau2, F. Laccone2;  
1Univ. Klinik f. Kinder- und Jugendheilkunde, Innsbruck, Austria, 2Institute of Medical 
Genetics, Vienna, Austria.

A male patient aged 10 years was referred with severe S-formed scoliosis, 
ptosis of the right eyelid, asymmetrical face, midface hypoplasia and shallow 
orbitae with pseudoexophtalmus. Additionally, bilateral adducted thumbs, 
non progressive flexion contractures of proximal finger joints, atrophy of 
thenar muscles and overall poor muscle development were noted. Bilateral 
sensorineural deafness was diagnosed at the age of two years. He has a thin 
and soft skin, without scarring, and reduced skin creases on both palms. 
Motor development was slightly retarded and cognitive function mildly im-
paired. The patient’s sister was similarly affected, but without significant 
scoliosis. Parents were healthy, non-consanguineous, but originating from 
an isolated rural region. A so far uncharacterized “complicated form” of Eh-
lers-Danlos-syndrome was suspected. We performed whole exome sequen-
cing, analyzed the data under the hypothesis of parental consanguinity and 
identified the Lysyl hydroxylase3 gene (PLOD3) involved in the posttransla-
tional modification of collagen biosynthesis as a strong candidate gene. Both 
patients were homozygous for the c.1935+1G>A mutation and both parents 
were carriers. Study of the literature unveiled one single family carrying a 
mutation in this gene with a strikingly similar phenotype (Salo et al., 2008 
Am J Hum Genet 83:495, OMIM: #612394), which suggests a syndromic pat-
tern caused by PLOD3-mutations. Therefore the PLOD3 caused disease may 
be considered a new form of the vascular-contractural-deafness type of EDS, 
expanding the group of diseases caused by a dysfunction of the collagen as-
sembly.

 E. Steichen-Gersdorf: None. S. Kircher: None. M. Hagl: None. J. Behunova: 
None. O. Brandau: None. F. Laccone: None.

P01.077
Development of sporadic dilatative pathology of ascending thoracic 
aorta (DPATA): impact of Fibrillin-1(FBN1) polymorphysms 
(rs1036477, rs10519177, rs755251, and rs2118181)
G. Jariene, R. Sepetiene, G. Zukovas, E. Juskaite, Z. Stanioniene, R. Benetis, V. Lesauskaite;  
Institute of Cardiology, Kaunas, Lithuania.

Dilatation of ascending thoracic aorta in patients with Marfan syndrome is 
caused by FBN1 mutations. The role of FBN1 polymorphisms within spora-
dic cases of DPATA is less explored.
The aim of our study - to investigate the association of FBN1 gene SNPs 
(rs1036477, rs10519177, rs755251 and rs2118181) within development 
of different phenotypes (post-stenotic aortic dilatation (PSAD); aneurysm 
of thoracic aorta (ATA); and dissection of thoracic aorta (DTA) of sporadic 
DPATA.
Methods. Study included 238 patients who were undergoing aortic recon-
struction due to DPTA at the Department of Cardiovascular Surgery, Lithua-
nian University of Health Sciences. No patients had phenotypic characteri-
stic of Marfan syndrome. Reference group (n=445) was formed from a ran-
dom sample of Kaunas population. Both groups age and sex matched. DNA 
was extracted from blood, concentration was measured by spectrophoto-
metry. FBN1 SNPs (rs1036477 and rs2118181, rs10519177, rs755251) were 
analysed by real-time PCR. Results were calculated statistically by approved 
Fisher’s exact test, logistic regression.
Results: The patients with DTA had a significantly higher frequency of FBN1 
G/G genotype than the reference group subjects.
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Table 1
FBN1 
GG genotype frequency

DTA 
n=52

PSAD 
n=66

ATA 
n=120

Reference group 
n=445

rs2118181 8.51% * 3.17% 2.63% 1.35%
rs1036477 8.51% * 3.17% 2.63% 1.35%
rs10519177 17.02% * 7.81% 12.39% 6.97%
rs755251 17.02% * 7.81% 12.39% 6.97%

*p<0.05
It was associated with increased odds of DTA (rs2118181, rs1036477 
OR=6.8; 95 % CI 1.849-25.058, p=0.004; rs10519177, rs755251 OR=2.7; 
95% CI 1.178-6.369, p=0.019).
Summary. Our data draw attention to the pathogenetic link between spora-
dic DTA and aortic pathology in Marfan syndrome.

 G. Jariene: None. R. Sepetiene: None. G. Zukovas: None. E. Juskaite: 
None. Z. Stanioniene: None. R. Benetis: None. V. Lesauskaite: None.

P01.078
Assessment of the enrichment for rare coding variants in 16 cases of 
familial fibromuscular dysplasia
R. Kiando1,2, P. Plouin2,3, X. Jeunemaitre1,2,3, N. Bouatia-Naji1,2;  
1INSERM UMR970 Paris Cardiovascular Research Center (PARCC), Paris, France, 2Paris 
Descartes University, Paris Cité Sorbonne, Paris, France, 3AP-HP Centre for Rare Vascular 
Diseases, Hopital Européen Georges Pompidou, Paris, France.

Fibromuscular dysplasia (FMD) is an arterial disease characterized by non-
atherosclerotic stenoses reported in renal (70%) and extra-cranial carotid 
(30%) arteries. FMD predisposes to hypertension, renal ischemia and stro-
ke. The causes of FMD are unknown and it occurs predominantly in females 
(age<50 years) with a prevalence of ~4/1000. Despite evidence for its inhe-
ritance the genetics of FMD is under-investigated. The aim of this study is to 
assess the role of rare coding and putatively functional variants in the onset 
of familial FMD.
Patients are five affected sib-pairs and two sib-trios (N=16; mean age=51yrs, 
min=32; max=61) with confirmed multifocal “string-of-beads” FMD dia-
gnosed by angiography/scanner. Mean age diagnosis =44yrs (min=23; 
max=57). Exome sequencing and variant calling was performed by Integra-
Gen® using Agilent’s capture Kit (V4) and Hiseq2000 (Illumina®).
We identified 4,311 confident (high calling-score and depth >8X) missense 
rare (MAF<0.02 in EVS and/or 1000G) variants predicted to be damaging 
(PolyPhen2) in 3,414 genes. We performed a genomic burden test for highly 
mutated genes (>= 4 variants, N=45) and used the EVS data from ~4,300 
unselected Europeans as controls. Fischer exact test revealed two genes si-
gnificantly enriched for putatively causative variants at the genomic level 
(P=4.9x10-8 and P=7.1x10-7). We have demonstrated previously important 
fibrosis and loss of extracellular matrix (ECM) at the media of FMD arteries. 
Using less stringent significance threshold (P<0.01), we identified several 
genes involved in ECM structure, cell shape and junction, which are intere-
sting candidates for FMD. Validation of the identified variants both in stati-
stical and candidate genes is underway.

 R. Kiando: None. P. Plouin: None. X. Jeunemaitre: None. N. Bouatia-Naji: 
None.

P01.079
Clinical symptoms in fibromyalgia are associated to catechol-O-
methyltransferase (COMT) gene Val158Met polymorphism
S. Sezer1, O. Ates1, N. Karakus1, A. Inanir2, N. Bozkurt1, S. Inanir3, S. Yigit1;  
1Gaziosmanpasa University Faculty of Medicine Department of Medical Biology, Tokat, 
Turkey, 2Gaziosmanpasa University Faculty of Medicine Department of Physical Therapy 
and Rehabilitation, Tokat, Turkey, 3Gaziosmanpasa University Faculty of Medicine 
Department of Psychiatry, Tokat, Turkey.

Fibromyalgia syndrome (FMS) is a common chronic widespread pain syn-
drome mainly affecting women. Genetic risk factors are known to contribute 
to the etiology of the syndrome. The aim of this study was to explore the 
frequency and clinical significance of catechol-O-methyltransferase (COMT) 
gene Val158Met polymorphism in a large cohort of Turkish patients with 
FMS. The study included 379 patients with FMS and 290 healthy controls. 
Genomic DNA was isolated and genotyped using polymerase chain reaction 
(PCR) and restriction fragment length polymorphism (RFLP) analyses for the 
COMT gene Val158Met polymorphism. The genotype frequencies of COMT 
gene Val158Met polymorphism showed a small difference between FMS 
patients and healthy controls (p = 0.047), however the Met/Met genotype 
was significantly higher in FMS patients than healthy controls (p=0.016, OR: 
1.64, 95% CI: 1.09-2.45). No difference was observed for allele frequencies 
between two groups (p=0.143). Stratification analysis according to clinical 
features for this disease reveals that weight, FIQ score, algometry (pressu-

re pain threshold) and Raynaud‘s syndrome, were detected to have stati-
stically significant associations with Val158Met polymorphism (p=0.037, 
p=0.042, p=0.039 and p=0.033, respectively). Pain sensitivity, measured by 
algometry, was statistically higher in patients with Met/Met genotype than 
the patients with Val/Val and Val/Met genotypes (p=0.017). The results of 
this study suggest that COMT gene Val158Met polymorphism is positively 
associated with predisposition to develop FMS and play a relevant role in 
the clinical symptoms of the disease.

 S. Sezer: None. O. Ates: None. N. Karakus: None. A. Inanir: None. N. Bozkurt: 
None. S. Inanir: None. S. Yigit: None.

P01.080
Paternally inherited mutations in GNAS exons 1-13 lead to severe 
intrauterine growth retardation (IUGR)
N. Richard1, P. Rault-Guillaume1, A. Molin1, N. Coudray1, G. Abeguilé1, M. Decamp1,2, C. 
Colson1, I. Blanchard3, N. Gruchy1,2, H. Mittre1,2, M. Gerard1, H. Jüppner4, M. Kottler1,2;  
1Centre Hospitalier Universitaire, Caen, France, 2UFR médecine, Université de Caen 
Basse Normandie, Caen, France, 3Université de Caen Basse Normandie, Caen, France, 
4Massachusetts General Hospital and Harvard Medical School, Boston, MA, United States.

Maternally inherited, heterozygous mutations in GNAS, the imprinted gene 
complex encoding the alpha-subunit of the stimulatory G protein (Gs), cause 
pseudohypoparathyroidism type Ia (PHP-Ia), a disorder characterized by 
resistance toward parathyroid hormone (PTH) and developmental defects 
referred to as Albright’s Hereditary Osteodystrophy (AHO). When inherited 
paternally, the same heterozygous GNAS mutations lead to pseudo-pseudo-
hypoparathyroidism (PPHP), i.e. AHO features in the absence of hormonal 
resistance. Subcutaneous ossifications (referred to as progressive osseous 
heteroplasia (POH)) occur predominantly with paternally inherited mutati-
ons. Recent studies suggested that paternal mutations are associated with 
intrauterine growth retardation (IUGR).
Objectives: To confirm and extend earlier findings, we obtained birth weight 
(W) length (L) and head circumference (HC) for patients, who had been dia-
gnosed with either PHP-Ia (n=26) or PPHP/POH (n=22), and are carrier of 
GNAS mutations on the maternal or paternal allele, respectively. W, L and HC 
parameters at birth were compared to the French reference charts for girls 
and boys; results were expressed as Z-scores for gestational age.
Results: The Z-scores for all three parameters at birth (Table) suggest that 
mutations on the maternal allele affect intrauterine development to a lesser 
extent than mutations on the paternal allele.
Conclusion: Our cohort shows that GNAS mutations on the paternal allele 
can be responsible for severe IUGR in humans, indicating that paternal GNAS 
transcripts play a major role in the normal feto-placental development.

Table: Birth parameters (Z-scores)
Weight (W) Lenght (L) Head Circumference (HC)

Mean ± SEM (n) Mean ± SEM (n) Mean ± SEM (n)
PHP-Ia (maternal -0.65 ± 0.25 (26) -1.14 ± 0.22 (23) -0.04 ± 0.29 (19)
PPHP/POH (paternal -2.80 ± 0.24 (22) -2.34 ± 0.20 (20) -1.39 ± 0.23 (19)
p <0.0001 0.0003 0.0009

 N. Richard: None. P. Rault-Guillaume: None. A. Molin: None. N. Coudray: 
None. G. Abeguilé: None. M. Decamp: None. C. Colson: None. I. Blanchard: 
None. N. Gruchy: None. H. Mittre: None. M. Gerard: None. H. Jüppner: 
None. M. Kottler: None.

P01.081
Genome-wide association analysis identifies a susceptibility locus for 
pulmonary arterial hypertension
M. Eyries1,2,3, M. Germain4,3, D. Montani5,6, O. Poirier2,3, B. Girerd5,6, P. Dorfmuller6,7, 
F. Coulet1, S. Nadaud2,3, S. Maugenre2,3, C. Guignabert7, W. Carpentier8, A. Vonk-
Noordegraaf9, M. Levy10, A. Chaouat11, J. Lambert12, M. Bertrand13, A. Dupuy14, L. 
Leteneur15, M. Lathrop16, P. Amouyel17,12, T. De Ravel18, M. Delcroix19, E. Austin20, I. 
Robbins21, A. Hemnes21, J. Loyd21, E. Berman-Rosenzweig22, R. Barst22, W. Chung22, G. 
Simmoneau23,6, D. Tregouet4,3, M. Humbert5,6, F. Soubrier1,2,3;  
1Département de Génétique, Hôpital Pitié-Salpétrière, AP-HP, Paris, France, 2UMR_S956, 
INSERM, Univ Paris 06, Paris, France, 3ICAN, Institute for Cardiometabolism and 
Nutrition, Paris, France, 4UMR_S 937, INSERM, Univ Paris 06, Paris, France, 5Centre 
de Référence de l‘Hypertension Pulmonaire Sévère, Hôpital de Bicêtre, DHU thorax 
innovation, AP-HP, Le Kremlin-Bicêtre, France, 6Univ Paris-Sud, Le Kremlin-Bicêtre, 
France, 7UMR_S999, INSERM, LabEx LERMIT, Centre Chirurgical Marie Lannelongue, 
Le Plessis Robinson, France, 8Post-Genomic Platform P3S, Univ Paris 06, Paris, France, 
9Department of Pulmonary Diseases, VU University Medical Center, Amsterdam, France, 
10Cardiac Surgery Department, Hôpital Necker-Enfants Malades, Univ Paris 05, AP-HP, 
Paris, France, 11Respiratory Disease Department, CHU Brabois, Vandoeuvre-lès-Nancy, 
France, 12UMR_S744, INSERM, Institut Pasteur de Lille, Université de Lille-Nord de 
France, Lille, France, 13UMR_S708, INSERM, Univ Paris 06, Paris, France, 14UMR_S888, 
INSERM, Univ Montpellier, Montpellier, France, 15U897, INSERM, Univ Bordeaux, 
ISPED, Bordeaux, France, 16Institut de Génomique, Centre National de Génotypage, 
Commissariat à l‘Energie Atomique, Evry, France, 17CHRU de Lille, Lille, France, 18Centre 
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for Human Genetics, University Hospitals of Leuven, Leuven, Belgium, 19Catholic 
University of Leuven (KUL), Department of Pneumology, Gasthuisberg University 
Hospital, Leuven, Belgium, 20Department of Pediatrics, Divisions of Pulmonary Allergy 
and Immunology Medicine, Vanderbilt University Medical Center, Nashville, TN, United 
States, 21Department of Medicine, Division of Allergy, Pulmonary and Critical Care 
Medicine, Vanderbilt University Medical Center, Nashville, TN, United

Pulmonary arterial hypertension (PAH) is a rare and devastating disease, re-
sulting from progressive obliteration of small caliber pulmonary arteries by 
proliferating vascular cells, and leading to cardiac failure, with an untreated 
mean survival of less than three years. PAH can complicate other patholo-
gical conditions, or can occur in the context of genetic mutations causing 
heritable PAH, or can be considered as idiopathic (iPAH), which represents 
approximately 40% of all PAH. Low penetrance dominant BMPR2 mutations 
are found in ~80% of familial PAH (fPAH), and in ~15% of iPAH which are 
thereafter considered as heritable PAH. We conducted a Genome-Wide As-
sociation Study (GWAS) based on two independent case-control studies for 
iPAH and fPAH (without BMPR2 mutations) totaling 625 patients and 1,525 
healthy individuals, to identify novel genetic factors associated with iPAH 
and fPAH (i/fPAH). A genome wide significant association was detected at 
18q22.3, the risk allele being associated with an odds ratio for i/fPAH of 
1.97 [1.59 - 2.45] (P = 7.47 x 10-10). We have shown by immunochemistry 
and RT-PCR analysis that the closely mapping gene is expressed in the lung, 
particularly in pulmonary vascular endothelial cells. Furthermore, its ex-
pression is increased in explanted lungs from PAH patients and in endotheli-
al cells cultured from explanted PAH lungs. Altogether, these results strongly 
suggest a role for this gene as a novel contributor to the physiopathology of 
i/fPAH.

 M. Eyries: None. M. Germain: None. D. Montani: None. O. Poirier: None. B. 
Girerd: None. P. Dorfmuller: None. F. Coulet: None. S. Nadaud: None. S. 
Maugenre: None. C. Guignabert: None. W. Carpentier: None. A. Vonk-
Noordegraaf: None. M. Levy: None. A. Chaouat: None. J. Lambert: None. M. 
Bertrand: None. A. Dupuy: None. L. Leteneur: None. M. Lathrop: None. P. 
Amouyel: None. T. De Ravel: None. M. Delcroix: None. E. Austin: None. I. 
Robbins: None. A. Hemnes: None. J. Loyd: None. E. Berman-Rosenzweig: 
None. R. Barst: None. W. Chung: None. G. Simmoneau: None. D. Tregouet: 
None. M. Humbert: None. F. Soubrier: None.

P01.082
Clinical expression of Hereditary Haemorrhagic Telangiectasia and 
digestive lesion characteristics in patients with SMAD4 mutation.
M. Bonjean1, S. Giraud2, E. Decullier3, J. Saurin4, P. Edery1, S. Dupuis-Girod1;  
1Hospices Civils de Lyon, Service de Génétique et centre de référence sur la maladie 
de Rendu-Osler, Bron F-69677, France, 2Hospices Civils de Lyon, Laboratoire de 
biologie moléculaire, Hôpital E. Herriot, Lyon, F-69437, France, 3Hospices Civils de 
Lyon, pôle IMER,, Lyon, F-69003, France, 4Hospices Civils de Lyon, Service d’Hépato-
gastroentérologie, Hôpital E. Herriot,, Lyon, F-69437, France.

Backgrounds: Hereditary hemorrhagic telangiectasia (HHT) is an autoso-
mal dominant vascular disorder characterized by epistaxis, telangiectasia 
and arteriovenous malformations. Most of HHT cases result from mutations 
in ENG (coding for endoglin) and ACVRL1 (coding for activin receptorlike 
kinase 1). In addition, mutations in MADH4 (encoding SMAD4) which cause 
a juvenile polyposis /HHT overlap syndrome, have been described. Our aim 
was to define clinical expression of HHT and digestive lesions in HHT pati-
ents with SMAD 4 mutation followed in the French reference center.
Methods: Restrospective analysis of HHT patients with SMAD4 mutations. 
Curaçao criterias were used for HHT diagnosis and Jass criterias for juvenile 
polyposis.
Results: 14 among 589 patients with identified mutation had SMAD4 muta-
tion (2.3%). Epistaxis and telangiectasia were present in 13 (93%) and 11 
(79%) patients respectively. Nine patients among 13 screened patients had 
pulmonary arterioveinous malformations (PAVMs) (69%). Among them 4 
had diffuse or multiple PAVMs associated with hypoxemia. Three patients 
among 11 screened patients (27%) had severe hepatic AVM with high car-
diac output. Among eleven SMAD4 patients who had digestive endoscopies: 
10 (91%) had digestive lesions.
Conclusion: In this study the digestive presentation in patients with SMAD4 
mutations is not limited to juvenile polyposis. The HHT phenotype appeared 
to be more severe for hepatic and pulmonary arteriovenous malformati-
ons. This study confirms that any patient with SMAD4 mutation should be 
screened for juvenile polyposis or digestive tract cancers as well as for HHT 
complications.

 M. Bonjean: None. S. Giraud: None. E. Decullier: None. J. Saurin: None. P. 
Edery: None. S. Dupuis-Girod: None.

P01.083
A Molecular Genetic Study of Congenital Lymphedema
S. Melikhan Revzin1, E. Dagan2, R. Gershoni-Baruch1,3;  
12The Bruce and Ruth Rappaport School of Medicine, Technion, Haifa, Israel, 2Dept of 
Nursing, Faculty of Welfare and Health Sciences, University of Haifa, Israel, Haifa, Israel, 
3Institute of Human Genetics, Rambam Health Care Campus, Haifa, Israel, Haifa, Israel.

Scientific Background: Primary lymphedema results from a dysfunction of 
the lymphatic system. Familial lymphedema usually segregates as an auto-
somal dominant trait, with only one case described in line with autosomal 
recessive transmission. Genetic studies of families with hereditary lym-
phedema have yielded mutations in three lymphangiogentic genes: FLT4 
(VEGFR3), FOXC2, SOX18. Our research seeks to map and ultimately hunt 
the mutation that causes hereditary lymphedema in an extended consan-
guineous Muslim family consisting of four affected individuals: one female, 
presenting with isolated edema of the lower extremities, and three males 
presenting with lymphedema of the lower extremities, lymphocele and mild 
mental retardation.
Material and Methods: After locating a candidate locus using whole ge-
nome linkage analysis (Illumina CytoSNP6000 array), Sanger sequencing of 
the candidate genes was preformed.
Results: A candidate locus of 2.3 Mb located on chromosome 5q35.3 was 
identified, showing homozygosity in the affected individuals. This locus has 
been previously linked to congenital lymphedema. Using SUPERLINK online, 
linkage analysis generated a two-point LOD score of 3.18. Several mutations 
in the candidate gene, FLT4, previously described in Muslim-Israeli families, 
were discarded as culprit using sequence analysis. While sequencing FLT4, 
a missense mutation has been discovered in exon 28 (Ser1235Cys). Unlike 
other mutations previously described, this mutation is located outside the 
tyrosine-kinase domains, and has perfect segregation within the family. A 
population screen for the mutation was performed, with no carriers found 
in 100 Muslim Israeli-Arabs. Furthermore, a whole-exome analysis of an af-
fected individual revealed no other mutations in lymphedema-related ge-
nes.

 S. Melikhan Revzin: None. E. Dagan: None. R. Gershoni-Baruch: None.

P01.084
Pulmonary venooclusive disease and interstitial fibrosis in a female 
with Myhre syndrome due to the common SMAD4 mutation: evidence 
for pathogenic mechanism.
P. Kannu1, N. Karp1, E. Cutz1, V. Cormier-Daire2, A. Hinek1;  
1Hospital for Sick Children, Toronto, ON, Canada, 2Hôpital Necker Enfants Malade, Paris, 
France.

Myhre syndrome (MS) is a rare connective tissue disease characterized by 
short stature, a peculiar body build, hearing loss, joint stiffness, brachydac-
tyly, variable intellectual disability and characteristic skeletal and facial 
features. A common missense mutation in the MAD homology 2 domain of 
SMAD4, a gene involved in TGF-β/BMP2 signaling, was recently shown to be 
causative of the condition. The majority of previously reported individuals 
are males with only eight females described to date. We report on a female 
patient with Myhre syndrome identified with the common SMAD4 hetero-
zygous mutation who developed severe pulmonary venoocclusive disease 
and pulmonary interstitial fibrosis. This respiratory complication has been 
previously reported only in a single male patient with Myhre syndrome.
We performed in vitro studies on skin fibroblasts from the proband and 
identified a chain of molecular events triggered by the SMAD4 mutation. The 
principal defect results in furin deficiency leading to a deficit of a functio-
nal form of CD109, which in turn causes a decreased rate of TGF-β receptor 
degradation. The latter results in an exaggerated response to normal levels 
of TGF-β1 and higher than normal production of fibrous components of ex-
tracellular matrix (elastin, collagen type 1 and fibronectin). We propose that 
this chain of events contributes to the development of the severe pulmonary, 
vascular and interstitial disease in Myhre Syndrome.

 P. Kannu: None. N. Karp: None. E. Cutz: None. V. Cormier-Daire: None. A. 
Hinek: None.

P01.085
Spherophakia and megalocornea in a German patient with LTBP2 
mutations
T. M. Neuhann1, A. Stegerer1, M. Smitka2, E. Holinski-Feder1, N. Di Donato3;  
1Medizinisch Genetisches Zentrum, Munich, Germany, 2Klinik und Poliklinik für Kinder- 
und Jugendmedizin, Universitätsklinikum Carl Gustav Carus, Technische Universität 
Dresden, Dresden, Germany, 3Institut für Klinische Genetik, Technische Universität 
Dresden, Dresden, Germany.
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Mutations in LTBP2 have been originally identified as a cause of primary 
congenital glaucoma; furthermore mutations were reported in megalocor-
nea, ectopia lentis and secondary glaucoma , in one patient with isolated 
spherophakia, and most recently associated with features of Weill-Marche-
sani syndrome . So far only homozygous mutations in patients from con-
sanguineous and Gipsy families were reported. We report on a German boy 
with spherophakia and megalocornea (corneal diameter LE 14.5 mm; RE 
14.5 mm) without other signs of connective tissue disease. Mutation ana-
lysis of LTBP2 revealed two mutatios c.688delC; p.(Gln230Argfs*50) and 
c.1610delC; p.(Pro537Leufs*20). Segregation analysis revealed the pres-
ence of one mutation in each parent. Thus, mutations in LTBP2 should be 
considered not only in patients with primary congenital glaucoma, but more 
importantly in patients with variable ocular phenotypes including megalo-
cornea, ectopia lentis, and (micro-) spherophakia, also, if extraocular fea-
tures are present and regardless of the ethnic background.

 T.M. Neuhann: None. A. Stegerer: None. M. Smitka: None. E. Holinski-Feder: 
None. N. Di Donato: None.

P01.086
First description of a homozygous whole gene deletion of COL6A1 
gene in a patient with Ullrich Congenital Muscular Dystrophy
D. Wahl1,2, U. Heinrich1, C. Uebler3, I. Rost1;  
1Centre for Human Genetics and Laboratory Medicine, Martinsried, Germany, 2Medical 
Practice for Genetic Counselling and Psychotherapy, Augsburg, Germany, 3Josefinum 
Children‘s Hospital, Augsburg, Germany.

Ullrich Congenital Muscular Dystrophy (UCMD; OMIM 254090) is a rare 
neuromuscular disease which is difficult to diagnose by the clinical phe-
notype being mainly characterized by congenital muscle weakness as well 
as wasting and proximal joint contractures associated with severe distal 
joint laxity. We present a girl with congenital general muscular hypotonia - 
suspected to be syndromic - failure to thrive due to sucking weakness, joint 
laxity, and discrete dysmorphic features, who was seen by the genetic coun-
sellor for the first time at the age of 4 months. She suffered from broncho-
pneumonia at the age of 3 ½ months and showed a twofold elevated CK-MB 
in the course of the laboratory evaluation. Since it was not possible to iden-
tify the cause of her symptoms during the counselling interview, array-CGH 
was performed revealing three chromosomal imbalances - a heterozygous 
duplication 5q35.3, a heterozygous duplication 16q12.2 and a homozygous 
deletion 21q22.3. The deletion spans 56,94 kb of genomic DNA and contains 
the COL6A1 gene, one of the three causative genes in UCMD. Array-CGH of 
the parents revealed both as carriers of the deletion 21q22.3 though con-
sanguinity was denied by the parents. This case demonstrates the possibili-
ty to detect a recessive monogenic disease by array-CGH. To the best of our 
knowledge this is the first case of UCMD due to a homozygous deletion of 
COL6A1. The causality of this deletion is very probable, because nonsense 
mutations leading to a lack of the COL6A1 gene product have been already 
described as a reason for UCMD.

 D. Wahl: None. U. Heinrich: None. C. Uebler: None. I. Rost: None.

P01.087
NSAIDs-induced acute urticaria/angioedema: Genome-wide 
association study in Spanish and Han-Chinese populations
J. A. Cornejo-Garcia1, M. Lee2, Y. Chen3, N. Blanca-López4, I. Doña5, M. J. Torres5, C. 
Rondón5, P. Campo5, J. J. Laguna6, J. Fernández7, V. Godineau1, P. Ayuso4, M. C. Plaza-
Serón1, M. Gandolfo8, A. Rosado9, G. Canto4, C. Mayorga1, M. Blanca5;  
1Research Laboratory, UGC Allergy, Málaga General Hospital, Málaga, Spain, 2Institute of 
Biomedical Sciences, Academia Sinica, Taipei, Taiwan, 3Institute of Biomedical Sciences, 
Academia Sinica, Taipei, Spain, 4Allergy Service, Infanta Leonor Hospital, Madrid, 
Spain, 5UGC Allergy, Málaga General Hospital, Málaga, Spain, 6Allergy Service, Cruz 
Roja Central Hospital, Madrid, Spain, Madrid, Spain, 7Allergy Service, Alicante Hospital, 
Alicante, Spain, Alicante, Spain, 8Allergy Service, Fuenlabrada Hospital, Madrid, Spain, 
9Allergy Service, Alcorcón Foundation-Hospital, Madrid, Spain.

Background: Acute urticaria/angioedema (AUA) induced by cross-intole-
rance (CI) to NSAIDs is the most frequent clinical entity in hypersensitivity 
reactions (HRs) to drugs. However, most of genetics studies in NSAIDs HRs 
have been carried out in patients with aspirin-induced asthma, mainly in 
Asian populations, and have followed the candidate gene approach.
Objective: We conducted a genome-wide association study (GWAS) in two 
ethnically different populations of Spanish and Han-Chinese patients suffe-
ring from NSAIDs-induced AUA.
Methods: We included a total of 232 cases (112 from Spain and 120 from 
Taiwan) with NSAIDs-induced AUA, without airway involvement or under-
lying chronic urticaria, and 225 unrelated controls (124 from Spain and 101 
from Taiwan). Whole-genome scan was performed using Affymetrix® Geno-

me-wide Human SNP Array 6.0 (Affymetrix, Santa Clara, CA, USA).
Results: We obtained suggestive associations for a total of 3 clusters in the 
Spanish group (RIMS1, BICC1, and RAD51L1), whereas one main region 
was identified in the Han-Chinese population (ABI3BP). Five regions sho-
wed suggestive associations after meta-analysis: HLF, RAD51L1, COL24A1, 
GalNAc-T13, and FBXL7. Some of these genes are related with Ca++ channels 
and cAMP signaling pathways.
Conclusions: The associations described with genetic variants different 
from those related with the metabolism of the arachidonic acid open up new 
potential pathways for understanding the mechanisms underlying NSAID-
induced AUA.

 J.A. Cornejo-Garcia: None. M. Lee: None. Y. Chen: None. N. Blanca-López: 
None. I. Doña: None. M.J. Torres: None. C. Rondón: None. P. Campo: 
None. J.J. Laguna: None. J. Fernández: None. V. Godineau: None. P. Ayuso: 
None. M.C. Plaza-Serón: None. M. Gandolfo: None. A. Rosado: None. G. 
Canto: None. C. Mayorga: None. M. Blanca: None.

P01.088
Copy number variants in patients with abdominal aortic aneurysms
D. F. Majoor-Krakauer1, K. M. van de Luijtgaarden2,3, H. J. M. Verhagen2, R. J. Stolker4, 
G. C. M. Huijbrechts1, L. Koster1, A. M. Bertolli Aveda1, B. H. B. Berveloo1, L. J. C. M. van 
Zutven1;  
1Department of Clinical Genetics, Erasmus University Medical Center, Rotterdam, 
Netherlands, 2Department of Vascular Surgery, Erasmus University Medical Center, 
Rotterdam, Netherlands, 3Department of Anesthesiology, Erasmus Univeristy Medical 
Center, Rotterdam, Netherlands, 4Department of Anesthesiology, Erasmus University 
Medical Center, Rotterdam, Netherlands.

Abdominal aortic aneurysms (AAA) are a major cause of morbidity and 
mortality in the elderly and are characterized by extracellular matrix (ECM) 
degeneration, dysregulation of vascular smooth muscle (SMC) cells, inflam-
mation and atherosclerosis. In approximately 20% of cases abdominal an-
eurysm are familial (fAAA). The genes involved in fAAA have not been iden-
tified sofar. The aim of the current study was to investigate if copy number 
variants (CNV) may add in discovering pathofysiologic pathways and genes 
involved in AAA formation.
AAA patients referred for genetic counseling in 2011 and 2012 were in-
cluded. Patients were classified as familial when at least one first-degree 
was reported to have an aortic aneurysm. Patients without a positive family 
history were classified as sporadic (spAAA). Microarray was performed in 
the index patient and in case of a CNV, also affected relatives were analysed, 
when possible.
Microarray was performed by using the Illumina HumanCytoSNP-12v2.1 
and analysed using Nexus CopyNumber Discovery v6.1 software. Results 
were evaluated using the UCSC Genome Browser March 2006, the Database 
of Genomic Variants and an in-house database of controls. Inguinuity pa-
thway (IPA) pathway analysis was performed of genes identified in rare CNV 
regions.
Results: The study population consisted of 77 index AAA patients; 62 were 
classified as fAAA and 15 as spAAA. We found 19 rare CNV variants in 14 
(23%) of the fAAA patients and in one (7%) spAAA. The CNV’s and the ge-
nes localized in the affected regions will be presented together with the IPA 
pathway analysis.

 D.F. Majoor-Krakauer: None. K.M. van de Luijtgaarden: None. H.J.M. 
Verhagen: None. R.J. Stolker: None. G.C.M. Huijbrechts: None. L. Koster: 
None. A.M. Bertolli Aveda: None. B.H.B. Berveloo: None. L.J.C.M. van Zutven: 
None.

P01.089
Twenty patients including 7 probands with autosomal dominant cutis 
laxa confirm clinical and molecular homogeneity
B. Callewaert1, S. Hadj-Rabia2, E. Bourrat3, M. Kempers4, A. S. Plomp5, V. Layet6, M. 
Renard1, D. Bartholdi7, J. De Backer1, F. Malfait1, O. Vanakker1, P. J. Coucke1, A. De Paepe1, 
C. Bodemer2;  
1Center for Medical Genetics, University Hospital of Ghent, Ghent University, Ghent, 
Belgium, Ghent, Belgium, 2Service de Dermatologie, MAGEC, Hôpital Necker - Enfants 
Malades, Paris, France, 3Service de Dermatologie, MAGEC Hôpital Saint-Louis, Paris, 
France, 4University Medical Center St. Radboud, Nijmegen, Netherlands, 5Academic 
Medical Center, Amsterdam, Netherlands, 6Groupe Hospitalier Du Havre – Department of 
Medical Genetics, Le Havre, France, 7Institute of Medical Genetics, University of Zurich, 
Zurich, Switzerland.

Elastin gene mutations have been associated with a variety of phenotypes. 
Autosomal dominant cutis laxa (ADCL) is a rare disorder that presents with 
typical facial characteristics, inguinal hernias, aortic root dilatation and pul-
monary emphysema. In most patients, frameshift mutations are found in the 
3’ region of the elastin gene (exons 30-34) which result in a C-terminally 
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extended protein, though exceptions have been reported.
We clinically and molecularly characterized the thus far largest cohort of 
ADCL patients, consisting of 19 patients from six families and one sporadic 
patient.
Molecular analysis showed C-terminal frameshift mutations in exon 30, 32, 
and 34 of the elastin gene and identified a mutational hotspot in exon 32 
(c.2262delA). This cohort further confirms the previously reported clinical 
constellation of skin laxity (100%), inguinal hernia (51%), aortic root dila-
tation (55%) and emphysema (37%).
In conclusion, ADCL is a clinically and molecularly homogeneous disorder, 
but intra- and interfamilial variability in the severity of organ involvement 
needs to be taken into account. Regular cardiovascular and pulmonary eva-
luations are imperative in the clinical follow-up of these patients.

 B. Callewaert: None. S. Hadj-Rabia: None. E. Bourrat: None. M. Kempers: 
None. A.S. Plomp: None. V. Layet: None. M. Renard: None. D. Bartholdi: 
None. J. De Backer: None. F. Malfait: None. O. Vanakker: None. P.J. Coucke: 
None. A. De Paepe: None. C. Bodemer: None.

P01.090
Severe Congenital Lipodystrophy and Progeroid Appearance: 
Mutation in the Penultimate Exon of FBN1 Causing a Recognizable 
Phenotype
R. Kosaki1, T. Takenouchi2, K. Kosaki3;  
1Division of Medical Genetics, National Center for Child Health and Development 
Hospital, Setagaya, Tokyo, Japan, 2Department of Pediatrics, Keio University School of 
Medicine, Shinjuku, Tokyo, Japan, 3Center for Medical Genetics, Keio University School of 
Medicine, Shinjuku, Tokyo, Japan.

Recently, three Marfanoid patients with congenital lipodystrophy and a neo-
natal progeroid appearance were reported. Although their phenotype was 
distinct from that of classic Marfan syndrome, they all had a truncating mu-
tation in the penultimate exon, i.e., exon 64, of FBN1, the causative gene for 
Marfan syndrome. These cases might represent a new entity, but the exact 
phenotypic and genotypic spectrum remains unknown. Here, we report a 
girl born prematurely who exhibited severe congenital lipodystrophy and 
a neonatal progeroid appearance. The patient exhibited a peculiar growth 
pattern consisting of an accelerated growth in height with a discrepant poor 
weight gain. She had a characteristic facial appearance with craniosynosto-
sis. A mutation analysis identified c.8175_8182del8bp p.Arg2726Glufs*9 in 
exon 64 of the FBN1 gene. A review of similar, recently reported patients 
revealed that the cardinal features of these patients includes 1) congenital 
lipodystrophy, 2) premature birth with an accelerated linear growth dispro-
portionate to the weight gain, and 3) a progeroid appearance with distinct 
facial features. Lines of molecular evidence suggested that this new proge-
roid syndrome represents a neomorphic phenotype caused by truncated 
transcripts with an extremely charged protein motif that escapes from non-
sense-mediated mRNA decay, altering FBN1-TGF beta signaling, rather than 
representing the severe end of the hypomorphic phenotype of the FBN1-
TGF beta disorder spectrum. We propose that this Marfanoid entity com-
prised of congenital lipodystrophy, a neonatal progeroid appearance, and 
a peculiar growth prolife and caused by rare mutations in the penultimate 
exon of FBN1 be newly referred to as Marfanoid-progeroid syndrome.

 R. Kosaki: None. T. Takenouchi: None. K. Kosaki: None.

P01.091
Homozygous LMNA lipodystrophy
Y. M. Hoedemaekers1,2, L. P. V. Berger2, J. Langendonk2, E. Brusse2, M. Michels2, M. van 
Slegtenhorst2, G. Mancini2, Y. van Bever2;  
1UMCG, Groningen, Netherlands, 2Erasmus MC, Rotterdam, Netherlands.

Background:
Heterozygous LMNA mutations cause a broad spectrum of diseases such as 
progeria, muscular dystrophies, dilated cardiomyopathy and lipodystrophy. 
Lipodystrophy is characterised by loss of subcutaneous fat from limbs and 
trunk and a tendency to insulin resistance, dyslipidemia and hypertension. 
So far homozygous LMNA mutations causing lipodystrophy have not been 
described.
Methods and results:
We report the first two lipodystrophy patients with homozygous LMNA 
mutations. The index patient was referred under the suspicion of mosaic 
Turner syndrome. She had hypertension and hypercholesterolemia. Her 
build showed typical partial lipodystrophy and a homozygous mutation was 
identified in the LMNA gene (R582H). Subsequent cardiac and neurologic 
examinations were normal. The brother of the index patient was diagnosed 
with diabetes mellitus type I, hypertension and hypercholesterolemia at the 

age of 27 years. He had the same characteristic build and was also homo-
zygous for the R582H mutation in LMNA. Molecular diagnostics identified 
heterozygous LMNA mutations in both parents, who were unaware of con-
sanguinity. The father had a mild lipodystrophy build without other disease 
characteristics; the mother had hypertension and hypercholesterolemia wi-
thout the typical build.
Conclusion:Homozygous LMNA mutations causing lipodystrophy show 
slight intrafamilial variability in phenotype and do not seem to cause a more 
severe phenotype than heterozygous LMNA mutations.

 Y.M. Hoedemaekers: None. L.P.V. Berger: None. J. Langendonk: None. E. 
Brusse: None. M. Michels: None. M. van Slegtenhorst: None. G. Mancini: 
None. Y. van Bever: None.

P01.092
Loeys-Dietz syndrome caused by a TGFB2 mutation: further 
delineation of the phenotype
S. Salemink1, M. Kempers1, D. Schepers2, L. van Laer2, B. Loeys1,2;  
1Department of Human Genetics, Radboud University Nijmegen Medical Centre, 
Nijmegen, Netherlands, 2Center for Medical Genetics, Faculty of Medicine and Health 
Sciences, University of Antwerp and Antwerp University Hospital, Antwerp, Belgium.

Loeys-Dietz syndrome (LDS) is a rare autosomal dominant connective tissue 
disorder which has many features in common with Marfan syndrome (MFS). 
The disease is typically characterized by the triad of arterial tortuosity and 
aneurysms, hypertelorism, and bifid uvula or cleft palate. In most cases, LDS 
is caused by heterozygous mutations in genes encoding positive effectors of 
TGFβ signaling, including the subunits of the TGFβ receptor TGFBR1 and TB-
FBR2 or SMAD3. Most recently, we showed that loss-of-function mutations 
in the gene encoding the TGFβ2 ligand can also cause a phenotype within 
the LDS spectrum.
Here we describe the phenotypic characteristics of a large family (n=9 affec-
ted individuals) with a TGFB2 mutation (c.1097 C>A; p.Pro366His). Within 
this family we observe a variable clinical expression with near absent to 
severe cardiovascular involvement. The main clinical features shared with 
MFS include aortic aneurysm, pectus deformity, arachnodactyly, scoliosis 
and skin striae. Clinical features other than in MFS include hypertelorism, 
bifid uvula, bicuspid aortic valve, arterial tortuosity, club feet and thin skin 
with easy bruising. Ectopia lentis was not observed. Compared to LDS pa-
tients with a TGFBR1, TGFBR2, SMAD3, patients with a TGFB2 mutation do 
present rather mild aortic disease, more frequent mitral valve disease and 
increased incidence of club feet.

 S. Salemink: None. M. Kempers: None. D. Schepers: None. L. van Laer: 
None. B. Loeys: None.

P01.094
Coexistence of pathogenic mutations in APC and NF1 in the same 
patient.
C. Jimenez Criado;  
Centro de Investigacion del Cancer, Salamanca, Spain.

Neurofibromatosis type I is a rare genetic disorder that causes benign tu-
mors on nerves and other skin and bone manifestations. NF1 gene muta-
tions cause this disease. Familial adenomatous polyposis (FAP) is a rare 
inherited disease characterized by the appearance of more than 100 colonic 
polyps. APC mutations are responsible of increased risk of FAP.
We report the case of a 20 years old woman with pink polypoid lesions asso-
ciated with a possible neurofibromatosis type I. The patient had a preventi-
ve total colectomy due to maternal inherited, surgeries due to cysts and epi-
dermal Trichilemmal and a abdominal laparotomy due to a desmoid tumor.
We analyzed DNA extracted from peripheral blood and from neurofibro-
ma. The neurofibroma showed the presence of a pathogenic NF1 mutation 
(c.5418_5422delGGGC / p.Q1806QfsX) that produces a stop codon, resulting 
in a truncated protein responsible of the disease. Moreover, analysis of APC 
showed a second pathogenic mutation (c.3783_3785delTT/p.T1261TfsX) 
that produces a stop codon in the position 1273. The resulting a truncated 
protein is believed to cause increased risk of FAP. Neither of the two mutati-
ons were described previously.
Thus we present a case of a woman carrying a germline mutation in the APC 
gene and a somatic mutation in the NF1 gene that could generate a somatic 
mosaicism and explain the presence of two hereditary diseases in the same 
patient.
Supported FIS PI 10/00219
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Pathogenic mutations
Sample APC study NF1 study
DNA from peripheral 
blood

c.3783_3785delTT/p.
T1261TfsX No mutations

DNA from tumor c.3783_3785delTT/p.
T1261TfsX

c.5418_5422delGGGC/ 
p.Q1806QfsX

 C. Jimenez Criado: None.

P01.095
Neurofibromatosis type 1 gene mutation analysis using sequence 
capture and high throughput sequencing.
E. Jokinen1, A. Hammais1, E. Palonen2, V. Mäkelä2, E. Jouhilahti1, A. Brandt2, J. Soini2, J. 
Peltonen1, S. Peltonen3;  
1Department of Cell Biology and Anatomy, University of Turku, Turku, Finland, 
2Molecular Diagnostics Laboratory, Turku University of Applied Sciences, Turku, Finland, 
3Department of Dermatology, University of Turku and Turku University Hospital, 
Finland, Turku, Finland.

Background: Neurofibromatosis type 1 syndrome is caused by mutations 
in the NF1 gene. More than thousand pathogenic mutations have been pu-
blished. At present, diagnostic laboratories use traditional sequencing me-
thods, which often require fresh blood, or tissue sample.
Aims: The aim of this study is to develop an NF1 mutation analysis method 
which does not require invasive sampling and is performed with lower costs 
than the traditional methods.
Methods: Genomic DNA (gDNA) of 16 NF1 patients was isolated from saliva 
using saliva sampling (Oragene, DNA Genotek). NF1 exome with additional 
50 nucleotides of flanking intronic sequences was captured and enriched 
using SeqCap EZ Choice Library protocol (Roche Nimblegen). Captured DNA 
was sequenced with Roche/454 GS Junior system in two sample sets of dif-
ferent size (6 and 10 samples).
Results: The average coverage of targeted regions was 41x (10 samples) 
and 74x (6 samples). A putative mutation was discovered in 10 samples out 
of the total 16. In addition, evidence of one known microdeletion was ob-
served.
Conclusions: Our study provides proof of principle that the sequence cap-
ture methodology combined with high-throughput sequencing is applicable 
to NF1 mutation analysis. The advantages include that saliva sampling is no-
ninvasive and the samples can be sent to the laboratory via regular mail. The 
limitations include that deep intronic mutations may be undetectable and 
change at the DNA level does not always predict the outcome at the mRNA 
or protein levels.

 E. Jokinen: None. A. Hammais: None. E. Palonen: None. V. Mäkelä: None. E. 
Jouhilahti: None. A. Brandt: None. J. Soini: None. J. Peltonen: None. S. 
Peltonen: None.

P01.096
A Family With Basex-Dupré-Christol Syndrome with Persistent Milia
A. Kuskucu1, M. Ugras2, A. Vitrinel2;  
1Yeditepe University School of Medicine Department of Medical Genetics, Istanbul, 
Turkey, 2Yeditepe University School of Medicine Department of Pediatrics, Istanbul, 
Turkey.

Bazex-Dupré-Christol Syndrome (BDCS) is a rare X-linked dominant inheri-
ted genodermatosis with cancer predisposition, characterized by follicular 
atrophoderma, congenital hypotrichosis, milia and basal cell malformati-
ons.
We present a three-generation family without a diagnosis until index case 
was referred to our center from department of pediatrics. Index case was 
nine months old boy and third child of the non-consanguineous parent. He 
has persistent milia and congenital hypotrichosis. He has two healthy brot-
hers. His mother and maternal aunt had milia until age 2. There is a family 
history of congenital hypotrichosis, follicular atrophoderma and basal cell 
carcinoma on his mother, maternal grandfather and grandaunt and mater-
nal cousins. The differential diagnosis of BDCS includes other hereditary 
syndromes associated with the development of BCCs at early age, such as 
basal cell nevus syndrome, Rombo syndrome, Oley syndrome and Xeroder-
ma pigmentosum.
Based on the clinical findings of index case, family history and inheritance 
pattern we diagnosed the family as BDCS. To the best of our knowledge, 
about 20 families referred to as BDCS and this is the third family from Tur-
key with BDCS.

 A. Kuskucu: None. M. Ugras: None. A. Vitrinel: None.

P01.097
Familial presentation of Cartilage-Hair Hypoplasia (Metyaphyseal 
chondrodysplasia Mckusick type)
A. M. Gómez Pastor, M. L. Quitanilla Mata, L. Sánchez Gancedo, M. L. González Moral, L. 
Navarro Casado;  
Servicio de Análisis Clínicos.Hospital General de Albacete, Albacete, Spain.

INTRODUCTION:
Cartilage-hair hypoplasia (CHH) is an autosomal recesive disorder affecting 
the bone metaphyses, causing small stature from birth and sometimes in-
mune deficiencies. The CHH-AD spectrum includes a range of phenotypes: 
metaphyseal dysplasia without hypotrichosis (MDWH), CHH and anauxetic 
dysplasia (AD) with the most pronounced skeletal phenotype.
Mutations in the RMRP gene are responsible for the disease.
CASE:
Proband 30 months old with short stature, low weight, blonde, fine silky 
hair, laxity of ligaments with hypermobility of joints and short thick tubu-
lar bones. Father diagnosed of metaphyseal chondrodysplasia Schmid type 
(MCDS) in childhood. Proband´s mother has normal phenotype, but several 
maternal relatives with clinical diagnosis of CHH. No evidence of consangui-
nity. Sequence analysis of the RMRP showed the following results:
Proband: RMRP c.70A>G (homozygous)
Father: RMRP c.70A>G and c.4C>T (compound heterozygous)
Mother: RMRP c.70A>G (heterozygous)
Genetic study was extended to the family of the mother. Neither of her two 
sisters was carrier of the mutation c.70A>G. but both of them were c.4C>T 
(heterozygous). The molecular study of their parents showed that the mo-
ther was compound heterozygous for mutations   c.70A>G and c.4C>T and 
had short stature.
The father´s proband had normal hair and was diagnosed of MCDS. The 
molecular study showed that the disease was in fact MDWH, which could 
explain the confusion in the diagnostic.
CHH-AD disorder has a high incidence in certains populations with consa-
guinity (Amish 1-2:1000). In this family there was no evidence of consangui-
nity but they come from a small village of aproximately 10000 inhabitants.

 A.M. Gómez Pastor: None. M.L. Quitanilla Mata: None. L. Sánchez Gancedo: 
None. M.L. González Moral: None. L. Navarro Casado: None.

P01.098
RAB33B is mutated in Smith-McCort Dysplasia
N. Dupuis1,2, J. Masliah-Planchon3,1,2, S. Lebon1,2, S. Drunat3,1, L. M. Graul-Neumann4, P. 
Gressens1,2,5, V. El Ghouzzi1,2;  
1Inserm U676, Paris, France, 2Faculté de Médecine Paris Diderot - Université Paris VII, 
Paris, France, 3Genetic department_Robert-Debré hospital, Paris, France, 4Institute of 
Medical Genetics_Charité_Campus Virchow-Klinikum, Berlin, Germany, 5Neurologie 
pédiatrique_Robert-Debré hospital, Paris, France.

Smith–McCort dysplasia (SMC) is a rare autosomal recessive skeletal dyspla-
sia characterized by a short limbs and trunk dwarfism with a barrel-shaped 
chest and specific radiological appearance. Skeletal features of SMC are 
identical to those of Dyggve–Melchior–Clausen syndrome (DMC) but with 
normal intelligence and no microcephaly. SMC and DMC were shown to be 
allelic disorders that both result from mutations in the DYM gene, which en-
codes the Golgi protein DYMECLIN. However, a few SMC patients remained 
negative in DYM mutation screening. Recently, autozygosity mapping and 
exome sequencing in a large consanguineous SMC family have allowed the 
identification of a missense mutation in the RAB33B gene. This gene encodes 
another Golgi protein which belongs to the large Rab family of small GTP-
binding proteins involved in defined steps of vesicular transport including 
protein secretion and endocytosis. Here, we report a novel missense muta-
tion in a SMC case that affects the GTP-binding domain of RAB33B and leads 
to a marked reduction of the protein. These data confirm the genetic hetero-
geneity of SMC dysplasia and highlight the role of Golgi transport in the pa-
thogenesis of SMC and DMC syndromes. Our results also raise the question 
of whether the RAB33B gene would account exclusively for SMC, suggesting 
that mental retardation and microcephaly would be mainly associated with 
a complete loss-of function of the DYM gene. Analyses in additional cases of 
SMC and DMC syndromes are now required to answer this question.

 N. Dupuis: None. J. Masliah-Planchon: None. S. Lebon: None. S. Drunat: 
None. L.M. Graul-Neumann: None. P. Gressens: None. V. El Ghouzzi: None.
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P01.099
Mutations in COL2A1 in a Brazilian cohort of patients with typical 
phenotypes of the type 2 collagenoapthie spectrum
K. C. Silveira1, L. C. Bonadia1, C. A. Moreno1, C. Steiner1, M. T. V. Sanseverino2, E. Mattos2, 
D. R. Bertola3, G. Yamamoto3, A. A. L. Jorge3, D. P. Cavalcanti1;  
1Universidade de Campinas, Campinas, Brazil, 2Universidade Federal do Rio Grande do 
Sul, Porto Alegre, Brazil, 3Universidade de São Paulo, São Paulo, Brazil.

Heterozygous mutations in COL2A1 can produce different phenotypes, but 
with the same pattern known as type-2 collagenopathies. Although the clini-
cal-radiological pattern is recognizable, the correlation genotype-phenotype 
still needs additional studies. In order to better understand the molecular 
basis of type-2 collagenopathies the aim of this investigation was to study 
a cohort of patients with suggestive phenotype of type-2 collagenopathies. 
The most phenotypes of the 2 collagen spectrum are represented in the 13 
patients here reported. Molecular analysis was performed by direct sequen-
cing of the known hot spots of the COL2A1 according to the phenotype. So 
far four new mutations have been found - two point mutations (c.1438G>C 
- p.G480A, c.1546G>A - p.G516S) associated with SEDC, a T-to-G transver-
sion (p.C1315G) in a patient with Torrance dysplasia (TD), and a deletion 
(4387_4389delATT - Ile1463del) also associated with TD. These last two 
mutations are placed in the C-propeptide domain. In addition, six previously 
described mutations were found, two transitions with a glycine substitution 
in the triple helix domain [SEDC and ACGII], three identical C-to-T transiti-
ons - p.R989C associated with SEMD phenotype, also called Strudwick dys-
plasia, and a deletion (g.899_924+2del) in a patient with Kniest dysplasia 
(KD). Finally, for three cases (KD, Hypochondrogenesis, and SEDC) no muta-
tions were found on the respective hot spots and the complete sequencing of 
COL2A1 is ongoing. In conclusion, four new mutations in COL2A1 were found 
contributing to a better understanding about the type-2 collagenopathies 
spectrum.
Supported by grants of CNPq (402008/2010-3, 590148/2011-7),
CAPES (02p05032/2010) and FAPESP (98/16006-6)

 K.C. Silveira: None. L.C. Bonadia: None. C.A. Moreno: None. C. Steiner: 
None. M.T.V. Sanseverino: None. E. Mattos: None. D.R. Bertola: None. G. 
Yamamoto: None. A.A.L. Jorge: None. D.P. Cavalcanti: None.

P01.100
Lysosomal Cathepsin A deficient mouse model shows altered 
vasoactive peptid Endothelin I (ET-1) level in serum and organs
V. Seyrantepe, M. Delman, Z. Timur, S. Akyildiz, S. Ozturk;  
Izmir Institute of Technology, İzmir, Turkey.

Cathepsin A is lysosomal enzyme that makes complex with α-neuraminidase 
and β-galactosidase. It has also carboxypeptidase activity catalyzing the hy-
drolysis of C-terminal peptide bond, potentially affects vasoactive peptide 
actions in normal and pathological conditions. In order to elucidate the bio-
logical function of Cathepsin A in vivo, previously we generated knock-in 
mouse model with catalytically inactive Cathepsin A protein. We showed 
that Cathepsin A-/- mice have significantly increased arterial blood pressu-
re and higher level of ET-1 secreted from cultured brain cells. In this work 
we present our further study of ET-1 levels from serum and four organs in-
cluding lung, kidney, liver and brain of 3 and 6-months old male Cathepsin 
A-/- mice (n=6-7) and age matched wild-type mice (n=7). Our ELISA data 
shows that ET-1 level is slightly higher in liver and brain tissues of 3 months 
as well as in kidney and brain tissues of 6 months old Cathepsin A-/- mice 
compared to wild-type mice. Interestingly, although there is no difference in 
the serum ET-1 level between 3 and 6 months old wild type mice, five times 
lower ET-1 level in serum of 6-months compared to 3-months old Cathepsin 
A-/- mice may suggest the contribution of other carboxypeptidases such as 
homologous Scpep1 for the degradation of ET-1 in aging mice. The detailed 
analysis of other vasoactive peptides including substance P in different or-
gans of CathepsinA-/- mice will be valuable to understand better the phy-
silogical role of Cathepsin A in the modulation of vasoactive peptides and 
complex processes regulating blood pressure.

 V. Seyrantepe: None. M. Delman: None. Z. Timur: None. S. Akyildiz: None. S. 
Ozturk: None.

P01.101
Comprehensive characterization of a zebrafish model for 
pseudoxanthoma elasticum role reveals a role for the abcc6 
transporter in cardiovascular development
M. J. Hosen, A. Willaert, P. J. Coucke, A. De Paepe, O. M. Vanakker;  
Center for Medical Genetics, Ghent University Hospital, Ghent, Belgium.

Background. Pseudoxanthoma elasticum (PXE) is characterized by elastic 

fiber calcification and fragmentation, resulting from ABCC6 mutations. Re-
cently, upregulation of the pro-osteogenic BMP2-RUNX2 pathway was de-
monstrated in patients. Also, recent reports on vascular malformations in 
patients suggested a possible developmental role for ABCC6.
Methods and results. We used 4 zebrafish (ZF) models, targeting each of 3 
abcc6 isoforms and a combined knock-down, to assess the developmental 
phenotype, mineralization and mineralization-associated pathways. In-situ 
Hybridisation demonstrated all isoforms to be mainly expressed in the pro-
nephric ducts. Abcc6 knock-down was obtained by injecting translational 
blocking or splice junction morpholinos in 1-4 cell stage embryos. Morphants 
exhibited a delay in gastrulation. At 3 days post fertilization (dpf), curving 
and shortening of the tail, variable in severity, pericardial edema, decreased 
mobility, total body length and body pigmentation as well as underdevelop-
ment of head and eyes were observed. Cardiovascular evaluation, using MO 
injection on Fli:gfp embryos demonstrated the development of a rudimen-
tary tubular heart compared to controls, contributing to early demise of the 
morphants. Further, underdevelopment and delayed sprouting of multiple 
vessels was noted. Calcein staining of the morphants (5dpf) showed advan-
ced skeletal mineralization compared to controls. QPCR analysis revealed 
upregulation of BMP2a, RUNX2a and MSXc.
Conclusion. We illustrate a distinct phenotype, affecting longitudinal grow-
th, eye and cardiovascular development. The cardiovascular underdevelop-
ment in the morphants corroborate the hypothesis that ABCC6 may also 
have an embryological role. Advanced mineralization and confirmation of 
BMP2-RUNX2 involvement suggest that ZF is a useful model organism for 
further PXE cell signalling research.

 M.J. Hosen: None. A. Willaert: None. P.J. Coucke: None. A. De Paepe: 
None. O.M. Vanakker: None.

P01.102
Two unusual manifestations in Sturge-Weber Syndrome: ipsilateral 
retinal vascular anomalies and cerebellum calcifications
C. M. Jurca1,2, K. Kozma1,2, D. Bembea1, A. Jurca1, C. Cladovan1,2, I. Drăgan2, M. Bembea1,2;  
1University from Oradea, Faculty of Medicine and Pharmacy, Oradea, Romania, 
2Municipal Clinical Hospital ”dr. G. Curteanu”, Oradea, Romania.

Introduction. Sturge-Weber syndrome is a rare genetic disorder (frequen-
cy 1:50,000 newborns) with unknown etiology. Also called encephalotrige-
minal angiomatosis, it is characterized by facial hemangioma (Porto wine 
stain) extending to the supraorbital region and associated with eye abnor-
malities and leptomeningeal angiomatosis. Objective. To present a case of 
Sturge-Weber syndrome associated with unusual retinal vascular abnorma-
lities and cerebellum calcifications. Methods. Case report. Results. A 12-
year-old girl who presented at birth with a hemangioma extending from the 
left hemiface, including over- and periorbital regions, to the neck, ear, cheek, 
lower lip and chin. Ophthalmologic examination showed anomalies exclu-
sive to the left eye: secondary glaucoma and fundus vascular anomalies: 
tortuous and dilated veins, arteries „in vortex“ around veins and pseudo-
neovascularisation. CT revealed multiples calcifications in the ipsilateral 
cerebellum. Conclusion. The case presented shows two unusual manifesta-
tions of Sturge-Weber syndrome: ipsilateral retinal vascular anomalies and 
multiple calcifications in the ipsilateral cerebellum.

 C.M. Jurca: None. K. Kozma: None. D. Bembea: None. A. Jurca: None. C. 
Cladovan: None. I. Drăgan: None. M. Bembea: None.

P01.103
Association of hereditary thrombocytosis and transverse limb 
deficiency in three independent families with THPO mutations
C. Graziano1, M. David2, C. Stockklausner3, P. Magini1, J. Baptista1, M. Romagnoli1, T. 
Pippucci1, A. Kulozik3, A. Superti-Furga4, M. Seri1;  
1U.O. Genetica Medica, Bologna, Italy, 2Division of Hematology-Oncology, CHU Sainte-
Justine, Montreal, QC, Canada, 3Department of Pediatric Oncology, Hematology and 
Immunology, Heidelberg, Germany, 4Centre Hospitalier Universitaire Vaudois (CHUV), 
Lausanne, Switzerland.

Hereditary thrombocytosis, usually inherited as a dominant trait, can be 
caused either by heterozygous mutations in the thrombopoietin gene 
(THPO) or by heterozygous mutations in the THPO receptor MPL. Germline 
mutations in THPO identified so far affect the 5’-UTR and remove the ORFs 
upstream of the regular translation start, which have an inhibitory effect on 
translation. As a consequence, the mutations result in increased translation 
of the THPO m-RNA and overproduction of platelets.
Vascular disruption is believed to be the most common cause of unilateral 
limb deficiency, usually a sporadic birth defect. We describe three families 
where thrombocytosis caused by a dominant THPO mutation is associated 
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with unilateral transverse limb defects in multiple affected family members. 
We hypothesize an involvement of THPO signaling in embryo vasculature 
development, since THPO was identified as a critical factor for the prolifera-
tion of the hemangioblast, the embryonic progenitor of hematopoietic and 
endothelial lineages. THPO excess may thus alter vasculogenesis, conferring 
predisposition to vascular disruptions.
We speculate that this could be possible on a specific genetic background, 
since the same pathogenetic mechanism (THPO overproduction) is obser-
ved in large families with isolated thrombocytosis. This speaks against a 
simple direct relationship between the THPO mutation and the limb defects 
and suggests the necessity of an additional common genetic variant in the 
determination of limb defects. In order to address this issue, we are under-
taking NGS analysis to compare family members with thrombocytosis only 
and those with thrombocytosis plus limb deficiency.

 C. Graziano: None. M. David: None. C. Stockklausner: None. P. Magini: 
None. J. Baptista: None. M. Romagnoli: None. T. Pippucci: None. A. Kulozik: 
None. A. Superti-Furga: None. M. Seri: None.

P01.104
Some novel COL3A1 mutations with unexpected clinical phenotypes.
F. M. Pope1, N. Ghali1, N. Burrows2, A. Shugar3, P. Kannu4, R. Pollitt5, M. Nesbitt6, P. Sawle1, 
D. Ferguson7, G. Sobey8, A. Vandersteen1;  
1UK National EDS Clinic, Harrow, United Kingdom, 2Cambridge University Hospitals NHS 
Foundation Trust, Dept. Dermatology, Cambridge, United Kingdom, 3The Hospital for 
Sick Children, Division of Clinical & Metabolic Genetics, Toronto, Canada., ON, Canada, 
4The Hospital for Sick Children, Division of Clinical & Metabolic Genetics., Toronto, 
Canada, ON, Canada, 5Sheffield Children’s NHS Foundation Trust, Sheffield, United 
Kingdom, 6Sheffield Children’s NHS Foundation Trust,, Sheffield, United Kingdom, 75) 
Nuffield Department of Clinical Laboratory Science, University of Oxford, John Radcliffe 
Hospital, Oxford, United Kingdom, 8UK National EDS Clinic, Sheffield, United Kingdom.

COL3A1 mutations commonly cause obvious vascular EDS phenotypes; 
cutaneous thinning, vascular fragility and rupture, especially of large and 
medium sized arteries. Dermal histology, (light and electron microscopy), 
shows characteristic changes in collagen morphology, Collagen protein ana-
lysis from cultured skin fibroblasts may show procollagen and collagen type 
III deficiency. COL3A1 gene sequencing identifies helical glycine missense 
substitutions, exon skips or rare variably sized COL3A1 deletions. Here we 
describe five patients with unusual clinical phenotypes and novel COL3A1 
mutations. Case 1 with a COL3A1 substitution, c.1771G>C, p.(Gly591Arg) 
had an unexpectedly mild clinical course, having ruptured her aorta at 
age 42, during a femoral embolectomy; she has survived for 25 years with 
no further complications. Case 2 with glycine substitution c.3256G>T, 
p.(Gly1086Cys) had infantile talipes equinovarus and features consistent 
with BHS/EDS III. A routine colonoscopy perforated his sigmoid colon, 
subsequent imaging showed an asymptomatic iliac artery aneurysm. Case 
3 with an X position mutation c.2044G>A, p.(Glu582Lys) presented with 
spontaneous oesophageal rupture at age 43 and generalised external fea-
tures consistent with Classical EDS. Electron microscopy showed no colla-
gen rosettes, collagen V gene sequencing was normal. The COL3A1 mutation 
segregates in a large autosomal dominant pedigree, with occasional intesti-
nal fragility. Case 4 has a splice donor site mutation c.(1923+2_1923+5del); 
his childhood clinical features resembled Classical EDS. Later, he perforated 
a diverticulum at age 19, eventually requiring a total colectomy. Case 5 with 
an X position mutation c.2513C>T, p.(Pro838Leu) presented with bilateral 
carotid artery dissection and features consistent with BHS/EDS III.

 F.M. Pope: None. N. Ghali: None. N. Burrows: None. A. Shugar: None. P. 
Kannu: None. R. Pollitt: None. M. Nesbitt: None. P. Sawle: None. D. Ferguson: 
None. G. Sobey: None. A. Vandersteen: None.

P01.105
Mutation analysis of TGFβ pathway genes in Hereditary Hemorrhagic 
Telangiectasia patients in Japan: Genotype-phenotype correlations in 
119 cases
H. Morisaki1, M. Komiyama2, O. Yamada3, K. Osuga4, T. Morisaki1,5;  
1National Cerebral and Cardiovascular Center Research Institute, Suita, Japan, 2Osaka 
City General Hospital, Osaka, Japan, 3National Cerebral and Cardiovascular Center, 
Suita, Japan, 4Osaka University Graduate School of Medicine, Suita, Japan, 5Osaka 
University Graduate School of Pharmaceutical Sciences, Suita, Japan.

Hereditary Hemorrhagic Telangiectasia (HHT) is an autosomal dominant 
disease characterized by recurrent epistaxis, mucocutaneous telangiec-
tasia and visceral arteriovenous malformations. The majority of cases are 
caused by mutations in either endoglin (ENG) or activin receptor-like kinase 
1 (ACVRL1) gene, while mutations in SMAD4 are seen in patients with the 
combined syndrome of juvenile polyposis and HHT. We have screened for 

mutations in a total of 80 unselected Japanese index cases with the suspec-
ted diagnosis of HHT. Mutation analysis was performed using direct sequen-
cing of exonic regions and gene dosage analysis with MLPA probes. ENG mu-
tations and ACVRL1 mutations were identified in 47 cases (59%) and 23 ca-
ses (29%), respectively. Two cases were associated with SMAD4 mutations, 
and 1 case was caused by a mutation in the other TGFβ signaling molecule. 
In total, disease causing mutations were identified in 73 index cases (91%). 
66% of ENG mutations were predicted to cause premature termination with 
nonsense, frameshift, or out-of -frame deletion mutations, while 65% of 
ACVRL1 mutations were missense or in-frame deletion mutations. Families 
study added another 46 mutation-positive cases and genotype-phenotype 
correlation analysis was performed in a total of 119 genetically defined HHT 
patients. Pulmonary arteriovenous malformation (PAVF) and cerebral arte-
riovenous malformation (CAVF) were observed significantly more frequent-
ly with ENG mutation carriers than ACVRL1 mutation carriers (PAVF: 85% 
vs. 30%; CAVF: 33% vs. 11%), while hepatic arteriovenous malformation 
was significantly more common among ACVRL1 mutation carriers (11% vs. 
45%). This is the first and largest Japanese national study with genetically 
defined HHT.

 H. Morisaki: None. M. Komiyama: None. O. Yamada: None. K. Osuga: None. T. 
Morisaki: None.

P01.106
Development of a novel Col3a1 transgenic mouse model for vascular 
Ehlers-Danlos Syndrome
Y. Kang1, B. Guillemyn1, S. Symoens1, W. Toussaint2, L. Vanhoutte2, M. Renard1, J. De 
Backer1, F. Branco-Madeira2, S. Janssens2, R. De Rijcke2, P. Segers3, P. Coucke1, F. Malfait1, 
B. Lambrecht2, A. De Paepe1;  
1Center for Medical Genetics Ghent, Ghent University Hospital, Ghent, Belgium, 
2Department of Biomedical Molecular Biology, VIB, Ghent University, Ghent, Belgium, 
3Department IBITech-MEDISIP-INFINITY-GROUP-ID Consortium, Ghent University, 
Ghent, Belgium.

Vascular Ehlers-Danlos syndrome (vEDS) is a dominantly inherited connec-
tive tissue disorder, characterized by thin, translucent skin, easy bruising, 
typical facies and arterial/intestinal/uterine fragility and ruptures. Defects 
in type III procollagen (encoded by COL3A1) underlie vEDS and mostly com-
prise glycine-substitutions in the collagen triple-helical domain. While cur-
rently two Col3a1-/- mice models have been generated, no mouse model is 
available for the typical glycine-substitutions.
We generated a transgenic mouse model harboring the p.Gly183Ser-sub-
stitution (Col3a1-c.547G>A), which was identified in several vEDS pati-
ents. Five Col3a1-transgenic mouse lines were produced, each harboring 
different Col3a1-transgene copies, of which line 1 mice carried the highest 
transgene-copy number. Line 1 mice had a decreased pre-weaning survival 
in comparison to WT-mice (p-value<0.05) and male mice were smaller at 
age 12- and 16-weeks when compared to WT-mice (12 and 16.2%, respec-
tively). Additionally, line 1 transgenic males displayed a fragile, thin skin 
and spontaneously developed severe transdermal wounds progressing from 
the shoulder area to the abdomen. Tensile strength measurements demon-
strated that the mechanical properties (e.g. maximum load, extensibility, 
stiffness, relative failure energy) of the skin and aorta were significantly 
decreased, thereby confirming the observed fragility when handling both 
tissues. Ultrastructural data of the dermis showed a disorganised aspect of 
the extracellular matrix and an increased variability in collagen fibril diame-
ter, which demonstrates disturbed collagen fibrillogenesis. Dilatation of the 
endoplasmic reticulum of dermal fibroblasts was also seen, which implies 
the involvement of ER-stress in the observed phenotype.
In conclusion, the phenotype of this transgenic Col3a1-mouse model faith-
fully recapitulates that of human vEDS.

 Y. Kang: None. B. Guillemyn: None. S. Symoens: None. W. Toussaint: 
None. L. Vanhoutte: None. M. Renard: None. J. De Backer: None. F. Branco-
Madeira: None. S. Janssens: None. R. De Rijcke: None. P. Segers: None. P. 
Coucke: None. F. Malfait: None. B. Lambrecht: None. A. De Paepe: None.

P01.107
Emotional reactions to genetic testing for vascular Ehlers-Danlos 
Syndrome in young adults
K. Lahlou-Laforet1,2, J. Albuisson2,3, J. M. Mazzella2, X. Jeunemaitre2,3, M. Franck2, S. M. 
Consoli1,3;  
1C-L Psychiatry Department, PARIS, France, 2Centre de Référence des Maladies 
Vasculaires Rares - HEGP, Paris, France, 3Faculté de Médecine Paris Descartes, Paris, 
France.

Introduction and Objectives: Vascular Ehlers-Danlos (vEDS) syndrome is a 
rare and autosomal dominant arterial disease. The occurrence of organ rup-
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tures in young adults reduces life-expectancy. Thus genetic testing for vEDS 
may have an important psychological impact. Our study aimed to evaluate 
the emotional consequences of a positive genetic testing and to compare 
emotional reactions according to sex.
Population and Methods: This study included consecutive patients with a 
positive COL3A1 mutation diagnosed in our centre between 2003 and 2012. 
Our multidisciplinary testing procedure included a systematic psychiatric 
visit after the announcement of the molecular diagnosis. Psychiatric minu-
tes were retrospectively reviewed for type of emotional reaction (adapted, 
trivialization, depression) and nature of the predominant preoccupation 
(transmission to offspring; limitation of physical activities; other preoccu-
pation).
Results: Thirty-eight patients aged 18 to 40 years (n=26 females) were inclu-
ded in the study. Predominant reaction to diagnosis was depression, n=17 
(45%), especially for women: n=16 (62%) vs. n=1(8.3%) in men. Antide-
pressive therapy was necessary in n=11 (29%) patients. Trivialization was 
observed in n=7(19%) patients: 7/12 men vs. 0/26 women (p<0.001). Risk 
of transmission was the first preoccupation in 19/26 women and 2/12 men, 
followed by limitation of physical activity, expressed by 5/12 men vs. 0/26 
women (p<0.001). Depression and risk of transmission were associated.
Conclusions: Diagnosis of vEDS is associated with a high rate of depression. 
Emotional reactions significantly differed between genders. These findings 
emphasize the necessity of multidisciplinary management of vEDs genetic 
testing, and the adaptation of psychological support to each gender’s coping 
mechanism.

 K. Lahlou-laforet: None. J. Albuisson: None. J.M. Mazzella: None. X. 
Jeunemaitre: None. M. Franck: None. S.M. Consoli: None.

P01.108
Natural course of pregnancy and delivery in vascular Ehlers-Danlos 
syndrome: a retrospective study of 37 patients and 81 pregnancies.
M. Frank1, L. Golmard2, A. Cordier3, J. Albuisson2,4, J. Mazzella2, H. Plauchu5, P. Khau Van 
Kien6, E. Messas1,4, A. Benachi3, X. Jeunemaître1,2,4;  
1National Referral Centre for Rare Vascular Diseases, HEGP, APHP, Paris, France, 
2Department of Genetics, HEGP, APHP, Paris, France, 3Department of Obstetrics, 
Hôpital A. Béclère, APHP, Clamart, France, 4University Paris Descartes, Paris, France, 
5Department of Genetics, Hôpital Hôtel-Dieu,, Lyon, France, 6Clinical Cytology and 
Cytogenetic Laboratory, CHU Nîmes, Nîmes, France.

Background: Pregnancy in vascular Ehlers-Danlos syndrome (vEDS) is at 
high risk of maternal death. There is still limited data however on the natu-
ral course of pregnancy and the peri-partum period in the course of vEDS.
Objective: To assess obstetrical events in genetically proven vEDS patients 
followed in a single French referral centre.
Methods: vEDS patients with a history of pregnancy were interviewed and 
standardized data on number and course of pregnancies, type of birth, anae-
sthesia and on events during pregnancy and the peri-partum period were 
collected.
Results: A total of 37 patients with at least one pregnancy were included 
in the study. Eighty pregnancies dividing into 57 life-born infants, 2 still-
born, 12 spontaneous and 1 therapeutic abortions, 7 voluntary terminati-
ons and 1 ectopic pregnancy, were identified. Median age at delivery and 
at molecular diagnosis was 27[24-30] and 38[29-44] years, respectively. 
Diagnosis was known in 9(24%) patients at the time of delivery. One fatal 
and 1(1.7%) non-fatal arterial event occurred. Non arterial, vEDS-related 
complications (colon (1), bladder (1), uterine (2) and mitral papillary mus-
cle (1) ruptures) occurred in 6(10.2%) deliveries. Course of pregnancy was 
marked by an increase in prevalence of premature rupture of membranes 
(20%) and preterm labour (37%). Vaginal deliveries (61%) were associated 
with high-grade perineal tears (50%), and caesarean-sections with severe 
haemorrhages (29%; p=0.003). Epidural anaesthesia (63%) when perfor-
med remained uneventful.
Conclusion: Pregnancy and the post-partum period in vEDS patients are 
not only marked by maternal death, but also by severe maternal morbidity, 
regardless of type of delivery.

 M. Frank: None. L. Golmard: None. A. Cordier: None. J. Albuisson: None. J. 
Mazzella: None. H. Plauchu: None. P. Khau Van Kien: None. E. Messas: 
None. A. Benachi: None. X. Jeunemaître: None.

P01.109
Exome sequencing in a family presenting with an unclassified 
autosomal-recessive childhood vasculitis/stroke syndrome
E. Tilch1, B. Schormair1,2, I. Voth2, T. Wieland1, E. Graf1, J. U. Walther3, T. M. Strom1,4, T. 
Meitinger1,4, J. Winkelmann1,4,2;  
1Institute of Human Genetics, Helmholtz Zentrum München, Neuherberg, Germany, 
2Department of Neurology, Klinikum rechts der Isar, Technische Universität München, 
Munich, Germany, 3Kinderklinik und Kinderpoliklinik im Dr. v. Haunerschen Kinderspital, 
Ludwig-Maximilians-Universitaet Muenchen, Munich, Germany, 4Institute of Human 
Genetics, Technische Universität München, Munich, Germany.

We present a family from Southern Germany with an autosomal-recessive 
vasculitis of unknown aetiology resulting in multiple strokes with onset at 
childhood as the cardinal symptom. The index case had recurrent ischemias 
at the age of two and nine years, accompanied by fever and skin alterations. 
Two brothers and one sister are also affected to varying degrees of severity, 
whereas one sister as well as both parents don’t show any symptoms. Known 
causes of early-onset stroke/vasculitides were excluded based on extensive 
clinical evaluation and laboratory tests. We performed exome sequencing 
in the index case using Agilent SureSelect AllExome-Kit for enrichment and 
Illumina 100bp-paired-end-reads for sequencing. A total of 10.8Gb of se-
quence were generated with 92% of the target sequence covered ≥20x. For 
candidate variant identification, we analysed homozygous and compound 
heterozygous missense, nonsense, splice-site, stoploss and frameshift vari-
ants. We excluded variants present in dbSNP135, the 1000genomes data, 
the ESP dataset, and an in-house exome-database with MAF>2%. Thereby, 
we aimed to investigate for both private and combinations of private and 
rare variants with putative disease-causing compound heterozygous state. 
We found no private or rare (MAF<2%) variants in known stroke or vascu-
litis risk genes. Our approach identified 24 genes with variants which were 
tested for co-segregation in the family. Top candidates are ZNF259, possibly 
affecting Lp-PLA2-levels and thus vascular inflammation, as well as CECR1, 
encoding an adenosine-deaminase-related growth factor that stimulates 
macrophage proliferation. Additional cases with a similar phenotype are 
needed in order to confirm the true causal variants in this family.

 E. Tilch: None. B. Schormair: None. I. Voth: None. T. Wieland: None. E. 
Graf: None. J.U. Walther: None. T.M. Strom: None. T. Meitinger: None. J. 
Winkelmann: None.

P01.110
Retinopathy in HbSS and HbSC genotypes from sickle cell disease and 
relationship with the -308G/A polymorphism in the TNFA gene
L. S. Torres1, E. Belini-Junior1, J. V. Okumura1, W. M. Barberino1, R. G. Oliveira1, V. U. 
Teixeira1, D. G. H. Silva1, C. L. C. Lobo2, C. R. Bonini-Domingos1;  
1UNESP - Sao Paulo State University, Sao Jose do Rio Preto, Brazil, 2HEMORIO - Institute 
of Hematology Arthur de Siqueira Cavalcanti, Rio de Janeiro, Brazil.

Sickle cell disease (SCD) is among the most common genetic complicati-
ons in the world. The more frequents genotypes are homozygous (HbSS) 
and double heterozygous HbSC. Ocular manifestations are long term com-
plications of the SCD and mainly affect the SC individual, due to increased 
blood viscosity, besides possible inflammatory role in this process. The aim 
of this study was to determine the occurrence of retinopathy in HbSS and 
HbSC Brazilians patients and to relate this clinical event with the polymor-
phism -308G/A in the gene encoding pro-inflammatory protein TNF-α (tu-
mor necrosis factor-alpha). We evaluated 303 SCD patients from Brazilian 
southeast region. The genotypes for the SCD were confirmed by classical 
tests and molecular analysis. The -308G/A (TNFA) polymorphism was per-
formed by PCR-RFLP. Statistical analysis was conducted by the Chi-Square 
and Odds Ratio (OR) tests. 263 samples corresponded to HbSS patients 
and 40 to HbSC. The retinopathies occurrence was higher in HbSC patients, 
with 33.3% against 5.2% in HbSS group (p<0.05). The HbSC genotype was 
associated with retinopathy risk (OR=6.4;2.6≤CI95%≤15.9). The allele A 
(-308G/A-TNFA) was more frequent in patients with retinopathy in both 
groups: HbSS (10.71% against 3.38%; p=0.02) and HbSC (40.0% against 
22.8%; p=0.4). Risk factor of the allele A (-308G/A-TNFA) in the retinopa-
thy in HbSS group was OR=3.43 (1.1≤CI95%≤10.6). These results confirm 
the prevalence of ocular manifestations in HbSC patients and suggest some 
effect of allele A (-308G/A-TNFA) in the retinopathy process, probably due 
its elevated ability to increase cell adhesion through the recruitment of in-
flammatory modulators, contributing to vaso-occlusive events.

 L.S. Torres: None. E. Belini-Junior: None. J.V. Okumura: None. W.M. 
Barberino: None. R.G. Oliveira: None. V.U. Teixeira: None. D.G.H. Silva: 
None. C.L.C. Lobo: None. C.R. Bonini-Domingos: None.
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P01.111
Maternal mortality in Vascular Ehlers-Danlos Syndrome patients : 
retrospective analysis of 40 french families
J. Mazzella, D. Molière, E. Messas, T. Mirault, X. Jeunemaitre, M. Frank;  
Hôpital Européen Georges Pompidou, Paris, France.

Background : Vascular Ehlers-Danlos syndrome (vEDS) is a rare genetic 
disease caused by mutations in the COL3A1 gene. Affected patients show in-
creased vascular, intestinal and uterine fragility. Pregnancies are considered 
at high risk for vEDS patients, but there is a paucity of data on the prevalence 
of mortality in this population.
Objective : To assess maternal mortality (MM) in vEDS patients followed in 
a single French referral center.
Methods : We retrospectively reviewed medical charts and pedigrees of 
all vEDS patients referred to our centre. Index-cases and their female as-
cendants (mothers and grand-mothers) were classified as carriers, likely 
or unlikely transmitters according to their family pedigree. Live births in 
pedigrees of carriers and likely transmitters were selected for mortality cal-
culation. Neomutations (both parents negative for COL3A1 mutation) were 
excluded from analysis.
Results : A total of 85 families were identified of which 45 were neomutati-
ons. The remaining 40 vEDS families were eligible for analysis. Pedigrees of 
n=35 index-cases and female ascendants in these families showed 6 geneti-
cally confirmed vEDS cases and 32 likely transmitters. All these women gave 
birth to 116 live-born children. Maternal death occurred in n=9 parturients. 
Causes of death were either intra-abdominal arterial rupture (n=6), either 
uterine rupture (n=3). Medium age at death was 30.9 years ± 4.0 years. Ma-
ternal mortality rate was estimated about 7.3 %.
Conclusion : These findings confirm previous maternal mortality estima-
tions in vEDS. However, due to specific obstetrical protective measures, a 
possible effect of the latter could not be measured.

 J. Mazzella: None. D. Molière: None. E. Messas: None. T. Mirault: None. X. 
Jeunemaitre: None. M. Frank: None.

P01.112
The clinical and molecular spectrum of D4ST1-deficient Ehlers-
Danlos Syndrome
D. M. Syx1, S. Symoens1, M. C. Maiburg2, I. Van de Laar3, J. Morton4, A. De Paepe1, F. 
Malfait1;  
1Center for Medical Genetics, Ghent University Hospital, Ghent, Belgium, 2Department 
of Medical Genetics, Utrecht, Netherlands, 3Department of Clinical Genetics, Erasmus 
Medical Center, Rotterdam, Netherlands, 4Clinical Genetics Unit, Birmingham Women‘s 
Hospital, Birmingham, United Kingdom.

Recently, we described Ehlers-Danlos syndrome (EDS), musculocontractu-
ral type (former EDS-type-VIB), an autosomal recessive (AR) EDS-subtype 
caused by loss-of-function mutations in CHST14, encoding dermatan-4-sul-
fotransferase-1 (D4ST1). D4ST1 catalyzes 4-O-sulfation of the glycosamino-
glycan dermatan-sulfate (DS), which is covalently linked to proteoglycans. 
Loss of D4ST1-activity results in the replacement of DS by chondroitin-
sulfate on the decorin proteoglycan and leads to impaired collagen fibril 
assembly.
CHST14-defects have previously been associated with the ‘adducted-thumb-
clubfoot-syndrome’ and the EDS-Kosho-type. Based on their clinical and 
molecular overlap, these entities likely represent one phenotypic continu-
um, referred to as ‘D4ST1-deficient EDS’. Here, we present a comprehensive 
phenotypic characterization and novel homozygous CHST14-mutations in 
three new D4ST1-deficient EDS patients to highlight the severe and pleio-
tropic presentation of the disorder and to further document its molecular 
basis. Characteristic clinical manifestations are the craniofacial abnormali-
ties, severe skin fragility with dystrophic scarring, and easy bruising, exces-
sive palmar wrinkling, tapered fingers, congenital joint contractures with 
distal joint hyperlaxity, clubfeet, and early-onset eye abnormalities, inclu-
ding glaucoma, cataract and retinal detachment.
Despite clinical overlap with several other recessive EDS subtypes such as 
EDS-type-VIA, spondylocheirodysplastic EDS, FKBP14-deficient EDS, and 
progeroid EDS, the condition can be recognized by its characteristic cra-
niofacial features, congenital joint contractures with adducted thumb and 
clubfeet, and severe gastrointestinal and urogenital manifestations. The 
mutation spectrum includes homozygous and/or compound heterozygous 
nonsense, missense and frameshift mutations, all causing loss of D4ST1 
function. By linking EDS to genetic defects in proteoglycan synthesis, this 
disorder further highlights the broad genetic heterogeneity of the EDS spec-
trum.

 D.M. Syx: None. S. Symoens: None. M.C. Maiburg: None. I. Van de Laar: 
None. J. Morton: None. A. De Paepe: None. F. Malfait: None.

P01.113
A complex rearrangement of the OCA2 gene in two unrelated albino 
patients
F. Morice-Picard1,2, E. Lasseaux3, D. Simon2, S. François2, D. Cailley3, C. Rooryck2,3, D. 
Lacombe2,1, B. Arveiler2,3;  
1Service de Génétique Médicale, CHU de Bordeaux, Bordeaux, France, 2Laboratoire 
Maladies Rares - Génétique et Métabolisme (EA 4576) (Université de Bordeaux), 
Bordeaux, France, 3Laboratoire de Génétique, CHU de Bordeaux, Bordeaux, France.

Oculocutaneous albinism (OCA) is an autosomal recessive disease charac-
terized by hypopigmentation of the skin, hair and eyes. Molecular analy-
sis allows to classify patients, depending on the gene that is mutated, into 
OCA1 (TYR gene), OCA2 (formerly called P gene), OCA3 (TYRP1) and OCA4 
(SLC45A2). Deletions and duplications are investigated using ultra-high 
resolution array-CGH, in which the 4 genes are covered at a density of 1 
probe/102bp on average. We report two patients with a complex rearran-
gement. Array-CGH analysis indicated the presence of two heterozygous de-
letions restricted to introns 2 and 20 respectively, the intervening segment 
being present in two copies. Both deletions were inherited from her mother, 
thus indicating that both deletions were on the same allele. Patient 2 was 
heterozygous for the same deletions of introns 2 and 20 as patient 1. Remar-
kably, the 5’ breakpoint of the intron 2 deletion and the 3’ breakpoint of the 
intron 20 deletion seemed to be at the same position as the breakpoints of 
an intron 2-20 deletion that previously identified in three patients of polish 
origin. The same haplotype as that associated with the intron 2-20 deletion 
in the polish patients was observed. A PCR-sequence analysis performed 
with primers located on each side of the intron 2-20 deletion confirmed that 
patients 1 and 2 indeed harbored the “polish” deletion. FISH analysis sho-
wed that the intervening segment was inserted near the OCA2 gene. High 
throughput sequencing of the entire 15q11-13 region revealed a complex 
rearrangement in OCA2 gene.

 F. Morice-Picard: None. E. Lasseaux: None. D. Simon: None. S. François: 
None. D. Cailley: None. C. Rooryck: None. D. Lacombe: None. B. Arveiler: 
None.

P01.114
KRT74 mutation associated with autosomal recessive hair-nail 
ectodermal dysplasia
D. Raykova1, J. Klar1, A. Azhar2, M. Wajid2, T. Naeem Khan2, S. M. Baig2, N. Dahl1;  
1Department of Immunonology, Genetics and Pathology, Science for Life Laboratory at 
Uppsala University, Biomedical Centre, Uppsala, Sweden, 2Human Molecular Genetics 
Laboratory, Health Biotechnology Division, National Institute for Biotechnology and 
Genetic Engineering (NIBGE), Faisalabad, Pakistan.

Pure hair and nail ectodermal dysplasia (PHNED) comprises a heteroge-
neous group of rare heritable disorders characterized by thin and brittle 
hair, hypotrichosis, onychodystrophy and micronychia. PHNED has pre-
viously been associated with mutations in KRTHB5 and HOXC13 on chro-
mosome 12p11.1-q14.3. We have investigated a consanguineous Pakistani 
family with autosomal recessive PHNED linked to the keratin gene cluster 
on 12p11.1 but without detectable mutations in KRTHB5 and HOXC13. Exo-
me sequencing of affected family members revealed three linked genes with 
missense variants that were excluded in a control population. One of these 
variants (c.T821C, p.Phe274Ser) is located in the KRT74 gene expressed in 
hair follicles and nail matrix. The KRT74 variant segregates in a homozy-
gous state in all affected family members, whereas all heterozygous carriers 
have normal hair and nails. Heterozygous KRT74 mutations have previously 
been associated with autosomal dominant hypotrichosis simplex and wooly 
hair (HSWH). Our results suggest for the first time that homozygosity for 
a KRT74 missense mutation causes autosomal recessive PHNED. These fin-
dings expand the phenotypic spectrum associated with KRT74 mutations 
and imply that autosomal recessive PHNED and autosomal dominant HSWH 
are allelic conditions.

 D. Raykova: None. J. Klar: None. A. Azhar: None. M. Wajid: None. T. Naeem 
Khan: None. S.M. Baig: None. N. Dahl: None.

P01.115
Novel ZMPSTE24 (FACE1) mutations in patients affected with 
Restrictive Dermopathy or related progeroid syndromes and 
mutation update.
C. L. Navarro1,2, V. Esteves-Vieira3, S. Courrier1,2, A. Boyer3, T. Nguyen4,5, L. Huong4,6, 
P. Meinke4, W. Schröder4, V. Cormier-Daire7, Y. Sznajer8, D. Amor9, K. Lagerstedt10, M. 
Biervliet11, P. C. van den Akker12, P. Cau1,2,13, P. Roll1,2,13, N. Lévy1,2,3, C. Badens1,2,3, M. 
Wehnert4, A. De Sandre-Giovannoli1,2,3;  
1UMRS_910 (INSERM), Marseille, France, 2AMU (Aix-Marseille Université), Marseille, 
France, 3Laboratory of Molecular Genetics, La Timone Children’s Hospital, Marseille, 
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France, 4Institute of Human Genetics and Interfaculty Institute of Genetics and 
Functional Genomics, Greifswald, Germany, 5Institute of Genome Research (IGR), Hà 
Nội, Viet Nam, 6National Institute of Hygiene and Epidemiology, Hà Nội, Viet Nam, 
7Inserm/Université U 781, Hôpital Necker - Enfants Malades, Paris, France, 8Center 
for Human Genetics, Cliniques universitaires St-Luc, UCL, Bruxelles, Belgium, 9Royal 
Children’s Hospital Genetics Clinic, Victoria, Australia, 10Department of Clinical 
Genetics, Karolinska University Hospital, Stockholm, Sweden, 11Department of Medical 
Genetics, University Hospital Antwerp, Antwerp, Belgium, 12University of Groningen, 
University Medical Center Groningen, Department of Genetics, Groningen, Netherlands, 
13Laboratory of cellular Biology, La Timone Children’s hospital, Marseille, France.

Restrictive dermopathy (RD) is a rare and extremely severe congenital ge-
nodermatosis, characterized by a tight rigid skin with erosions at flexure 
sites, multiple joint contractures, low bone density and pulmonary insuf-
ficiency generally leading to death in the perinatal period. RD is caused in 
most patients by compound heterozygous or homozygous ZMPSTE24 null 
mutations. This gene encodes a metalloprotease specifically involved in 
lamin A post-translational processing. Here, we report 7 novel ZMPSTE24 
mutations, identified in classical RD or Mandibulo-acral Dysplasia (MAD) 
affected patients. We also report 9 new families with one or two affected 
children carrying the common, homozygous thymine insertion in exon 9 and 
demonstrate the lack of a founder effect. Additionally, we describe several 
new ZMPSTE24 variants identified in unaffected controls or in patients af-
fected with non-classical progeroid syndromes. This mutation update inclu-
des a comprehensive search of the literature on previously described ZMP-
STE24 mutations and associated phenotypes. Moreover, pathophysiological 
mechanisms underlying RD and other premature aging syndromes linked 
to ZMPSTE24 are deeply discussed, confirming a general rule: RD mutations 
lead to complete loss-of-function of ZMPSTE24, whereas other less severe 
phenotypes are associated with at least one haploinsufficient allele.

 C.L. Navarro: None. V. Esteves-Vieira: None. S. Courrier: None. A. Boyer: 
None. T. Nguyen: None. L. Huong: None. P. Meinke: None. W. Schröder: 
None. V. Cormier-Daire: None. Y. Sznajer: None. D. Amor: None. K. 
Lagerstedt: None. M. Biervliet: None. P.C. van den Akker: None. P. Cau: 
None. P. Roll: None. N. Lévy: None. C. Badens: None. M. Wehnert: None. A. De 
Sandre-Giovannoli: None.

P01.116
The class II cytokines and psoriasis: a case-control study and meta-
analysis
E. Galimova1,2,3, V. Akhmetova1, B. Latipov4, K. Kingo5,6, R. Rätsep3,6, T. Traks5,6, S. Kõks3,6, 
E. Khusnutdinova1,2;  
1Institute of Biochemistry ang Genetics, Ufa Scientific Center of Russian Academy of 
Sciences, Ufa, Russian Federation, 2Department of Genetics and Fundamental Medicine, 
Bashkir State University, Ufa, Russian Federation, 3Department of Physiology, University 
of Tartu, Tartu, Estonia, 4Republican Dispensary of Dermatology and Venerology, Ufa, 
Russian Federation, 5Department of Dermatology and Venerology, University of Tartu, 
Tartu, Estonia, 6Centre of Molecular and Clinical Medicine, University of Tartu, Tartu, 
Estonia.

Background: The molecular basis of pathogenesis of psoriasis remains 
unclear, but one unifying
hypothesis of disease aetiology is the cytokine network model. The class II 
cytokines (CF2) and their receptors (CRF2) are all involved in the inflamm-
atory processes and single nucleotide polymorphisms (SNPs) in respective 
genes have been associated with psoriasis in a previous study of the Esto-
nian population.
Methods: DNA was obtained from 395 psoriasis patients of two ethnic 
groups from the Volga-Ural region of Russia and 476 ethnically matched 
controls. 47 SNPs in the loci of the CF2 genes and CRF2 were selected by 
SNPbrowser version 3.5. Genotyping was performed using the SNPlexTM 
platform.
Results: The genetic variant rs30461 previously associated in original case-
control study in Estonians, was also associated in Russians (Pc = 0.008, OR 
= 0.44), but did not reach statistical significance in the Bashkir populati-
on. Combined meta-analysis of three populations, including 943 psoriasis 
patients and 812 healthy controls, showed that the IL29 rs30461 C-allele 
was not associated with decreased risk of psoriasis (P = 0.165, OR = 0.68). 
Moreover, stratification of studies by ethnicity revealed a significant asso-
ciation in the European cohort (P = 9.506E-006, OR = 0.53).
Conclusion: Therefore, there is no overall evidence of association between 
psoriasis and SNP rs30461 of the IL29 gene, but there is some evidence to 
suggest that an association exists in Europeans. However, this current con-
cept should be considered as preliminary and the results need to be confir-
med in future independent studies.

 E. Galimova: None. V. Akhmetova: None. B. Latipov: None. K. Kingo: 
None. R. Rätsep: None. T. Traks: None. S. Kõks: None. E. Khusnutdinova: 
None.

P01.117
Antisense mediated exon skipping gene therapy for dystrophic 
epidermolysis bullosa
S. Turczynski1,2, M. Titeux1,2, L. Tonasso3, A. Hovnanian1,2,4;  
1INSERM U781 - Imagine Institute of Genetic Diseases, Paris, France, 2University Paris 
Descartes Sorbonne Cité, Paris, France, 3CNRS UMR5288, Toulouse, France, 4Department 
of Genetics, Necker Hospital, Paris, France.

Dystrophic Epidermolysis Bullosa (DEB) is a group of genodermatoses inhe-
rited in a dominant (DDEB) or recessive (RDEB) manner, characterised by 
severe skin and mucosae blistering after mild trauma. DEB is caused by mu-
tations in COL7A1 encoding type VII collagen that assembles into anchoring 
fibrils to form key dermo-epidermal adhesion structures. Exon skipping re-
lies on modulating the splicing of pre-messenger RNA to induce skipping of 
a mutated exon. Exons 73 and 80 of COL7A1 are of particular interest since 
they carry many recurrent mutations and their excision preserves the open 
reading frame. We first demonstrated the dispensability of these exons in an 
in vivo xenograft model using collagen VII null RDEB cells transduced with 
retroviral vectors containing COL7A1 cDNAs deleted of exon 73 or exon 80. 
We subsequently transfected primary RDEB keratinocytes and fibroblasts 
with antisense oligoribonucleotides (AONs) targeting key splicing regula-
tory elements of these exons, and achieved efficient skipping (up to 90%). 
Western blot and immunocytochemistry analyses demonstrated significant 
type VII collagen re-expression (up to 24%) in cells from three RDEB pati-
ents which were completely deficient in type VII collagen expression before 
transfection. We have now grafted RDEB skin equivalents generated from 
patients’ cells and have injected several doses of AONs to address in vivo 
efficiency. A humanized transgenic mouse carrying only the human COL7A1 
gene will also be used for pre-clinical studies to evaluate toxicity and routes 
of administration. If successful, this approach would offer potential for trea-
ting RDEB patients by local or systemic delivery of AONs.

 S. Turczynski: None. M. Titeux: None. L. Tonasso: None. A. Hovnanian: None.

P01.118
Revertant mosaicism in the first case of recessive Epidermolysis 
Bullosa Simplex due to KRT5 loss of function mutations
M. Titeux1,2, N. Pironon1,2, E. Tron3, S. Fraitag4, C. Prost-Squarcioni5, A. Hovnanian1,2,3;  
1Inserm U781 - Institut Imagine, Paris, France, 2University Paris Descartes - Sorbonne 
Cité, Paris, France, 3Department of Genetics, Necker Hospital, Paris, France, 4Department 
of Histology, Necker Hospital, Paris, France, 5Department of Histology, Avicenne Hospital, 
Bobigny, France.

Epidermolysis bullosa simplex (EBS) is characterized by intra-epidermal 
blistering upon mild trauma. Most EBS cases are caused by dominant mis-
sense mutations in KRT5 or KRT14 encoding keratin 5 and keratin 14, but 
few cases of recessively inherited EBS due to KRT14 mutations have been 
reported. In this study, we report the case of a 14 months-old girl from unre-
lated healthy parents, presenting with severe and extensive skin blistering 
at birth with partial improvement during childhood and patches of non-
blistering skin. Direct sequencing of KRT5 from blood leukocyte DNA of the 
proband and her parents revealed two recessive loss-of-function mutations 
leading to frameshift and PTC: 1) a two base-pair deletion in exon 3 inhe-
rited from the mother; 2) a T>C transition deep within intron 2 inherited 
from the father. The latter disrupts KRT5 pre-mRNA splicing and leads to 
the inclusion of a 41 nucleotides pseudo-exon through imbalanced binding 
of SRp40 and hnRNPA1 splicing factors. Western blot analysis from patient 
keratinocytes demonstrated reduced level of full-length keratin 5 indicating 
that the intronic mutation is leaky, rescuing the synthesis of a small amount 
of wild-type protein. Splicing modulation using an antisense oligoribonu-
cleotide targeting the mutation restored the synthesis of wild type KRT5 
mRNA and keratin 5 protein. Remarkably, direct sequencing, RT-PCR and 
immunohistofluorescence analyses of islands of non-blistering skin demon-
strated somatic revertant mutations. This is the first reported case of reces-
sive EBS due to KRT5 mutations, demonstrating gene dosage effect in EBS 
and presenting with revertant mosaicism.

 M. Titeux: None. N. Pironon: None. E. Tron: None. S. Fraitag: None. C. Prost-
Squarcioni: None. A. Hovnanian: None.

P01.119
Filaggrin mutations in Slovenian patients with atopic and contact 
dermatitis
M. Rijavec1, H. Rupnik2, P. Korošec1;  
1University Clinic of Respiratory and Allergic Diseases Golnik, Golnik, Slovenia, 
2Department of Dermatovenereology, University Medical Centre Ljubljana, Ljubljana, 
Slovenia.



ABSTRACTS POSTERS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG 81

Back to index

Dysfunction of epidermal barrier contributes significantly to the develop-
ment of common skin diseases, such as atopic dermatitis (AD), allergic con-
tact (ACD) and chronic irritant contact dermatitis (CICD). One of the most 
important proteins, involved in generation and maintenance of epidermal 
barrier, is filaggrin, encoded by the filaggrin gene (FLG), located within the 
epidermal differentiation complex on chromosome 1q21.
Four prevalent loss-of-function mutations in the FLG gene (R501X, 2282del4, 
R2447X and S3247X) were genotyped in 241 AD, 100 ACD and 44 CICD pa-
tients and in 164 healthy controls from Slovenia.
The most frequent FLG mutation 2282del4, but not R501X, R2447X or 
S3247X, was significantly associated with greater risk for AD (OR=4.33, 95% 
CI: 1.26-14.96, P=0.012). Furthermore, subgroup analysis among AD pati-
ents revealed that carriers of FLG loss-of-function mutation were more likely 
to have earlier onset (<2 years: OR=8.09, 95% CI: 2.19-29.87, P=0.0006) and 
longer persistence of the disease (>20 years: OR=15.54, 95% CI: 4.13-58.44, 
P<0.0001) as well as they more often required hospitalisation (OR=12.38, 
95% CI: 3.36-45.60, P<0.0001). On the other hand no association between 
FLG mutations and ACD or CICD, were found.
The FLG loss-of-function mutations that contribute to the impaired epithe-
lial barrier function, increases the risk for development of AD, but not ACD 
or CICD, in Slovenian patients. FLG mutations are also a predisposing factor 
for a more severe AD phenotype, leading to earlier onset, longer persistence 
and hospitalisation. Genotyping of FLG mutations is helpful for identificati-
on of patients at higher risk for severe and more persistent disease.

 M. Rijavec: None. H. Rupnik: None. P. Korošec: None.

P01.120
Mutations in IL36RN in patients with generalized pustular psoriasis
U. D. Hüffmeier1, A. Körber2, R. Renner3, H. Sticht4, D. Wilsmann-Theis5, P. Schulz6, M. 
Sticherling3, H. Traupe7, R. Mössner8;  
1Human Genetics, University of Erlangen, Erlangen, Germany, 2Department of 
Dermatology, University of Essen, Essen, Germany, 3Department of Dermatology, 
University of Erlangen, Erlangen, Germany, 4Bioinformatics in Biochemistry, University 
of Erlangen, Erlangen, Germany, 5Deparment of Dermatology, University of Bonn, 
Bonn, Germany, 6Department of Dermatology, Bad Bentheim, Bad Bentheim, Germany, 
7Department of Dermatology, University of Münster, Münster, Germany, 8Department of 
Dermatology, University of Göttingen, Göttingen, Germany.

GPP is a rare disorder affecting 2 of 1 million individuals in Europe. It is 
characterized by repeating flare-ups of pustular psoriasis and a potentially 
life-threatening accompanying multisystemic inflammation. Recently, mis-
sense mutations in IL36RN were identified for GPP. We screened IL36RN 
in 19 GPP patients and identified mutations in 7 patients: 4 homozygous 
for p.His32Arg, p.Pro76Leu or p.Ser113Leu (twice), and 3 patients com-
pound heterozygous for p.Ser113Leu and either p.Arg48Trp, p.Glu94X or 
p.Pro76Leu. p.Glu94X as well as the 2 missense mutations p.His32Arg and 
p.Pro76Leu affecting highly conserved residues were novel. Molecular mo-
deling of missense mutations revealed effects on protein stability or binding 
to IL-36 receptor. The newly identified mutations were not present in 190 
controls. Available parents were tested as heterozygous mutations carriers. 
1 further patient was heterozygous for p.S113L, while neither he nor 11 
patients without IL36RN mutations had an intragenic deletion. Phenotype 
genotype correlation was difficult due to different mutations in few carriers. 
No significant difference in age of onset between noncarriers/ carriers of 
mutations was observed. The widely varying age of onset (1-51 y.) in 4 ho-
mozygous patients for p.Ser113Leu (2 previously published) can currently 
not be explained. An additional coding variant (p.Ser200Asn) in CARD14 was 
identified in one of them (aoo.: 1 year) which might modify disease severity. 
The rate of 35.2% IL36RN mutation carriers provides further evidence that 
GPP is heterogeneous. As therapy with anakinra in some GPP patients is ef-
fective, revealing the molecular basis of GPP in single patients is important 
for therapeutic decision-making.

 U.D. Hüffmeier: None. A. Körber: None. R. Renner: None. H. Sticht: None. D. 
Wilsmann-Theis: None. P. Schulz: None. M. Sticherling: None. H. Traupe: 
None. R. Mössner: None.

P01.121
Novel γ-secretase gene mutations in familial Hidradenitis suppurativa 
/ Acne inversa and evidence for genetic heterogeneity.
R. Meda1, U. Ratnamala2, D. Jhala1, S. K. Nath3, T. Y. Mehta4, F. M. Al-Ali5, M. V. Rao1, S. 
Nair6, J. J. Sheth7, N. K. Chandramohan8, D. G. Saple9, M. R. Kuracha10, R. Uppala11;  
1Department of Zoology, School of Sciences, Gujarat University, Ahmedabad, India, 
2Department of Pharmacology, Creighton University, Omaha, NE, United States, 33. 
Arthritis and Immunology Research Program, Oklahoma Medical Research Foundation, 
Oklahoma City, OK, United States, 4Samarpan Medical & Research Organization on 

Skin, Modasa, India, 5Dermatology Centre, Rashid Hospital, Dubai Health Authority 
(DHA), Dubai, United Arab Emirates, 6Department of Fetal Medicine, Lifeline Genetics 
and Research Centre, Lifeline Hospital, Adoor, India, 7Foundation for Research in 
Genetics and Endocrinology, Ahmedabad, India, 8Division of Surgical Oncology, 
Regional Cancer Centre, Medical College, Thiruvananthapuram, India, 9Department of 
dermatovenereology, Brichkandi Hospital and Trust, Mumbai, India, 10Cancer center, 
Creighton University, Omaha, NE, United States, 11Green Cross Blood Bank and Genetic 
Research laboratory, Ahmedabad, India.

Hidradenitis Suppurativa / acne inversa (AI) is a chronic, inflammatory, re-
current, debilitating skin follicle disease that usually presents after puberty 
with painful, deep-seated, inflamed lesions in the apocrine gland-bearing 
areas of the body, most commonly the axillaries, inguinal, and anogenital 
regions. Recently, mutations of NCSTN, PSEN1 and PSENEN genes located at 
1q23.3, 19q13.12 and 14q24.2, respectively, have been reported in sporadic 
and familial AI patients, suggesting that these genes play an important role 
in AI development. Here, we report two novel mutations of NCSTN in two 
multi-generational Indian families with AI and various associated anoma-
lies including squamous cell carcinoma. Mutation search in exons and splice 
junctions of above three candidate genes identified a frameshift mutation, 
c.687insCC (p.Cys230ProfsX31), which is predicted to terminate at codon 
261 after the addition of 31 novel amino acids within exon 6 of NCSTN. A 
nonsense mutation due to a 2-nt deletion, resulting in a stop codon (L600X), 
within exon 16 of NCSTN was found in family UR-253. It is known that NCSTN 
is subunit of the γ-secretase complex, an endoprotease complex that cata-
lyzes the intramembrane cleavage of integral membrane proteins such as 
Notch receptors and APP (β-amyloid precursor protein). We did not detect a 
pathogenic or predisposing variant in any candidate genes in another three 
multigenerational AI families, indicating genetic heterogeneity in AI. Identi-
fication of present novel mutations expands NCSTN gene mutation spectrum 
associated with AI phenotype. The present data supported the significance 
of γ-secretase dysfunction in the etiology of AI.

 R. Meda: None. U. Ratnamala: None. D. Jhala: None. S.K. Nath: None. T.Y. 
Mehta: None. F.M. Al-Ali: None. M.V. Rao: None. S. Nair: None. J.J. Sheth: 
None. N.K. Chandramohan: None. D.G. Saple: None. M.R. Kuracha: None. R. 
Uppala: None.

P01.122
IP-associated NEMO mutations as a tool to unravel the key molecular 
mechanisms in NF-kappaB activation
A. Pescatore1, E. Esposito1, G. Courtois2, V. Ursini1;  
1nstitute of Genetics and Biophysics “Adriano Buzzati Traverso” CNR, Naples, Italy, 
2nstitut de Recherches en Technologies et Sciences pour le Vivant (iRTSV), Grenoble, 
France.

Mutations of the gene coding for NEMO has been shown to cause the X-linked 
inherited disease Incontinentia Pigmenti (IP). IP presents with skin lesions 
appearing at birth and evolving in four typical inflammatory stages. In addi-
tion, other neuroectodermal tissues can be affected. NEMO is the regulatory 
subunit of the kinase complex IKK, required for the canonical NF-kappaB ac-
tivations. Further progress on the comprehension of the IP physiopathology 
depends also on the detailed understanding of the mechanisms of action of 
NEMO mutated protein in the context of IP pathology.
Starting from the NEMO screening in a large cohort of IP patients from EU 
we investigated the IP physiopathology by studying selected mutations in 
several cell lines.
We described a NUB (NEMO Ubiquitin Binding) domain mutation, A323P 
that we found in a patient with a severe form of IP. This substitution caused 
a defect in the non-degradative ubiquitination process and, consequently, 
drastically decreased NEMO-dependent NF-kappaB activation. Combining 
these evidences to the molecular study of an N-terminal missense mutation 
(E57K), we finally characterized the domains participating in NEMO/TRAF6 
interaction, providing genetic and molecular evidences supporting the role 
of this physical interaction in NF-kappaB activation. More important, dissec-
ting specific molecular interactions within the NEMO-related activity, not 
only as NF-kappaB regulator, could suggest new targets for the development 
of potentially effective therapeutic strategies.
This study is supported by the Association Incontinentia Pigmenti France 
(http://www.incontinentiapigmenti.fr).

 A. Pescatore: None. E. Esposito: None. G. Courtois: None. V. Ursini: None.
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P01.123
Naturally occurring keratoderma in dog breeds as relevant models for 
human palmoplantar keratoderma.
A. Thomas1, J. Plassais2,3, E. Guaguère4, E. Bourrat5, A. Guillory2,3, C. Dufaure de Citres6, 
P. Quignon2,3, F. Degorce-Rubiales7, L. Lagoutte2,3, C. Hitte2,3, E. Bensignor8, C. Kaerle6, M. 
Delverdier9, C. André2,3;  
1ANTAGENE, Laboratoire d‘analyses génétiques, La Tour de Salvagny, France, 2CNRS, 
UMR 6290, Institut de Génétique et Développement de Rennes, Rennes, France, 
3Université Rennes 1, UEB, Biosit, Faculté de Médecine, Rennes, France, 4Clinique 
Vétérinaire Saint Bernard, Lomme, France, 5Département de dermatologie, Hôpital St 
Louis, Paris, France, 6ANTAGENE, La Tour de Salvagny, France, 7Laboratoire d’Anatomie 
Pathologique Vétérinaire du Sud-Ouest LAPVSO, Tolouse, France, 8Clinique Vétérinaire 
de la Boulais, Cesson-Sévigné, France, 9Service d’Anatomie Pathologique, Ecole 
Vétérinaire de Toulouse, Toulouse, France.

In humans, inherited palmoplantar keratoderma is a complex heteroge-
neous group of genodermatoses clinically presenting as hyperkeratosis of 
the palms and soles. Genetic causes of non syndromic autosomal recessi-
ve keratoderma are not well known except for Meleda‘s disease. In dogs, 
footpad hyperkeratosis naturally segregates mainly in two breeds, Dogue 
de Bordeaux and Irish Terrier. The onset usually occurs in puppies of six 
months old or younger. Clinical signs consist of dermatological lesions af-
fecting footpads and/or nose showing thickening with severe keratinous 
proliferations and fissures. These two breeds having concentrated delete-
rious alleles due to the drastic selection of these breeds. Pedigree analyses 
led us to hypothesize a monogenic recessive inheritance of the disease in 
each breed. The genetic causes of the disease in the two dog breeds are sear-
ched by genetic linkage and genetic association studies. We collected blood 
samples from 100 Dogues de Bordeaux, including 30 affected dogs and 33 
Irish Terrier, including 12 affected dogs. We performed a Genome Wide As-
sociation Study in both breeds using the recently available Illumina Canine 
HD 170,000 SNPs array. To date, most of the genes known to be involved in 
human Palmoplantar Keratoderma, have been excluded by genetic linkage, 
allowing to hypothesize that novel genes could be discovered in the two dog 
breeds. These approaches, in addition to comparative genetics, bring alter-
native spontaneous models and also open the field for clinical trials for the 
benefit of dogs and humans.

 A. Thomas: None. J. Plassais: None. E. Guaguère: None. E. Bourrat: None. A. 
Guillory: None. C. Dufaure de Citres: None. P. Quignon: None. F. Degorce-
Rubiales: None. L. Lagoutte: None. C. Hitte: None. E. Bensignor: None. C. 
Kaerle: None. M. Delverdier: None. C. André: None.

P01.124
Molecular study in a patient with Incontinentia pigmenti
C. Cervera-Acedo1, J. Aguirre-Lamban1, J. del Olmo López2, A. Olloqui Escalona2, A. 
Garcia-Oguiza3, M. Poch-Olive3, E. Dominguez-Garrido1;  
1Fundación Rioja Salud-CIBIR, Logroño, Spain, 2Fundación Hospital de Calahorra, 
Calahorra, Spain, 3Hospital San Pedro, Logroño, Spain.

Introduction
Incontinentia pigmenti (IP) is a rare X-linked dominant genodermatosis 
(Xq28), lethal in the majority of affected males in utero and variably ex-
pressed in females due to lyonization phenomenon. The diagnosis of IP is 
based on clinical findings and molecular genetic testing of IKBKG (NEMO) 
gene. It consists of 10 exons and encodes a protein of 419 amino acids. Ap-
proximately 65% of affected females present a 11.7 kb deletion that remo-
ves exons 4-10 of the NEMO gene.
Subjects and Methods
A one and a half year old female patient, with healthy and non-consan-
guineous parents, was dignosed with IP by skin biopsy. The karyotype 
was normal, 46XX. Multiplex PCR and electrophoresis were performed to 
identify the common deletion. In addition, sequencing analysis of all the 10 
exons was performed. The X chromosome inactivation (XCI) pattern was de-
termined by PCR amplification at the Androgen receptor locus (HUMARA).
Results
Deletion of exons 4 to 10 was not detected. Moreover, no additional variants 
were found. The XCI showed a partial skewing: 16% / 84%.
Discussion
IP is a severe systemic pathology that requires multidisciplinary follow-up, 
particularly during the first year of life. Currently, NEMO is the only known 
gene associated with IP, and it is responsible of 73% of the cases. cDNA se-
quencing analysis will be analyzed. Due to the etiology is still unknown in 
the remaining 27%, it suggests that other genes should be further investi-
gated.

 C. Cervera-Acedo: None. J. Aguirre-Lamban: None. J. del Olmo López: 
None. A. Olloqui Escalona: None. A. Garcia-Oguiza: None. M. Poch-Olive: 
None. E. Dominguez-Garrido: None.

P01.125
Porphyria Cutanea Tarda (PCT): An exploratory focus group study
J. Andersen1,2, M. Råheim2, G. A. Strandnæs1, S. Sandberg1,2, E. Gjengedal2;  
1Haukeland University Hospital, Bergen, Norway, 2University of Bergen, Bergen, Norway.

PCT is characterized by fragile skin with blistering on sun exposed areas, 
and exists in both hereditary and sporadic forms. Symptoms typically deve-
lop in late adulthood and can be triggered by iron overload, alcohol intake, 
estrogens and various liver diseases. Treatment consists of phlebotomy to 
reduce iron, or to increase urinary porphyrin excretion by administering 
chlorochin. The Norwegian Porphyria Centre (NAPOS) offers predictive ge-
netic testing and counseling to at-risk family members in hereditary cases.
The aim was to explore what experiences persons with PCT have concer-
ning symptoms, treatment, prevention and follow up. Interpretive descrip-
tion was used as a qualitative approach. Three focus groups were held, each 
consisting of seven participants, 11 women and 10 men aged between 31 
and 77. Eleven participants had hereditary PCT, and all had experienced 
symptoms during the last five years.
Participants’ symptoms varied from fragile skin to what was described as 
a desperate situation, with huge blisters, skin falling off and feeling as if 
in a “horror movie”. Treatment with phlebotomy did cause rapid improve-
ment and made the situation less dramatic. PCT was perceived as being in 
the blood, rather than a skin disease, and made participants contemplate 
if other health issues were caused by PCT, and if there were more to this 
disease than the specialist knew. Although most participants had not expe-
rienced relapses, they regarded PCT as a chronic disease, requiring controls 
and prophylactic phlebotomy for the reminder of their lives.

 J. Andersen: None. M. Råheim: None. G.A. Strandnæs: None. S. Sandberg: 
None. E. Gjengedal: None.

P01.126
Frame shift mutation of the ZMPSTE24 gene in two siblings affected 
with restrictive dermopathy
A. Morkūnienė1,2, A. Matulevičienė1,2, L. Ambrozaitytė1,2, R. Meškienė1,2, R. Meškauskas3, 
A. Utkus1,2;  
1Centre for Medical Genetics, Vilnius University Hospital Santariškių Klinikos, Vilnius, 
Lithuania, 2Department of Human and Medical Genetics, Faculty of Medicine, Vilnius 
University, Vilnius, Lithuania, 3National Centre of Pathology, Affiliate of Vilnius 
University Hospital Santariškių Klinikos, Vilnius, Lithuania.

Restrictive dermopathy (RD) is a rare lethal autosomal genodermatosis. We 
report on 2 siblings from consecutive pregnancies affected with RD. The 
proband was born at 28 weeks of gestation to a 27-year-old healthy wo-
man whose first child died due to respiratory insufficiency on his 16th day, 
falsely diagnosed with congenital ichthyosis by dermatologist. There were 
no further investigations performed for him at that time. Clinical symptoms 
of the first child showed the same morphology as that of the second baby. 
Physical examination of the proband showed extensive areas of tight, shiny, 
translucent skin with multiple fissures on the neck and shoulders and pro-
minent cutaneous vessels. Face showed the characteristic dysmorphic fea-
tures: hypertelorism, antimongoloid slant, sparsed eyelashes, small pinched 
nose, micrognathia, mouth O-shaped, multiple joint contractures. The pati-
ent died on 23rd day after birth due to pulmocardial insufficiency.
Skin biopsy microscopic examinations revealed evenly thickened epidermis, 
hypergranulosis with large keratohyalin grains and decrease of the elastic 
fibers in the dermis, undeveloped sweat glands.
The DNA of the proband and his parents were extracted from the venous pe-
ripheral blood samples using phenol-chlorophorm DNA extraction method. 
The sibling DNA was extracted from dried blood spot sample (Guthrie card) 
using the InstaGene™ Matrix (BIO-RAD Laboratories, Inc., USA). Amplificati-
on using specific primers for 10 exons of the ZMPSTE24 gene was performed 
for all samples.
Homozygous frame shift mutation c.50delA (p.[Lys17Serfs*21];[Lys17Serfs
*21]) was identified in exon 1 of the ZMPSTE24 gene for both affected child-
ren. The parents genotypes were heterozygous for this mutation.

 A. Morkūnienė: None. A. Matulevičienė: None. L. Ambrozaitytė: None. R. 
Meškienė: None. R. Meškauskas: None. A. Utkus: None.

P01.127
Retinitis Pigmentosa, Cutis Laxa and Pseudoxanthoma Elasticum-Like 
Skin Manifestations Associated with GGCX mutations
A. Kariminejad1, B. Bozorgmehr1, A. Najafi2, A. Khoshaeen3, M. Ghalandari1, H. 
Najmabadi1, O. M. Vanakker4, M. J. Hosen4, F. Malfait4, D. Quaglino5, R. J. Florijn6, B. A. B. 
Bergen7,8,9, R. C. Hennekam8,10;  
1Kariminejad Najmabadi Pathology and Genetics Center, Tehran, Islamic Republic 
of Iran, 2Azad University Medical Branch,Tehran, Iran, Tehran, Islamic Republic of 
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Iran, 3Mehrgan Genetic Center, Sari, Iran, Tehran, Islamic Republic of Iran, 44- Center 
for Medical Genetics, Ghent University Hospital, Ghent, Belgium, Ghent, Belgium, 
55- Department of Biomedical Sciences, University of Modena and Reggio Emilia, 
Modena, Italy, Modena, Italy, 6 Department of Ophthalmogenetics, The Netherlands 
Institute for Neuroscience (NIN), an institute of the Royal Netherlands Academy of Arts 
and Sciences (KNAW), Amsterdam, NL, Amsterdam, Netherlands, 76- Department of 
Ophthalmogenetics, The Netherlands Institute for Neuroscience (NIN), an institute of 
the Royal Netherlands Academy of Arts and Sciences (KNAW),, Amsterdam, Netherlands, 
87- Department of Clinical Genetics, Academic Medical Centre, University of Amsterdam, 
Amsterdam, Netherlands, 98- Department of Ophthalmology, Academic Medical Center, 
University of Amsterdam, Amsterdam, Netherlands, 109- Department of Pediatrics, 
AcademicMedicalCenter, University of Amsterdam, Amsterdam, Netherlands.

We describe the clinical findings and molecular results in 13 affected mem-
bers of two families who had a remarkably consistent phenotype consisting 
of pseudoxanthoma elasticum (PXE)- like skin manifestations in neck and 
trunk, cutis laxa of trunk and upper limbs, and retinitis pigmentosa. They 
had no coagulation abnormalities.
No mutation was identified in ABCC6 known to cause PXE. Subsequently, all 
13 affected family members were found to be homozygous for the splice-
site mutation c373+3G>T in the Gamma-Glutamyl carboxylase (GGCX) gene. 
Parents were heterozygous and healthy siblings were either heterozygous 
or had the wild-type. The two families were not known to be related, but 
originated from the same geographic region suggesting a founder effect.
GGCX mutations have been reported in patients with a PXE-like phenotype 
and cutis laxa before in patients who also had multiple Vitamin K-dependent 
coagulation factor deficiencies and no retinitis pigmentosa. We suggest that 
the present affected individuals represent a hitherto unreported phenotype 
associated with GGCX mutations, as the presence of two independent dis-
orders co-segregating in 13 family members and not occurring in an isola-
ted way in other family members us unlikely. Di-genic inheritance has been 
suggested to explain the variations in phenotype in GGCX mutation carriers. 
Consequently, the present unusual phenotype may not be explained by the 
GGCX mutations alone but may be influenced by variants in other genes or 
epigenetic and environmental factors.

 A. Kariminejad: None. B. Bozorgmehr: None. A. Najafi: None. A. Khoshaeen: 
None. M. Ghalandari: None. H. Najmabadi: None. O.M. Vanakker: None. M.J. 
Hosen: None. F. Malfait: None. D. Quaglino: None. R.J. Florijn: None. B.A.B. 
Bergen: None. R.C. Hennekam: None.

P01.128
Odonto-Onycho-Dermal Dysplasia/Schopf-Schulz-Passarge Syndrome 
spectrum: An interesting case.
M. Bedford1, F. Mussani2;  
1Genetics Department, North York General Hospital, Toronto, ON, Canada, 2Division of 
Dermatology, University of Toronto, Sunnybrook Health Sciences Centre, Toronto, ON, 
Canada.

We present a case of a 38-year-old female from Newfoundland with a mul-
titude of symptoms pertaining to her hair, nails, teeth and skin. For many 
years, she has had slow growing, fine, brittle hair on her scalp and scarring 
alopecia. Since childhood, she has had dystrophic finger and toenails and 
previously had dental work for peg shaped teeth. Furthermore, she has al-
ways had diminished sweating and palmo-plantar keratoderma. Recently, 
she has been diagnosed with a melanoma in-situ and eyelid cysts. Dysmor-
phology exam noted a bird-like facies.
This patient’s presentation is consistent with features of both Odonto-
Onycho-Dermal Dysplasia (OODD) and Schopf-Schulz-Passarge syndrome 
(SSPS). There is considerable overlap in clinical features between the two 
conditions. Both types of ectodermal dysplasia are autosomal recessive and 
have been associated with homozygous and compound heterozygous muta-
tions of the WNT10A gene. Our patient was found to be homozygous for the 
Cys107X mutation in WNT10A. This particular mutation has been reported 
in cases of both OODS and SSPS suggesting that features of these two con-
ditions are part of a spectrum connected by the same gene. Basal cell and 
squamous cell carcinomas have been reported in SSPS. Unique to this case is 
the occurrence of melanoma in situ. To our knowledge this is the first case of 
a WNT10A gene mutation reported in the Newfoundland population.

 M. Bedford: None. F. Mussani: None.

P01.129
The transglutaminase 5 mutations are frequent among Polish 
patients with acral skin blistering
D. Nesteruk1, K. Wertheim-Tysarowska1, A. Giza1, J. Sota1, J. Bal1, C. Kowalewski2;  
1Department of Medical Genetics, Institute of Mother and Child, Warsaw, Poland, 
2Department of Dermatology, Medical University of Warsaw, Warsaw, Poland.

Localized Simplex Epidermolysis Bullosa (EBS-loc., EBS Weber-Cockayne) 
is caused by mutations in keratins 5 and 14. However, in 50% of patients 
these mutations are not found despite acral skin blistering presence. This 
symptom is also present in another condition - acral peeling skin syndrome 
(APSS) caused by mutations in a TGM5 gene encoding transglutaminase 5. 
So far only 24 APSS cases have been reported worldwide and no epidemio-
logical data for Slavic population are available.
The aim of the study was to verify the hypothesis that TGM5 mutations oc-
cur in Polish patients with EBS-loc. clinical suspicion, no mutations in KRT5, 
KRT14 and no family history of blistering disorders.
DNA from 20 unrelated probands was analyzed by direct sequencing of the 
TGM5.
The Gly113Cys mutation was detected in 55% (22/40) alleles of affected pa-
tients (9 homozygous, 4 heterozygous cases) and in 2 (2%) healthy controls 
(n=103). A novel mutation - c.331delG was found in three proband’s alleles. 
Molecular studies are currently being pursued.
Our results indicate that TGM5 mutations are common in Polish patients 
with the clinical suspicion of the EBS-loc., which strongly supports the idea 
of the TGM5 molecular analysis incorporation into the first line diagnostic 
procedure in such cases. We showed for the first time that Gly113Cys mu-
tation is common in Polish patients and we identified previously unrepor-
ted recurrent mutation - c.331delG. High frequency of Gly113Cys in control 
population may also suggest that APSS incidence is highly underestimated 
in Poland.

 D. Nesteruk: None. K. Wertheim-Tysarowska: None. A. Giza: None. J. Sota: 
None. J. Bal: None. C. Kowalewski: None.

P01.130
No mutations in the serotonin related TPH1 and HTR1B genes in 
patients with monogenic sclerosing bone disorders.
E. Boudin1, K. Jennes1, F. de Freitas1, D. Tegay2, G. Mortier1,3, W. Van Hul1;  
1University of Antwerp, Edegem, Belgium, 2New York Institute of Technology College of 
Osteopathic Medicine (NYITCOM), Old Westbury, NY, United States, 3University Hospital 
Antwerp, Edegem, Belgium.

Since the identification of LRP5 as the causative gene for the osteoporo-
sis pseudoglioma syndrome (OPPG) as well as the high bone mass (HBM) 
phenotype, LRP5 and the Wnt/β-catenin signaling have been extensively 
studied for their role in the differentiation, proliferation and apoptosis of 
osteoblasts and osteocytes. However, more recently the direct effect of LRP5 
on osteoblasts and bone formation has been questioned. Gene expression 
studies showed that mice lacking lrp5 have increased expression of trypto-
phan hydroxylase 1 (tph1), the rate limiting enzyme for the production of 
serotonin in the gut. Furthermore, mice lacking either tph1 or htr1B, the re-
ceptor for serotonin on the osteoblasts, were reported to have an increased 
bone mass due to increased bone formation. This led to the hypothesis that 
LRP5 influences bone formation indirectly by regulating the expression of 
thp1 and the production of serotonin in the gut. Based on these data we 
decided to evaluate the role of TPH1 and HTR1B in the development of cra-
niotubular hyperostoses, a group of monogenic sclerosing bone dysplasias. 
Using Sanger sequencing, we screened the coding regions of both selected 
genes in 53 patients with a form of craniotubular hyperostosis which lack 
a mutation in the known causative genes LRP5, LRP4 and SOST. We found 
several common and rare coding variants in both studied genes. However, 
we could not identify disease-causing variants in neither of the tested genes. 
Therefore, we cannot provide support for an important function of serotonin 
in the pathogenesis of sclerosing bone dysplasias.

 E. Boudin: None. K. Jennes: None. F. de Freitas: None. D. Tegay: None. G. 
Mortier: None. W. Van Hul: None.

P01.131
ZNF750 is expressed in differentiated keratinocytes and regulates 
epidermal late differentiation genes
I. Cohen1,2, R. Y. Birnbaum3,4, K. Leibson1,2, R. Taube2, S. Sivan1,2, O. S. Birk1,2,5;  
1The Morris Kahn Laboratory of Human Genetics, National Institute for Biotechnology in 
the Negev, Ben Gurion University, Beer-Sheva, Israel, 2Department of Molecular Genetics 
and Virology, Ben-Gurion University, Beer-Sheva, Israel, 3Department of Bioengineering 
and Therapeutic Sciences, University of California San Francisco, San Francisco, CA, 
United States, 4Institute for Human Genetics, University of California San Francisco, San 
Francisco, CA, United States, 5Genetics Institute, Soroka Medical Center, Beer-Sheva, 
Israel.

Disrupted skin barrier due to altered keratinocyte differentiation is common 
in pathologic conditions such as atopic dermatitis, ichthyosis and psoriasis. 
However, the molecular cascades governing keratinocyte terminal differen-
tiation are not fully understood. We have previously demonstrated that a 
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dominant mutation in ZNF750 leads to a clinical phenotype reminiscent of 
psoriasis and seborrheic dermatitis. Here we show that ZNF750 is a nuclear 
effector that is strongly activated in and essential for keratinocyte terminal 
differentiation. ZNF750 was specifically expressed in the epidermal supra-
basal layers and its expression was augmented during differentiation, both in 
human skin and in-vitro, peaking in the granular layer. Silencing of ZNF750 
in differentiated HaCaT keratinocytes led to sustained proliferation, as well 
as diminished apoptosis. Genome-wide expression analysis of keratinocytes 
in which ZNF750 expression was silenced, showed markedly reduced ex-
pression of epidermal late differentiation genes, including gene subsets of 
epidermal differentiation complex and skin barrier formation such as FLG, 
LOR, SPINK5, ALOX12B and DSG1, known to be mutated in various human 
skin diseases. Furthermore, overexpression of ZNF750 in undifferentiated 
keratinocytes induced terminal differentiation genes. Thus, ZNF750 is a 
regulator of keratinocyte terminal differentiation and with its downstream 
targets can serve in future elucidation of therapeutics for common diseases 
of skin barrier.

 I. Cohen: None. R.Y. Birnbaum: None. K. Leibson: None. R. Taube: None. S. 
Sivan: None. O.S. Birk: None.

P01.132
Deciphering the genetics of inherited zinc deficiencies
S. Küry1, S. Schmitt1, E. Blouin2, S. Bezieau1;  
1CHU Nantes, Service de Génétique Médicale, Nantes, France, 2Laboratoire Labcatal, 
MontRouge, France.

Background: Acrodermatitis enteropathica (AE; MIM #201100) is a rare 
and severe autosomal recessive zinc deficiency disorder, characterized by 
acral and periorificial dermatitis, alopecia and diarrhea. In 2002, we and 
others identified SLC39A4 as the AE-causing gene, the mutation of which 
induced a defective intestinal zinc transport. The routine testing of SLC39A4 
which we proposed in our laboratory since then showed that only 43% of 
patients with a clinical picture suggestive of AE presented clearly pathoge-
nic anomalies in SLC39A4.
Purpose: Our goal was to determine the genetic cause of the cases unlinked 
to SLC39A4.
Method: 76 patients with a severe zinc deficiency were included: 70 with 
no identified SLC39A4 mutation, seven heterozygous for a deleterious SL-
C39A4 variant, and two not screened yet by the routine testing of SLC39A4. 
A custom next-generation sequencing approach was used which targeted 50 
genes directly involved in zinc homeostasis.
Results: A still preliminary analysis showed that ten cases could be related 
to mutations in SLC39A4. At least 12 patients were found heterozygous car-
riers of a very likely pathogenic variant in other genes of zinc homeostasis, 
and a differential diagnosis could be established for two patients.
Conclusions: We confirm SLC39A4 as the main causative gene of inherited 
zinc deficiency. Furthermore, we highlighted several genes potentially re-
sponsible for rarer forms of zinc deficiency, which could contribute to ex-
tend our knowledge on zinc physiology. As it turns out, a whole exome se-
quencing approach could be followed to identify new candidate genes in still 
unexplained AE-like cases.

 S. Küry: None. S. Schmitt: None. E. Blouin: None. S. Bezieau: None.

P01.133
A milder phenotype of acrodysostosis-2 due to a deletion of the 
proximal part of the PDE4D gene?
P. Lakeman1, L. C. Knegt1, V. Cormier-Daire2, R. C. M. Hennekam1,3;  
1Academic Medical Center, Department of Clinical Genetics, Amsterdam, Netherlands, 
2Département de Génétique Médicale, Université Paris Descartes, Hôpital Necker 
Enfants Malades., Paris, France, 3Academic Medical Center, Department of Pediatrics., 
Amsterdam, Netherlands.

Background: Acrodysostosis-2 (#MIM 614613) is a rare autosomal domi-
nant skeletal dysplasia characterized by short stature, severe brachydac-
tyly with cone-shaped epiphyses, midface and nasal hypoplasia and spinal 
stenosis. Many patients have (moderate) intellectual disability, some have 
hormone resistance (e.g. congenital hypothyroidism). In 2012, Lee et al. and 
Michot et al. both identified de novo heterozygous missense mutations in the 
phosphodiesterase 4D, PDE4D gene (5q12)(#MIM 600129), which is invol-
ved in the cyclic AMP metabolism. All mutations were absent in controls and 
were predicted to be pathogenic. Functional studies were not performed.
Case: a 43 year-old female patient presented with a mild intellectual disa-
bility, autism-like behaviour and depression, congenital hypothyroidism, 
short hands and feet (but not too short, resembling most brachydactyly type 
D), pectus excavatum, mild scoliosis, short stature (-1.5SD), strabismus and 

carpal tunnel syndrome. Childhood pictures show underdevelopment of the 
middle one third of the face (no longer visible now due to facial surgery). 
She was found to have a de novo 5q12.1 deletion of 64 kb (hg18: 59783994-
59848643) of which the proximal breakpoint is within PDE4D (promoter 
region and first exons).
Discussion: this is, as far as we know, the first non-missense PDE4D muta-
tion identified. The deletion is expected to result in decreased PDE4D func-
tioning. No functional studies were performed to explain the milder skeletal 
phenotype. Possibly, PDE4D missense mutations result in a dominant nega-
tive effect on protein analysis.
Conclusion: We present a relatively mild skeletal phenotype of acrodysosto-
sis-2 due to a de novo deletion of the proximal part of PDE4D.

 P. Lakeman: None. L.C. Knegt: None. V. Cormier-Daire: None. R.C.M. 
Hennekam: None.

P01.134
Genetic and functional studies on Hungarian families with Brooke-
Spiegler Syndrome
N. Nagy1,2,3, N. Rajan4, K. Farkas2, L. Kemeny3,2, M. Széll1,2;  
1University of Szeged, Dept of Medical Genetics, Szeged, Hungary, 2Dermatological 
Research Group of the Hungarian Academy of Sciences, Szeged, Hungary, 3University of 
Szeged, Dept of Dermatology and Allergology, Szeged, Hungary, 4University of Newcastle 
upon Tyne, Institute of Human Genetics, Newcastle upon Tyne, United Kingdom.

Brooke-Spiegler syndrome (BSS; OMIM 605041) is an autosomal dominant 
condition characterized by the development of skin appendage tumors, such 
as cylindromas, trichoepitheliomas and spiradenomas. BSS develops due to 
mutations in the tumor suppressor gene, CYLD. In this study we aimed to 
perform genetic and functional studies on Hungarian BSS families. Genetic 
screening of the CYLD gene identified a novel heterozygous missense mutati-
on (c.2613C>G; p.His871Gln) in a Hungarian BSS pedigree located in Szeged. 
Functional studies on the novel missense mutation demonstrated, that the 
CYLD-interactor NEMO protein immunoprecipitated from fibroblasts car-
rying the mutation is more ubiquitinated than the one immunoprecipitated 
from control cells. Since NEMO is a well-known negative regulator of the 
NF-κB signaling pathway, we hypothesize that this novel missense mutation 
of the CYLD gene might influence the NF-κB signaling pathway. In another 
family screening we identified a recurrent heterozygous nonsense mutation 
(c.2806C>T, p.Arg936X) in a BSS family located in the region of Szekszárd. 
The same recurrent nonsense mutation was identified in an Anglo-Saxon 
pedigree in the UK (region of Newcastle). Haplotype analysis of the Hungari-
an and Anglo-Saxon BSS pedigrees carrying the same nonsense mutation 
revealed independent mutation events in the background of the disease. Our 
results suggest that the position of the identified recurrent nonsense muta-
tion is a mutational hotspot on the gene.
The genetic screening of BSS pedigrees may identify the causative mutation 
on the CYLD gene thus we can offer presymptomatic screening and prenatal 
diagnosis, which may have a huge impact on family planning.

 N. Nagy: None. N. Rajan: None. K. Farkas: None. L. Kemeny: None. M. Széll: 
None.

P01.135
Kallikrein-related peptidase 5 transgenic mice recapitulate cutaneous 
and systemic hallmarks of Netherton syndrome, supporting a central 
role of this protease in the disease
L. Furio1,2, S. de Veer1,2, C. Deraison2, A. Briot2, C. Bonnart2, A. Robin2, A. Hovnanian1,2,3;  
1University Paris Descartes Sorbonne Cite, Paris, France, 2INSERM U781 and Imagine 
Institute of Genetic Diseases, Paris, France, 3Department of Genetics, Necker hospital, 
Paris, France.

Netherton syndrome (NS) is a severe, autosomal recessive ichthyosiform 
dermatosis caused by mutations of the SPINK5-encoded lymphoepithelial 
Kazal-type-related inhibitor (LEKTI). Complementary studies in humans 
and mice demonstrate the complexity of NS pathophysiology, which invol-
ves abnormal desquamation and constitutive activation of pro-inflammato-
ry and pro-allergic pathways. Although several proteases (kallikrein-related 
peptidase (KLK) 5, KLK7 and elastase 2) are overactive following absence of 
LEKTI, the known functions of KLK5 suggest it is central to the NS pheno-
type. To explore the role of KLK5 in NS, we have developed KLK5 transgenic 
mice (TgKLK5) whereby human KLK5 is expressed under the control of the 
involucrin promoter. KLK5 immunostaining demonstrated high transgene 
expression in the granular layer of TgKLK5 epidermis. Increased proteolytic 
activity was detected by zymography, both for KLK5 and for two proteases it 
is proposed to activate, KLK7 and elastase 2. Like in NS, TgKLK5 mice show 
a dramatic skin barrier defect with extensive scaling, accelerated filaggrin 
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processing and increased transepidermal water loss. The stratum corneum 
was also detached from the underlying epidermis through degradation of 
desmosomes. Additionally, TgKLK5 mice displayed hallmarks of cutaneous 
inflammation and allergy including high expression of IL-1β, TNF-α and the 
pro-Th2 cytokine TSLP and infiltration of mast cells and eosinophils, over-
time leading to development of skin lesions due to persistent scratching. 
Effects of inflammation extended to the systemic level with high serum IgE 
and TSLP levels. As KLK5 overexpression is sufficient to replicate NS, these 
findings establish KLK5 as the key initiator of the biological cascade under-
pinning the disease.

 L. Furio: None. S. de Veer: None. C. Deraison: None. A. Briot: None. C. 
Bonnart: None. A. Robin: None. A. Hovnanian: None.

P01.136
Genetic mosaicism associated with early Gorlin syndrome
E. Bueno Martínez1,2, A. Torrelo3, Á. Hernández Martín3, I. Palacios Álvarez4, L. López 
Almeida1, I. Rivera3, R. González Sarmiento1,2;  
1Unidad de Medicina Molecular. Facultad de Medicina. Universidad de Salamanca, 
Salamanca, Spain, 2Instituto de Investigación Biomédica de Salamanca IBSAL, 
Salamanca, Spain, 3Hospital Niño Jesús, Madrid, Spain, 4Hospital universitario de 
Salamanca, Salamanca, Spain.

A 12 year old patient with multiple papular and nodular skin lesions since 
birth, all of them located on the right side of her body, is presented. She has 
unilateral, segmentally arranged basaloid skin tumors, ipsilateral, palmo-
plantar pits of rather large size being distributed along Blaschko’s lines and 
an ipsilateral odontogenic keratocyst. In addition, she presents a family hi-
story of Gorlin Syndrome since her father suffers from this disease.
A molecular study of PTCH1 gene, which is associated with Gorlin syndro-
me, was performed by PCR and sequencing using patient‘s DNA extracted 
from peripheral blood and DNA extracted from biopsies of healthy and affec-
ted skin. In all cases was detected the c.3062A> G; p.Y1021C mutation. Fur-
thermore, the presence of a second novel mutation (c.543_549delGGCACTC; 
p.S181SfsX36) that produces a stop codon and generates a truncated protein 
was detected only in the DNA obtained from the affected skin. A family study 
showed up that the father only had the mutation c.3062A> G; p.Y1021C.
Sample Result
Peripheral blood DNA c.3062A>G p.Y1021C
Healthy skin biopsy DNA c.3062A>G p.Y1021C
Affected skin biopsy DNA c.3062A>G p.Y1021C 

c.543_549delGGCACTC p.S181SfsX36

We conclude that c.3062A> G; p.Y1021C mutation could be the cause of fa-
miliar disease while c.543_549delGGCACTC; p.S181SfsX36 mutation could 
be a de novo mutation that generates a genetic mosaicism since it does not 
appear in every patient’s cells. The presence of both mutations would make 
the syndrome more aggressive and be responsible of the early appearance 
of the disease in cells that carry both mutations.

 E. Bueno Martínez: None. A. Torrelo: None. Á. Hernández Martín: None. I. 
Palacios Álvarez: None. L. López Almeida: None. I. Rivera: None. R. González 
Sarmiento: None.

P01.137
A replication study for four keloid loci at 1q41, 3q22.3-23 and 
15q21.3 in the Japanese population
A. WATANABE, R. OGAWA, M. SASAKI, A. FUJITA, B. T. Naing, S. AKAISHI, H. HYAKUSOKU, 
T. SHIMADA;  
Nippon Medical School, Tokyo, Japan.

Keloid is a dermal fibroproliferative growth that results from
dysfunction of the wound healing processes. A previous genome-wide asso-
ciation study (GWAS) reported four novel keloid-susceptibility loci at 1q41, 
3q22.3-23 and 15q21.3 (Nakashima
M, et al. Nature Genet. 2010;42,768-772). Here, we investigated
the association of these loci with keloid by using an independent Japanese 
sample set. We performed case-control association analysis using 204 pati-
ents with keloid subjects in Nippon Medical School Hospital. The four SNPs 
at 1q41, 3q22.3-23 and 15q21.3 were genotyped using Small Amplicon Ge-
notyping method. In this study, the two from four loci identified by previous 
GWAS, rs873549 on chromosome 1 (odds ratio (OR) = 2.09) and rs8032158 
located in NEDD4 on chromosome 15 (OR= 3.02) were significantly asso-
ciated in keloid compared with control. Especially, the risk for keloid de-
velopment (OR= 3.55) or the scar severity scale (OR= 4.73) increased with 
an increasing number of risk allele in rs8032158. Individuals with two risk 
alleles of the two loci showed higher risk of developing keloid than those 
with one risk allele alone. Our findings elucidated the significance of genetic 
variation at these two loci in keloid in the Japanese population.

 A. Watanabe: None. R. Ogawa: None. M. Sasaki: None. A. Fujita: None. B.T. 
Naing: None. S. Akaishi: None. H. Hyakusoku: None. T. Shimada: None.

P01.138
Seeking pemphigus vulgaris causative variations in the ST18 gene
E. Ben-Asher1, T. Olender1, A. Alkelai1, O. Sarig2, L. Zoller3, I. Goldberg2, S. Baum4, A. 
Barzilai4, H. Trau4, R. Bergman5, E. Sprecher2,6, D. Lancet1;  
1The Weizmann Institute of Science, Rehovot, Israel, 2Tel-Aviv Sourasky Medical Center, 
Tel-Aviv, Israel, 3Maccabi Health Care Services, Tel-Aviv, Israel, 4Sheba Medical Center, 
Tel-Hashomer, Israel, 5Rambam Medical Center, Haifa, Israel, 6Tel-Aviv University, Tel-
Aviv, Israel.

Pemphigus vulgaris (PV) is a severe autoimmune blistering disease caused 
by anti-epithelial antibodies, leading to disruption of cell–cell adhesion. The 
disease is exceedingly rare worldwide, but shows a 40-fold higher preva-
lence in Jewish populations. In a previous genome-wide association study 
(GWAS) in a cohort of 100 PV patients, we identified a risk allele in the vici-
nity of the Suppression of Tumorigenicity 18 (ST18) gene that was shown to 
confer a 6-fold increased risk for PV in Jews. ST18 regulates apoptosis and 
inflammation, two processes of direct relevance to the pathogenesis of PV. 
ST18 was also found to be overexpressed in the skin of PV patients as com-
pared with healthy individuals, further supporting a role for this gene in PV 
(Sarig et al. 2012). In an attempt to identify ST18-associated causative vari-
ants, we performed targeted next-generation sequencing of the entire ST18 
gene, including nearby regulatory regions (total of 0.47Mb) in 16 affected 
subjects. A case-control association analysis of 789 variants, found within 
the sequenced region, revealed a large genomic haplotype block strongly 
associated with the propensity to develop PV (p-value 0.003). This haplo-
type has a frequency of 50% in the sequenced cohort and only 8% in 1000 
genomes sequences. The block is located within an intron of the ST18 gene 
that harbors a lincRNA gene. A known SNP in this lincRNA that modifies its 
secondary structure is enriched in the PV cohort and may be implicated in 
regulation of ST18 expression.

 E. Ben-Asher: None. T. Olender: None. A. Alkelai: None. O. Sarig: None. L. 
Zoller: None. I. Goldberg: None. S. Baum: None. A. Barzilai: None. H. Trau: 
None. R. Bergman: None. E. Sprecher: None. D. Lancet: None.

P02.001
Duplication of the Rubinstein-Taybi region on 16p13.3 due to 
suspected germline mosaicism in two adult brothers
D. Bartholdi, F. Wenzel, K. Heinimann, S. Cichon, P. Miny;  
Medical Genetics, University Hospital Basel, Basel, Switzerland.

Duplications of chromosomal region 16p13.3 encompassing the CREBBP 
gene, which is mutated in Rubinstein-Taybi syndrome, have recently been 
shown to cause a recognizable syndrome characterized by intellectual disa-
bility of varying degree and facial dysmorphisms. Here we report two brot-
hers aged 30-31 years carrying a 2.3 Mb duplication of the critical region of 
16p13.3 detected by molecular karyotyping.
Both patients show the facial features already described in the 16p13.3 du-
plication syndrome including a long face, midfacial hypoplasia, pronounced 
ptosis and microretrognathia with a dimple. However, the dysmorphic fea-
tures are more pronounced than in the younger patients described so far in 
the literature. Additional to the characteristic facial features the brothers 
also show camptodactyly of the fingers and toes and contractures of the lar-
ge joints. Both display a urogenital malformation and developed scoliosis 
and abdominal obesity in adolescence. While one of the brothers has mild 
intellectual disability the other is moderately to severely disabled, with no 
speech and only limited ambulation. This difference in severity is not explai-
ned by additional pathogenic copy number variants.
Analysis of the parents did not reveal any evidence for somatic mosaicism of 
the 16p13.3. duplication or a chromosomal rearrangement, thus suggesting 
germline mosaicism as the underlying cause. Germline mosaicism for chro-
mosomal rearrangements has rarely been reported, but the family described 
here demonstrates that it has to be considered when several siblings appear 
to be affected with the same condition. In addition, this report extends the 
phenotype of the 16p13.3 duplication into adulthood.

 D. Bartholdi: None. F. Wenzel: None. K. Heinimann: None. S. Cichon: None. P. 
Miny: None.



ABSTRACTS POSTERS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG86

Back to index

P02.002
Refinement of genotype-phenotype correlation in 3 patients with 
1q24.3q25.1 microdeletion supports the role of CENPL and DNM3 
genes.
N. Chatron1, A. Labalme1, M. Till1, M. Rossi2, P. Edery2,3, D. Sanlaville1,3, C. Schluth-
Bolard1,3;  
1Laboratoire de Cytogénétique Constitutionnelle, Centre de Biologie et de Pathologie 
Est, Hospices Civils de Lyon, BRON Cedex, France, 2Unité de Génétique Clinique, Hôpital 
Femme-Mère-Enfant, Hospices Civils de Lyon, BRON Cedex, France, 3INSERM, U1028 ; 
CNRS, UMR5292 ; TIGER Team, Lyon, France.

1q24.3q25.1 microdeletion syndrome associates prenatal onset growth 
deficiency, intellectual disability, facial dysmorphism and small hands and 
feet. A 1.9 Mb minimal critical region (chr1: 171869242-173832704, Hg 19) 
containing 13 genes was recently defined for this syndrome. Here we descri-
be three new cases of 1q24.3q25.1 deletion, including the smallest deletion 
reported to date. Patients presented with the clinical common characteri-
stics including small hands and feet, clinodactyly, absence of ear lobe, broad 
nasal bridge and moderate intellectual disability. Homogeneous growth re-
tardation of prenatal onset was present in patients 1 and 2 whereas grow-
th retardation appeared later in infancy in patient 3. Array CGH and FISH 
allowed the characterization of these deletions. Patients 1 and 2 showed 
a 9.2 Mb and a 3 Mb deletion respectively, both encompassing completely 
the minimum critical region containing DNM3 and CENPL genes. Patient 3 
carried a 6 Mb deletion overlapping only the proximal 1.2 Mb of the criti-
cal region and sparing the CENPL gene. These data combined with those 
of the literature strongly impute CENPL, encoding centromeric protein L, 
in fetal growth. They also allow to specify the supposed function of other 
genes within the deletion: DNM3 (Dynamin3) involved in myelination could 
explain intellectual disability and microRNAs 214 and 199A2 may explain 
facial dysmorphism based on knocked-out mice experiments. By describing 
the smallest deletion of the locus and cutting the minimum critical region, 
we were able to refine the genotype/phenotype correlation for 1q24.3q25.1 
deletion and propose CENPL as main candidate gene for growth deficiency 
in this syndrome.

 N. Chatron: None. A. Labalme: None. M. Till: None. M. Rossi: None. P. Edery: 
None. D. Sanlaville: None. C. Schluth-Bolard: None.

P02.003
Short report: Delineation of a new chromosome 20q11.2 duplication 
syndrome including the ASLX1 gene
M. Avila1,2, M. Kirchhoff3, N. Marle4,5, H. D. Hove3, M. Chouchane2, C. Thauvin-Robinet1,5, A. 
Masurel1, A. Mosca-Boidron4,5, P. Callier4,5, F. Mugneret4, S. Kjaergaard3, L. Faivre1,5;  
1Departement de Genetique, Dijon, France, 2Service de Pédiatrie 1, Hôpital d‘Enfants, 
CHU, Dijon, France, 3Department of Clinical Genetics, University Hospital of Copenhagen, 
Copenhagen, Denmark, 4Laboratoire de Cytogénétique, Plateau Technique de Biologie, 
CHU, Dijon, France, 5EA 4271 GAD „Génétique des Anomalies du Développement“, IFR 
100-Santé STIC, Université de Bourgogne, Dijon, France.

The current use of microarray-based comparative genomic hybridization 
allowed the identification of novel cytogenetic abnormalities. Partial triso-
mies of the long arm of chromosome 20 are rare. Here we report on three 
males with a de novo overlapping 7.5, 9.78 and 10 Mb duplication of chro-
mosome 20q11.2. Together with another patient previously published in 
the literature with overlapping 20q11 microduplication, we showed that 
such patients display common clinical features including striking similar 
dysmorphic features with metopic ridging/trigonocephaly, full eyelids, epi-
canthal folds, moderate developmental delay, short hands, cryptorchidism, 
and normal growth to mild growth retardation. The minimal critical region 
of the duplication to 7.5 Mb encompassing 173 genes including ASLX1 gene 
(MIM612990). ASLX1 is a human homolog of the Drosophila asx gene which 
is an homeotic gene. De novo heterozygous nonsense or truncating mutati-
ons have been reported recently in patients with Borhing-Opitz syndrome 
(MIM605039), a severe developmental and malformation disorder.
Because of craniofacial features in common with Borhing-Opitz syndrome, 
in particular metopic ridging/trigonocephaly, we suggest that duplication 
of ASXL1 may contribute to the phenotype. These observations suggest a 
novel recognizable microduplication syndrome, and reporting of additional 
patients with molecular characterization will allow more detailed genotype-
phenotype correlations.

 M. Avila: None. M. Kirchhoff: None. N. Marle: None. H.D. Hove: None. M. 
Chouchane: None. C. Thauvin-Robinet: None. A. Masurel: None. A. Mosca-
Boidron: None. P. Callier: None. F. Mugneret: None. S. Kjaergaard: None. L. 
Faivre: None.

P02.004
22q11.2DS: MLPA and FISH results
Y. Kozlova1, N. Shilova1, M. Minzhenkova1, V. Antonenko1, N. Kotlukova2, E. Levchenko3, V. 
Zabnenkova1, T. Zolotukhina1;  
1Federal State Budgetary Institution “Research Centre for Medical Genetics” of the 
Russian Academy of Medical Sciences, Moscow, Russian Federation, 2Moscow Municipal 
Clinical Hospital №67, Perinatal cardiological Centre, Moscow, Russian Federation, 
3Bakoulev Scientific Center for Cardiovascular Surgery of the Russian Academy of 
Medical Sciences, Moscow, Russian Federation.

Aim: MLPA-analysis was performed on the group of probands with typical 
phenotype previously tested for 22q11.2 microdeletion by FISH in order to 
confirm data, delineate deletion size and make an effort to reveal atypical 
distal deletions. Materials and methods: A group of 61 probands with phe-
notype suggestive of 22q11.2 deletion syndrome (22q11.2DS) (CHD, facial 
anomalies, cleft palate, hypocalcemia) was analyzed by MLPA-analysis with 
SALSA MLPA P250-B1 DiGeorge (MRC-Holland). All patients previously un-
derwent standard karyotyping in order to exclude other chromosomal ab-
errations. FISH-analysis with TUPLE1/ARSA (Abbott, Vysis) was performed 
in cultured lymphocytes. 37 patients were not deleted, 24 patients were 
found to carry 22q11.2 deletion. DNA for MLPA-analysis was extracted from 
EDTA-blood samples and from samples of Carnoy’s fixated lymphocytes left 
over from karyotyping and FISH-analysis. Results: MLPA-analysis confirmed 
all 24 FISH-diagnosed cases of 22q11.2 deletion: in 19 cases A-B-C deletion 
was revealed, four patients had A-B deletion and one patient had A deletion. 
In our study MLPA-test didn’t reveal nor atypical deletions neither duplica-
tions in the remaining 37 patients. DNA from EDTA-blood samples, Carnoy’s 
cell suspension and samples from both materials analyzed simultaneously 
showed respective results. Conclusion: MLPA-analysis is considered to be a 
reliable, accurate and cost-effective method with high sensitivity and speci-
ficity for 22q11.2 microdeletion detection. MLPA with DNA-samples extrac-
ted from Carnoy’s cell suspension showed reliable results. Thus, this materi-
al can be used in cases when patient or EDTA-blood sample is not available, 
limited amounts of accessible material and in archive cases.

 Y. Kozlova: None. N. Shilova: None. M. Minzhenkova: None. V. Antonenko: 
None. N. Kotlukova: None. E. Levchenko: None. V. Zabnenkova: None. T. 
Zolotukhina: None.

P02.005
Further delineation of the natural history of 49, XXXXY syndrome
A. Collet1, J. Chatelin2, M. Valduga1, C. Bonnet1, N. Gospodaru3, L. Allou1, G. Weryha4, P. 
Jonveaux1;  
1Laboratoire de Génétique, INSERM U-954, Université de Lorraine, Centre Hospitalier 
Universitaire de Nancy, Vandoeuvre les Nancy, France, 2Service d’Endocrinologie et 
Gynécologie Médicale, Université de Lorraine, Centre Hospitalier Universitaire de 
Nancy, Vandoeuvre les Nancy, France, 3Service de Neurologie, Université de Lorraine, 
Centre Hospitalier Universitaire de Nancy, Nancy, France, 4Service d’Endocrinologie et 
Gynécologie Médicale, Université de Lorraine, Centre Hospitalier de Nancy, Vandoeuvre 
les Nancy, France.

49,XXXXY syndrome is a rare sex chromosome aneuploidy occurring in 1:85 
000-1:100 000 male births. He has to be distinguished from Klinefelter syn-
drome. Data on this aneuploidy in adulthood are limited, with most of the 
literature data based on paediatric patients.
We report a new male patient whose 49,XXXXY diagnosis was formally 
made at the age of 54 years. A neurologist who examined for the first time 
the patient for tremor ordered the karyotype analysis. So far, no medical 
follow-up was performed specifically for his condition. This man presented 
with eunuchoid body habitus, facial features with epicanthus, hypertelo-
rism, up-slanting palpebral fissures and features of chronic hypoandroge-
nism with muscular weakness, sparse body hair, dry skin with abnormal 
healing of skin wounds. Endocrine evaluation confirmed a hypergonadotro-
pic hypogonadism with two testes (one cryptorchid testis). Bone mineral 
density showed an osteoporosis. There was no cardiac defect. He had mode-
rate intellectual deficiency with more affected verbal skills. There were no 
behavioural problems and he had social and occupational capabilities with 
adaptive functioning. A recent deep vein thrombosis was diagnosed in his 
left leg. Unusually, in addition to moderate deafness, he developed progres-
sively a severe vision impairment leading to blindness.
There have been very few reports of adult individuals with 49,XXXXY syn-
drome and to our knowledge only one 47-year-old male patient (Akiyama 
et al, 2011, J Dermatol, 38: 414). This kind of report may contribute to im-
proved management of prospective medical healthcare associated with this 
condition in older individuals.

 A. Collet: None. J. Chatelin: None. M. Valduga: None. C. Bonnet: None. N. 
Gospodaru: None. L. Allou: None. G. Weryha: None. P. Jonveaux: None.
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P02.006
4q21 deletion syndrome: involvement of PRKG2 in short stature and 
new boundaries for mental retardation and speech delay.
M. Dayem-Quere, F. Giuliano, C. Massol, V. Paquis-Flucklinger, H. Karmous-Benailly;  
Hôpital de l‘Archet II, CHU de Nice, Nice, France.

Patients with interstitial 4q21-q22 deletions show several characteristic 
features such as neonatal muscular hypotonia, small hands and feet, severe 
growth restriction, mental delay, severe psychomotor retardation, absent 
or severely delayed speech and facial dysmorphism with a broad forehead, 
frontal bossing, hypertelorism, short philtrum, and downturned corners of 
the mouth. Many cases were described in the literature, and, recently, a stu-
dy analysed nine patients with overlapping de novo 4q21 deletions of diffe-
rent sizes, ranging from 3.2 Mb to 15.2 Mb (Bonnet, 2010). They defined a 
minimal critical interval of 1.37 Mb, containing 5 genes, PRKG2, RASGEF1B, 
HNRNPD, HNRPDL and ENOPH1. Two of these genes, PRKG2 and RASGEF1B 
were considered to be the most promising candidates for growth restriction, 
mental retardation, and absent or severely delayed speech. We present a 
study on a child with a de novo 4q21.22 deletion, facial anomalies, develop-
mental delay, and mental retardation. The deletion carried by our patient is 
the smallest described in this region. It overlaps the minimal critical region 
previously described thus defining new boundaries for this emergent 4q21 
deletion syndrome. Unlike all previously described cases, our patient is of 
normal height and does not show any growth restriction. Interestingly, in 
his case, the PRKG2 gene is not deleted. We thus propose PRKG2 to be the 
gene responsible for the short stature of the patients when deleted, and 
RASGEF1B and HNRNPD as candidate genes for the mental retardation and 
speech delay, two features present in all described patients without excep-
tion

 M. Dayem-Quere: None. F. Giuliano: None. C. Massol: None. V. Paquis-
Flucklinger: None. H. Karmous-Benailly: None.

P02.007
5q31.3 microdeletion syndrome: clinical and molecular 
characterization of two further cases
N. Brown1,2, T. Burgess1,2, R. Forbes1,2, G. McGillivray1,2, A. Kornberg3,4, S. Mandelstam3,4, Z. 
Stark1,2;  
1Victorian Clinical Genetics Service, Melbourne, Australia, 2Murdoch Children‘s Research 
Institute, Melbourne, Australia, 3Royal Children‘s Hospital, Melbourne, Australia, 
4University of Melbourne Department of Paediatrics, Melbourne, Australia.

The 5q31.3 microdeletion syndrome has recently emerged as a distinct cli-
nical entity, and we report two new patients with de novo deletions of this 
region, bringing the total to seven. The phenotype is characterized by mar-
ked hypotonia, apnoea, developmental delay and feeding difficulties. Both 
patients had abnormal movements which did not correlate with epilepti-
form activity on electroencephalogram (EEG). Developmental brain chan-
ges on neuroimaging consist of abnormalities predominantly affecting the 
white matter and frontal lobes. The 5q31.3 deleted regions overlap those 
of previously reported cases, and allow further refinement of the shortest 
region of overlap (SRO) to 101kb, including only three genes. Of these the 
purine-rich element binding protein A (PURA) gene has an established role 
in brain development, and we propose that haploinsufficiency for this gene 
is primarily responsible for the neurodevelopmental features observed.

 N. Brown: None. T. Burgess: None. R. Forbes: None. G. McGillivray: None. A. 
Kornberg: None. S. Mandelstam: None. Z. Stark: None.

P02.008
14 new patients with 6q16 deletion: a new minimal critical region 
and first fetopathological data
L. El Khattabi1,2, E. Pipiras1,3, S. Drunat2, F. Guimiot2,3, J. Andrieux4, C. Baumann2, S. 
Bouquillon5, A. L. Delezoide2,3, B. Delobel6, F. Demurger7, H. Dessuant8, C. Dubourg9, C. 
Dupont2, L. Faivre10, M. Holder-Espinasse11, S. Jaillard12, H. Journel13, S. Lyonnet14, V. 
Malan14, A. Masurel10, N. Marle10, C. Missirian15, A. Moerman16, A. Moncla15, S. Odent17, 
A. Ravel18, S. Romana14, A. C. Tabet2, M. Vadulga19, M. Vermelle20, A. Verloes2,3, B. 
Benzacken1,2,3, A. Delahaye1,3;  
1Laboratoire d’Histologie-Embryologie-Cytogénétique-BDR-CECOS, Hôpital Jean 
Verdier, AP-HP, Université Paris 13, Bondy, France, 2Département de Génétique et 
Biologie du développement, Hôpital Robert Debré, AP-HP, Université Paris VII, Paris, 
France, 3U676, Inserm, Paris, France, 4Laboratoire de Génétique Médicale, Hôpital 
Jeanne de Flandre, CHRU de Lille, Lille, France, 5Institut de Génétique Médicale, Hôpital 
Jeanne de Flandre, CHRU de Lille, Lille, France, 6Centre de Génétique Chromosomique, 
Saint-Vincent de Paul, GHIC, Lille, France, 7Service de Génétique Clinique CLAD-Ouest-
CHU Rennes, Université Rennes1, Rennes, France, 8Département de Cytogénétique, 
Laboratoire Biomnis, Paris, France, 9Laboratoire de Génétique Moléculaire, CHU 
Pontchaillou, UMR 6290 CNRS, IGDR, Faculté de Médecine, Université de Rennes 1, 
Rennes, France, 10Département de Génétique, CHU Dijon, Dijon, France, 11Clinical 

Genetics Department, Guy‘s Hospital, Great Maze Pond, London SE1 9RT, United 
Kingdom, 12Laboratoire de Cytogénétique et Biologie Cellulaire, CHU Pontchaillou, 
Rennes, France, 13Service de Génétique Médicale, Centre Hospitalier Bretagne Atlantique, 
Vannes, France, 14Département de Génétique, Université Paris Descartes, INSERM U-781, 
Hôpital Necker-Enfants Malades, AP-HP, Paris, France, 15Laboratoire de Génétique 
Chromosomique, CHU Timone enfants, AP-HM, Marseille, France, 16Service de Génétique 
Clinique, Hôpital Jeanne de Flandre, CHRU de Lille, Lille, France, 17Service de Génétique 
Clinique CLAD-Ouest-CHU Rennes, université Rennes1, Rennes, France, 18Institut Jérôme 
Lejeune, Paris, France, 19Laboratoire de Génétique, EA 4368, CHU de Nancy, Nancy-
Université Henri Poincaré, Vandoeuvre les Nancy, France, 20Service de Neuropédiatrie, 
CHRU de Lille, Lille, France.

6q16 deletions are associated with a Prader-Willi-Like (PWL) phenotype. 
A role of several candidate genes has been suggested: SIM1 for obesity and 
GRIK2 for behavioural problems. However, few patients have been precisely 
described using high resolution microarray. We report 14 new patients with 
de novo 6q16 deletions all characterized by oligonucleotide or SNP microar-
ray, among them the first fetus with a complete fetal examination. Nine pa-
tients display a PWL phenotype and allow refining of the critical region for 
this condition. The fetus exhibits dysmorphic facial features and particular 
cerebellar and cerebral abnormalities with neuronal ectopia. Deletion size 
in living patients ranges from 2.20 to 7.84 Mb whereas the fetus carries the 
largest deletion (14 Mb). Genotype-phenotype correlations reveal a novel 
minimal critical region for PWL phenotype comprising SIM1 and MCHR2 
genes. This study confirms, on the largest series reported to date, the strong 
association between PWL phenotype and 6q16 deletions as previously ob-
served. The genes within the minimal critical region that we described seem 
to play a critical role in the phenotype. Also, we presented a detailed report 
of the first fetopathological examination of a fetus deleted for this region.

 L. El Khattabi: None. E. Pipiras: None. S. Drunat: None. F. Guimiot: None. J. 
Andrieux: None. C. Baumann: None. S. Bouquillon: None. A.L. Delezoide: 
None. B. Delobel: None. F. Demurger: None. H. Dessuant: None. C. Dubourg: 
None. C. Dupont: None. L. Faivre: None. M. Holder-Espinasse: None. S. 
Jaillard: None. H. Journel: None. S. Lyonnet: None. V. Malan: None. A. 
Masurel: None. N. Marle: None. C. Missirian: None. A. Moerman: None. A. 
Moncla: None. S. Odent: None. A. Ravel: None. S. Romana: None. A.C. Tabet: 
None. M. Vadulga: None. M. Vermelle: None. A. Verloes: None. B. Benzacken: 
None. A. Delahaye: None.

P02.009
Aarskog-Scott syndrome: cases with clinical and molecular diagnosis
S. Avci, B. N. Satkin, Z. Uyguner, H. Kayserili, U. Altunoglu;  
Department of Medical Genetics, Istanbul Medical Faculty, Istanbul University, Istanbul, 
Turkey.

Aarskog-Scott syndrome (AAS) is an X-linked disorder characterized by 
short stature, hypertelorism, shawl scrotum, and brachydactyly. There is 
wide phenotypic variability. Additional features include joint hyperexten-
sibility, short nose, widow‘s peak, and inguinal hernia. While most patients 
do not have mental retardation, they exhibit neurobehavioral features. Car-
rier females are clinically diagnosed by widow‘s peak or short stature or by 
molecular testing whenever there is an affected male in the family. Preva-
lance of AAS is unknown, but less than 100 cases have been reported after 
1970. FGD1 gene was found responsible from X-linked AAS phenotype in 
1994 by a group of researchers (Pasteris et al.). Thirty different mutations 
including missense, frameshift, nonsense, splice site, in-frame and gross de-
letions have been reported up till then in more than 40 families (HGMD, 14 
December 2012).
We here present the clinical and molecular findings of four additional pa-
tients/families with Aarskog-Scott syndrome. Four different mutations in 
FGD1 gene, including three novels, were identified in our study group. These 
novel mutations include two frameshift [(c.2034delA (p.Lys699LysfsX13), 
c.1815dupG (p.Thr606AspfsX28)] and one missense mutation [(c.1555C>T 
(p.Arg519Cys)]. The (c.1829G>A/p.R610Q) mutation has been previously 
described. In three families, familial inheritance was observed, while one 
case was isolated. In total, 14 additional AAS cases and 13 obligate female 
carriers were ascertained by pedigree analysis. Further clinical/molecular 
studies are underway. Clinical findings of affected males and carrier females 
will be discussed along with molecular data in view of the literature.

 S. Avci: None. B.N. Satkin: None. Z. Uyguner: None. H. Kayserili: None. U. 
Altunoglu: None.
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P02.010
An Alström Syndrome case with immunodeficiency
T. Ozdemir1, N. Karaca2, J. Marshall3, R. Ozgul4, A. Ozanturk4, H. Ozdemir2, G. Aksu2, N. 
Kutukculer2, S. Darcan2, F. Ozkinay5, O. Cogulu5;  
1Faculty of Medicine Department of Medical Genetics, Izmir, Turkey, 2Faculty of Medicine 
Department of Pediatrics, Izmir, Turkey, 3The Jackson Laboratory 600 Main Street Bar 
Harbor, Maine, ME, United States, 4Hacettepe University, Ankara, Turkey, 5Faculty of 
Medicine Department of Pediatrics and Medical Genetics, Izmir, Turkey.

Alström syndrome (AS) is a very rare autosomal recessive genetic disorder 
characterized mainly by obesity, hearing loss, retinopathy, cardiomyopathy, 
recurrent pulmonary infections, progressive renal and hepatic dysfunction 
and endocrinological features. It is caused by mutations in the ALMS1 gene. 
Here we present an AS female with immunodeficiency. The proband is a 
4.5-year-old female born to nonconsanguineous parents. She was first ad-
mitted to the hospital at 6 months old because of developmental delay and 
pulmonary infection. She had a history of multiple hospitalizations because 
of recurrent pulmonary infections. Throughout this period immunodefici-
ency, primary hypothyroidism, growth hormone deficiency were detected. 
Imaging analysis revealed cortical atrophy, ventricular dilatation and bitem-
poral lobe hypoplasia in cranial MRI; patent foramen ovale in echocardio-
graphy; hepatomegaly with hepatosteatosis in USG; ulnar hypoplasia, short 
upper limb, coxa valga, metaphyseal widening in distal femur and proximal 
tibia and Erlenmeyer flask bone deformity in both femur in X-Ray examina-
tions; generalized osteoporosis in DEXA. Her physical examination showed 
generalized alopecia, blue sclera, jagged teeth, short neck, joint laxity, trun-
cal obesity and generalized hypotonia. Her developmental milestones were 
delayed. Eye examination revealed pigmentary retinopathy and salt-pepper 
appearance. She had sensorineural hearing loss. Ankara Developmental 
Screening Inventory test showed 30 % delay in general, cognitive and lin-
guistic development areas. Her karyotype was 46,XX. Molecular analysis 
revealed one heterozygous ALMS1 mutation (c.5969C>G p.Ser1990X). This 
result along with the clinical features, confirmed the clinical diagnosis of AS 
as it has been stated by Marshall et al. AS cases are suggested to be investi-
gated for concomitant immunodeficiency.

 T. Ozdemir: None. N. Karaca: None. J. Marshall: None. R. Ozgul: None. A. 
Ozanturk: None. H. Ozdemir: None. G. Aksu: None. N. Kutukculer: None. S. 
Darcan: None. F. Ozkinay: None. O. Cogulu: None.

P02.011
FAM20A mutations behind amelogenesis imperfecta and gingival 
hyperplasia
A. Bloch-Zupan1,2,3, M. Huckert1,4, D. A. Parry5, J. A. Poulter5, F. Clauss1,2, E. Karayigit3, C. 
Schneider1, S. Mokmued1,3, V. Laugel-Haushalter3, E. Ginglinger6, M. Addor7, S. Pajarola8, 
G. Sparta8, D. Bartholdi8, A. Rauch8, N. Zouari9, C. F. Inglehearn5, C. Stoetzel4, H. Dollfus4, 
A. Mighell5;  
1University of Strasbourg, Faculty of Dentistry, Strasbourg, France, 2Reference Centre for 
Orodental Manifestations of Rare Diseases, Service de Médecine et Chirurgie Buccale, 
Hôpitaux Universitaires de Strasbourg, Strasbourg, France, 3IGBMC (Institute of Genetics 
and Molecular and Cellular Biology), INSERM, U964; CNRS, UMR7104, Illkirch, France, 
4Laboratoire Physiopathologie des syndromes rares héréditaires, INSERM U112, 
Université de Strasbourg, Faculté de Médecine, Strasbourg, France, 5Leeds Institute of 
Molecular Medicine, St James‘s University Hospital, University of Leeds, Leeds, United 
Kingdom, 6Service de Génétique, Hôpital Emile Muller, Mulhouse, France, 7Service de 
Génétique Médicale, Lausanne, Switzerland, 8Medical Genetics, The University of Zurich, 
Zurich, Switzerland, 9Service de Pédiatrie, CHU SAHLOUL, Sousse, Tunisia.

Amelogeneses imperfectae (AI) are a heterogeneous group of rare diseases 
affecting the formation/mineralization of tooth enamel and transmitted ac-
cording to various mode of inheritance (X-linked, autosomal dominant or re-
cessive). These diseases exist either in isolation, with clinical manifestations 
limited to the oral cavity, or associated to other symptoms in syndromes as 
for example AI and cone-rod dystrophy, AI and epilepsy. Mutations in many 
genes coding for either enamel matrix proteins, enamel matrix degrading 
proteins, or proteins involved in hydroxyapatite formation and growth, and 
mineralization processes have been identified as being responsible for the 
clinical enamel phenotypes (hypoplastic, hypomineralized, hypomature) 
encountered. We explored the genotype and orodental and extraoral phe-
notype in a cohort of patients presenting recessive hypoplastic amelogene-
sis imperfecta and gingival hyperplasia caused by FAM20A gene mutations. 
DNA sequencing revealed two compound heterozygous and two homozy-
gous FAM20A mutations in 6 affected individuals from 4 unrelated families 
(2 of them consanguineous) of various ethnic backgrounds. The orodental 
phenotype was strikingly similar with absent enamel, gingival hyperplasia 
but also intrapulpal calcifications, dental follicles hyperplasia, unerupted 
impacted teeth, root anomalies. Anatomopathology analysis of the gingiva 
demonstrated signs of discrete leuco-parakeratosis and minimal chronic 
inflammation.
Mouse teeth transcriptome data indicated that Fam20a as well as Fam20b, 

Fam20c were expressed as early as E14.5 cap tooth stage.
Grants by PHRC 2008-2013, Offensive Sciences Initiative of the Trinational 
Metropolitan Region of the Upper Rhine, European Fund for Regional De-
velopment (ERDF), Program INTERREG IV Upper Rhine, Project A27 „Oro-
dental manifestations of rare diseases and Wellcome Trust.
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P02.012
About 9 patients with ARC syndrome (Arthrogryposis-Renal 
dysfunction -Cholestasis syndrome): focus on prenatal findings
J. Fabre-Teste, L. Perrin, E. Serrano, O. Fenneteau, F. Muller, A. Verloes, C. Baumann;  
Hopital Robert Debré, Paris, France.

ARC syndrome is a severe autosomal recessive multisystem disorder inclu-
ding arthrogryposis, renal tubular acidosis and neonatal cholestatic jaun-
dice. Other features variably reported are icthyosis, mild dysmorphic signs, 
anomalies of corpus callosum, recurrent infections, failure to thrive and grey 
platelets due to defect in platelet alpha-granules biogenesis. This syndrome 
affects newborns who usually die in the first year of life of infections or life-
threatening haemorrhage due to platelet dysfunctions. Mutations in VPS33B 
and VIPAR genes have been reported in this syndrome.
We report on 9 patients from 5 pedigrees of various origins with this syn-
drome. We will particularly focus on prenatal findings. Transient intestinal 
hyperechogenicity and hypomobility were frequent findings in our patients. 
One patient presented with increased nuchal translucency. We will discuss 
the amniotic enzymatic profil.

 J. Fabre-Teste: None. L. Perrin: None. E. Serrano: None. O. Fenneteau: 
None. F. Muller: None. A. Verloes: None. C. Baumann: None.

P02.013
Viennese “Fools Tower” Collection: Birth Defects and Malformation 
Syndromes in Archived Fetal Specimens
J. Behunova1, B. Patzak2, S. Kircher1, F. Laccone1, H. Rehder1;  
1Institute of Medical Genetics, Medical University of Vienna, Vienna, Austria, 2Pathologic-
anatomical Collection in the Viennese Fools Tower of the Natural-Historical Museum, 
Vienna, Austria.

Background
A Pathologic-anatomical collection of Viennese Natural-Historical Museum 
has accumulated since 1796 a remarkable variety of exhibits, including a 
rich collection of birth defects. Formerly, the specifications of birth defects 
were only descriptive; nowadays, many of them are syndromologically clas-
sifiable.
Aim
Our aim is to closer determine the nature of developmental anomalies in 
some specified series of the Viennese Pathologic-anatomic Collection. This 
diagnostic work-up could help providing extraordinary learn-samples for 
health professionals dealing with birth defects/syndromes. Considering the 
rareness and age of this material, the work could be of a great international 
importance as well.
Material and Methods
Preliminary phase included an overall visual inspection of all (circa 1000) 
fetal/pediatric exhibits of the museum, in parallel with a key words-search 
in the museum´s electronic database. Some exhibits already underwent de-
tailed objective evaluation.
Results
The first inspection allowed us to select 5 main “working groups” accor-
ding to the leading type of external defect: 1. Orofacial clefts, non-midline, 
2. Middle-line facial defects, 3. Disorders of extremities and skeletal dys-
plasias, 4. Congenital tumors, 5. Miscellaneous syndromes. The number of 
the selected exhibits counted circa 140. Already within this “first-look pha-
se” we have clinically specified some developmental pathologies that we 
present here as the initial findings; among them e.g. Rosenak-, Piepcorn-, 
Roberts-, OFD2-, Delleman-, Beckwith-Wiedemann-, Smith-Lemli-Opitz-, 
Meckel-syndromes and others.
Conclusion/Plans
In further investigations all selected exhibits will undergo a detailed objecti-
ve reevaluation and documentation, including X-ray, autopsies, histological 
and eventually DNA analysis to identify or confirm a suspected chromoso-
mal, microdeletion or monogenic syndrome.
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P02.014
The ARHGAP24 gene is disrupted in two sisters with septate uterus
G. Thierry1, S. Ploteau2, O. Pichon1, D. Poulain1, A. Briand1, C. Veluppillai2, P. Lopes2, F. 
Jossic3, M. Joubert3, B. Isidor1, C. Bénéteau1, C. Le Caignec1;  
1CHU Nantes Medical genetics department, NANTES, France, 2CHU Nantes Obstetrics 
and gynecology departments, NANTES, France, 3CHU Nantes Anathomy Pathology 
Laboratory, NANTES, France.

Uterine malformations, among them septate uterus, are a frequent cause of 
recurrent miscarriages. We report here two sisters, both presenting with 
septate uterus, in whom we identified an apparently balanced reciprocal 
translocation t(2;4)(q35;q21.3). Array CGH analysis excluded a microdeleti-
on/microduplication at breakpoints. Breakpoints were mapped by FISH and 
sequenced by long-range PCR. The breakpoint in chromosome 2 occurred in 
a non-coding region while those in chromosome 4 disrupted the ARHGAP24 
gene in the 7th intron. This translocation revealed two potential candidate 
genes in 4q21 region: the ARHGAP24 disrupted gene and the MAPK10 gene 
located close to the breakpoint, which might be altered through a position 
effect. ARHGAP24 is involved in the regulation of uterine contractions and 
thus appeared to be the best candidate explaining uterine malformations. 
MAPK10 is also a good candidate since impairment in MAPK signalling was 
implicated in gonadal development disorders. Next, we performed qPCR 
and direct sequencing of ARHGAP24 and MAPK10 in 27 patients with isola-
ted septate uterus. No point mutations or intragenic deletions/duplications 
were identified.

 G. Thierry: None. S. Ploteau: None. O. Pichon: None. D. Poulain: None. A. 
Briand: None. C. Veluppillai: None. P. Lopes: None. F. Jossic: None. M. 
Joubert: None. B. Isidor: None. C. Bénéteau: None. C. Le Caignec: None.

P02.015
New critical region for recently defined 4q21 microdeletion 
syndrome
O. Liaugaudiene, L. Cimbalistiene, Z. Ciuladaite, J. Kasnauskiene, E. Preiksaitiene, V. 
Kucinskas;  
Department of Human and Medical Genetics, Faculty of Medicine, Vilnius University, 
Vilnius, Lithuania.

4q21 deletions have been reported in a number of patients with characte-
ristic features (facial dysmorphism, hypotonia, small hands and feet, short 
fingers, mild-severe growth delay, ID, severely delayed speech). We report 
on a new case of 4q21.22 microdeletion and suggest a new critical regi-
on for 4q21 microdeletion syndrome. De novo interstitial 724Kb deletion 
of 4q21.22 (83273844 - 84097897 bp, hg18) was detected by arrayCGH 
(105K) in a patient with considerable hypotonia, severely retarded psycho-
motor development and delayed speech, short stature (3-10 centile) and 
dysmorphic features (slant up palpebral fissures, posteriorly rotated ears, 
short concave nose with anteverted nostrils, short philtrum, prognathia, 
downturned corners of the mouth, single transverse palmar crease, small 
hands and feet, short toes).
Recently critical region for 4q21 microdeletion syndrome was defined by 
analyzing published cases and DECIPHER reports 1571 and 4539 (Bonnet 
et al., 2010). The overlapping region was from 82332981 to 83182488 bp 
with candidate genes RASGEF1B and PRKG2. Our reported deletion does not 
overlap with defined region. However, clinical features of our patient coin-
cide with 4q21 microdeletion syndrome. We suggest other critical region 
(chr4:83273844 - 84066553) for this syndrome, shared by previously re-
ported 4q21 deletions, DECIPHER cases 4539 and 4665, and our reported 
deletion. This region includes up to 10 RefSeq genes. Strong candidate genes 
are brain expressed LIN54, heterogeneous nuclear riboproteins HNRPDL 
and HNRNPD - regulators of cell cycle, transcription and mRNR stabiliza-
tion. Further analysis of genes` candidates` function and expression is ne-
cessary for refining minimal deletion region leading to 4q21 microdeletion 
syndrome.

 O. Liaugaudiene: None. L. Cimbalistiene: None. Z. Ciuladaite: None. J. 
Kasnauskiene: None. E. Preiksaitiene: None. V. Kucinskas: None.

P02.016
Blepharophimosis and multiple congenital alterations in a boy with a 
6p25 tetrasomy.
M. Palomares Bralo1,2,3, M. A. Mori1,2,3, S. García-Miñaúr1, J. Nevado Blanco1, M. Torres 
Pérez-Hidalgo1, A. Delicado Navarro1, A. Coral Barreda4, M. Crespo1, V. Fernández 

Montaño1, R. Martín Arenas1, P. Lapunzina1;  
1Instituto de Genética Médica y Molecular (INGEMM) Hospital Universitario La Paz, 
Madrid., Madrid, Spain, 2Unidad 753, Centro de Investigación Biomédica en Red de 
Enfermedades Raras (CIBERER), Instituto de Salud Carlos III, Madrid, Spain, 3IdiPaz. 
Instituto de Investigación Hospital Universitario La Paz, Madrid, Spain, 4Unidad de 
Endocrinología, Servicio de Pediatría, Hospital Universitario La Paz, Madrid, Spain.

We report a 6-year-old boy referred for clinical assessment because of fai-
lure to thrive, psychomotor delay, left renal agenesis and mild pulmonary 
stenosis. He presented with distinctive facial features: short and narrow pal-
pebral fissures, ptosis, a bulbous nose and a small mouth.
A customized 60.000 oligonucleotide array-CGH (KaryoArray®v3.0, Agi-
lent) revealed a partial tetrasomy of 6p25.1→6p25.3 of about 5.96 Mb. This 
region contains at least 5 OMIM genes including FOXC1. Subtelomeric me-
taphase FISH analysis (RH40931, Kreatech) showed hybridization on both 
6p subtelomeres, but a brighter signal pattern was observed on one homo-
logue. Interphase FISH with the same probe demonstrated four 6p signals. 
These findings are consistent with a 6p25.1→ 6p25.3 tandem triplication.
Partial trisomy of 6p25 is a chromosome abnormality characterized by low 
birth weight, psychomotor delay, growth retardation, congenital heart de-
fects, and renal anomalies. Affected individuals present with craniofacial 
dysmorphism consisting in blepharophimosis, palpebral ptosis, dysplastic 
and low set ears, small and prominent chin and a bulbous nose. Partial te-
trasomy of 6p25 is an extremely rare condition and up to date only one girl 
with a 6p25 tetrasomy has been described in the literature, interestingly 
showing strikingly similar facial features.
We would like to highlight the distinctive facial features associated with 
6p25 tetrasomy and the need to consider 6p25 chromosome abnormali-
ties in the differential diagnosis of individuals with blepharophimosis and 
psychomotor delay in addition to other more common entities such as 
Blepharophimosis-ptosis-epicanthus inversus syndrome (BPES) and Ohdo 
syndrome.

 M. Palomares Bralo: None. M.A. Mori: None. S. García-Miñaúr: None. J. 
Nevado Blanco: None. M. Torres Pérez-Hidalgo: None. A. Delicado Navarro: 
None. A. Coral Barreda: None. M. Crespo: None. V. Fernández Montaño: 
None. R. Martín Arenas: None. P. Lapunzina: None.

P02.017
Microduplication of 17q22q23.2 due to a supernumerary marker 
chromosome in a girl with macrocephaly and global developmental 
delay
K. Writzl1, A. Veble1, L. Lovrečić1, T. Liehr2, B. Peterlin1;  
1Institute of Medical Genetics, Ljubljana, Slovenia, 2Institute of Human Genetics, Jena, 
Germany.

Small supernumerary marker chromosomes (sSMC), defined as additional 
structurally rearranged chromosomes that cannot be identified by conven-
tional chromosome-banding alone, are often seen in patients with develop-
mental disorders. The risk and severity of the abnormal phenotype depends 
on the size of the sSMC and extent of the mosaicism. Application of genome-
wide array technology enables full characterization of sSMC.
We report a 15-months old girl with sSMC derived from chromosome 17. 
The clinical features include global developmental delay, hypotonia, feeding 
problems, recurrent bronchiolitis, macrocephaly, and distinct facial features. 
A 47,XX,+mar karyotype was found in all examined metaphases from peri-
pheral blood. Fluorescent in situ hybridization (FISH) studies demonstra-
ted that sSMC derived from chromosome 17 and showed no hybridization 
signal for subcentromeric probes. Microarray analysis (185K array, Agilent 
Technologies) showed two gains of about 2Mb at band 17q11, and 10,5 Mb 
at band 17q22q23.3 (arr[hg18] 17q11(22,367,302-24,320,006)×3,17q22
q23.3(49,265,451-59,786,509)×3). FISH analysis using MPO probe confir-
med that sSMC contains17q22 region.
The clinical data of 17q11 and 17q22q23.3 microduplication are scarce. 
Alvarado et al. reported 17q23.1q23.2 microduplication as a potential CNV 
locus for isolated clubfoot and Radio et al. described a boy with 17q23.2 mi-
croduplication who presented with intellectual disability, brain, heart and 
skeletal anomalies. Main candidate genes are TBX2 and TBX4. Although the 
present patient has a duplication of both genes, she shares neither the club-
foot nor the heart abnormalities.
In conclusion, application of genome-wide array technology can reveal un-
predicted complexity of the sSMC containing non-contiguous regions and 
increases the knowledge of the clinical picture of interstitial microduplica-
tions.

 K. Writzl: None. A. Veble: None. L. Lovrečić: None. T. Liehr: None. B. Peterlin: 
None.
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P02.018
Array-CGH analysis suggests genetic heterogeneity in 
Rhombencephalosynapsis
L. Pasquier1, F. Demurger1, C. Dubourg2,3, V. Dupé3, B. Leheup4, J. Lespinasse5, P. Loget6, P. 
Marcorelles7, A. Laquerrière8,9, S. Odent1,3, V. David2,3;  
1Service Génétique Clinique - CHU Hôpital Sud, Rennes, France, 2Laboratoire de 
génétique moléculaire - CHU Pontchaillou, Rennes, France, 3UMR 6061 CNRS, IFR 140 
GFAS - Université Rennes 1, Rennes, France, 4Service de Génétique, CHU Hôpital Brabois, 
Nancy, France, 5Laboratoire de Cytogénétique, Centre Hospitalier, Chambéry, France, 
6Laboratoire d’anatomopathologie, CHU Pontchaillou, Rennes, France, 7Laboratoire 
d’anatomopathologie, CHU Morvan, Brest, France, 8Laboratoire d’anatomopathologie, 
CHU, Rouen, France, 9INSERM EA 4309, IFR PM 23, Université de Rouen, Rouen, France.

Rhombencephalosynapsis (RS) is an uncommon, but increasingly recogni-
zed, cerebellar malformation defined by vermian agenesis with fusion of the 
hemispheres. The embryologic and genetic mechanisms involved are still 
unknown, and to date, no animal models are available.
To detect RS candidate genes, we performed Agilent oligonucleotidic ar-
rays throughout 57 RS patients. Four different unbalanced rearrangements 
were found out: a 16p11.2 deletion, a 14q12-q21.2 deletion, an unbalanced 
translocation t(2p; 10q) and particular one microdeletion of 2,7 Mb in the 
16p13.11 region containing 2 candidate genes for RS : c16orf45 and NDE1. 
The sequencing of c16orf45 performed on the whole cohort did not reve-
al any mutation. Using in situ hybridization to localize gene expression on 
a chick embryo model, we confirmed the neural expression of NDE1 and 
c16orf45.
From this first microarray scan series of rhombencephalosynapsis, it could 
be suggested that its genetic causes are likely heterogeneous.

 L. Pasquier: None. F. Demurger: None. C. Dubourg: None. V. Dupé: None. B. 
Leheup: None. J. Lespinasse: None. P. Loget: None. P. Marcorelles: None. A. 
Laquerrière: None. S. Odent: None. V. David: None.

P02.019
Chromosomal microarrays in the clinical context: a critical appraisal 
of algorithms for results interpretation
F. Forzano1, G. Mandrile1, V. Uliana1, M. Malacarne2, S. Cavani2, D. Coviello2, C. Marciano1, 
E. Di Maria1,3, F. Faravelli1;  
1Medical Genetics Unit, Galliera Hospital, Genova, Italy, 2Laboratory of Genetics, Galliera 
Hospital, Genova, Italy, 3Dept. of Health Sciences, University of Genova, Genova, Italy.

Chromosomal microarray analysis has become a first tier examination in in-
tellectual disability, either isolated or combined with congenital malformati-
ons. The analysis of its results is still complex and often non-univocal though, 
making its application in the clinical practice challenging. In the attempt to 
guide the interpretation, a number of algorithms have been proposed and 
published over years.. In order to evaluate the clinical utility of the applicati-
on of array-CGH in our clinical practice, and to appreciate the extent of agree-
ment on the evaluation of the CNVs in literature, we retrospectively analysed 
a cohort of 74 individuals affected by intellectual disability and malformati-
ons, phenotypically and genotypically analysed in the years 2005-2010. We 
compared our own evaluation against 6 algorithms published in the same 
time frame. We detected 41 CNV in 31 patients, with a CNV detection rate of 
42%; 9.5% of patients had more than one CNV. In 47% of cases the CNV had 
been deemed pathogenic, in 5% benign and in 48% some degree of uncer-
tainty (VOUS) remained. When comparing our evaluation with the different 
algorithms, and the algorithms themselves to each other, we found that only 
in a third of cases the assessment was fully concordant, in another third at 
least one algorithm was discordant, in the last third 2 or 3 algorithms were 
discordant. Furthermore, we noticed that over the years the CNVs’ categori-
zation is more and more cautious with a progressive widening of the VOUS 
categories and a parallel decrease of the certainties.

 F. Forzano: None. G. Mandrile: None. V. Uliana: None. M. Malacarne: None. S. 
Cavani: None. D. Coviello: None. C. Marciano: None. E. Di Maria: None. F. 
Faravelli: None.

P02.020
Characterization of a new Complex Chromosome Rearrangement 
(CCR) between chromosome 3 and chromosome 8
L. Rodríguez1, M. García-Castro1, A. Plasencia2, J. Fernández-Toral2, S. Bhatt3, T. Liehr3, 
E. Abarca1;  
1Laboratorio AbaCid-Genética. Grupo Hospital de Madrid, Madrid, Spain, 2Unidad de 
Genética del Hospital Central de Asturias, Oviedo, Spain, 3Jena University Hospital, 
Institute of Human Genetics, Jena, Germany.

Background: Complex Chromosome Rearrangements (CCRs) are defined as 
structural chromosomal rearrangements with at least three breakpoints and 
exchange of genetic material between two or more chromosomes. To date, 

more than 255 cases of CCRs involving three or more chromosomes have 
been reported, although their incidence seems to be increasing because of 
the impact of the application of new molecular technologies. Nevertheless, 
CCRs involving two chromosomes are still very rare.
Objective: To identify the origin and chromosomes involved in a CCRs.
Material and Methods: Here we present a malformed newborn female with 
a partial trisomy of the long arm of a chromosome 3, which at first was con-
sidered to be a derivative of a balanced maternal translocation and, after the 
application of high resolution cytogenetic techniques, array-CGH analysis, 
Fluorescence in situ Hybridization (FISH) and Multi Color Banding FISH 
(MCB), was found to be a CCR derived from a maternal insertion.
Conclusion: With the presentation of this case, we would like to reinforce 
the power of MCB and array-CGH for clarifying any type of CCRs, as previous-
ly proposed by Pellestor et al. [2011] and Kang S-HHL [2010], but also to 
support the value of a high resolution G-Band karyotype and the idea that “all 
techniques are complementary and provide different information, essential 
to understand all kinds of CCR”.References: Kang S-HL et al., 2010; Lee et 
al., 2010; Madan K, 2012; Viaggi et al. 2012; Pellestor et al. 2011 and Kang 
S-HHL et al., 2010.

 L. Rodríguez: None. M. García-Castro: None. A. Plasencia: None. J. 
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P02.021
Defining the minimal critical region for the 3p deletion syndrome.
C. Pinato, C. Rigon, M. Cassina, L. Salviati, M. Clementi;  
Department of Women’s and Children’s Health, University of Padova, Italy, Padova, Italy.

The 3p deletion syndrome is a rare disorder characterized by mental and 
psychomotor retardation, microcephaly, short stature, hypotonia, postaxial 
polydactyly and dysmorphic craniofacial features, such as ptosis and ble-
pharophimosis. Most of the reported cases have a large terminal 3p deletion, 
ranging from 6Mb to 12Mb, but the clinical use of microarray-based analysis 
has recently led to the identification of smaller interstitial deletions on 3p25, 
from 643Kb to 1.6Mb.
We report the case of a 2 year old male patient with the typical features of 
the 3p-syndrome: psychomotor retardation, craniofacial dysmorphism, po-
staxial polydactyly and hypotonia. Array-CGH analysis detected a de novo 
371 Kb deletion on 3p25.3, including few genes whose function is still par-
tially unknown. Among the deleted region, MTMR14 (myotubularin related 
protein 14) appears to be the best candidate gene to explain some of the cli-
nical features, such as hypotonia and some craniofacial dysmorphisms, since 
it plays a critical role in muscle calcium homeostasis and Mtmr14-null mice 
showed muscle weakness and increased fatigue compared to wildtype mice. 
Few cases of 3p25 deletion with features of the 3p-syndrome have been re-
ported so far in the literature. The deletion of 371Kb we observed in our 
patient overlaps with those previously reported and enables to better define 
the minimal critical region responsible for 3p-syndrome.

 C. Pinato: None. C. Rigon: None. M. Cassina: None. L. Salviati: None. M. 
Clementi: None.

P02.022
Expanding the clinical phenotype at the 3q13.31 locus with a new 
case of microdeletion and first characterization of the reciprocal 
duplication.
M. Vuillaume1,2, S. Naudion1, M. Delrue1,2, J. Toutain1, P. Fergelot1,2, B. Arveiler1,2, D. 
Lacombe1,2, C. Rooryck1,2;  
1CHU Bordeaux, Service de Génétique Médicale, Bordeaux, France, 2Univ. Bordeaux 
Segalen, Laboratoire Maladies Rares : Génétique et Métabolisme (MRGM), EA 4576, 
Bordeaux, France.

Congenital deletions of 3q13.31 region have been recently described as a no-
vel microdeletion syndrome characterized by developmental delay, postna-
tal overgrowth, hypoplastic male genitalia and characteristic facial features. 
A common critical region of overlapping of 580 kb was delineated including 
two strong candidate genes for developmental delay: DRD3 and ZBTB20.
In this report, we describe a new case of 3q13.31 microdeletion identified by 
array-CGH in a 16 year-old girl sharing clinical features commonly observed 
in the 3q13.31 microdeletion syndrome. This girl had a microdeletion of 7.39 
Mb spanning the common critical region of overlapping.
More interestingly, we report for the first time the existence of a microdu-
plication reciprocal to the microdeletion syndrome. This familial 2.76 Mb 
microduplication identified by array-CGH was carried by two brothers and 
their father. The phenotype shared by the brothers was resembling to the 
phenotype related to the 3q13.31 microdeletion syndrome including espe-
cially developmental delay, behavioral abnormalities and obesity. This mi-
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croduplication involves three strong candidate genes for the developmental 
delay ZBTB20, LSAMP and GAP43. Further molecular characterization sho-
wed that DRD3, another strong candidate gene for developmental delay, was 
not included in the duplicated region. A dosage alteration of this gene cannot 
be completely excluded as the duplication was inverted at proximity of this 
gene, as shown by FISH analysis. Finally, we hypothesized that the phenotype 
shared by the two brothers could be related to a gene dosage imbalance even 
if gene expression could not be measured in target tissues such as brain or 
adipocytes.

 M. Vuillaume: None. S. Naudion: None. M. Delrue: None. J. Toutain: None. P. 
Fergelot: None. B. Arveiler: None. D. Lacombe: None. C. Rooryck: None.

P02.023
The 3q13.31 Microdeletion syndrome: A new patient molecularly 
characterised using array-CGH
D. Trost1, A. Bazin1, P. Kleinfinger1, L. Lohmann1, J. Furioli2, G. Viot3;  
1Laboratoire CERBA, Saint Ouen l‘Aumone, France, 2Hôpital de Mantes, Pédiatrie, Mantes 
la Jolie, France, 3Hôpital Cochin, Paris, France.

Microdeletions in 3q13.31 have been reported in only relatively few patients 
to date and only a subset of cases have been characterised at molecular reso-
lution. The deletion size for most patients is larger than 5 Mb, some smaller 
deletions allowed previously to define a smallest region of overlap (SRO).
Apart from intellectual disability / developmental delay (ID/DD) of varying 
degrees, which is common to all reported patients, the clinical spectrum 
comprises speech delay, muscular hypotonia, skull malformations, ocular 
malformations, skeletal malformations and dysmorphic features.
Here, we report a female patient with a 3.4-Mb de novo deletion of 3q13.31. 
She was born at 38 week of gestation, birth weight 3940g (+1 SD), birth 
height 51cm (normal), occipiofrontal circumference (OFC) 37cm (+1 SD).
Her clinical presentation at the age of 21 month includes: weight 1100g (-1 
SD), height 82cm (normal), OFC 51cm (+2,25 SD), mild DD, severe muscular 
hypotonia, macrocephaly, strabismus, hypermetropia and dysmorphic signs 
including hypertelorisme, anti-mongoloid slanted eyes, everted upper lip 
with a “tented‘‘ appearance and retrognathia.
The deleted segment of chromosome 3 (chr3:112.144.025-115.514.432) 
contains 24 RefSeq genes and comprises the previously defined SRO.Our pa-
tient with a relatively small deletion of 3.4-Mb confirms the pertinence of the 
previously delineated SRO and helps to identify the core phenotype of the 
3q13.31 microdeletion syndrome.

 D. Trost: None. A. Bazin: None. P. Kleinfinger: None. L. Lohmann: None. J. 
Furioli: None. G. Viot: None.

P02.024
15q11 microduplication in a boy with psychomotor delay and PWS-
like phenotype
V. Belengeanu1, M. Stoian2,3, C. Popescu1, S. Farcas3, N. Andreescu3, A. Belengeanu4, D. 
Misceo5;  
1„Vasile Goldis” Western University of Arad, Department of Genetics, Arad, Romania, 
2Personal Genetics-Medical Genetics Center, Bucharest, Romania, 3University of Medicine 
and Pharmacy “Victor Babes” of Timisoara, Department of Morphologic Microscopy, 
Discipline of Genetics, Timisoara, Romania, 4University of Medicine and Pharmacy 
“Victor Babes” of Timisoara, Department of Morphologic Microscopy, Discipline of 
Molecular and Cellular Biology, Timisoara, Romania, 5Olso University Hospital and 
University of Oslo, Department of Medical Genetics, Oslo, Norway.

In the literature, the duplications of Prader-Willi/Angelman syndrome cri-
tical region 15q11q13 are separate genomic syndrome (OMIM number: 
608636). The patients exhibit predominant different neurodevelopmental 
disorders such as autism, seizures, developmental delay, clumsiness, schi-
zophrenia or schizoaffective patterns. Minor dysmorphic features such as 
macrocephaly, down-slanting palpebral fissures, broad nasal bridge, pouting 
lips, expressionless face, frontal tuft of hair were presented in many cases in 
various combinations.
We report the 9 years old boy for developmental delay, only slight dysmor-
phic facial features and obesity with a PWS-like phenotype. His height is 140 
cm, weight 51 kg (>75thcentile) and OFC 54 cm (>90thcentile). He had facial 
dysmorphisms reminiscent of PWS with small almond-shaped eyes, small 
down-turned mouth, small hands and feet, generalized obesity (BMI=26, 
>97thcentile). He also presented developmental delay (QIP=96, QIG=87), 
especially of speech (QIV=85) and he followed speech therapies. His mother 
has similar dysmorphic phenotype: small stature (151 cm), obesity (102 
kg) and learning difficulties at school. The family history was significant for 
obesity (maternal grandfather).Tests for Prader syndrome were FISH using 
Vysis-Abbott Prader-Willi/Angelman Region LSI SNRPN(SO)/CEP15(SG)/
PML(SO), LSI D15S11(SO)/CEP15(SG) and LSI D15S11(SO)/CEP15(SG)/

PML(SO). The genetic analyses with normal results included chromosome 
analyses (550 band level) for PWS.
Array comparative genomic hybridization (aCGH) was carried out on the 
SurePrint G3 Unrestricted CGH ISCA v2, 4x180K Agilent oligoarray CGH, ac-
cording to manufacture’s instruction and analyzed by CytoGenomics v2.0.6.0 
(Agilent Technologies, CA, USA). ArrayCGH detected a 1.5Mb duplication on 
15q11 (chr15:22,373,313-23,889,744 GRCh37/hg19). We report and com-
pare our propositus with previously reported patients with 15q11 duplica-
tion.

 V. Belengeanu: None. M. Stoian: None. C. Popescu: None. S. Farcas: None. N. 
Andreescu: None. A. Belengeanu: None. D. Misceo: None.

P02.025
Confirmation of atypical features in auriculocondylar syndrome 
caused by recessive PLCB4 mutations
Y. Kido1, S. Sakazume1, C. T. Gordon2, E. B. Bdira2, S. Lyonnet2, N. Murakami1, M. L. 
Cunningham3, J. Amiel2, T. Nagai1;  
1Division of Clinical Genetics, Dokkyo Medical University Koshigaya Hospital, Koshigaya, 
Japan, 2INSERM U781, Département de Génétique, Hôpital Necker-Enfants Malades 
and Université Paris Descartes–Sorbonne Paris Cité, Institut Imagine, Paris, France, 
3Department of Pediatrics, University of Washington and Seattle Children’s Hospital 
Craniofacial Center, Seattle, WA, United States.

Auriculocondylar syndrome (ACS; MIM 602483 and 614669) is a branchial 
arch syndrome typically inherited in an autosomal dominant fashion. Pati-
ents with ACS display the following core symptoms with varying severity: 
a specific malformation of the external ear, known as a ‘question mark ear’, 
micrognathia and mandibular condyle hypoplasia. Recently, phospholipase 
C, β 4 (PLCB4) mutations were identified as the major cause of autosomal 
dominant ACS, with mutations of the PLCB4 catalytic domain predicted to 
have a dominant negative effect. In addition, one ACS patient born to related 
parents harbored a homozygous partial deletion of PLCB4, and presented 
core features of ACS plus central apnea and macropenis; these features had 
not been previously reported in association with ACS. This case suggested 
autosomal recessive inheritance of ACS, with complete loss of function of 
PLCB4. We herein describe two patients with ACS caused by PLCB4 com-
pound heterozygous splice site mutations. The patients were born to the 
same unrelated parents, and the parents did not show any features of ACS. 
Sequencing of PLCB4 revealed the compound heterozygous mutations c.854-
1G>A and c.1238+1G>C in both of the patients, with each parent harboring 
one of the mutations, indicating autosomal recessive ACS. Both of the pati-
ents reported here had central apneas, gastrointestinal transit defects and 
macroenis, in addition to typical craniofacial features of ACS. This is the first 
example of patients with ACS caused by compound heterozygous splice site 
mutations in PLCB4, and the second autosomal recessive cases of ACS confir-
med by the molecular analysis.

 Y. Kido: None. S. Sakazume: None. C.T. Gordon: None. E.B. Bdira: None. S. 
Lyonnet: None. N. Murakami: None. M.L. Cunningham: None. J. Amiel: None. T. 
Nagai: None.

P02.026
Map of Autosomal Recessive Genetic Diseases in Saudi Arabia: 
Concepts and Future Directions
M. A. Al-Owain1,2;  
1King Faisal Specialist Hospital and Research Center, Riyadh, Saudi Arabia, 2Alfaisal 
University, Riyadh, Saudi Arabia.

Saudi Arabia has a population of 27.1 million and an overall consanguini-
ty rate of 56%. Prevalence of many autosomal recessive disorders is higher 
than other known populations. This is attributable to the high rate of con-
sanguineous marriages, the tribal structure, and the large family size. Foun-
der mutations have been recognized in many autosomal recessive disorders, 
many of which are overrepresented within certain tribes. On the other hand, 
allelic heterogeneity is also observed among common and rare autosomal re-
cessive conditions. With the adoption of more advanced molecular tech-
niques in the country in recent years in conjunction with international 
collaboration, the mapping of various autosomal recessive disorders has 
dramatically increased. Different genetic concepts pertinent to this highly in-
bred population are discussed here. Addressing such genetic diseases at the 
national level will become a cornerstone of strategic health care initiatives 
in the 21st century. Current efforts are hampered by many socio-cultural and 
health care related factors. Education about genetic diseases, establishment 
of a “national registry” and mutational database, and enhanced healthcare 
access are crucial for success of any preventative campaign.

 M.A. Al-Owain: None.
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P02.027
Baraitser-Winter syndrome: genotype-phenotype correlation and 
clinical variability of the recurrent ACTB mutation
N. Di Donato1, A. Rump1, V. M. Der Kaloustian2, F. Halal2, K. Sonntag1, K. Hackmann1, G. 
Hahn3, E. Schrock1, J. Masliah-Planchon4, A. Verloes4;  
1Institut für Klinische Genetik, Dresden, Germany, 2Department of Medical Genetics, 
Montreal Children’s Hospital, Montreal, QC, Canada, 3Institut und Poliklinik für 
Radiologische Diagnostik, Universitätsklinikum, Dresden, Germany, 4Department of 
Genetics, Robert-Debré hospital, Paris, France.

ACTB and ACTG1 mutations have recently been reported to cause Baraitser-
Winter syndrome (BRWS) - a rare condition characterized by ptosis, colo-
bomata, neuronal migration disorder, distinct facial anomalies, and intellec-
tual disability (Riviere et al. PMID:22366783). ACTB and ACTG1 code for 
the beta- and
gamma isoforms of actin - two nearly identical highly conserved proteins 
that differ only by four amino acids.
The ACTB mutations c.586C>T and c.587G>A, both affecting the Arg196 
codon, are recurrent. One of the patients carrying the ACTB
mutation c.587G>A (p.Arg196His) was previously diagnosed with Fryns-
Aftimos syndrome (FAS). Expanding our cohort of BRWS patients we ob-
served the c.586C>T(p.Arg196Cys) mutation in four patients with classical 
BRWS and in one of the severely affected patients assigned as having FAS, 
who shows malformations beyond the BRWS spectrum, like double halluces 
(Der Kaloustian et al. PMID:11311002). Furthermore, we identified a novel 
ACTB mutation c.359C>T (p.Thr120Ile) in a patient strikingly resembling 
an individual reported by Der Kaloustian et al. This patient exhibits double 
halluces.
The ACTB mutation c.359C>T (p.Thr120Ile) is analogous to the ACTG1 mu-
tation NM_001614.1:c.359C>T previously reported in a patient with classi-
cal BRWS (significantly milder affected than patient analyzed here).Taking 
together, BRWS and FAS represent the severity range of the same clinical 
entity. Despite the structural similarity of beta- and gamma-actins and their 
overlapping expression pattern, mutations in ACTB cause a distinctly more 
severe phenotype than ACTG1 mutations. The recurrent ACTB mutation 
c.586C>T (p.Arg196Cys) may result in classical BRWS phenotype as well as 
in severe BRWS formerly known as FAS.

 N. Di Donato: None. A. Rump: None. V.M. Der Kaloustian: None. F. Halal: 
None. K. Sonntag: None. K. Hackmann: None. G. Hahn: None. E. Schrock: 
None. J. Masliah-Planchon: None. A. Verloes: None.

P02.028
Bardet Biedel Syndrome in South Africa: The Clinical Phenotype of a 
Single Mutation in BBS 10.
K. J. Fieggen1, C. Milligan1, A. Esterhuizen1, B. Henderson2, A. Wonkam1, E. Heon3;  
1University of Cape Town, Cape Town, South Africa, 2University of Free State, 
Bloemfontein, South Africa, 3University of Toronto, Toronto, ON, Canada.

Background: Bardet Biedel syndrome (BBS) is a pleiotropic disorder cha-
racterized by obesity, polydactyly, intellectual disability and a progressive 
retinopathy. It is a highly heterogenous autosomal recessive disease. Homo-
zygosity for single mutation in BBS 10 has been identified in a number of 
affected individuals tested in South Africa.
Objectives: To delineate the ethnic distribution and clinical phenotype in a 
cohort of South African BBS patients with the K2431fsX15 mutation in BBS 
10 and review the implications for genetic testing and counseling in this 
disorder in South Africa.
Method: A descriptive cross sectional study collating clinical data retro-
spectively in a genetically homogenous group of BBS patients from South 
Africa.
Results: A total of 38 patients from 37 families were tested. 27 of these 
(71%) were homozygous for the K2431fsX15 BBS 10 mutation. BBS is more 
common in Black South Africans from different language groups (32 of 37 
families). Of those homozygous for this mutation, 26 (96%) shared this eth-
nicity. The phenotype showed characteristic variability. The onset of visual 
disability was early in our cohort and renal abnormalities were infrequently 
encountered.
Conclusions: The high frequency of homozygosity for a single mutation in 
an ethnic subset of the South African population is suggestive of a founder 
effect. This has allowed establishment of a cost effective diagnostic test for 
a single mutation with a high yield in our local population. Appreciation of 
the phenotype may improve earlier recognition of the disorder to allow for 
appropriate intervention.

 K.J. Fieggen: None. C. Milligan: None. A. Esterhuizen: None. B. Henderson: 
None. A. Wonkam: None. E. Heon: None.

P02.029
Trisomy 11p15.5 and monosomy 13q34 in a girl with Beckwith-
Wiedemann syndrome and Factor VII deficiency.
D. Jurkiewicz1, M. Kugaudo1,2, A. Tańska1, A. Wawrzkiewicz-Witkowska3, A. 
Tomaszewska3, M. Kucharczyk1, E. Ciara1, K. Chrzanowska1, M. Krajewska-Walasek1;  
1Department of Medical Genetics, Children‘s Memorial Health Institute, Warsaw, Poland, 
2Department of Child and Adolescent Psychiatry, Medical University of Warsaw, Warsaw, 
Poland, 3Prenatal Diagnostic and Genetic Clinic, Medical University of Silesia, First 
Hospital, Zabrze, Poland.

Here we report an one-year-old patient recruited to genetic analysis be-
cause of developmental delay and the presence of specific for Beckwith-
Wiedemann syndrome (BWS) phenotype (five major and four minor clinical 
criteria of BWS was stated). Moreover, she had reduced level of Factor VII. 
Initial conventional karyotyping was normal. MS-MLPA (methylation spe-
cific multiplex ligation-dependent probe amplification) revealed increased 
hybridization signals as well as aberrant methylation of specific probes 
in 11p15.5. The duplication was than confirmed by aCGH indicating 4.68 
Mb distal duplication in 11p15.5; besides 2.96 Mb distal deletion within 
13q34 was identified. Most of the patient’s clinical findings are typical of 
BWS, whereas developmental delay and distinctive craniofacial phenotype 
(prominent occiput, flat forehead with frontal bossing, round face with full 
cheeks, hypertelorism, flat nasal bridge and short palpebral fissures) are 
the features typical of trisomy 11p15. Reduced level of Factor VII might be 
explained by deletion of 13q34 in combination with a mutation in the fac-
tor gene located in that region on the other chromosome 13, considering 
that Factor VII deficiency is a recessive disorder. To our knowledge this is 
a first report of 11p15.5 duplication associated with deletion of 13q34 and 
Factor VII deficiency. The study underlines the importance of detailed cli-
nical description and indicates that aCGH should be performed in all BWS 
patients with copy-number abnormalities detected by MS-MLPA and nor-
mal conventional karyotype to avoid overlooking of a cryptic unbalanced 
translocation.
The study was financed by National Science Centre, project 1149/B/
P01/2011/40 (NN407114940) and EU Structural Funds, project 
POIG.02.01.00-14-059/09.

 D. Jurkiewicz: None. M. Kugaudo: None. A. Tańska: None. A. Wawrzkiewicz-
Witkowska: None. A. Tomaszewska: None. M. Kucharczyk: None. E. Ciara: 
None. K. Chrzanowska: None. M. Krajewska-Walasek: None.

P02.030
Different methylation patterns in Beckwith-Wiedemann syndrome 
due to mosaicism for UPD of chromosome11p15
E. Ciara1, D. Jurkiewicz1, M. Kugaudo1,2, A. Tańska1, M. Ginalska-Malinowska1, D. 
Piekutowska-Abramczuk1, M. Pelc1, S. Łuczak1, J. Trubicka1, P. Kowalski1, M. Borucka-
Mankiewicz1, A. Jezela-Stanek1, K. Chrzanowska1, M. Krajewska-Walasek1;  
1The Children‘s Memorial Health Institute, Warsaw, Poland, 2The Medical University of 
Warsaw, Warsaw, Poland.

Molecular abnormalities in the 11p15.5 imprinted gene cluster lead to 
Beckwith-Wiedemann syndrome (BWS), characterized by overgrowth, 
macroglossia, abdominal wall defects and embryonal tumors. The most 
common defect in BWS is loss of methylation at imprinting 11p15 control 
region (~50% of cases). Approximately 20% of individuals fulfilling diagno-
stic criteria for BWS have paternal UPD for 11p15 critical region. We report 
eight cases with BWS due to patUPD of 11p15 with the aim to evaluate the 
percentage of mosaicism. The diagnosis in our patients was established by 
methylation sensitive multiplex ligation-dependent probe amplification 
(MS-MLPA) on leukocyte DNA. Microsatellite analysis of chromosome re-
gion 11p15, performed in 6 families, confirmed mosaicism for segmental 
isodisomy at the short arm of chromosome 11. Different methylation pat-
tern in both, H19DMR and KvDMR, domains was observed for each patient, 
but there has been no correlation between the percentage of mosaicism and 
methylation index. Clinical presentation of our patients includes variable 
manifestation of BWS. Only macroglossia and hemihyperplasia were con-
stant symptoms in almost all cases. Clinical heterogeneity is likely due to 
the variable levels of mosaicism in different tissues. Testing of other tissues 
than blood in BWS individuals with complex clinical presentations could 
be a valuable diagnostic tool to improve the detection rate of mosaic pater-
nal UPD. Identification of individuals with mosaicism for paternal UPD is 
an important goal as identifies individuals who require surveillance due to 
increased tumor risk.
Study was financed by National Science Centre, project 1149/B/
P01/2011/40 (NN407114940) and EU Structural Funds, project 
POIG.02.01.00-14-059/09.

 E. Ciara: None. D. Jurkiewicz: None. M. Kugaudo: None. A. Tańska: None. M. 
Ginalska-Malinowska: None. D. Piekutowska-Abramczuk: None. M. Pelc: 
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None. S. Łuczak: None. J. Trubicka: None. P. Kowalski: None. M. Borucka-
Mankiewicz: None. A. Jezela-Stanek: None. K. Chrzanowska: None. M. 
Krajewska-Walasek: None.

P02.031
Beckwith-Wiedeman syndrome - diagnostic experiences in Slovakia
D. Durovcikova1, D. Durovcikova1, A. Krepelova2, I. Mlkva3, K. Vicianova4, M. Pechová1;  
1Slovak Medical University, Bratislava, Slovakia, 2Charles University, 2nd Faculty of 
Medicine, Dept of Biology and Med.Genet, Praque, Czech Republic, 3University Hospital, 
Bratislava, Slovakia, 4Children´s University Hospital, Bratislava, Slovakia, Bratislava, 
Slovakia.

Beckwith-Wiedeman syndrome ( BWS) is a rare genetic disease associated 
with owergrowth and predisposition to tumor development in childhood.
The incidence of BWS in different ethnic group is estimated to be 1 out of 13 
700 (Weksberg, 2010).
We present prevalence data in Slovakia, some of clinical data, diagnostic ap-
proaches and testing strategy for patient with BWS phenotype. Basic infor-
mation about BWS prevalence in Slovakia was obtain from Genetic register 
and by personal communication with Slovak clinical geneticist.
The diagnosis of BWS was reported in 17 cases in 2006, determined solely 
on the basis of clinical signs EMG syndrome. The total capture of BWS in 
2011 includes 25 cases. Early BWS clinical diagnosis within 1 year of life 
and varying severity of clinical symptoms, different molecular pathology in 
3 female cases is documented. Loss of methylation at KVDMR1 was confir-
med in mild BWS phenotype with occurence of neuroblastoma. Mutation 
CDKN1C - c.517dupG (p.Va1173GlyfsX68) was detected in newborn patient 
with serious omphalocele and renal dysplasia.Generally, in patient with 
BWS phenotype, except of chromosomal analysis, determination of altered 
methylation, microdeletion at imprinting center 1(IC1)and/ or (IC2) or mu-
tation in CDKN1 by DNA tests helped confirm BWS diagnosis definitelly. Re-
cent scientific findings and clinical experiences together with activities Eu 
in the field of the rare diseases pointed to an expanding range of medically 
indication for genetic testing, which may have important role for health care 
management, including BWS patients

 D. Durovcikova: None. D. Durovcikova: None. A. Krepelova: None. I. Mlkva: 
None. K. Vicianova: None. M. Pechová: None.

P02.032
Blepharophimosis, ptosis, epicanthosis inversus syndrome (BPES) 
with FOX L2 mutation and congenital hydronephrosis - a new 
association.
R. Gulati1, D. Halanaik2, V. Bhat1, E. De Baere3;  
1Department of Pediatrics, Jawaharlal Institute of Postgraduate Medical Education and 
Research, Pondicherry, India, 2Department of Nuclear Medicine, Jawaharlal Institute of 
Postgraduate Medical Education and Research, Pondicherry, India, 3Center for Medical 
Genetics, Ghent University Hospital, Ghent, Belgium.

Blepharophimosis, ptosis, epicanthosis inversus syndrome (BPES) (OMIM 
110100) is an autosomal recessively inherited congenital malformation of 
eyelids which can potentially lead to loss of vision. Squint, refractory errors 
and amblyopia can develop as complications. Diagnosis is based on clinical 
findings of bilateral blepharophimosis, ptosis, epicanthus inversus and tele-
canthus. Type includes these four major criteria. Type includes additional 
feature of premature ovarian failure and female infertility. We report for the 
first time a 1 year old male child with congenital hydronephrosis associated 
with typical features of BPES. He was the first-born to non-consanguineous 
parents. His father had similar but less severe features. Growth and deve-
lopment were appropriate for age. Echocardiogram was normal. Congenital 
bilateral hydronephrosis and reduced kidney function were confirmed by 
renal dynamic scan. Sequencing was performed on FOX L2, the only gene 
associated with BPES. The normal gene has 14 Alanine repeats. Sequencing 
of the only intron of FOX L2 revealed the patient to be heterozygous for mu-
tation p.Ala225_Ala234dup (c.672_701dup) which is a recurrent 30 bp du-
plication, an expansion of the poly-Ala tract. It represents 30% of mutations 
found in BPES patients and is usually associated with Type. Some additional 
atypical findings like growth hormone deficiency, ventricular septal defect, 
Burkitt’s lymphoma and Duane syndrome, associated with this mutation 
have been reported previously. The atypical finding of hydronephrosis may 
have resulted from a pleiotropic effect of the mutation. It is not possible to 
know the type of BPES in our patient as no female family member is affec-
ted.

 R. Gulati: None. D. Halanaik: None. V. Bhat: None. E. De Baere: None.

P02.033
Study of 100 fetuses with syndromic brain malformations by aCGH.
E. Alix1, J. Martinovic-Bouriel2,3, J. Michel1, A. Delezoide4, M. Gonzales5,6, A. Labalme1, C. 
Abel7, F. Allias8, C. Antal5, B. Benzacken9, N. Bigi10, P. Blanchet10, D. Boggio11, A. Vichier-
Cerf11, R. Bouvier12, A. Buénerd12, M. Cordier13, C. Coubes10, K. Dieterich14, F. Dijoud12, S. 
Frachon-Collardeau12, B. Gilbert-Dussardier15, R. Grigorescu5, F. Lebreton8, C. Mechler16, S. 
Patrier5, F. Pelluard17, M. Perez10, L. Pinson10, M. Saint Frison5, J. Siffroi5,6, J. Massardier18, 
P. Jouk14, L. Guibaud19, A. Vasiljevic12, F. Guimiot4,20, T. Attié-Bitach21, F. Encha-Razavi21, D. 
Sanlaville1,22;  
1Service de Cytogénétique Constitutionnelle, GHE, HCL, Lyon, France, 2Unité de 
Foetopathologie, Laboratoire Cerba, Cergy, France, 3Unité de Foetopathologie, Hôpital 
Antoine Béclère, Clamart, Paris, France, 4Service de biologie du développement, Hôpital 
Robert Debré, Paris, France, 5Service de génétique et embryologie médicales, Hôpital 
Armand Trousseau, Paris, France, 6UPMC-Sorbonne Université, Paris, France, 7Service 
de Génétique, Hôpital de la Croix Rousse, HCL, Lyon, France, 8Centre de Pathologie 
Nord, Hôpital de la Croix Rousse, HCL, Lyon, France, 9Service d‘Histologie Embryologie 
Cytogénétique, Biologie de la Reproduction, CECOS, Hôpital Jean Verdier, Bondy, France, 
10Service de Génétique Médicale, Hôpital Arnaud de Villeneuve, Montpellier, France, 
11Diagnostic Prénatal, CHLS, HCL, Lyon, France, 12Centre de Pathologie Est, GHE, HCL, 
Lyon, France, 13Service de Génétique Clinique, GHE, HCL, Lyon, France, 14Département 
de Génétique, CHU de Grenoble, Grenoble, France, 15Service de Génétique Clinique, CHU 
de Poitiers, Poitiers, France, 16Service d’Anatomie et de Cytologie Pathologiques, Hôpital 
Louis Mourier, Colombes, France, 17Service d’Anatomopathologie, Groupe Hospitalier 
Pellegrin, Bordeaux, France, 18Service de Gynéco-Obstétrique, GHE, HCL, Lyon, France, 
19Service d’Imagerie Pédiatrique et Foetale, GHE, HCL, Lyon, France, 20Université Paris-
Cité-Sorbonne, Paris, Austria, 21Service d‘Histo-embryologie et de Cytogénétique, Hôpital 
Necker, Paris, France, 22CRNL, CNRS UMR 5292, INSERM U1028, Université Claude 
Bernard Lyon I, Lyon, France.

Congenital malformations affect approximately 2.5% of stillborns. Among 
these defects, brain abnormalities are the main malformations detected pre-
natally. Mostly (60%) are sporadic without explanation. Improvements of 
ultrasound prenatal screening combined to 3rd trimester fetal Magnetic Re-
sonance Imaging (MRI) increase detection cerebral malformations. In most 
cases termination of pregnancy was elected. Foetopathological examination 
identified other associated malformations in approximately 50% of the ca-
ses. No explanation can be offered for about 50% of cases.
An increasing number of congenital malformations have been identified as 
a result of a genomic disorder using new techniques analysis of a whole ge-
nome. We study a cohort of 100 fetuses with a syndromic cerebral malfor-
mation divided into 4 groups (neural tube defects, cerebellum hypoplasia, 
commissural abnormalities, or microcephaly) by aCGH. The aim of this stu-
dy was to identify potential new genes involved in brain development.
The cases were included with the participation of fetal pathologists, cyto-
genetics laboratories and biobanks and thanks to the collaboration of the 
French Society of fetal pathology (SOFFOET). Fetal DNA was extracted, and 
aCGH was performed on 180K chips (Agilent). We identified 11 de novo pa-
thogenic CNVs and 3 inherited pathogenic CNVs. Several CNVs included a 
gene already known to be involved in the brain development such as NDE1 
or NFIA. In particular we described the first female fetus with cerebellar 
hypoplasia and partial de novo OPHN1 deletion. We also identified sever-
al CNVs highlighting new interesting loci. Here, we present our results and 
discuss the new CNVs identified.

 E. Alix: None. J. Martinovic-Bouriel: None. J. Michel: None. A. Delezoide: 
None. M. Gonzales: None. A. Labalme: None. C. Abel: None. F. Allias: None. C. 
Antal: None. B. Benzacken: None. N. Bigi: None. P. Blanchet: None. D. 
Boggio: None. A. Vichier-Cerf: None. R. Bouvier: None. A. Buénerd: None. M. 
Cordier: None. C. Coubes: None. K. Dieterich: None. F. Dijoud: None. S. 
Frachon-Collardeau: None. B. Gilbert-Dussardier: None. R. Grigorescu: 
None. F. Lebreton: None. C. Mechler: None. S. Patrier: None. F. Pelluard: 
None. M. Perez: None. L. Pinson: None. M. Saint Frison: None. J. Siffroi: 
None. J. Massardier: None. P. Jouk: None. L. Guibaud: None. A. Vasiljevic: 
None. F. Guimiot: None. T. Attié-Bitach: None. F. Encha-Razavi: None. D. 
Sanlaville: None.

P02.034
Associated malformations among patients with CAKUT (congenital 
anomalies of kidney and urinary tract)
C. Stoll, B. Dott, Y. Alembik, M. Roth;  
Genetique Medicale, Strasbourg, France.

Infants with congenital anomalies of kidney and urinary tract (CAKUT) of-
ten have other associated malformations. The purpose of this investigation 
was to assess the prevalence and the types of associated malformations in 
CAKUT in a defined population. Each affected child was examined by a ge-
neticist, all elective terminations were ascertained, and the surveillance for 
malformations was continued until 2 years of age. The associated malfor-
mations in
CAKUT were collected in all livebirths, stillbirths and terminations of preg-
nancy during 26 years in 347,810 consecutive births in the area covered 
by our population based registry of congenital malformations. Of the 1252 
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infants with CAKUT born during this period (prevalence at birth of 36.0 
per 10,000), 410 (32.7 %) had associated malformations. There were 142 
(34.6%) patients with chromosomal abnormalities including 15 trisomies 
18, and 72 (17.6%) nonchromosomal recognized dysmorphic conditions. 
There were no predominant recognised dysmorphic conditions, but VA(C)
TER(L) association. However, other recognised dysmorphic conditions were 
registered including Meckel syndrome, osteochondrodysplasia, and cau-
dal regression syndrome. Hundred ninety six (47.8 %) of the patients had 
multiple congenital anomalies, non syndromic, non chromosomal (MCA). 
Malformations in the ear, the digestive, the central nervous, and the car-
diovascular systems were the most common other malformations. Prenatal 
diagnosis was performed in 57.8 % of dysmorphic syndromes with CAKUT. 
The overall prevalence of associated malformations, which was one in three 
infants, emphasizes the need for a thorough investigation of infants with 
CAKUT. A routine screening for other malformations may be considered in 
infants and in fetuses with CAKUT.

 C. Stoll: None. B. Dott: None. Y. Alembik: None. M. Roth: None.

P02.035
Congenital heart defect in a patient with a complex rearrangement 
and a 13q deletion: delineating a new critical region.
L. Mouthon, M. Dayem-Quere, F. Giuliano, V. Paquis-Flucklinger, H. Karmous-Benailly;  
Hôpital de l‘Archet II, CHU de Nice, Nice, France.

13q deletion syndrome is a rare genetic disorder caused by deletions of the 
long arm of chromosome 13. Based on the size and location of the deletion, 
this syndrome can be divided into three groups, group 3 corresponds to the 
distal deletion of band 13q33-34. Patients with 13q deletion display a varie-
ty of phenotypic features, including growth retardation, microcephaly, facial 
dysmorphisms, congenital heart, brain and kidney defects. We report the 
case of a dysmorphic 7-year old male patient displaying polymalformative 
features and carrying a deletion of approximately 8.57 Mb on 13q33.1q34 
(group3), including 20 genes. The phenotype of our patient includes intra-
uterine growth retardation, developmental retardation, hypospadias, mi-
crocephaly, facial anomalies and a congenital heart defect. The deletion size 
of our patient was further delineated by array-CGH, and precisely located 
on chromosome 13: 103.941.149-112.512.705 (hg19). Futhermore, we can 
reduce the critical region to 3 Mb instead of 6 Mb (Huang, 2012). This new 
chromosomal region contains only 12 genes including MYO16, COL4A1; CO-
L4A2, ING1 and ARHGEF7.
On a cytogenetic point of view, the chromosome 13 of our patient appeared 
to be a derivative chromosome 13 coming from a complex maternal chromo-
somal rearrangement involving three chromosomes and four breakpoints. 
The maternal formula is : 46,XX,t(7;8)(q36;p21),ins(8;13)(p21;q33.1q34). 
We will discuss the involvement of the deleted genes in the phenotype of 
our patient and we will also describe the precise mechanisms leading to this 
rearrangement.

 L. Mouthon: None. M. Dayem-Quere: None. F. Giuliano: None. V. Paquis-
Flucklinger: None. H. Karmous-Benailly: None.

P02.036
A heterozygous frame-shift mutation in CAV1 is associated with a 
severe congenital lipodystrophy syndrome
I. Schrauwen1,2, S. Szelinger1, A. L. Siniard1, A. Kurdoglu1, J. J. Corneveaux1, I. Malenica1, 
D. W. Craig1, V. Narayanan1, M. J. Huentelman1;  
1Center for Rare Childhood Disorders and the Neurogenomics Division, Translational 
Genomics Research Institute, Phoenix, AZ, United States, 2Department of Medical 
Genetics, University of Antwerp, Antwerp, Belgium.

We investigated a single female patient and unaffected parents presenting 
with a neonatal progeroid disorder, lipodystrophy, cutis marmorata, feeding 
disorder and failure to thrive by whole-genome sequencing. This revealed a 
de novo, heterozygous, frame-shift mutation in the Caveolin1 gene (CAV1), 
which introduces an immediate stop into the protein (c.385_386delTT; 
p.Phe129X). Mutations in CAV1, encoding the main component of the ca-
veolae in plasma membranes, cause Berardinelli-Seip congenital lipodystro-
phy type 3. Although this disorder is recessive, heterozygous carriers either 
show a reduced phenotype of partial lipodystrophy or no phenotype. We 
could not identify a second mutation in CAV1 in our patient. Studying mRNA 
extracted from whole blood from the patient revealed that both MT and 
WT CAV1 were transcribed, and that RNA from the mutant allele was not 
degraded by nonsense mediated RNA decay. We therefore hypothesize that 
the mutant protein is expressed in our patient and acts in a dominant nega-
tive fashion, leading to a severe lipodystrophy phenotype. Introduction of 
this mutant CAV1 could disturb the stable and functional hetero-oligomeric 

complex formed by Cav1 and Cav2, or disturb cellular localization. We will 
therefore introduce MT and WT CAV1 in a stable cell line to study the effect 
of the mutant protein on wild type function and localization.
In conclusion, we suggest that the severe phenotype observed in our patient 
might be caused by a dominant-negative effect of MT CAV1, and that the 
presence of a partial lipodystrophy phenotype found in some patients might 
be dependent on the type of CAV1 mutation.

 I. Schrauwen: None. S. Szelinger: None. A.L. Siniard: None. A. Kurdoglu: 
None. J.J. Corneveaux: None. I. Malenica: None. D.W. Craig: None. V. 
Narayanan: None. M.J. Huentelman: None.

P02.037
Searching for the disease gene in a cerebellar ataxia family
Ö. Ayhan1, B. Kara2, G. Gökçay3, N. Başboğaoğlu4, A. Tolun1;  
1Boğaziçi University, Istanbul, Turkey, 2Kocaeli University, Kocaeli, Turkey, 3Istanbul 
University, Istanbul, Turkey, 4Düzce University, Düzce, Turkey.

Autosomal recessive ataxia is characterized by progressive lack of coordi-
nation of muscle movements. We studied two brothers at the age of 38 and 
40 years with initial diagnosis of cerebellar ataxia. The parents were second 
cousins. The patients walked and spoke single words by the age of 2 years, 
and progressive ataxic gait and visual impairment began in early childhood. 
At present the patients have ataxic gait, dysmetria, dysdiadochokinesia, 
scanning speech and intellectual disability. Additionally, eye examination 
showed bilateral horizontal nystagmus, posterior subcapsular cataract, 
optic disk hypoplasia, optic atrophy, thinning of the retinal arterioles, and 
retinal bone spicule pigmentation.
Genotyping data generated by SNP genome scan for the parents and the af-
fected sibs were used to calculate multipoint LOD scores. Four loci yielded 
the highest score of 2.66. The largest locus was maximally 52 Mb at chro-
mosome 4q12-24. The others were at 6q25.1-25.2, 12p13.31-p13.1, and 
22q12.1 and 0.55 to 5.5 Mb in size. We consider the largest locus (4q12-24) 
the most likely disease locus but will search for the genetic defect under-
lying the disease in all four candidate loci. No similar diseases were mapped 
to any of the loci. The four candidate loci harbor a total of 638 genes. The 
abundance of the genes discouraged us from applying candidate gene ap-
proach, and we launched exome sequencing. Exome sequencing data will 
be evaluated for those regions, and Sanger sequencing will be performed to 
validate candidate mutations.

 Ö. Ayhan: None. B. Kara: None. G. Gökçay: None. N. Başboğaoğlu: None. A. 
Tolun: None.

P02.038
Disruption in TMCO1 causes autosomal recessive cerebro-facio-
thoracic dysplasia 
Y. Alanay1,2, B. Ergüner3, E. G. Utine1, O. Haçarız4, P. Ö. Şimsek Kiper1, E. Z. Taşkıran5, F. E. 
Perçin6, E. Uz5,7, M. S. Sağıroğlu3, B. Yüksel4, K. Boduroğlu1, N. A. Akarsu5;  
1Hacettepe University, Medical Faculty, Department of Pediatrics, Pediatric Genetics 
Unit, Ankara, Turkey, 2Acıbadem University, Medical Faculty, Department of Pediatrics, 
Pediatric Genetics Unit, Istanbul, Turkey, 3TUBITAK, Informatics and Information 
Security Research Center, Gebze, Kocaeli, Turkey, 4TUBITAK, Genetic Engineering and 
Biotechnology Institute, Gebze, Kocaeli, Turkey, 5Hacettepe University, Medical Faculty, 
Department of Medical Genetics, Gene Mapping Laboratory, Ankara, Turkey, 6Gazi 
University, Medical Faculty, Department of Medical Genetics, Ankara, Turkey, 7Duzce 
University, Faculty of Science, Department of Biology, Düzce, Turkey.

Cerebro-facio-thoracic dysplasia (CFTD; MIM 213980) is a multiple congeni-
tal anomaly and intellectual disability syndrome involving the cranium, face 
and thorax. The characteristic features are cranial involvement with macro-
crania at birth, brachycephaly, various CT/MRI findings frequently involving 
corpus callosum and septum pellucidum, flat face, hypertelorism, epicanthal 
folds, synophrys, broad nasal bridge, cleft lip and cleft palate, low-set, poste-
riorly rotated ears, short neck, and multiple costal and vertebral anomalies. 
The underlying genetic defect remains unknown. Using a combination of 
homozygosity mapping and whole-exome sequencing, we identified a ho-
mozygous nonsense founder mutation, p.R87X (c.259 C>T), in the human 
transmembrane and coiled-coil domains protein 1 (TMCO1) in four out of 
five families with Turkish origin. RNA studies on lymphocytes indicated that 
the mutated TMCO1 transcript is degraded by nonsense-mediated mRNA 
decay. TMCO1 gene on chromosome 1q24 was excluded by homozygosity 
mapping and DNA sequencing analysis in the fifth family with characteristic 
findings of CFTD. These data provided the first evidence for genetic hete-
rogeneity in this spectrum. Another founder TMCO1 mutation has recently 
been reported to cause a unique genetic condition, TMCO1-defect syndrome 
(MIM 614132), characterized by craniofacial dysmorphism, skeletal anoma-
lies and intellectual disability in 11 individuals in the Old Order Amish of 
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northeastern Ohio. Phenotype comparison between Turkish and American 
families clearly demonstrated that TMCO1-defect syndrome meets diagno-
stic criteria for CFTD which was first described by Pascual-Castroviejo et 
al. in 1975. Our study demonstrated that TMCO1-defect syndrome, initially 
believed to represent a distinct disorder, indeed belongs to the genetically 
heterogeneous cerebro-facio-thoracic dysplasia spectrum.

 Y. Alanay: None. B. Ergüner: None. E.G. Utine: None. O. Haçarız: None. P.Ö. 
Şimsek Kiper: None. E.Z. Taşkıran: None. F.E. Perçin: None. E. Uz: None. M.S. 
Sağıroğlu: None. B. Yüksel: None. K. Boduroğlu: None. N.A. Akarsu: None.

P02.039
An intriguing hotspot of recurrent mutations in CHD7 IVS25 revealed 
by minigene assay is observed in CHARGE syndrome
M. LEGENDRE1,2, B. GILBERT-DUSSARDIER1,2, T. ATTIE-BITACH3,4, M. ROSSI5, N. 
REVENCU6,7, J. AMIEL3,4, S. LYONNET3,4, V. ABADIE8,4, P. JOUK9,10, M. DELRUE11, Y. 
DOUBAJ12, G. VIOT13, D. BONNET14,4, M. HOLDER-ESPINASSE15, S. MUR16,17, P. BLANCHET18, 
J. MELKI19, F. BRIOUDE20, S. JULIA21,22, S. NAUDION11, Z. COLOSAFI1, M. RODRIGUEZ1, A. 
KITZIS1,2, F. BILAN1,2;  
1Service de génétique médicale, CHU de Poitiers, Poitiers, France, 2Université de Poitiers 
- Pôle Biologie Santé - IPBC - UMR 6187, Poitiers, France, 3Département de Génétique 
et INSERM U-781, Hopital Necker Enfants-Malades, Paris, France, 4Université Paris 
Descartes, Paris, France, 5Service de Cytogénétique Constitutionnelle, Hospices Civils de 
Lyon, Bron, France, 6Department of Medical Genetics, Cliniques Universitaires St Luc, 
Brussel, Belgium, 7Laboratory of Human Molecular Genetics, Christian de Duve Institute 
of Cellular Pathology and University of Louvain Medical School, Brussels, Belgium, 
8Service de pédiatrie générale, Hopital Necker Enfants-Malades, Paris, France, 9Service 
de génétique et procréation, Pôle Couple-Enfant, CHU de Grenoble - Hôpital Albert 
Michallon, Grenoble, France, 10Faculté de Médecine-Pharmacie de Grenoble, Université 
Joseph Fourier, Domaine de la Merci, Grenoble, France, 11Service de génétique médicale 
CHU de Bordeaux-GH Pellegrin, Bordeaux, France, 12Département de génétique médicale, 
Institut National d‘Hygiène, Rabat, France, 13Service de gynécologie-obstétrique 1, CHU 
Paris Centre-GH Cochin St Vincent de Paul - Hôpital Cochin, Paris, France, 14Service de 
cardiologie pédiatrique Centre de référence des malformations cardiaques complexes, 
Hopital Necker Enfants-Malades, Paris, France, 15Service de génétique clinique Guy 
Fontaine - Hôpital Jeanne de Flandre, Lille, France, 16Département de Périnatologie, 
Hopital Jeanne de Flandre , CHU de Lille, Lille, France, 17Université Lille 2, Lille, France, 
18Laboratoire de Génétique Chromosomique, CHU de Montpellier - Hôpital Arnaud 
de Villeneuve, Montpellier, France, 19Laboratoire de Neurogénétique moléculaire et 
INSERM U-798, Université d’Evry-Val d’Essonne et Paris XI, Evry, Evry, France, 20Service 
d‘exploration fonctionnelles endocriniennes, Assistance Publique-Hôpitaux de Paris, 
Hopital Trousseau, Paris, France, 21Service de génétique médicale - Pôle de biologie CHU 
de Toulouse - Hô

CHARGE syndrome (CS) is a rare usually sporadic disorder with multiple 
congenital anomalies mainly due to de novo truncating mutations of CHD7 
gene.
Here we report a series of 20 CS patients carrying a nucleotide variation 
located in CHD7 IVS25 (c.5405-7G>A, c.5405-13G>A, c.5405-17G>A or 
c.5405-18C>A). Among these 4 different variants, two of them (-13G>A and 
-18C>A) were first isolated in our laboratory, the others were previously 
classified as variants with unknown clinical significance (-7G>A) and pa-
thogenic (-17G>A). In each case, bioinformatics tools clearly indicated an 
activation of a newly created acceptor splice site. Splicing defect was then 
evaluated by minigene assays using an exon-trap derived construct: pSpli-
ceExpress (Kishore et al., 2008). Our study demonstrates that alternative 
acceptor splice sites generated by the four IVS25 variants were exclusively 
used by splicing machinery giving rise to a longer exon 26. With the excep-
tion of the -17G>A which preserves the normal ORF, the three others cor-
respond to frameshift mutations. Although all patients fulfilled diagnostic 
criteria of CS we observed phenotypic variability, especially within 2 cases 
where the mutation (c.5405-17G>A) was inherited from a mildly affected 
parent. Recurrence of these variations could be explained by a particular 
genomic context: i) the weakness of the exon 26 natural acceptor site, ii) the 
lack of a real lariat sequence detected within hundred nucleotides upstream 
exon/intron boundary.
These data prove the pathogenicity of all the studied variants and indicate 
the presence of a mutation hotspot in CHD7 IVS25 which is involved in 7% 
of CS french patients.

 M. Legendre: None. B. Gilbert-dussardier: None. T. Attie-bitach: None. M. 
Rossi: None. N. Revencu: None. J. Amiel: None. S. Lyonnet: None. V. Abadie: 
None. P. Jouk: None. M. Delrue: None. Y. Doubaj: None. G. Viot: None. D. 
Bonnet: None. M. Holder-espinasse: None. S. Mur: None. P. Blanchet: None. J. 
Melki: None. F. Brioude: None. S. Julia: None. S. Naudion: None. Z. Colosafi: 
None. M. Rodriguez: None. A. Kitzis: None. F. Bilan: None.

P02.040
Transcriptome analysis of wildtype and Chd7Whi/Whi embryos reveals a 
misregulation of several genes involved in neural crest cell processes.
Y. Schulz1, P. Wehner2, A. Borchers2,3, L. Opitz4, G. Salinas-Riester4, S. Pauli1;  
1Institute of Human Genetics, University Medical Center Göttingen, 37073 Göttingen, 
Germany, 2Department of Developmental Biochemistry, Center for Molecular Physiology 
of the Brain, GZMB, University of Göttingen, 37077 Göttingen, Germany, 3Department of 
Biology, Molecular Embryology, Philipps-University Marburg, 35043 Marburg, Germany, 
4Department of Developmental Biochemistry, University Medical Center Göttingen, 
37077 Göttingen, Germany.

CHARGE syndrome (coloboma, heart defects, atresia of the choanae, retar-
ded growth and development, genital hypoplasia and ear anomalies) is an 
autosomal dominant malformation syndrome due to mutations in the chro-
modomain helicase DNA-binding member CHD7. A well established mouse 
model for this disease is the Whirligig mouse (Chd7Whi/+), carrying a hetero-
zygous nonsense mutation in exon 11 of the Chd7 gene. To get molecular in-
sights on the pathogenesis of CHARGE syndrome, we performed a genome-
wide microarray expression analysis on wildtype, Chd7Whi/+ and Chd7Whi/Whi 

mouse embryos at day 9.5.We identified 98 genes showing greater than 2 
fold differences in expression (log2 fold-change) and a P-value to false dis-
covery rate (FDR) < 0.05 between wildtype and Chd7Whi/Whi embryos. The 
validation of the microarray data was performed by quantitative real time 
PCR (qRT-PCR). Interestingly, most genes are involved in neural crest cell 
induction, formation and migration.
In summary, we could show that misregulation of genes involved in neural 
crest cell processes is a mechanism behind CHARGE syndrome, demonstra-
ting that CHARGE syndrome belongs to the neurocrestopathies.

 Y. Schulz: None. P. Wehner: None. A. Borchers: None. L. Opitz: None. G. 
Salinas-Riester: None. S. Pauli: None.

P02.041
Identification of the variations in CPT1B and CHKB genes in Turkish 
narcolepsy patients
S. Agılkaya1, S. Kaya1, I. Oztura2, D. Karadeniz3, A. Evlice2, B. Baklan2, S. Cingoz1;  
1Department of Medical Biology and Genetic, Faculty of Medicine, Dokuz Eylul 
University, Izmir, Turkey, 2Department of Neurology, Sleep Disorders Unit, Faculty of 
Medicine, Dokuz Eylül University, Izmir, Turkey, 3Sleep Disorders Unit, Cerrahpasa 
Medical School, University of Istanbul, Istanbul, Izmir, Turkey.

The rs55770917 variation between CPT1B and CHKB genes in Japanese and 
Koreans are common genetic susceptibility factors to narcolepsy. In this 
study, variations in CHKB and CPT1B susceptibility genes were examined in 
Turkish narcolepsy patients.
The CPT1B and CHKB genes were sequenced in narcolepsy patients (n= 
37), and, when available, their parents. Controls (n= 100) were tested for 
detected variations. rs5770911, rs2269381 and rs2269382 were detec-
ted together in three patients and 11 controls, rs55770917 being suscep-
tibility SNP. In addition to this haplotype, we detected the indel variation 
(rs144647670) in the 5’ upstream region of the human CHKB gene in the 
narcoleptic patients and control subjects carrying four variants together. 
There was no significant difference between patients and control subjects 
regarding the presence of variant haplotype and allele frequencies of (p 
=0.62). There was no significant association between rs5770917 and narco-
lepsy in Turkish patients. However, in our study we found novel haplotype 
consisting of the indel variation, which had not been detected in previous 
studies on Japanese and Korean populations, as well as observing four SNPs 
in CHKB/CPT1B .

 S. Agılkaya: None. S. Kaya: None. I. Oztura: None. D. Karadeniz: None. A. 
Evlice: None. B. Baklan: None. S. Cingoz: None.

P02.042
ALG3-CDG (CDG-Id) presenting with chondrodysplasia punctata: a 
case report.
L. Lepais1, D. Cheillan2,3, S. Collardeau-Frachon4,5, S. Hays6, G. Matthijs7, C. Abel1, P. 
Edery1,5,8, M. Rossi1;  
1Service de Génétique, Groupement Hospitalier Est, Hospices Civils de Lyon, Bron, France, 
2Service Maladies héréditaires du métabolisme et dépistage néonatal, Groupement 
Hospitalier Est, Hospices Civils de Lyon, Bron, France, 3INSERM U.1060/Université 
Lyon-1, Lyon, France, 4Département de pathologie, Groupement Hospitalier Est, Hospices 
Civils de Lyon, Bron, France, 5Université Lyon 1, Lyon, France, 6Service de Réanimation 
néonatale et néonatologie, Hôpital Croix Rousse, Hospices Civils de Lyon, Lyon, France, 
7Center for Human Genetics, UZ Gasthuisberg, Leuven, Belgium, 8INSERM, U1028; CNRS, 
UMR5292; TIGER Team, Lyon, France.

Chondrodysplasia punctata (CDP) is defined by the radiographic appearan-
ce of abnormal cartilaginous stippling. It is generally associated with short 
stature, maxillofacial hypoplasia and the possible occurrence of multiple 
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congenital abnormalities (MCA). CDP has been reported in various congeni-
tal disorders such as chromosomal abnormalities, disruptions of vitamin K 
metabolism, and inborn errors of metabolism including peroxisomal disor-
ders, defects of cholesterol biosynthesis and lysosomal storage diseases.
We report two siblings presenting with skeletal dysplasia, CDP and MCA. Pa-
tient 1 presented with severe skeletal abnormalities, stippling, vermis hypo-
plasia, partial corpus callosum agenesis and hepatic fibrosis; the pregnancy 
was terminated. His sister (Patient 2), showing a similar phenotype (skele-
tal dysplasia, dysmorphic features, cataract, cerebellar and corpus callosum 
abnormalities, liver enlargement), died in the neonatal period.
A large metabolic assessment was performed in Patient 2. Screening for 
congenital disorders of glycosylation (CDG) by Western blot was consistent 
with “type I” CDG. Phosphomannomutase and phosphomannose isomerase 
enzymatic assays, performed on patient’s fibroblasts, were normal as well 
as PMM2 molecular analysis. The analysis of the dolichol linked oligosaccha-
ride precursors was consistent with ALG3-CDG (CDG-Id) and molecular ana-
lysis of the ALG3 gene found a homozygous mutation (p.G96R; c.286G>A), 
thus confirming the diagnosis.
CDG are a group of metabolic disorders presenting with very heterogeneous 
multisystem clinical manifestations. To the best of our knowledge, only 
seven other patients with ALG3-CDG have been described to date. This is 
the first report of a CDG syndrome presenting with CDP. Screening for CDG 
should be systematically performed in patients presenting with unexplai-
ned CDP.

 L. Lepais: None. D. Cheillan: None. S. Collardeau-Frachon: None. S. Hays: 
None. G. Matthijs: None. C. Abel: None. P. Edery: None. M. Rossi: None.

P02.043
Phenotypic spectrum and diagnostic considerations in children with 
somatic chromosomal mosaicism
E. R. A. Thomas, C. Deshpande, F. Connell, C. Ogilvie, D. Josifova;  
Guy‘s Hospital, London, United Kingdom.

Chromosomal mosaicism typically presents with developmental delay, dys-
morphic features, asymmetry and characteristic variation in skin pigmen-
tation following Blaschko’s lines. Seizures and other congenital anomalies 
may also be present. Array-CGH in blood detects mosaicism down to a level 
of around 10%, but the abnormal cell line may not be present in blood cell 
lineages. In these circumstances the diagnosis can be confirmed by carrying 
out array-CGH on cultured skin fibroblasts. We present several cases which 
exhibit the wide phenotypic spectrum of chromosomal mosaicism. This in-
cludes presentation with typical features such as pigmentary abnormalities 
or hemihypertrophy, but also an unusual presentation with complex con-
genital malformations and developmental delay with none of the canonical 
features. Array-CGH in blood was normal in the majority of cases regardless 
of age at testing, and the investigative route to diagnosis was therefore va-
riable and complex. The abnormal cell lines included mosaicism for diploid/
triploidy, trisomy and large chromosomal imbalance. There was little or no 
phenotypic correlation with the precise chromosomal abnormality. We also 
discuss the differential diagnoses including Hypomelanosis of Ito, Inconti-
nentia pigmenti and Nevus depigmentosus. The low sibling recurrence risk 
attached to the diagnosis of mosaicism makes confirmation important for 
affected families. Atypical clinical features may lead to a diagnostic odyssey 
before confirmation, frequently as a result of skin biopsy. This series of cases 
suggests that skin biopsy should be considered at an earlier stage in a wider 
spectrum of clinical presentations than is usual in current practice.

 E.R.A. Thomas: None. C. Deshpande: None. F. Connell: None. C. Ogilvie: 
None. D. Josifova: None.

P02.044
Orofacial clefts associated with other congenital abnormalities seen 
at a South African multidisciplinary clinic
E. M. Honey1, H. J. S. van den Berg2, S. M. du Plessis3, K. Butow3;  
1Department Genetics, University of Pretoria, Pretoria, South Africa, 2Department 
of Maxillo-facial and Oral Surgery, University of Pretoria, Pretoria, South Africa, 
3Department of Maxillo-Facial and Oral Surgery, University of Pretoria, Pretoria, South 
Africa.

Clefts involving the lip and/or palate (CLP) or isolated clefts of the palate 
(CP) are among the most common congenital anomalies and require com-
plex multi-professional treatment. The incidence varies according to geo-
graphical region, ethnicity and socio-economic status with a general accep-
ted incidence in the Caucasian population of 1:800 to 1:1000. The incidence 
in the black South African population is unsure but estimated to be lower. 
Approximately 70% of CLP cases are non-syndromic, occurring as an isola-

ted condition while the remaining 30% are present in association with ab-
normalities occurring outside the region of the cleft. Over 300 syndromes 
are known to be associated with CLP.
A retrospective analysis was done of the records of all patients who were 
registered at the Facial Cleft Deformity Clinic (FCDC) of the University of 
Pretoria since its founding in 1983.
Of the 3971 patients seen up to date 21% had associated abnormalities. 
These abnormalities were subdivided according to known described syn-
dromes as part of a Mendelian disorder, demonstrated chromosomal de-
fects; facial oblique clefts; skull synostosis and other unspecified congenital 
abnormalities. 
Advances in the understanding of the aetiology of CLP continue and will 
prompt more accurate methods of genetic screening, molecular diagnosis 
and identification of at risk individuals, genetic counselling and prenatal 
diagnosis.

 E.M. Honey: None. H.J.S. van den Berg: None. S.M. du Plessis: None. K. 
Butow: None.

P02.045
Drawbacks of genotype-phenotype correlation in Cleidocranial 
Dysplasia in eleven families
F. Dincsoy1, N. Dinckan1, Y. Guven2, U. Altunoglu1, S. S. Kuvvetli3, F. Bas4, O. Z. Uyguner1, H. 
Kayserili1;  
1Department of Medical Genetics, Istanbul Medical Faculty, Istanbul University, Istanbul, 
Turkey, 2Department of Pedodontics, Faculty of Dentistry, Istanbul University, Istanbul, 
Turkey, Istanbul, Turkey, 3Department of Pedodontics, Faculty of Dentistry, Yeditepe 
University, Istanbul, Turkey, Istanbul, Turkey, 4Division of Endocrinology, Department of 
Pediatrics, Istanbul Medical Faculty, Istanbul University, Istanbul, Turkey.

Cleidocranial dysplasia (CCD) is a dominantly inherited autosomal disorder 
characterized by abnormally large, wide-open fontanels, delayed closure 
of the cranial sutures, mid-face hypoplasia, abnormal dentition, clavicular 
hypoplasia/aplasia and other skeletal abnormalities. Diagnosis could easi-
ly be determined by clinical and radiological findings. Affected individuals 
are shorter than their unaffected sibs. It is reported to be a rare disorder 
with a frequency of one in a million individuals but the incidence could be 
higher, since relatively mild or absent medical comlications may go under-
diagnosed. Presently, RUNX2, encoding an essential transcription factor for 
osteoblast differentiation, is the only gene associated with CCD. Mutation 
detection rate is reported to be 60%-70% in affected individuals describing 
total of 177 mutations in the coding and important splice sites regions of 
RUNX2. The phenotypic spectrum of CCD ranges from a single clinical fin-
ding of a primary dental anomalies to a full-blown CCD phenotype, no clear 
phenotype-genotype correlation has yet been established. One recent arti-
cle , suggested an association between dental alterations and mutations on 
runt domain of RUNX2 gene.
We will report clinical/radiological and molecular findings of 15 affected 
cases from 11 families. Novel mutations identified in RUNX2 gene will be 
discussed in view of the already reported mutations.
We anticipate that our findings will help to gain more perspective for the 
investigations on genotype/phenotype corelation studies on CCD and its 
drawbacks.

 F. Dincsoy: None. N. Dinckan: None. Y. Guven: None. U. Altunoglu: None. S.S. 
Kuvvetli: None. F. Bas: None. O.Z. Uyguner: None. H. Kayserili: None.

P02.046
A de novo 6q25.3 deletion comprising ARID1B responsible for Coffin-
Siris syndrome
M. Holder-Espinasse1, C. Olgivie2, S. Mathur3, D. Anderson3, C. Deshpande1;  
1Clinical Genetics, Guy‘s Hospital, London, United Kingdom, 2Cytogenetics, Guy‘s Hospital, 
London, United Kingdom, 3Paediatric Cardiology, Evelina Children‘s Hospital, St Thomas‘ 
Hospital, London, United Kingdom.

6q25.3 microdeletions identified on array CGH have been reported in as-
sociation with intellectual disability, acquired microcephaly, dysmorphic 
features, structural anomalies of the brain and non specific multiple organ 
anomalies. ARID1B, comprised in this deletion, had been identified as the 
potential candidate gene to explain this distinctive phenotype. Coffin-Siris 
syndrome (CSS) is a rare, clinically heterogeneous disorder often consi-
dered in the setting of cognitive/developmental delay and 5th finger/nail 
hypoplasia. Due to the clinical variability, this diagnosis can be difficult to 
confirm clinically and the existence of this disorder as a specific diagnosis 
has even been at times an issue of debate. Recently, haploinsufficiency of 
ARID1B, now known as one of the SWI/SNF chromatin-remodeling complex 
member, has been identified as causing CSS. Therefore the 6q25.3 deletion 
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distinct phenotype should be considered as CSS too.
We report on an 8 months old male, born to healthy unrelated parents. Com-
plex heart malformation had been identified on antenatal scans and parents 
declined invasive testing. He was born with normal growth parameters. Ex-
amination revealed slight dysmorphic features comprising a hirsute fore-
head, down-slanting palpebral fissures, full lips, deep palmar and plantar 
creases and small fifth toenails. Tight aortic coarctation was associated with 
a small mitral valve and poor function of the lateral left ventricle wall. Brain 
MRI revealed hypoplasia of the corpus callosum. Array-CGH revealed a de 
novo 69kb deletion at 6q25.3, resulting in partial deletion of ARID1B. Since 
ARID1B has also been involved in childhood neuroblastoma, we will discuss 
about clinical management and genetic counselling implications.

 M. Holder-Espinasse: None. C. Olgivie: None. S. Mathur: None. D. Anderson: 
None. C. Deshpande: None.

P02.047
Apoptosis is responsible for neutropenia in Cohen syndrome
L. Duplomb1,2, L. Faivre1,2,3, D. Picot1, A. Hammann4, G. Jego4, N. Droin5, E. Lopez1, B. 
Aral1,2, N. Gigot1,2, S. El Chehadeh1,3, F. Huet1,2, P. Callier1,2, J. Thevenon1,2, V. Carmignac1, C. 
Capron6, M. Gougerot-Pocidalo7, F. Girodon2, J. Bastie2,4, E. Solary5, L. Delva4, C. Thauvin-
Robinet1,2,3;  
1GAD, Université de Bourgogne, Dijon, France, 2CHU, Dijon, France, 3Centre de Génétique 
et centre de références Anomalies du Développement et Syndromes Malformatifs, Dijon, 
France, 4Inserm UMR 866, Université de Bourgogne, Dijon, France, 5Institut Gustave 
Roussy, Inserm UMR1009, Villejuif, France, 6Institut Cochin, Inserm UMR1016, Paris, 
France, 7Inserm UMR 773, Université Paris 7, Dijon, France.

Cohen syndrome (CS) is an autosomal recessive disorder, displaying intel-
lectual disability, microcephaly, truncal obesity, retinal dystrophy and inter-
mittent neutropenia. CS is due to mutations in the VPS13B gene, encoding a 
crucial Golgi-membrane protein. Neutropenia being very rarely described 
in syndromology, we hypothesized that neutropenia could be a clue to ap-
proach the pathophysiology of CS. According to studies in other congenital 
neutropenias, it could be due to maturation arrest of neutrophils, dysfunc-
tions or apoptosis of mature neutrophils. We confirmed that granulopoïesis 
was normal in CS patients; neutrophils display normal morphology, chemo-
taxis, phagocytosis and generation of reactive oxygen species. Transmission 
electron microscopy revealed a disrupted Golgi apparatus morphology. We 
then isolated CD16+ neutrophils from CS patients and healthy donors and 
showed by Annexin V-propidium iodide and Hoescht staining that CS neu-
trophils displayed an increased apoptosis rate compared to healthy donors. 
This exaggerated apoptosis was observed only in neutropenic patients, and 
was specific of neutrophils, as CS CD3+ lymphocytes and CD14+ monocytes 
were not affected. For most of CS patients, in contrast to healthy donors, 
GM-CSF had no protector effect despite normal GM-CSF serum level, recep-
tor mRNA expression and signaling. VPS13B mRNA expression dramatically 
decreased during spontaneous apoptosis of normal neutrophils whereas 
mRNA expressions of 4 other genes (ELA2, HPN3, MPO and LYZ) were stable, 
confirming the correlation between VPS13B and apoptosis. As congenital 
neutropenia can result from increased endoplasmic reticulum stress, expe-
riments are in progress to determine its involvement in CS. These results 
may give clue for understanding other CS features.

 L. Duplomb: None. L. Faivre: None. D. Picot: None. A. Hammann: None. G. 
Jego: None. N. Droin: None. E. Lopez: None. B. Aral: None. N. Gigot: None. S. 
El Chehadeh: None. F. Huet: None. P. Callier: None. J. Thevenon: None. V. 
Carmignac: None. C. Capron: None. M. Gougerot-Pocidalo: None. F. Girodon: 
None. J. Bastie: None. E. Solary: None. L. Delva: None. C. Thauvin-Robinet: 
None.

P02.048
When transmission modifies the complexity of familial complexe 
rearrangements
V. Gatinois, G. Lefort, C. Coubes, J. Puechberty, A. Schneider, S. Taviaux, M. Tournaire, M. 
Di Nicola, M. Girard, P. Sarda, F. Pellestor;  
Chromosomal Genetics Laboratory, CHRU, Montpellier, France.

Complex Chromosome Rearrangements (CCR) are rare events, defined by 
the occurrence of at least 3 chromosome breakpoints. The degree of com-
plexity of CCRs can be very high and the related meiotic disturbances result 
in important chromosomal imbalance in gametes. During meiosis, crossing-
overs between involved chromosomes can modify the complexity of the 
rearrangement with numerous possibilities of chromosomal imbalance in 
gametes. We report 2 familial cases in which meiotic events result in a new 
chromosome rearrangement. Chromosomal analyses were performed using 
classical cytogenetic procedures (R- and G-banding) and various FISH tech-
niques (chromosome painting and array-CGH). In addition, we developed 

2 additional methodological approaches, the „chromosome walking“ and 
Array Painting, for the breakpoint studies. In our first case, karyotyping was 
done following the discovery of a multiple malformation syndrome on ul-
trasound examination. The fetal karyotype showed an unbalanced CCR with 
3 breakpoints. Subsequent analysis of the mother‘s chromosomes revealed 
an apparently balanced CCR with 4 breakpoints. For the second case, a male 
carrier of a simple reciprocal translocation inherited through his mother 
fathered a girl with a more complex rearrangement involving a third chro-
mosome. In the 2 cases, a re-building of the initial rearrangement occurred 
through meiotic recombinations, giving rise to simpler or more complicated 
karyotypes. For both cases, breakpoint studies led to an understanding of 
the involved mechanisms underlying the simplification or complexification 
of the parental rearrangement.

 V. Gatinois: None. G. Lefort: None. C. Coubes: None. J. Puechberty: None. A. 
Schneider: None. S. Taviaux: None. M. Tournaire: None. M. Di Nicola: None. M. 
Girard: None. P. Sarda: None. F. Pellestor: None.

P02.049
Prenatal diagnosis of paternal uniparental isodisomy of chromosome 
14 (patiUPD14) with chromosomal micro-array (CMA) in a fetus with 
multiple congenital abnormalities.
A. Bazin1, D. Trost1, P. Kleinfinger1, L. Lohmann1, B. Bessières2, F. Guis3;  
1Laboratoire Cerba, St Ouen l‘Aumone, France, 2Hôpital Necker Enfants Malades, Paris, 
France, 3Institut Mutualiste Montsouris, Paris, France.

Case report
The patient, a 43 years old primigravid woman was referred at 12 weeks 
of gestation for prenatal diagnosis because an ultrasound scan identified 
an increased nuchal translucency (3.8 mm, CRL 59 mm). The karyotype on 
uncultured chorionic villi was normal: 46,XX (15 cells, RHG banding). There 
were no particularities in the familial history nor consanguinity.
CMA was performed with PrecytoNEM (derived from Agilent 60K, resoluti-
on 400 Kb) and didn’t show any unbalanced abnormality.
At 23 WG, a subsequent ultrasound showed multiple abnormalities. The-
re was a polyhydramnios, a generalized oedema, dysmorphic features with 
long filtrum, small rounded ears and prefrontal oedema, a very short femur 
length (<1° percentile) in contrast with the body weight estimated at the 
83° percentile, an abdominal wall eventration and large feet with abnormal 
hallux implantation.
Amniocentesis was performed to exclude a tetrasomy 12p (Pallister-Killian 
syndrome) possibly undiagnosed on chorionic villi because of a chromo-
somal feto-placental discrepancy: the karyotype was again normal and the 
Fish analysis ruled out tetrasomy 12p. The parents opted for termination of 
pregnancy after counselling about the poor prognosis of the fetal malforma-
tions. Post-mortem examination evoked patUPD14.
The CMA with Affymetrix CytoScan (SNP-array) on the amniotic fluid again 
did not show any pathogenic CNV but exhibited a complete isodisomy for 
chromosome 14. Paternal iUPD14 was confirmed by parental microsatellite 
segregation.
Discussion
We discuss the different underlying causes for patUPD. Although it’s an un-
common finding in fetal malformations, SNP’s CMA allowing both UPD and 
CNV detection may be helpful in such conditions.

 A. Bazin: None. D. Trost: None. P. Kleinfinger: None. L. Lohmann: None. B. 
Bessières: None. F. Guis: None.

P02.050
Impaired embryogenesis (plurimalformative syndromes) as a 
leading cause of altered anthropometric parameters in patients with 
congenital anomalies of the kidney and urinary tract
C. Daescu1,2, O. Marginean1,2, M. Puiu2,2, A. Craciun1,2, T. Marcovici1,2, A. Militaru1,2, O. 
Belei1,2, D. Chiru1,2, C. Pienar2, A. Chirita-Emandi2;  
1“Louis Turcanu” Emergency Hospital for Children Timisoara, timisoara, Romania, 
2„Victor Babes” University of Medicine and Pharmacy, Timisoara, Romania.

Introduction: Congenital anomalies of the kidney and urinary tract (CAKUT) 
comprise all the defects that appear during the embryonic development of 
the kidney and lead to altered renal structure and/or function. Material and 
method: We studied 209 children with CAKUT admitted to our Nephrolo-
gy Department between January 1st 2004 and December 31st 2009. The 
mean age of patients at admission was 7.12 ± 5.88 years. We assessed the 
anthropometric status of our lot by calculating the Z score for weight and 
height, we evaluated CAKUT that were associated with malnourishment, 
and how renal failure influenced height and/or weight. Results: Distributi-
on of the patients according to sex and renal anomaly showed that the dia-
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gnosis of certain CAKUT is more frequent in the female sex: congenital hy-
dronephrosis (17.22%), vesicouretheral reflux (14.35%), abnormal kidney 
position (10.52%), renal dys/hypoplasia (7.17%), double collecting system 
(6.69%), renal agenesis (4.78%), only the ureteropelvic junction obstruc-
tion (11.96%) was more frequent in the male sex. Analysis of anthropome-
tric indices enabled us to obtain the weight and height Z score histogram, 
demonstrating the group’s uniformity and highlighting the cases (5.26%) 
with 2nd and 3rd stage malnourishment that were associated with:(a) the 
following CAKUT: vesicoureteral reflux, renal dysplasia, neurogenic bladder, 
bladderepispadias extrophy syndrome, Prune-Belly syndrome, double coll-
ecting system and polycystic kidney disease; and (b) renal failure stages 4 
and 5. Conclusion: Two factors were implicated in altered anthropometric 
parameters in our patients: impaired embryogenesis (plurimalformative 
syndromes) and chronic renal failure.

 C. Daescu: None. O. Marginean: None. M. Puiu: None. A. Craciun: None. T. 
Marcovici: None. A. Militaru: None. O. Belei: None. D. Chiru: None. C. Pienar: 
None. A. Chirita-Emandi: None.

P02.051
Is Arg5 in HOX_DNA binding domain of HOXB1 hot spot for congenital 
facial paralysis mimicking Moebius syndrome?
O. Z. Uyguner1, H. Ozgur1, U. Altunoglu1, G. Toksoy1, S. Basaran1, H. van Bokhoven2, H. 
Kayserili1;  
1Department of Medical Genetics, Istanbul Medical Faculty, Istanbul University, Istanbul, 
Turkey, 2Department of Human Genetics, Radboud University, Nijmegen Medical Centre, 
Nijmegan, Netherlands.

Congenital facial paralysis (CFP) and Moebius syndrome (MBS; MIM 
157900) are highly sporadic, formulating classical gene identification al-
gorithms difficult, assigning candidate gene approach compatible. Mutant 
mice for Hoxb1 were long before reported to present features of facial nerve 
defects, resembling MBS, only very recently associated with human pheno-
type. Currently, homozygous c.619C>T in HOXB1 revealed in the two CFP 
affected individuals from two different families, both from the same geogra-
phic origin, altering arginine to cysteine at 207 (p.arg207cys) corresponds 
arg5 residue of the HOXB1 homeodomain.
We have screened our cohort of 33 sporadic MBS and CFP patients for muta-
tion on HOXB1 and identified homozygous c.620G>A in one consanguineous 
family. Alteration changes the same neutral-polar arginine, via second nu-
cleotide, resulting to basic-polar histidine (p.arg207his). Clinical investiga-
tion of our case presented left esotropia, right flattened/broad nasal bridge, 
external ear defects, high arched palate, bilateral cranial nerve VII dysfunc-
tion, diagnosed as CFP. We further screened HOXB1 in 56 DNA samples of 
MBS cases, referred to us from Radbound University Nijmegen-Holland, 
none found to carry any pathological alteration. It is surprising that, such a 
rare disorder with three only identified mutation striking the same conser-
ved amino acid, delegating arg5 the achilles of HOXB1 protein. Up to date, 
out of 267 families with MBS or with the facial weakness, component of 
MBS (177 from Webb et al.2012, 56 from Nijmegan group and 34 from our 
center), only three reported to carry mutations in HOXB1 gene, figuring the 
prevalence of HOXB1 mutation frequency to be 1.12%.

 O.Z. Uyguner: None. H. Ozgur: None. U. Altunoglu: None. G. Toksoy: None. S. 
Basaran: None. H. van Bokhoven: None. H. Kayserili: None.

P02.052
Congenital heart defects in recurrent reciprocal 1q21.1 deletion 
and duplication syndromes: Rare association with pulmonary valve 
stenosis
A. De Luca1, M. C. Digilio2, L. Bernardini1, F. Consoli1, F. R. Lepri2, M. G. Giuffrida1, A. 
Baban2, C. Surace2, R. Ferese1, A. Angioni2, A. Novelli1, B. Marino3, B. Dallapiccola1;  
1Mendel Institute, Casa Sollievo della Sofferenza Hospital, IRCCS, Rome, Italy, 2Medical 
Genetics, Cytogenetics and Pediatric Cardiology, Bambino Gesù Pediatric Hospital, 
IRCCS, Rome, Italy, 3Pediatric Cardiology, Department of Pediatrics, Sapienza University, 
and Eleonora Lorrillard Spencer Cenci Foundation, Rome, Italy.

Microdeletion 1q21.1 (del 1q21.1) and the reciprocal microduplication 
1q21.1 (dup 1q21.1) are newly recognized genomic disorders, characteri-
zed by developmental delay, dysmorphic features and congenital malforma-
tions. Congenital heart defect (CHD) is a major feature of del 1q21.1, and has 
been occasionally reported in dup 1q21.1. We report here a family segrega-
ting del 1q21.1 in 3 members. Two of the affected family members had CHD, 
including the proband with syndromic atrial septal defect, pulmonary valve 
stenosis (PVS), and muscular ventricular septal defects, and the maternal 
uncle with non-syndromic PVS. This finding prompted investigation of the 
role of recurrent rearrangements of chromosome 1q21.1 in the pathogene-
sis of PVS. We gathered 38 patients with PVS (11 syndromic and 27 non-

syndromic), and searched for genomic rearrangements of 1q21.1. A dup 
1q21.1 was detected in a single sporadic non-syndromic patient. Review of 
the CHDs in published del 1q21.1 and dup 1q21.1 subjects showed a great 
heterogeneity in anatomic types. In conclusion, the present family illustra-
tes recurrent CHD in del 1q21.1, expressing either as syndromic in one fami-
ly member or as non-syndromic in the another one. The spectrum of CHDs 
associated with del 1q21.1 and dup 1q21.1 can occasionally include PVS.

 A. De Luca: None. M.C. Digilio: None. L. Bernardini: None. F. Consoli: 
None. F.R. Lepri: None. M.G. Giuffrida: None. A. Baban: None. C. Surace: 
None. R. Ferese: None. A. Angioni: None. A. Novelli: None. B. Marino: 
None. B. Dallapiccola: None.

P02.053
A second case of Cornelia de Lange Syndrome with mutation in the 
SMC3 gene confirms this gene as a cause of the syndrome.
F. J. Ramos1,2, M. Gil-Rodríguez1, L. Bomme-Ousager3, M. A. Deardorff4,5, C. Baquero1, M. 
Kibaek3, B. Puisac1, M. Hernández-Marcos1, E. Teresa-Rodrigo1, E. Queralt6, F. J. Kaiser7, P. 
Gómez-Puertas8, I. D. Krantz4,5, J. Pié1;  
1University of Zaragoza Medical School, Zaragoza, Spain, 2Hospital Clinico Universitario 
„Lozano Blesa“, Zaragoza, Spain, 3Odense University Hospital, Odense, Denmark, 4The 
Children’s Hospital of Philadelphia, Philadelphia, PA, United States, 5The University of 
Pennsylvania Perelman School of Medicine, Philadelphia, PA, United States, 6Institut 
d’Investigacions Biomèdicas de Bellvitge (IDIBELL), L´Hospitalet de LLobregat, 
Barcelona, Spain, 7Institut für Humangenetik Lübeck, Universität zu Lübeck,, Lübeck, 
Germany, 8Center of Molecular Biology, Cantoblanco, Madrid, Spain.

Cornelia de Lange syndrome (CdLS) is an inherited disorder characterized 
by facial dysmorphism, growth and cognitive impairment, limb malforma-
tions and multiple organ involvement. Mutations in five genes that encode 
components of cohesin complex account for 70% of patients with CdLS-like 
phenotype. However, in one of the genes, SMC3, only one mutation in a mild-
ly affected adult has been reported.
Here, we report on the second novel mutation in the SMC3 gene in a boy 
with CdLS. He showed classical CdLS phenotype with typical facial dysmor-
phism, multiple musculoskeletal anomalies, hirsutism and severe develop-
mental delay. He also had myopia, moderate hearing loss, mild pulmonary 
and supravalvular aortic stenosis, pyloric stenosis, vertebral anomalies, and 
gastroesophageal reflux disease. Molecular analysis identified a de novo 
mutation in exon 22 (c.2494_2499del) of the SMC3 gene, which predicted 
in-frame deletions of two residues highly conserved and mapped to the C-
terminal coiled-coil domain, p.(Leu832_Asn833del). Structural analysis of 
the mutant SMC3 protein showed a serious shift in the relative position of 
the accompanying residues, leading to the displacement of the correspon-
ding residues of the two antiparallel helices that form the coiled coil.
Our case demonstrates that mutations in the SMC3 gene may cause a mild 
to moderate phenotype, as it has been previously reported in some pati-
ents with mutations in the SMC1A gene. Finally, we recommend to perform 
mutation screening of SMC3 in patients with CdLS phenotype in whom no 
mutation is identified in the other known CdLS genes.

 F.J. Ramos: None. M. Gil-Rodríguez: None. L. Bomme-Ousager: None. M.A. 
Deardorff: None. C. Baquero: None. M. Kibaek: None. B. Puisac: None. M. 
Hernández-Marcos: None. E. Teresa-Rodrigo: None. E. Queralt: None. F.J. 
Kaiser: None. P. Gómez-Puertas: None. I.D. Krantz: None. J. Pié: None.

P02.054
SNP arrays in the diagnostic strategy of corpus callosum agenesis 
associated with intellectual disability.
B. Keren1,2, M. Moutard3, C. Mignot1, A. Jacquette1, S. Chantot-Bastaraud4, P. Charles1, 
S. Whalen1, E. Fonteneau1, C. Mach1, M. Gérard5, A. Faudet1, A. Brice1,2, C. Depienne1,2, T. 
Billette de Villemeur6, D. Héron1;  
1Département de Génétique, Hôpital Pitié-Salpêtrière, AP-HP, Paris, France, 2CRicm 
UPMC Inserm UMR_S975/CNRS UMR 7225, Paris, France, 3Service de Nruropédiatrie, 
Hôpital Armand Trousseau, AP-HP, Paris, France, 4Laboratoire de Cytogénétique, Hôpital 
Armand Trousseau, AP-HP, Paris, France, 5Département de Génétique, Hôpital Robert 
Debré, AP-HP, Paris, France, 6Service de Neuropédiatrie, Hôpital Armand Trousseau, 
AP-HP, Paris, France.

Corpus callosum agenesis is the most common cerebral malformation in 
patients with intellectual disability (CCA-ID) with a prevalence of 2-3%. 
Known genetic causes are heterogeneous and in most cases, the etiologies 
remain unknown.
In order to achieve a genetic diagnosis, we performed chromosome analyses 
on microarrays (CMA) on 51 patients with CCA-ID and no known causes. We 
used Illumina CytoSNP-12 SNP arrays which contain 300k probes.
We found 21 different CNVs (41%) not reported in control subjects of the 
Database of Genomic Variants (DGV). Among these CNVs, 8 deletions (16%) 
were de novo and considered to be likely pathogenic, with sizes varying 
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from 1,3Mb to 24Mb. No de novo duplications were found.
Moreover, 10 CNVs were also carried by healthy parents, and therefore, could 
not be considered as the main causes of the phenotype. We were not able to 
recover blood samples of the parents to verify the 3 remaining CNVs.
Thus, CMA seems to be a powerful tool in the diagnostic strategy of patients 
with CCA-ID and no etiological diagnosis. However, the causes of CCA-ID 
remain unknown in most patients. In a near future, new techniques such 
as exome sequencing, or massively parallel sequencing on selected genes 
panels, will certainly improve the detection rate of the genetic causes of 
CCA-ID.

 B. Keren: None. M. Moutard: None. C. Mignot: None. A. Jacquette: None. S. 
Chantot-Bastaraud: None. P. Charles: None. S. Whalen: None. E. Fonteneau: 
None. C. Mach: None. M. Gérard: None. A. Faudet: None. A. Brice: None. C. 
Depienne: None. T. Billette de Villemeur: None. D. Héron: None.

P02.055
Molecular Test Results of Syndromic Craniosynostosis Patients: 
genotype-phenotype correlations
V. Karaman, U. Altunoglu, G. Toksoy, B. Karaman, H. Kayserili, Z. O. Uyguner;  
Istanbul Medical Faculty, Istanbul, Turkey.

Synostosis is the premature fusion of cranial sutures in the brain vault 
producing continued growth at the position of the open cranium suture 
in parallel to brain growth resulting in morphological deformation called 
Craniosynostosis. It is observed in 1/2100-1/2500 live births, occurring in 
both syndromic and non-syndromic forms and addressed in approximately 
180 different syndromes. Recent studies have shown that notably in 20% of 
cases are caused by single gene mutations or chromosome abnormalities. 
FGFR2, FGFR3, TWIST1 and EFNB1 are listed to be the most common cau-
sative genes in craniosynostosis, though rarely involved many others like 
FGFR1, MSX2 are already known and growing number of novel genes are in-
tensely being identified. Mutations in FGFR2, FGFR3, TWIST1 are involved in 
syndromic and lesser extent in non syndromic forms while EFNB1 are solely 
recognized to be associated with Craniofrontonasal Syndrome (CFNS).
Thirty craniosynostosis patients, except CFNS, where chromosomal abnor-
malities were previously excluded, are recruited to our research study with 
their families. Our workflow will be targeted mutation screening for com-
mon genes, FGFR2 and FGFR3, mutation negative patients will be subject 
to deletion/duplication analysis by craniofrontonasal MLPA kit, which will 
follow by MSX2 sequencing and targeted mutation screening for FGFR1.
Our investigation is ongoing presently. We anticipate that our results will 
foster the acknowledged molecular diagnostic flow charts in craniosynosto-
sis and further delineate genotype-phenotype relationship. Undefined cases 
will be esteemed subjects for novel gene identification by next generation 
sequencing.

 V. Karaman: None. U. Altunoglu: None. G. Toksoy: None. B. Karaman: 
None. H. Kayserili: None. Z.O. Uyguner: None.

P02.056
A new syndrome of intellectual disability, postnatal microcephaly, 
progressive ataxia and spasticity and hair anomalies caused by 
CTNNB1 haploinsufficiency.
E. Dubruc1, A. Putoux1,2, A. Labalme3, C. Rougeot4, D. Sanlaville3,2, P. Edery5,2;  
1Department of Genetics, Bron, France, 2Neuroscience Research Centre of Lyon, Inserm 
U1028, UMR CNRS 5292 Claude Bernard University, Lyon, France, 3Est biology and 
pathology Centre, Bron, France, 4Neuropediatric Service, hopital Femme Mère Enfant, 
Bron, France, 5Department of Genetics, Hopital Femme Mère Enfant, Bron, France.

We report on a 5 ½ year-old girl patient with a new syndrome characteri-
zed by developmental delay, postnatal microcephaly, progressive ataxia and 
spasticity, light skin and sparse, fair hair, caused by a small de novo 3p22 mi-
crodeletion encompassing the entire genomic sequence of the gene CTNNB1. 
CTNNB1 encodes β-catenin which has been shown to be essential for dendri-
tic development of postnatal neurons in vivo and is also required in the skin 
for the differentiation of stem cells into hair follicles. Conditional β-catenin 
knock out mice have brain malformations, neuronal loss, impaired craniofa-
cial development and hair follicle morphogenesis defects, a phenotype remi-
niscent of that of the patient presented here. In addition, point mutations of 
CTNNB1 have been recently reported in 3 patients with intellectual disabili-
ty, using an exome sequencing strategy. Altogether, the data presented here 
provide compelling evidence that haploinsufficiency of CTNNB1 in human 
causes a new syndrome combining intellectual disability, postnatal microce-
phaly, progressive ataxia and spasticity, and skin and hair anomalies.

 E. Dubruc: None. A. Putoux: None. A. Labalme: None. C. Rougeot: None. D. 
Sanlaville: None. P. Edery: None.

P02.057
The First Reported Surviving Patient with Skeletal Abnormalities and 
Craniosynostosis due to Homozygous Mutations in the CYP26B1 Gene
J. E. V. Morton1, S. Frentz2, S. P. Robertson2;  
1Clinical Genetics Unit, Birmingham Women‘s Hospital, Edgbaston, Birmingham, United 
Kingdom, 2Department of Women’s and Children’s Health, Dunedin School of Medicine, 
University of Otago, Dunedin, New Zealand.

In 2011, Laue et al reported two families with a lethal syndrome of craniosyn-
ostosis and multiple skeletal abnormalities due to mutations in the CYP26B1 
gene which encodes the retinoic acid-degrading enzyme CYP26B1.
We present a 22 year old female who is the first child of consanguineous 
parents. She was born with craniosynostosis involving the coronal and lamb-
doid sutures, together with limited elbow extension and finger contractures. 
She was thought to have hypoplastic external genitalia. CT scan of the head 
showed complex craniosynsotosis with a large unossified area of skull and 
multiple craniolacunae along the fused lambdoid sutures and in the occiput. 
Urinary steroid profile was normal. An initial diagnosis of Antley Bixler syn-
drome was made. Early milestones were normal, but she later had moderate 
developmental delay. She attended a school for moderate learning disabili-
ties, and has since studied life skills at college. She is currently seeking em-
ployment and hopes to live independently. She menstruates normally. She 
has had one fracture, following a fall, but no other fractures. She has bilateral 
conductive hearing loss and has bone anchored hearing aids.
CYP26B1 analysis showed novel homozygous c.1303G>A (p.Gly435Ser) mu-
tations. Both parents were confirmed as heterozygotes.
This patient is only the third reported case worldwide and the only case to 
survive beyond infancy. The diagnosis is important because it allows accura-
te genetic counselling and may have implications for on-going management 
since continued elevated retinoic acid may lead to decreased bone mineral 
density.
Reference: Laue et al AJHG (2011) 89 595-606

 J.E.V. Morton: None. S. Frentz: None. S.P. Robertson: None.

P02.058
A novel ALMS1 splice mutation in a non-obese juvenile-onset insulin-
dependent syndromic diabetic patient
M. Sanyoura1,2, C. Woudstra1,2, G. Halabi3, P. Baz4, V. Senée1,2, P. Guillausseau1,2,5, P. 
Zalloua6, C. Julier1,2;  
1INSERM U958, Paris, France, 2University Paris 7 Denis-Diderot, Paris, France, 3Division 
of Endocrinology, Hôtel Dieu Hospital, Beirut, Lebanon, 4Department of Ophthalmology, 
Saint-Joseph University, Beirut, Lebanon, 5AP-HP, Department of Internal Medicine B, 
Lariboisière Hospital, Paris, France, 6Lebanese American University, School of Medicine, 
Beirut, Lebanon.

Insulin-dependent juvenile-onset diabetes may occur in the context of rare 
syndromic presentations suggesting monogenic inheritance rather than 
common multifactorial autoimmune type 1 diabetes. We report the case of 
a Lebanese patient diagnosed with juvenile-onset insulin-dependent dia-
betes presenting ketoacidosis, early onset retinopathy with optic atrophy, 
hearing loss, diabetes insipidus, epilepsy, and normal weight and stature, 
who later developed insulin-resistance. Despite similarities with Wolfram 
syndrome, we excluded the WFS1 gene as responsible for this disease. Using 
combined linkage and candidate gene study, we selected ALMS1, responsib-
le for Alström syndrome, as a candidate gene. We identified a novel splice 
mutation in intron 18 located 3 bp before the intron/exon junction (IVS18-
3T>G), resulting in exon 19 skipping and consequent frameshift generating 
a truncated protein (V3958fs3964X). Alström syndrome is a rare genetic 
disorder characterized by retinal degeneration, deafness, truncal obesity, 
short stature, type 2 diabetes and insulin resistance. The patient’s clinical 
presentation significantly differed from typical Alström syndrome by the 
absence of truncal obesity and short stature, and by the presence of keto-
acidotic insulin-dependent diabetes from onset, optic atrophy and diabetes 
insipidus. Our observation broadens the clinical spectrum of Alström syn-
drome and suggests that ALMS1 mutations may be considered in patients 
who initially present with an acute onset of insulin-dependent diabetes. Our 
study outlines the value of alternative strategies targeting patients who do 
not present the typical disease manifestations, in order to identify new mu-
tations responsible for variant presentations of the disease.

 M. Sanyoura: None. C. Woudstra: None. G. Halabi: None. P. Baz: None. V. 
Senée: None. P. Guillausseau: None. P. Zalloua: None. C. Julier: None.
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P02.059
Does epigenetics contribute to the phenotypic variability in the 
DiGeorge syndrome
C. Badja1, M. Artufel1, M. Deveze1, E. Barruet1, C. El-yazidi1, A. Tasmadjian1, B. Binetruy1, 
N. Philip1,2, F. Magdinier1;  
1Laboratoire Genetique Medicale et Genomique Fonctionnelle, UMR S_910,Aix-Marseille 
Universite, inserm. Faculte de Medecine de la Timone., Marseille, France, 2Service de 
Genetique Medicale, Hopital de la Timone Enfants, Marseille, France.

The 22q11 deletion syndrome (22q11DS), also known as velocardiofacial 
(VCFS) or DiGeorge (DGS) syndrome, is a common microdeletion syndrome 
in human, occurring with a prevalence of one in 4000 live births. Phenotype 
is highly variable among patients, independentely of the size of the deletion. 
Symptoms include congenital heart defects, atypical face appearance, cleft 
palate, hypocalcemia, immunodeficiency due to thymus aplasia or hypopla-
sia and cognitive and behavioral abnormalities.
The deletion results from non-allelic homologous recombination during 
meiosis and involves highly homologous sequences called Low Copy Re-
peats (LCRs). Approximately, 87% of patients carry a 3-Mb deletion, known 
as the Typically Deleted Region (TDR). In 8% a smaller deletion of 1.5-Mb 
is observed, with the same clinical signs, delimiting the 22q11DS minimal 
DiGeorge Critical Region (DGCR).
The involvement of epigenetic mechanisms has never been described in the 
DiGeorge syndrome. We hypothesize that epigenetic changes at the site of 
recombination, inside and outside of the TDR may play an important role 
in this pathology and could contribute to phenotype variability. We wish to 
determine the impact of haploinsuffciency of different genes deleted by the 
microdeletion such as HIRA and DGCR8 at early differentiation stage using 
induced pluripotent stem cells derived from patients. More specifically, we 
will investigate their role during the neuronal differentiation in order to un-
derstand their contribution to the mental manifestation of DGS.
Preliminary results will be presented and discussed.

 C. Badja: None. M. Artufel: None. M. Deveze: None. E. Barruet: None. C. 
El-yazidi: None. A. Tasmadjian: None. B. Binetruy: None. N. Philip: None. F. 
Magdinier: None.

P02.060
Down Syndrome associated with neonate infectious pathology
M. Boia1, D. Iacob1, A. Manea1, I. Andrei2;  
1University of Medicine and Pharmacy Timisoara, Timisoara, Romania, 2Emergency 
Children Hospital ‚‘L.Turcanu‘‘, Timisoara, Romania.

Introduction: The Down syndrome represents a complex and interdiscipli-
nary pathology during the infant period, and even more so for the neonate.
Aim: The authors are set to analyze the pathology associated with Down 
syndrome, that lead to increase in hospitalization, complications, as well as 
the immediate and long term prognosis of the patients.
Material and method: The study took place in the our Department over a 
four year period. 36 patients were included, with clinical characteristics 
associated to specific caryotype alterations: trisomy 21 in 34 children 
(94,44%) and only 2 cases (4,46%)with mosaicism.
Results: The study group contained 22 neonates with gestational age below 
37 weeks and 12 full term neonates, 77.77% presenting intrauterine growth 
retardation.
The pathology associated was: ventricular septal defect - 44.44%, atrial sep-
tal defect - 19.44%, atrio-ventricular canal defect - 16.66%, musculoskel-
etal malformations (congenital foot deformity - 30.55% cases, polydactyly 
- 8.66%, syndactyly - 5.55%).
All patients presented feeding deficit, absence of sucking reflex - 72.22%, 
suck-swallow incoordination.
Neonatal sepsis occurred in 36.11%, infectious pneumonia - 16.66%, ulce-
ro-necrotic enterocolitis - 11.11%. In 16 cases (44.44%) with gestational 
age below 32 weeks, and birth weight below 1500g the evolution was slow, 
with hospitalization between 45-60 days, and 3 cases (8.33%) deceased 
with associated pathology: heart malformations, neonatal sepsis and ulce-
ro-necrotic enterocolitis.
Conclusions: Extreme prematurity associated with cardiac or digestive mal-
formations, and/or neonatal sepsis represented the major cause of death.
In the absence of associated infectious pathology the evolution was favorab-
le, requiring fewer days of hospital care.

 M. Boia: None. D. Iacob: None. A. Manea: None. I. Andrei: None.

P02.061
A corepressor gene mapping to chromosome 21 affects mitochondrial 
function in Down syndrome fetuses
A. Izzo1, R. Manco1, T. De Cristofaro2, R. Scrima3, F. Bonfiglio1, G. Calì2, A. Conti1, L. Nitsch1;  
1University Federico II, Napoli, Italy, 2Institute of Experimental Endocrinology and 
Oncology, Napoli, Italy, 3University of Foggia, Foggia, Italy.

The upregulation of chromosome 21 (Hsa21) genes causes the downregula-
tion of several nuclear-encoded mitochondrial genes (NEMG) in heart tissue 
of human fetuses with Down syndrome (DS). We investigated the conse-
quences of NEMG downregulation on the mitochondrial function in trisomic 
human fetal fibroblasts (DS-HFF).
Together with the upregulation of Hsa21 genes and the dysregulation of mi-
tochondrial genes in DS-HFF we found an impairment of the mitochondrial 
function characterized by decreased respiratory activity, enhanced ROS pro-
duction, increased levels of intra-mitochondrial calcium and abnormal cri-
stae morphology. The mitochondrial dysfunction was more pronounced in 
fibroblasts derived from cardiopathic trisomic fetuses suggesting that an al-
tered bioenergetics background might induce a more severe DS phenotype.
To unravel the molecular mechanisms underlying the mitochondrial dys-
function we focused on the transcriptional coactivator PGC-1α, which con-
trols the expression of several NEMG, and on its repressor RIP140, which 
maps to Hsa21 and is known to affect oxidative metabolism and mitochon-
drial biogenesis. We found that PGC-1α was downregulated while RIP140 
was upregulated in all independent DS-HFF cultures we tested. RIP140 si-
lencing in DS-HFF caused a time- and siRNA concentration-dependent in-
crease of PGC-1α expression and the decrease of ROS production.
These findings suggest that the upregulation of the Hsa21 gene RIP140 con-
tributes to the mitochondrial dysfunction observed in DS and have potential 
therapeutic implications since drugs affecting the RIP140-PGC1α pathway 
might rescue the impaired mitochondrial phenotype.

 A. Izzo: None. R. Manco: None. T. De Cristofaro: None. R. Scrima: None. F. 
Bonfiglio: None. G. Calì: None. A. Conti: None. L. Nitsch: None.

P02.062
Exome sequencing identifies a novel EP300 frame shift mutation in a 
patient with features reminiscent of Cornelia de Lange syndrome
M. M. Khalifa1, S. A. Woods1, H. B. Robinson1, D. Agamanolis1, L. J. Kohler2, G. George 
Sterbenz2;  
1Akron Children‘s Hospital, Akron, OH, United States, 2Summit County Medical 
Examiner’s Offices, Akron, OH, United States.

Rubinstein-Taybi syndrome (RTS) and Cornelia de Lange syndrome (CdLS) 
are genetically heterogeneous multiple anomalies syndromes, each has a 
distinctive facial gestalt. Two genes (CREBBP and EP300) are known to cau-
se RTS and five genes (NIPBL, SMC1A, SMC3, RAD21 and HDAC8) have been 
associated with CdLS. A diagnosis of RTS or CdLS is molecularly confirmed 
in only 65% of clinically identified cases. This suggests that other causati-
ve genes must exist for both conditions. In addition, although EP300 and 
CREBBP encode homologous proteins and perform similar functions, only 
eight patients with EP300 mutations have been reported. This suggests that 
RTS due to EP300 could be escaping clinical recognition.
We report on a child with multiple congenital abnormalities and intellectual 
disability whose complex phenotype is highly reminiscent of CdLS. However, 
no mutations in CdLS genes were identified. Rather, a novel EP300 mutation 
was found on whole exome sequencing.
Possible links between EP300 and genes causing CdLS are evident in the 
literature. EP300 and HDAC8 are involved in the regulation of p53 transcrip-
tional activity. In addition, p300 and other chromatin associated proteins 
including NIPBL, SMCA1, SMC3, have been found at enhancer regions in dif-
ferent cell types. This suggests that EP300 and CdLS-related genes might be 
involved in a shared pathway, and their phenotypic effects might overlap.
As whole exome sequencing becomes more widely utilized, we will like-
ly have a better understanding of the diverse phenotypes associated with 
EP300 mutations. In the meantime, our findings suggest that EP300 is likely 
another candidate gene for CdLS.

 M.M. Khalifa: None. S.A. Woods: None. H.B. Robinson: None. D. Agamanolis: 
None. L.J. Kohler: None. G. George Sterbenz: None.
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P02.063
Unusual combination of epilepsy phenotypes and a SCNM1 mutation 
in a three - generational family: photosensitivity, persistent at high 
age, and talking induced myoclonic jaw- jerks
D. Kasteleijn- Nolst Trenité1, H. Schippers2, W. Perquin3, G. de Haan4, C. de Kovel1, G. 
Capovilla5, B. Jocic-Jakubi6, T. Covanis7, M. Brinciotti8, B. Baykan9, P. Parisi8, E. Brilstra1, A. 
Bader1, B. Koeleman1;  
1University Medical Center Utrecht, Utrecht, Netherlands, 2St. Antonius Hospital Utrecht, 
Utrecht, Netherlands, 3Bronovo Hospital, Den Haag, Netherlands, 4SEIN, Heemstede, 
Netherlands, 5C. Poma Hospital, Mantova, Italy, 6Pediatric Clinic, Nis, Serbia, 7Aghia 
Sophia Children‘s Hospital, Athens, Greece, 8Sapienza University, Rome, Italy, 9University 
of Istanbul, Istanbul, Turkey.

We analysed the clinical phenotypes, evolution, and genetics of a large fami-
ly presented through a single proband who suffered increasingly from jerks 
in her jaw especially when speaking in front of the classroom and who ap-
peared to be photosensitive, both clinically and in EEG recordings. Speaking 
provoked this phenomenon, and it was not present on awakening. We as-
certained eighteen family members of whom eight had either similar jaw or 
limb jerks. Nine family members (including the eight affected by epilepsy) 
showed photosensitivity in the EEG in all but two younger cases (14 and 24 
yrs respectively), and this biomarker was (still) present at older age (ave-
rage 55; range 50 - 58 years). We performed a linkage scan using PPR as 
affection status and detected complete segregation for four chromosomal 
regions. The proband was then investigated by Whole Exome Sequencing, 
which identified 4 novel, predicted damaging mutations in different genes, 
all located in one of the four linkage peaks. An Arg267Cys mutation in the 
SCNM1 gene was carried in heterozygous state in all photosensitive family 
members. The gene regulates splicing of voltage gated ion channels and the 
mutation indeed affected the level of splicing of the SCN1A splice variant 
that was also carried by 7 of the affected family members. No other SCNM1 
mutations were found in unrelated PPR European patients, suggesting that 
SCNM1 is a private mutation of this family and may be causing this unique 
combination of phenotypes.

 D. Kasteleijn- Nolst Trenité: None. H. Schippers: None. W. Perquin: None. G. 
de Haan: None. C. de Kovel: None. G. Capovilla: None. B. Jocic-Jakubi: 
None. T. Covanis: None. M. Brinciotti: None. B. Baykan: None. P. Parisi: 
None. E. Brilstra: None. A. Bader: None. B. Koeleman: None.

P02.064
Copy number variation profiling of patients with Esophageal Atresia 
and VACTERL.
E. Brosens1,2, H. P. Zaveri3, E. M. de Jong1,2, H. Eussen1, R. M. van der Helm1, C. H. Wouters1, 
A. R. M. van Opstal1, Y. van Bever1, A. Brooks1, H. IJsselstijn2, R. Wijnen2, D. A. Scott3,4, D. 
Tibboel2, A. de Klein1;  
1Clinical Genetics, Erasmus Medical Centre – Sophia Children’s Hospital, Rotterdam, 
Netherlands, 2Pediatric Surgery, Erasmus Medical Centre – Sophia Children’s Hospital, 
Rotterdam, Netherlands, 3Molecular & Human Genetics, Baylor College of Medicine, 
Houston, TX, United States, 4Molecular Physiology & Biophysics, Baylor College of 
Medicine, Houston, TX, United States.

Esophageal Atresia (EA) with or without Tracheo-Esophageal Fistula (TEF) 
are common congenital anomalies whose cause is unknown in over 90% 
of affected patients. EA/TEF can be present either as an isolated defect or 
in association with other developmental defects: e.g. as one of the core fea-
tures of the VACTERL (Vertebral, Anal, Cardiac, TEF, Renal and Limb ano-
malies) association. The hypothesis that genetic defects contribute to both 
EA/TEF and VACTERL etiology is supported by the fact that EA/TEF is a va-
riable feature of several known monogenetic syndromes. Among these pos-
sible defects are Copy Number Variations (CNVs). As de novo CNVs can help 
to identify causal genes or affected biological pathways, the recurrence of 
unique and rare inherited CNVs may, in combination with other factors, pre-
dispose for the development of EA/TEF and other features of the VACTERL 
association. We therefore profiled 255 affected individuals with SNP-arrays. 
All had one or more large CNV, most of them were known polymorphisms. 
We observed six unique loci with a de novo CNV: 4p15, 4q35, 5q11, 6q23, 
7p22 and 8q13. We also identified over 300 inherited CNVs which were 
either absent or uncommon in published control cohorts and our in-house 
database. Interestingly, 45 of these inherited variants were recurrent in our 
patient cohort. Ingenuity Pathway Analysis revealed enrichment of several 
biological functions including embryonic and digestive tract development. 
Using our genome-wide approach we identified several loci that may impact 
biological pathways disturbed in EA/TEF or VACTERL association patients.

 E. Brosens: None. H.P. Zaveri: None. E.M. de Jong: None. H. Eussen: 
None. R.M. van der Helm: None. C.H. Wouters: None. A.R.M. van Opstal: 
None. Y. van Bever: None. A. Brooks: None. H. IJsselstijn: None. R. Wijnen: 
None. D.A. Scott: None. D. Tibboel: None. A. de Klein: None.

P02.065
Molecular genetic testing of Fanconi anemia: experience of the Italian 
Research Group on Fanconi Anemia
D. De Rocco1,2, M. Faleschini1,2, R. Bottega1,2, E. Cappelli3, J. Svahn3, P. Farruggia4, D. 
Longoni5, V. Poggi6, M. Pillon7, C. Dufour3, A. Savoia1,2;  
1IRCCS Burlo Garofolo, Trieste, Italy, 2University of Trieste, Trieste, Italy, 3Gaslini 
Hospital, Genova, Italy, 4A.R.N.A.S. Ospedali Civico-Di Cristina-Benfratelli, Palermo, Italy, 
5San Gerardo Hospital, Monza, Italy, 6Santobono-Pausilipon Hospital, Napoli, Italy, 
7University of Padova, Padova, Italy.

Fanconi Anemia (FA) is a rare genetic disorder of hematopoiesis where 15 
complementation groups have already been described. Previous studies of 
FA genes mutations revealed high heterogeneity and interpopulation diffe-
rences but an extensive analysis has not be documented in Italian popula-
tion. In this work we characterized 104 consecutive Italian patients with a 
suspected clinical diagnosis of FA. Using a strategy based on complementa-
tion and Western blot analyses in lymphoblast cell lines, we defined candi-
date genes for the mutation screening. This allows us to detect 178 mutant 
alleles and to identify 94 families with mutations in the FANCA (81), FAN-
CG (9), FANCD2 (2), FANCB (1) and FANCC (1) genes. Consistent with the 
wide spectrum of mutations already reported for FA, we identified 39 novel 
mutations that were almost all “private”. Regarding FANCA, we detect 15 
(11,1%) intragenic deletions. Western blot analyses show that in all cases 
with al least one missense mutation the FANCA protein is stably expressed. 
Moreover, in cell lines with a defective FANCG, the expression of the FANCA 
protein was always reduced consistent with the stabilizing effect of FANCG 
on FANCA. Eleven patients with negative DEB test but a strong FA suspicion 
resulted to be hematopoietic mosaics. In conclusion this approach led to the 
identification of FA mutations in the majority of cases, allowing us to cor-
rectly diagnose patients and to expand the spectrum of Italian mutations. It 
would be interesting to understand whether expression of the FANCA pro-
tein, even if mutated, correlates with a mild phenotype.

 D. De Rocco: None. M. Faleschini: None. R. Bottega: None. E. Cappelli: 
None. J. Svahn: None. P. Farruggia: None. D. Longoni: None. V. Poggi: 
None. M. Pillon: None. C. Dufour: None. A. Savoia: None.

P02.066
Sex reversal associated with Fanconi Anemia. A case report.
W. Ayed1, F. Talmoudi1, W. Hammami1, O. Kilani1, S. Hentati1, S. Abdelhak2, S. Makni3, A. 
AMOURI1;  
1Cytogenetics Department and Laboratory of Biomedical Genomics and Oncogenetics, 
Institut Pasteur de Tunis, Tunis, Tunisia, 2Laboratory of Biomedical Genomics and 
Oncogenetics, Institut Pasteur de Tunis, Tunis, Tunisia, 3Hôpital d‘Enfants, Tunis, Tunisia.

Fanconi anemia (FA) is one of the best defined inherited bone marrow failu-
re syndromes. It is usually inherited as an autosomal recessive trait, but in a 
small subset of FA cases it can be X-linked. FA patients show marked clinical 
heterogeneity. Characteristic features include a progressive bone marrow 
failure (BMF) and an increased predisposition to malignancy. Affected in-
dividuals may also exhibit one or more congenital/developmental abnor-
malities including abnormal skin pigmentation, skeletal, genitourinary and 
gastrointestinal abnormalities.
We report a 4 year-old girl presented for thrombopenia associated with 
skeletal malformations referred to our Cytogenetic Laboratory of Pasteur 
Institute of Tunis for suspicion of FA. The main clinical feature was growth 
failure and radial agenesis.
Induced chromosomal breakage study was performed using mitomycin 
(MMC). It was carried out on peripheral blood samples obtained from the 
patient and a counterpart culture of control.
Cytogenetic test showed a significantly elevated level of chromosome bre-
akage compared to controls with a percentage of unstable mitoses of 100%. 
According to this sensitivity to MMC, this patient was diagnosed as FA, but 
the RHG-banded metaphases showed a 46,XY karyotype suggesting a state 
of an unusual sex reversion associated with FA disorder.
As our knowledge, this is the first reported case with a 46,XY girl associated 
with FA.

 W. Ayed: None. F. Talmoudi: None. W. Hammami: None. O. Kilani: None. S. 
Hentati: None. S. Abdelhak: None. S. Makni: None. A. Amouri: None.
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P02.067
Clinical and genetic study of Brazilian patients with fetal alcohol 
spectrum disorders
G. Antonialli, B. Coprerski, R. Minillo, M. MIGLIAVACCA, D. Brunoni, A. B. Perez;  
UNIVERSIDADE FEDERAL DE SÃO PAULO, SÃO PAULO, Brazil.

Introduction: The teratogenicity of alcohol comprises a spectrum of ano-
malies known as Fetal Alcohol Spectrum Disorders - FASD; the most seve-
re phenotype is the Fetal Alcohol Syndrome. Objectives: 1) Study patients 
with FASD according to the Washington Criteria Diagnosis; 2) Establish 
the frequency of the polymorphisms of the genes of the enzymes ADH 
(ADH1B*3, ADH1B*3, ADH1C*2) and ALDH (ALDH2*2) in FASD patients; 
3) Compare the FASD patients genotype to the control group. Results: 28 
Brazilian patients aged 11 months to 17 years were evaluated according 
to the Washington Criteria protocol: 35,7% (10 patients) were classified in 
the A category; 32,1% (9 patients) category C ; the remaining patients were 
classified in the categories E, F, H and J. The distribution of the polymor-
phisms were: ADH1B*2: genotype ADH1B*1/1 85,19% and ADH1B*1/2 
14,81%. ADH1B*3: genotype ADH1B*1/1 52,17%, ADH1B*1/3 43,48% and 
ADH1B*3/3 4,34%. ADH1C*2: genotype ADH1C*1/1 65,38%; ADH1C*1/2 
19,24% and ADH1C*2/2 10,89%.ALDH2*2: genotype ALDH2*1/1 98,02% 
and ALDH2*1/2 15,38. There were no significant differences in the distribu-
tion of genotypes ADH1B*2 and ALDH2*2 between patients and the Brazili-
an population. The ADH1B * 3 allele was significantly more frequent among 
patients (p<0,001) and the ADH1C * 2 allele was significantly less frequent 
among patients (p=0,0058) compared to the healthy Brazilian population. 
Conclusion: Although it is a small sample, we may suggest that the ADH1B 
* 3 allele may be a risk factor and the ADH1C * 2 allele a protective factor to 
the Fetal Alcohol Spectrum disorders in the Brazilian population. Sponsor: 
FAPESP 2011/08960-8

 G. Antonialli: None. B. Coprerski: None. R. Minillo: None. M. Migliavacca: 
None. D. Brunoni: None. A.B. Perez: None.

P02.068
New Italian patient with Filippi syndrome: a rare condition of 
unknown genetic origin
G. Vitiello1, A. Lo Castro2, C. Galasso2, P. Curatolo2, G. Novelli3, F. Brancati1;  
1Medical Genetics Unit, Policlinico Tor Vergata University Hospital, Rome, Italy, 
2Department of Neuroscience, Child Neurology and Psychiatry Unit, Tor Vergata 
University, Rome, Italy, 3National Agency for the Evaluation of Universities and Research, 
ANVUR, Rome, Italy.

Filippi syndrome is a very rare condition described so far in no more than 30 
patients. The most likely way of inheritance is autosomal recessive but the 
molecular defect is still unknown.
We describe a 12-year-old girl, first child of non-consanguineous healthy 
parents, born at term after uncomplicated pregnancy. She has typical facial 
dysmorphism including deep-set eyes, synophrys, broad nasal bridge, thin 
alae nasi, thin upper lip and prognathism. Her ears are small with promi-
nent helix. Bilateral syndactyly of fingers 3-4 (including osseous) and toes 
2-3 was evident. Growth is constantly delayed with short stature (-3SD) and 
postnatal microcephaly, while cognitive and speech delay is in the moderate 
range. Ectodermal features included abnormal teeth, hypodontia and thin 
hair. Additional features included congenital heart defects (Ebstein’s ano-
maly and inter-atrial septal defect) and generalized epilepsy responsive to 
drugs treatment.
We matched her clinical characteristics with those of 26 patients reported in 
the literature with Filippi syndrome and noticed a broad overlap with a re-
stricted group of them (n=20), including the first reported patients with this 
condition. Tentative diagnostic criteria for Filippi syndrome are proposed: 
IUGR/postnatal growth deficiency (including microcephaly), typical facial 
dysmorphism, syndactyly of fingers and toes (mainly involving fingers 3-4 
and toes 2-3) and cognitive impairment with speech delay. Ectodermal de-
fects and abnormal genitalia support the diagnosis.
The identification of a homogeneous group of patients sharing features of 
Filippi syndrome will ease genetic investigations aimed at the identification 
of the disease-causative gene(s).

 G. Vitiello: None. A. Lo Castro: None. C. Galasso: None. P. Curatolo: None. G. 
Novelli: None. F. Brancati: None.

P02.069
Mutations in FLNA cause different disorders. Report of two novel 
mutations and associated phenotypes
J. Pilch1, S. P. Robertson2, T. Morgan2;  
1Department of Child Neurology, Medical University of Silesia, Katowice, Poland, 
2Department of Paediatrics and Child Health, Dunedin School of Medicine, University of 
Otago, Dunedin, New Zealand.

Filamin A is an actin binding protein, a product of X-linked FLNA gene. It in-
teracts with multiple cellular components including intracellular signalling 
molecules, channels, receptors and transcription factors. The protein plays 
an important role in stabilisation of cytoskeleton, cell signalling, adhesion, 
migration, transcription and organ development. Mutations in FLNA resul-
ting in a loss-of-function cause defective neuronal migration in the form of 
periventricular nodular heterotopia. Mutations resulting in a gain of func-
tion underlie a diversity of otopalatodigital spectrum of disorders featuring 
a skeletal dysplasia and various cardiac, genitourinary and intestinal mal-
formations. To a large extent the pathogenic mechanisms leading to these 
phenotypes are still unresolved and new patients with different mutations 
allow better understanding of these processes.
We present two families with different disorders caused by mutations in 
FLNA. In one family mother and daughter both developed epilepsy during 
childhood associated with bilateral prominent periventricular nodular he-
terotopia. In the second family a 15-years-old boy was diagnosed with fron-
tometaphyseal dysplasia without inner organ abnormalities. Sequencing of 
FLNA confirmed presence of missense mutations. In the former we found 
both affected individuals were heterozygous for c.82A->G. In the second 
case the proband was hemizygous for a c.745G->T mutation that predicts 
the substitution p.D249Y. Both are novel mutations with the first being pre-
dicted to substitute an initiator methionine residue for one transcript of 
FLNA. The second mutation predicts the substitution of a residue in the ac-
tin binding domain in a manner very similar to other FMD causing variants. 
Functional investigations in both families are ongoing.

 J. Pilch: None. S.P. Robertson: None. T. Morgan: None.

P02.070
Isolated urogenital malformations caused by novel biallelic FRAS1 
mutations
D. Niedrist1, K. Steindl1, P. Joset1, P. Bode2, J. Wisser3, A. Rauch1;  
1Institute of Medical Genetics, University of Zurich, Schwerzenbach - Zürich, Switzerland, 
2Institute of Pathology, University Hospital Zurich, Zürich, Switzerland, 3Department of 
Obstetrics, University Hospital Zurich, Zürich, Switzerland.

Fraser syndrome (FS) is a rare autosomal recessive disorder characterized 
by cryptophthalmos, syndactyly, and urogenital malformations. So far muta-
tions in the genes FRAS1, FREM2 and GRIP1 have been identified in humans 
with FS, while FREM1 biallelic mutations were reported in “bifid nose, renal 
agenesis, and anorectal malformations” (BNAR) syndrome and Manitoba-
oculo-tricho-anal (MOTA) syndrome.
We report on two female foetuses of healthy, unrelated parents diagnosed 
with bilateral renal and ureteral agenesis. Additional findings were vaginal 
atresia and tracheobronchial forgut duplication in the first fetus and hypo-
plastic bladder, uterus unicornis (left side) and aplasia of the right tube and 
dislocation of the right ovar into the upper segment of the abdomen. This 
spectrum of urogenital anomalies fit well into the Fraser syndrome spec-
trum, but characteristic features such as cryptophthalmos or syndactyly 
were absent. We therefore performed exome sequencing in one fetus and 
revealed novel compound heterozygous FRAS1 mutations: a 2bp deletion 
resulting in a premature stop codon (c.1146_1147delTG) and a missense 
mutation affecting a highly conserved amino acid (c.2017T>G).
Since the majority of FS mutations represent premature stop mutations, we 
assume that compound heterozygosity with this specific missense mutati-
on may explain the atypical phenotype in our family. Notably, single hete-
rozygous FRAS1 and FREM2 missense mutations were recently described 
in unilateral non-syndromic CAKUT (congenital abnormalities of the kidney 
and urinary tract).
Our finding therefore expands the phenotype of biallelic FRAS1 mutations to 
non-syndromic congenital malformations of the genitourinary tract, which 
is important for prenatal diagnosis and genetic counseling.

 D. Niedrist: None. K. Steindl: None. P. Joset: None. P. Bode: None. J. Wisser: 
None. A. Rauch: None.
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P02.071
Molecular and expression analysis extends the phenotypic spectrum 
of GLI3 mutations
F. DEMURGER1, A. Ichkou2, S. Mougou-Zerelli3, M. Le Merrer2,4, G. Goudefroye2, A. L. 
Delezoide5, C. Quélin1, G. Baujat2, S. Manouvrier6, L. Pasquier1, A. Megarbané7, L. Faivre8, 
C. Baumann9, S. Nampoothiri10, J. Roume11, M. Fradin1, B. Isidor12, M. A. Delrue13, S. 
Mercier12, N. Philip14, E. Schaefer15, M. Holder-Espinasse16, F. Laffargue17, M. Sinico18, D. 
Amram19, G. André20, A. Liquier21, M. Rossi22, J. Amiel2,4, F. Giuliano23, O. Boute6, A. Dieux-
Coeslier6, M. L. Jacquemont24, A. Afenjar25,26, L. Van Maldergem27, M. Lackmy-Port-Lis28, 
C. Vincent-Delorme29, M. L. Chauvet2,4, V. Cormier-Daire2,4, L. Devisme30, D. Geneviève31, 
A. Krause32, A. Munnich2,4, G. Viot33, O. Raoul2, S. Romana34,4, M. Gonzales35, F. Razavi2, S. 
Odent1, M. VEKEMANS&T.ATTIE-BITACH2,4;  
1Service de génétique clinique, centre de référence Anomalies du développement CLAD-
Ouest, Rennes, France, 2Département de Génétique, Hôpital Necker-Enfants Malades, 
AP-HP, Paris, France, 3Laboratoire de Cytogénétique, Sousse, Tunisia, 4Inserm U781, 
Paris, France, 5Service de foetopathologie, Hôpital Robert Debré, Paris, France, 6Service 
de génétique clinique, centre de référence Anomalies du développement CLAD-NdF, 
Lille, France, 7Unité de génétique médicale, Faculté de Médecine, Université St Joseph, 
Beyrouth, Lebanon, 8Centre de Génétique, Hôpital d‘enfants, CHU de Dijon, Dijon, France, 
9Département de Génétique, Hôpital Robert Debré, Paris, France, 10Département de 
Génétique pédiatrique, Amrita Institute of Medical Sciences and Research Center, Kerala, 
India, 11Unité de génétique médicale, CH Poissy -St-Germain en Laye, Poissy, France, 
12Unité de génétique clinique, CHU de Nantes, Nantes, France, 13Service de génétique 
médicale, CHU de Bordeaux, Bordeaux, France, 14Département de génétique médicale, 
CHU de Marseille, Hôpital de la Timone, Marseille, France, 15Service de génétique 
médicale, CHU de Strasbourg, Strasbourg, France, 16Service de génétique clinique, centre 
de référence Anomalies du développement CLAD-NdF, lille, France, 17Service de génétique 
médicale, CHU Estaing, Clermont-Ferrand, France, 18Service d‘Anatomie Pathologique, 
Créteil, France, <sup

The phenotypic spectrum of GLI3 mutations includes Greig cephalopolysyn-
dactyly (GCPS) and Pallister-Hall (PHS) syndromes. PHS first described as a 
neonatally lethal condition associates hypothalamic hamartoma, bifid epi-
glottis, postaxial or central polydactyly, intrauterine growth retardation and 
anal atresia. GCPS is less severe and combines polysyndactyly of hands and 
feet and craniofacial features. Phenotype-genotype correlations have been 
found both for the location and the nature of GLI3 mutations, suggesting 
different roles of GLI3 during development.
Here we report on the molecular and clinical study of 71 cases from 51 fa-
milies with either a GLI3 mutation (66 GCPS or PHS), or a large deletion 
encompassing the GLI3 gene (5 GCPS cases). Most of mutations are novel 
and consistent with the genotype-phenotype correlation. We describe PHS 
patients ranging from a mild/incomplete phenotype to severe malformati-
ons extending the phenotype to agnathia with absent oral cavity, skeletal 
anomalies with oligosyndactyly. GLI3 expression studied by in situ hybridi-
sation during human development confirmed its early expression in target 
tissues including in pharyngeal arches, and later in mandible. Our results 
emphasise on the possible lethality of GLI3 mutations, extend the phenoty-
pic spectrum of malformations to severe craniofacial and reductional limb 
defects and further show the overlap between PHS, SLO and OFD syndro-
mes.

 F. Demurger: None. A. Ichkou: None. S. Mougou-Zerelli: None. M. Le Merrer: 
None. G. Goudefroye: None. A.L. Delezoide: None. C. Quélin: None. G. Baujat: 
None. S. Manouvrier: None. L. Pasquier: None. A. Megarbané: None. L. 
Faivre: None. C. Baumann: None. S. Nampoothiri: None. J. Roume: None. M. 
Fradin: None. B. Isidor: None. M.A. Delrue: None. S. Mercier: None. N. Philip: 
None. E. Schaefer: None. M. Holder-Espinasse: None. F. Laffargue: None. M. 
Sinico: None. D. Amram: None. G. André: None. A. Liquier: None. M. Rossi: 
None. J. Amiel: None. F. Giuliano: None. O. Boute: None. A. Dieux-Coeslier: 
None. M.L. Jacquemont: None. A. Afenjar: None. L. Van Maldergem: None. M. 
Lackmy-Port-Lis: None. C. Vincent-Delorme: None. M.L. Chauvet: None. V. 
Cormier-Daire: None. L. Devisme: None. D. Geneviève: None. A. Krause: 
None. A. Munnich: None. G. Viot: None. O. Raoul: None. S. Romana: None. M. 
Gonzales: None. F. Razavi: None. S. Odent: None. M. Vekemans&t.attie-
bitach: None.

P02.072
Two cases of Heterotaxy with Neural Tube Defect: Further evidence of 
an uncommon association
J. A. Pierre-Louis, C. A. Campagnolo, S. Goobie;  
London Health Sciences Centre, London, ON, Canada.

Heterotaxy is a multiple congenital anomaly syndrome characterized by 
complex cardiovascular malformations and visceral situs anomalies. It re-
sults from failure to establish normal left-right asymmetry during embryo-
nic development. Multiple anomalies have been reported in associated with 
heterotaxy; however, there have been few studies considering the relation-
ship between heterotaxy and midline anomalies in general, and heterotaxy 
and neural tube defect specifically. We describe two cases, one prenatal and 
one pediatric, with the combination of heterotaxy and neural tube defect. 
At present, the genetic basis of the phenotypes in our cases is unknown. 

Mutations in ZIC3, which have been reported in mice with heterotaxy and 
NTDs, have been ruled out. These cases add support to the hypothesis that 
the mid-line development plays a significant role in establishing laterality 
and that there are common mechanisms involved in both heterotaxy and 
neural tube defects.

 J.A. Pierre-Louis: None. C.A. Campagnolo: None. S. Goobie: None.

P02.073
New candidate genes in holoprosencephaly: results from 
homozygosity mapping in six inbred families
M. de Tayrac1,2, M. Babron3,4, C. Dubourg1,2, C. Mouden2, R. Bouvet5, S. Gazal3,4, M. 
Sahbatou6, L. Ratié1, V. Dupé1, J. Mosser1,2,5, S. Odent1,7, V. David1,2;  
1UMR 6290 CNRS, IGDR, University Rennes1, Rennes, France, 2Service de génétique 
moléculaire et génomique, CHU pontchaillou, Rennes, France, 3Inserm UMR 946, Genetic 
variability and human diseases, Paris, France, 4Institut Universitaire d‘Hématologie, 
Université Paris Diderot, Paris, France, 5Plateforme Biogenouest, Rennes, France, 
6Fondation Jean Dausset CEPH, Paris, France, 7Service de génétique Clinique, CHU 
Hopital Sud, Rennes, France.

Holoprosencephaly (HPE) is a congenital malformation of the human brain 
due to an imperfect division of the forebrain during early development. Mul-
tiple genetic defects have been identified as involved in this process. It is 
now currently admitted that HPE is a multihit pathology caused by at least 
two or more dysfunctional events involving at least 4 major genes (SHH, 
ZIC2, SIX3 and TGIF) and 10 minor genes belonging to different signaling pa-
thways. However, the mutations and deletions in these genes represent only 
30% of HPE cases. Recessive inheritance of HPE can also be suspected in 
consanguineous families with intrafamilial recurrence. Homozygosity map-
ping was undertaken in six families with history of consanguineous marria-
ge to search for regions harboring mutations that are identical by descent. 
Parents and affected children were genotyped on HumanCytoSNP-12 arrays 
(Illumina). We first determined the population ancestry of each family with 
OriginMineR [de Tayrac, ASHG 2012] to estimate their specific SNP allele fre-
quencies. Inbreeding coefficients of affected children were estimated from 
their genomic data by the FEstim method [Leutenegger et al., 2003]. Using 
the genomic inbreeding coefficient we performed homozygosity mapping 
without relying on the genealogical information. In parallel we detected the 
runs of homozygosity across the genome for each individual (PLINK). Three 
regions of interest were detected by both methods on chromosomes 1, 6 and 
10. We applied Endeavor software to prioritize genes in these regions. One 
of them was previously identified by CGH array on chromosome 6 (DLL1) 
and other good candidate genes will be presented.

 M. de Tayrac: None. M. Babron: None. C. Dubourg: None. C. Mouden: 
None. R. Bouvet: None. S. Gazal: None. M. Sahbatou: None. L. Ratié: None. V. 
Dupé: None. J. Mosser: None. S. Odent: None. V. David: None.

P02.074
Molecular investigation in a group of patients with 
Holoprosencephaly
L. A. Ribeiro-Bicudo1, B. F. Gamba2, A. B. Rocha1, A. C. Gaspar1, V. T. do Ó1, A. Richieri-
Costa1;  
1Hospital de Reabilitacao de Anomalias Craniofaciais, Bauru, Brazil, 2Universidade 
Estadual Paulista, Botucatu, Brazil.

Holoprosencephaly (HPE) is the most common forebrain developmental 
anomaly in humans. Classic HPE occur with a prevalence of 1 in 250 during 
early embryogenesis, decreasing throughout gestation to a frequency of 1 in 
16000 live births. The etiology of HPE is complex, with both environmental 
and genetic factors being implicated. Three levels of increasing severity are 
described in HPE: lobar, semilobar and alobar. Another milder subtype of 
HPE called the middle interhemispheric variant (MIHF) or syntelencepha-
ly, has now been recognized. In the present work we analyzed a group of 
70 individuals within the spectrum of holoprosencephaly through molecu-
lar techniques. We first performed Sanger sequencing for SHH, SIX3, TGIF 
and ZIC2 genes. Then, we performed MLPA and array-CGH. The sequencing 
showed mutations on SHH, ZIC2, and SIX3 genes. MLPA analysis showed a 
deletion on SHH and TGIF, and a duplication on ZIC2. Array-CGH showed de-
letions on SIX3 as well as in other regions of the genome. From the total of 70 
individuals, 29% presented a variation. Whereas the etiology of HPE is not 
completely defined our data are consistent with the literature. A new study 
is being designed and will use Next Generation Sequencing, and bioinforma-
tics tools to analyze genes that have not been studied that may vary in HPE.

 L.A. Ribeiro-Bicudo: None. B.F. Gamba: None. A.B. Rocha: None. A.C. 
Gaspar: None. V.T. do Ó: None. A. Richieri-Costa: None.
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P02.075
Investigation into the genetic basis of holoprosencephaly-
diencephalic hypothalamic hamartoma
J. P. Casey1, P. McGettigan2, C. Keohane3, E. Dempsey4, D. McKenna5, T. J. Browne6, N. 
Bermingham3, S. A. Lynch7,8, A. Green7, S. Ennis9,7;  
1National Children‘s Research Centre, Our Lady‘s Children‘s Hospital, Dublin 12, Ireland, 
2School of Agriculture, Food Science and Veterinary Medicine, University College 
Dublin, Dublin 4, Ireland, 3Department of Neuropathology, Cork University Hospital, 
Cork, Ireland, 4Department of Paediatrics and Child Health, Cork University Maternity 
Hospital, Cork, Ireland, 5Department of Obstetrics and Gynaecology, Cork University 
Maternity Hospital, Cork, Ireland, 6Department of Histopathology, Cork University 
Hospital, Cork, Ireland, 7National Centre for Medical Genetics, Our Lady‘s Children‘s 
Hospital, Dublin 12, Ireland, 8Children‘s University Hospital, Temple Street, Dublin 1, 
Ireland, 9School of Medicine and Medical Science, University College Dublin, Dublin 4, 
Ireland.

Holoprosencephaly-diencephalic hamartoma (HDH) is a rare disorder in-
volving a hypothalamic hamartoma (benign embryonic tumour of the hy-
pothalamus), holoprosencephaly and various cephalic and extra-cephalic 
anomalies. Only a few cases of HDH have been reported, most of which 
are sporadic. The etiology of this syndrome remains unknown and specific 
causative genes have yet to be identified. We report on two siblings from a 
non-consanguineous Irish family with a syndrome consistent with familial 
HDH causing early neonatal death. Externally, both children had bilateral se-
vere microphthalmia with a central cleft lip and cleft palate. Internally, both 
babies had an abnormal skull base, holoprosencephaly and a hypothalamic 
hamartomatous mass. One child also had cardiac anomalies. Recurrence of 
HDH is extremely rare, and suggests a recessive disease gene in the family 
described here. Diagnostic mutation screening was performed and exclu-
ded GLI3, SOX2, STRA6, ROR2, HOXD13, SHH, ZIC2, SIX3 and TGIF as possible 
causative genes in this family. Whole exome sequencing of DNA from the 
two affected siblings and their parents has been performed. Analysis of the 
exome data is in progress to identify recessive variants that segregate with 
the multiple malformation syndrome in this family.

 J.P. Casey: None. P. McGettigan: None. C. Keohane: None. E. Dempsey: 
None. D. McKenna: None. T.J. Browne: None. N. Bermingham: None. S.A. 
Lynch: None. A. Green: None. S. Ennis: None.

P02.076
A case of hypomyelination - oligodontia - extrapyramidal signs - 
ataxia syndrome (Pol3 - associated hypomyelinating disorder)
M. A. Bulatnikova1,2, A. A. Vasilishina1,2, A. B. Smolyaninov1,2, V. I. Larionova1,3;  
1North-Western State Medical University named after I.I. Mechnikov, St.Petersburg, 
Russian Federation, 2Stem Cell Bank Pokrovski, Medical Center Pokrovski, St.Petersburg, 
Russian Federation, 3The Turner Scientific and Research Institute for Children‘s 
Orthopedics, St.Petersburg, Russian Federation.

A 4-year-old girl was born to non-consanguineous Caucasian parents. Her 
physical and psychomotor development was normal until the age of 8 
months, but moderate muscle hypotonia and slight convergent strabismus 
were noted by a neurologist. At 8 months of age, short periods of postural 
tremor of the head and hands appeared. The girl began sitting indepen-
dently at about 9 months old, walking with holding at 1 year 1 month, and 
speaking at the age of 1 year. When she began walking, constant postural 
tremor of head and legs and titubation were observed. The dentition was 
significantly delayed and abnormal. The central incisors were unerupted for 
almost 4 years, and the first canine erupted when she was two. Since the 
age of 2 years, the patient was walking independently, but ataxia was pre-
sent. She was speaking single sentences with dysarthria. At 3 y.o. strabismus 
increased and myopia was diagnosed. Neurological examination revealed 
convergent strabismus, horizontal nystagmus when she focused to the left 
and right, early signs of supranuclear gaze palsy - vertical nystagmus and 
need to lift up the head to focus on a floor. The head, hands and body postu-
ral tremor, moderate muscle hypotonia and bilateral Babinsky signs were 
observed. MRI demonstrated diffuse hypomyelinization with prevalence of 
low T2 signal from frontal lobe white matter and optic radiation. Hypomye-
lination and/or hypodontia syndrome is caused by mutations of POLR3A 
and POLR3B genes. In this case we performed a sequencing of exon 15 of 
POLR3B. The heterozygous mutation c.1568T>A (p.Val523Glu) was found.

 M.A. Bulatnikova: None. A.A. Vasilishina: None. A.B. Smolyaninov: None. V.I. 
Larionova: None.

P02.077
Comprehensive methylation testing broadens the epigenetic and 
clinical description of Imprinting Disorders.
D. J. G. Mackay1,2, R. L. Poole1,2, L. E. Docherty1,2, A. Al Sayegh3, A. Caliebe4, C. L. S. Turner5, 
E. L. Baple6, E. L. Wakeling7, S. E. Flanagan8, A. T. Hattersley8, S. Ennis1, I. K. Temple1,9;  
1University of Southampton, Southampton, United Kingdom, 2Wessex Regional Genetics 
Laboratory, Salisbury, United Kingdom, 3Sultan Qaboos University Hospital, Alkoudh, 
Oman, 4Institut für Humangenetik des Universitätsklinikum Schleswig-Holstein, Kiel, 
Germany, 5Royal Devon and Exeter NHS Foundation Trust, Exeter, United Kingdom, 6St 
George’s University of London, London, United Kingdom, 7North West London Hospitals 
NHS Trust, London, United Kingdom, 8University of Exeter, Exeter, United Kingdom, 
9Wessex Genetics Service, Southampton University Hospitals Trust, Southampton, and 
Salisbury Hospital NHS Foundation Trust, Southampton, United Kingdom.

Imprinting disorders (IDs) are associated with mutations and epimutations 
affecting imprinted genes, whose expression is restricted by parent of ori-
gin. ID diagnosis is challenging because their clinical features are hetero-
geneous and partially overlapping, and their underlying molecular defects 
include mutation, epimutation, copy number and chromosomal errors, and 
can be further complicated by somatic mosaicism and multi-locus methyla-
tion defects. It is currently unclear to what extent the phenotypic hetero-
geneity of IDs reflects their underlying molecular pathophysiology, particu-
larly for multilocus methylation defects (MLMD). To address these issues we 
performed comprehensive methylation analysis of imprinted genes in 285 
patients with clinical features of IDs, with or without a positive molecular 
diagnosis.
20 of 91 (22%) ID patients had MLMD - ie, additional imprinting anomalies 
independent from their primary clinical presentation - including 6/35 SRS 
patients (17%), 8/29 BWS patients (28%), 4/8 (50%) TND patients and 
1/11 (9%) PHP1b patients.
The frequency of developmental delay was higher (67%) in MLMD than 
‘isolated’ SRS (26%), and 5/6 SRS-HIL cases had atypical clinical features, 
compared with 23% of isolated SRS. Compared to 3/11 of ‘isolated’ BWS 
(hypomethylation of ICR2), 8/8 of BWS-MLMD had developmental delay (P 
= 0.004); and 6/8 BWS- MLMD had atypical congenital anomalies compared 
with 4/13 ‘isolated’ BWS. While glycaemia was similar in all TND patients, 
congenital anomalies were more frequent in those with MLMD, as was as-
sisted reproduction. These findings highlight the heterogeneous molecular 
anomalies and variable clinical phenotypes of IDs and indicate the value of 
comprehensive molecular investigations.

 D.J.G. Mackay: None. R.L. Poole: None. L.E. Docherty: None. A. Al Sayegh: 
None. A. Caliebe: None. C.L.S. Turner: None. E.L. Baple: None. E.L. Wakeling: 
None. S.E. Flanagan: None. A.T. Hattersley: None. S. Ennis: None. I.K. Temple: 
None.

P02.078
Molecular study of Incontinencia Pigmenti in two males
D. Martín-Sánchez1, E. Bueno-Martínez2, A. Torrelo3, E. Fernández-López4, J. Cañueto4, Á. 
Hernández-Martín3, R. González-Sarmiento5;  
1Centro de Investigación del Cáncer, Salamanca, Spain, 2Unidad de Medicina Molecular. 
Facultad de Medicina. IBSAL, Salamanca, Spain, 3Servicio de Dermatología. Hospital 
Niño Jesús, Madrid, Spain, 4Servicio de Dermatología. Hospital Clínico Universitario 
de Salamanca, Salamanca, Spain, 5Unidad Medicina Molecular. Facultad de Medicina. 
IBMCC-IBSAL, Salamanca, Spain.

Incontinencia Pigmenti (IP) is a genodermatosis disease associated with 
mutations in NEMO gene which is situated on X chromosome. A pathogenic 
mutation on this gene is usually lethal in males. We have analyzed NEMO 
gene in two males with a suspect of IP in order to look for some alterations 
which could explain the altered phenotypes.
We have studied two males that present an IP phenotype. The first one (A) is 
less than 1 year old, the second case (B) is 20 months old. We have analyzed 
the 10 exons of the NEMO gene by PCR and direct sequencing.
In case A, we have observed that one of the two copies of the NEMO gene is 
deleted from 4 to 10 exons. In case B, we have only observed a heterozygous 
codon 326 deletion (exon 8 p.K325_327delK). This mutation has
not been found in his parents. The karyotypes of both patients showed alte-
rations. In case A, a Klinefelter syndrome (XXY) was detected. In case B we 
observed a trisomy XXY in the 2%, a XYY in the 1% and a XXYYY in the 1% 
of the total cells.
We present two unusual cases of males carrying NEMO mutations. One of 
them carry Klinefelter syndrome with two copies of chromosome X. In pati-
ent B, the trisomy can not invalidate the possible lethal effect of the mutati-
on found, due to the few percentage of cells with trisomy.
Therefore we can speculate that a mosaicism might explain this case.

 D. Martín-Sánchez: None. E. Bueno-Martínez: None. A. Torrelo: None. E. 
Fernández-López: None. J. Cañueto: None. Á. Hernández-Martín: None. R. 
González-Sarmiento: None.
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P02.079
Mosaic 8p interstitial deletion with absent nails: genotype/phenotype 
correlation
A. K. Kamel1, A. M. Mohamed1, M. S. Zaki1, N. A. Helmy1, A. Fayez1, J. G. Gleeson2, M. O. 
Elruby1;  
1National Research Centre, Cairo, Egypt, 2Department of Neurosciences and Paediatrics, 
Rady Children‘s Hospital, San Diego, CA, United States.

The aim of this study was to correlate genotype/phenotype in interstiti-
al deletion of chromosome 8p and to compare the sensitivity of FISH and 
array CGH in detection of low mosaic cell line. We reported on a male pa-
tient presented at the age of 40 days with CHD and recurrent chest infec-
tion. He was lethargic with infrequent myoclonic spasm. Patient had facial 
dysmorphism ,microcephaly.He suffered of CHD with VSD, ASD, pulmonary 
stenosis and dilated right ventricle. He had intractable convulsions, hypoge-
nesis of corpus callosum, defects in myelination and mild reduce cerebellar 
size for his age. Both hands and feet showed absent nails (total anonychia) 
and abnormal increasing palmar and planter creases. He had a karyotype 
46,XY,del(8)(p21.2p23). Both parents had normal karyotype. FISH analysis 
using subtelomere 8 and locus specific identifier for LPL at 8p22 revealed 
interstitial deletion involving (8)(p22) and presence of subtelomere 8p and 
15% normal cell line. Nimblegen microarray analysis indicated 18.5Mb in-
terstitial deletion of chromosome 8p spanning cytoband (8)(p23.2-p21.3) 
and involving GATA4 gene.
We concluded that a post zygotic deletion occurred in this infant, FISH ana-
lysis is a powerful tool in detection of low mosaic cell lines. The array CGH 
can identify precisely the break points and the exact deleted region. We sug-
gest that the gene responsible for nail formation lies within chromosome 8p 
cytoband p23.2-p21.3. DNA sequencing for the other allele is recommended 
to delineate the cause of absent nails whether it is due to haploinsufficiency 
or autosomal recessive.

 A.K. Kamel: None. A.M. Mohamed: None. M.S. Zaki: None. N.A. Helmy: 
None. A. Fayez: None. J.G. Gleeson: None. M.O. Elruby: None.

P02.080
Growth pattern in Kabuki Syndrome
C. Schrander-Stumpel1, N. Schott1, N. Cramers1, W. Gerver1, C. Fauth2, K. Devriendt3;  
1Academic Hospital Maastricht, 6202AZ Maastricht, Netherlands, 2Department of 
clinical genetics and clinical pharmacology,, Innsbruck, Austria, 3Center for Human 
Genetics,, Leuven, Belgium.

Kabuki syndrome is a multiple congenital anomaly/mental retardation syn-
drome including characteristic facial dysmorphology, developmental delay 
and postnatal growth retardation. Kabuki syndrome is caused by mutations 
in the MLL2 gene in about 75% of cases. One of the key features in indi-
viduals with Kabuki syndrome is postnatal growth restriction. However, 
information on the specific growth pattern of children with Kabuki syndro-
me is scarce. Only one Japanese report summarizes data in a growth chart 
(Niikawa et al., 1988). We present a limited report on growth data in a group 
of individuals with a genetically confirmed diagnosis of Kabuki syndrome. 
The data showed that postnatal growth retardation is a clinical feature in 
all cases. Postnatal height SDS ranged from -2,5 to 3,3 (mean -2,3) and the 
current height SDS ranged from -6,24 to -0,09 (mean -2,8) in all individuals. 
26 (=70,3%) patients had a height SDS below -2 SD and thus fulfilled the de-
finition of short stature. Since all Kabuki syndrome patients have a growth 
deflection during childhood and a growth spurt deficiency, a defect in the 
growth hormone/IGF-I axis is very likely. Further research is warranted to 
clarify the cause of this postnatal growth restriction. We hypothesize an al-
tered body composition similar to that in children with Prader-Willi syndro-
me. Therefore, we will start a study including growth hormone therapy in 
children with Kabuki syndrome.

 C. Schrander-Stumpel: None. N. Schott: None. N. Cramers: None. W. Gerver: 
None. C. Fauth: None. K. Devriendt: None.

P02.081
Distal interphalangeal joint contracture and disappearance of flexion 
crease in paediatric patients with Kabuki syndrome
S. Mizuno1, Y. Muramatsu1, N. Miyake2, N. Matsumoto2;  
1Central Hospital, Aichi Human Service Center, Kasugai, Aichi, Japan, 2Yokohama City 
University Graduate School of Medicine, Yokohama, Japan.

As orthopaedic complications of the Kabuki syndrome, scoliosis, abnorma-
lity or dislocation of the hip joint, patellar dislocation, and a shortened fifth 
finger have been reported. However, there has been no report on Kabuki pa-
tients with abnormalities of the finger joints. We examined the contracture, 
flexion angle, and flexion crease on the third and fourth fingers of 6 MLL2 

mutation-positive children with Kabuki syndrome (ages, 4-13 years). The 
flexion angle of the DIP joint ranged from 120 to 170 degrees, with a visible 
limitation of flexion in 2 patients and a moderate limitation of flexion in 2 
other patients. The flexion crease of the DIP joint on the third and fourth 
fingers was absent in 5 of the 6 patients. Radiographs of 4 patients revealed 
no morphological abnormality in the third and fourth fingers.
In this study, disappearance of the flexion crease of the DIP joint was obser-
ved in 5 of the 6 patients, and limitation of flexion was found in 4 patients. 
There was no distinctive finding in any of the other small joints. Laboratory 
findings during the clinical course revealed no morphological abnormality 
of the osteoarticular joints. Since there has been no report of a syndrome 
characterized by the contracture and disappearance of the flexion crease on 
the third and fourth fingers, we propose that the distal interphalangeal joint 
contracture of the 3rd and 4th finger and disappearance of flection crease 
are diagnostic features of Kabuki syndrome.

 S. Mizuno: None. Y. Muramatsu: None. N. Miyake: None. N. Matsumoto: None.

P02.082
Kabuki Syndrome: genotypic spectrum and genotype-phenotype 
correlations in a cohort of 200 KS patients.
A. D. C. Paulussen, M. J. Blok, K. E. van Roozendaal, A. P. A. Stegmann, H. J. Smeets, C. T. 
R. M. Schrander-Stumpel;  
Maastricht University Medical Center, Maastricht, Netherlands.

Kabuki syndrome (KS, MIM: 147920) is a clinically recognizable syndrome 
of multiple congenital anomalies and mental retardation affecting approxi-
mately 1:30,000 live births. Key features are a characteristic face, growth 
retardation, developmental delay and additional features such as hypodon-
tia and persistent foetal fingertip pads. Earlier, a major gene causing KS was 
identified through exome sequencing, reporting mutations in the histone 
methyl transferase (HMT) gene MLL2 in 40-70% of KS patients. Recently 
deletions and mutations in a second gene KDM6A were identified as a rare 
cause of KS. In the current large cohort of >200 suspected KS patients from 
mostly European descent we evaluated the significance of mutations and/or 
deletions in MLL2 and tested a subset of the MLL2 negative patients for the 
KDM6A gene. Several potential MLL2 splice-site variants were assessed at 
the RNA level and allele-specific PCR was used to determine parental origin 
of some mutations. Phenotypic characteristics were compared between car-
riers and non-carriers as well as between the different types of mutations.

 A.D.C. Paulussen: None. M.J. Blok: None. K.E. van Roozendaal: None. A.P.A. 
Stegmann: None. H.J. Smeets: None. C.T.R.M. Schrander-Stumpel: None.

P02.083
A comprehensive study on Kabuki syndrome: diagnostics, modeling, 
and therapy
B. Mandriani1,2, L. Micale1, C. Fusco1, B. Augello1, M. Pellico1, F. Zucchetti3, S. Maitz3, E. 
Biamino4, M. Silengo4, A. Selicorni3, L. Zelante1, G. Merla1,5;  
1IRCCS Casa sollievo della Sofferenza, San Giovanni Rotondo, Italy, 2University of Brescia, 
Brescia, Italy, 3Clinica Pediatrica, Università Milano Bicocca, Milano, Italy, 4University of 
Torino, Torino, Italy, 5University of Trieste, Trieste, Italy.

Kabuki syndrome (KS) is characterized by peculiar facial gestalt, mental re-
tardation, and congenital multiorgan anomalies. MLL2 is mutated in 60% of 
KS patients. The majority of them are de novo mutations, and in few cases 
MLL2 exons microdeletion/duplication. A second gene for KS is KDM6A. For 
30% of patients the underlying genetic cause remains unidentified.
We have enrolled nearly 400 KS patients; all were subjected to MLL2 and 
KDM6A screening. In agreement with previous reports we found that about 
65% have MLL2 mutations, mainly nonsense and frameshift mutations, lea-
ding to a premature termination codon. KDM6A alterations were found in 
a very few patients. RT-PCR and direct sequencing from KS patients with 
MLL2 splice site mutations showed that these variants cause aberrant spli-
cing resulting in a truncating and not functional protein. Using a large coll-
ection of KS cell lines (skin fibroblast and EBV-immortalized lymphocytes) 
we showed that MLL2 mRNAs bearing premature stop codon are degraded 
by the NMD contributing to MLL2 protein haploinsufficiency. The high num-
ber of protein truncation mutation suggests that a number of KS patients 
may benefit from a readthrough therapy that could restore the endogenous 
levels of MLL2 and KDM6A proteins. We tested 14 MLL2 and 2 KDM6A non-
sense mutations for their response to drug readthrough treatment by a 
reporter luciferase vector system. We found that 11/14 (79%) of analyzed 
MLL2 and 1/2 KDM6A mutations displayed a significant level of readthrough 
in response to gentamicin suggesting that this strategy is effective and has 
important implications for therapy.
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 B. Mandriani: None. L. Micale: None. C. Fusco: None. B. Augello: None. M. 
Pellico: None. F. Zucchetti: None. S. Maitz: None. E. Biamino: None. M. 
Silengo: None. A. Selicorni: None. L. Zelante: None. G. Merla: None.

P02.084
A de novo 3.5 Mb microdeletion of 8p11 explains hypogonadotropic 
hypogonadism in a 19 years old male
E. Kuchinskaya;  
Clinical genetics, University hospital, Linköping, Sweden.

GnRH deficiency with anosmia is characterized by absent or incomplete pu-
berty, low or normal LH/FSH in the context of low testosterone and normal 
pituitary function and is known as Kallmann syndrom (KS). Mutations in the 
FGFR1 gene are associated with Kallmann syndrome type 2, with and wit-
hout anosmia. However, deletions of the FGFR1 as a cause of KS have been 
described in only a few patients.
Here we report a case of KS in a 19 years old male due to a 3.5 Mb contigious 
deletion of chromosome 8p11. At 17 years he was referred for investigation 
due to absence of pubertal spurt. Clinical investigation revealed pubertal 
development in accordance to Tanner I, stature -3SD, low FSH, LH and te-
stosterone, and normal finding on MRT. There was no effect on the testicles 
size after treatment with testosterone and investigation was completed with 
microarray analysis due to suspicion of Kleinfelter syndrome. The microar-
ray analysis with 6.0 SNP chip (Affimetrix) revealed a 3.5 Mb deletion of 
chromosome 8p11.21p11.23 encompassing 35 genes. FGFR1 was one of the 
deleted genes. The deletion was later shown to have arisen de novo in the 
patient. The clinical picture with anosmia, delayed skeletal age, history of 
cleft lip and palate and absent puberty is in agreement with the diagnosis 
of Kallmann syndrome.
In conclusion, deletions of the FGFR1 gene are a rare cause of Kallmann syn-
drome but should be excluded in patients with Kallmann syndrome and no 
mutation in one of the Kallmann syndrome connected genes.

 E. Kuchinskaya: None.

P02.085
Case report of a patient with KID syndrome associated with Dandy-
Walker malformation and generalized contractures
S. Scheidecker1,2, V. Pelletier2,3, Y. Alembik2, D. Lipsker4, M. Louha5, L. Jonard5, H. 
Dollfus1,3,2;  
1Laboratoire de Génétique Médicale - Unité INSERM U1112, 67085 Strasbourg Cedex, 
France, 2Service de Génétique Médicale Centre Hospitalo-universitaire de Strasbourg, 
Strasbourg, France, 3CARGO Centre de référence pour les affections rares en génétique 
ophtalmologique Centre Hospitalo-universitaire de Strasbourg, Strasbourg, France, 
4Service de Dermatologie Centre Hospitalo-universitaire de Strasbourg, Strasbourg, 
France, 5Laboratoire de Biochimie Hôpital d‘Enfants Armand Trousseau, Paris, France.

Keratitis-Ichthyosis-Deafness (KID) syndrome is a rare congenital disorder 
characterized by the triad: vascularizing keratitis, skin lesions and hearing 
loss. Other rare manifestations have been also described such as Dandy-
Walker malformation (DWM). About 100 patients have been described and 
most of them have de novo or, less frequently, inherited heterozygous muta-
tions in the GJB2 gene encoding connexin 26.
DWM suspected at the end of the pregnancy leading to the birth of our pa-
tient who presented with congenital ichthyosis. No ocular or hearing ano-
malies were noted. He developed progressively severe contractures of the 
upper and lower limbs. Progressively others symptoms were detected: vas-
cularizing keratitis, deafness and enamel defect. We examined the boy aged 
9 in our Center for Rare Genetic Ophthalmologic Diseases (CARGO) because 
of severe keratitis. Direct sequencing of the GJB2 revealed a de novo p.D50A 
mutation, confirming the diagnosis of KID.
KID syndrome is defined by Keratitis, Ichtyosis and Deafness, but other rare 
features are described. To date, DWM was reported in 10 KID patients and 
initially considered as a coincidental finding rather than a real association. 
Some cases of lower limb contractures have been reported but seem to be 
much less severe compared to our patient.
The patient reported herein revealed atypical features and widened the ma-
nifestations of KID syndrome clinical spectrum. Moreover, mutation identi-
fication optimized the genetic counseling of the family and helped in the cli-
nical care although the keratitis and contractures control remain difficult.

 S. Scheidecker: None. V. Pelletier: None. Y. Alembik: None. D. Lipsker: 
None. M. Louha: None. L. Jonard: None. H. Dollfus: None.

P02.086
Kleefstra syndrome: the rediscovery of an old syndrome through 
array Comparative Genome Hybridization technology (array-CGH)
A. A. Syrmou1, M. Tzetis1, K. A. Kosma1, V. Oikonomakis1, K. Giannikou1,2, H. Fryssira1, E. 
Kanavakis1, S. Kitsiou-Tzeli1;  
1Department of Medical Genetics, University of Athens, «Aghia Sophia» Childrens 
Hospital,Greece, Athens, Greece, Greece, 2Alexander S. Onassis Public Benefit Foundation, 
Αthens, Greece, Athens, Greece.

High resolution allowing the identification of Copy Number Variations 
(CNVs), greatly assisted the recognition of Kleefstra syndrome. Previously 
named 9q subtelomeric deletion syndrome (9Qstds), Kleefstra syndrome is 
either caused by a submicroscopic deletion in chromosomal region 9q34.4 
or an intragenic mutation in the euchromatin histone methyltransferase 
1 (EHMT1) gene, resulting in EHMT1 haploinsufficiency. Since the early 
1990s, 85 patients have been described, of which the majority (85%) had 
a 9q34.3 microdeletion).
We present eight newly diagnosed patients who were referred for genetic 
evaluation due to developmental delay (DD), mental retardation (MR), va-
rious congenital anomalies and/or dysmorphic features. In all cases pre-
vious standard karyotype was negative. Agilent arrays 4x180k and 1x244k 
(>170.000 and > 236.000 probes respectively, average resolution 8.9kb) 
were used. The analysis revealed seven patients with an interstitial 9q34.4 
microdeletion (two de novo and one maternal) ranging in size from 0.6Mb 
to 5.41Mb and in 5 of 7 patients comprising the EHMT1 gene. One patient 
had a duplication (1 Mb). Other important genes in the same area are the 
following: AGPAT2 (congenital generalized lypodystrophy), NOTCH1 (aor-
tic valve disease), LHX3 (pituitary hormone deficiency with rigid cervical 
spine). Additional pathogenetic aberrations which were also observed in 
our patients (del3p14.1, del6p13.3, del8q24.3, del10q26.3, del15q11.1, 
del18p11.32-p11.21) might contribute to the patients‘ severe phenotype, 
acting as additional modifiers of their clinical manifestations. Alternatively 
the 9q34 defect acts as a modifier of the main clinical phenotype as is pro-
bably the case with the patient carrying the 9q34 duplication.

 A.A. Syrmou: None. M. Tzetis: None. K.A. Kosma: None. V. Oikonomakis: 
None. K. Giannikou: None. H. Fryssira: None. E. Kanavakis: None. S. Kitsiou-
Tzeli: None.

P02.088
Elevated Congenital Malformations Rates and Chornobyl Ionizing 
Radiation in Rivne-Polissia, Ukraine
W. Wertelecki1, L. S. Yevtushok2, S. F. Lapchenko3, N. O. Zymak-Zakutnia4;  
1OMNI-Net Ukraine Birth Defects Programs, Rivne, Ukraine, 2Rivne Province Diagnostic 
Center Medical Genetics Service, Rivne, Ukraine, 3Volyn Province Territorial Children‘s 
Hospital, Lutsk, Ukraine, 4Khmelnytski Perinatal Center, Khmelnytski, Ukraine.

In 2000, population-based epidemiological surveillance of congenital mal-
formations (CM) implementing methods and reporting data to the European 
network of companion registries (EUROCAT) was initiated in several provin-
ces in Ukraine. Analysis of Rivne (R)-Volyn provinces combined 2000-2002 
data and later of 2000-2006 solely R data, demonstrated elevated rates of 
neural tube defects (NTD) and microcephaly. An analysis of 2000-2009 R 
data of 145,437 pregnancy outcomes confirms the prior observations and 
indicates that these CM are statistically significantly more prevalent in the 
Rivne-Polissia (RP) region, an ecologically distinct zone (wetlands) inhabi-
ted by a population isolate (Polischuks). The RP region is among the most 
severely impacted zones by Chornobyl ionizing radiation (IR) in Ukraine. 
Analysis of stillbirths shows higher rates in RP than non-RP and higher rates 
than in the adjoining province to the south of R.
The rates in R of NTD, microcephaly, conjoined twins and teratomas are 
among the highest in Europe. All four categories of CM are prevalent among 
females. Surveys indicate that alcohol use by pregnant women is not a likely 
cause of microcephaly. Analyzes of 6026 recordings of whole body counts of 
incorporated IR, including from 1157 pregnant women indicate that incor-
poration levels are substantially higher among those residing in RP.
We conclude that the data is sufficiently robust to continue the CM surveil-
lance and expand current international partnerships to include prospective 
investigations of specific teratogenic risks posed by persisting IR in RP and 
other teratogenic risks factors.

 W. Wertelecki: None. L.S. Yevtushok: None. S.F. Lapchenko: None. N.O. 
Zymak-Zakutnia: None.
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P02.089
A novel EFTUD2 splice mutation causing Mandibulofacial Dysostosis - 
Microcephaly
M. F. Smeland1, H. F. Riise Stensland1, A. Jørgensen1, U. Hehr2;  
1University Hospital of Northern Norway, Tromsø, Norway, 2University of Regensburg, 
Regensburg, Germany.

Mandibulofacial Dysostosis - Microcephaly (OMIM #610536) is a rare cra-
niofacial dysostosis accompanied by microcephaly, intellectual disability 
and other malformations. EFTUD2 , a spliceosomal gene, was recently iden-
tified by exome sequencing as causal of this multiple malformation syndro-
me in several publications. 28 cases have been published so far. All mutati-
ons are private, and all with available parental samples are de novo, except 
one. We describe a 3,5years old boy with progressive microcephaly but no 
structural abnormalities on cerebral MRI. He has psychomotor delay, espe-
cially expressive language delay, and walked at 36 months of age. His ears 
have a characteristic appearance with microtia, square ear lobes, ear fistu-
las and a preauricular tag present at birth. He has generalised epilepsy and 
unilateral hearing loss. There are no other malformations. His phenotype 
will be thoroughly described. EFTUD2 sequencing revealed a heterozygous 
mutation in intron 25. This sequence variant has not been reported earlier, 
but interference with splicing is expected. mRNA analyses are in progress. 
Parental samples are normal, thus proven de novo.
New publications also link this syndrome to esophagal atresia, and a wide 
range of other malformations. Patients without microcephaly are also de-
scribed. Importantly, EFTUD2 mutations will be a differential diagnosis to 
well known syndromes in the group of craniofacial dysostoses and the ocu-
loauriculovertebral spectre.

 M.F. Smeland: None. H.F. Riise Stensland: None. A. Jørgensen: None. U. 
Hehr: None.

P02.090
Marshall syndrome: A recessive form caused by COL11A1 gene 
mutation
O. A. Khalifa1, F. Imtiaz1, R. Allam1, Z. Al-Hassnan1,2, A. Al-Hemidan1, K. Al-Mane1, G. 
Abuharb1, A. Balobaid1, N. Sakati1, J. Hyland3, M. Al-Owain1,2;  
1King Faisal Specialist Hospital and Research Centre, Riyadh, Saudi Arabia, 2College 
of Medicine, Alfaisal University, Riyadh, Saudi Arabia, 3Connective Tissue Gene Tests, 
Allentown, PA, United States.

Marshall syndrome is a form of skeletal dysplasia due to several gene mu-
tations. Recently, compound heterozygous mutations in the COL11A1 gene 
was described in two unrelated patients as a cause of fibrochondrogenesis. 
Subsequently, dominant and recessive forms of fibrochondrogenesis resul-
ting from mutations at a second locus, COL11A2, were also described. Mu-
tations in these two genes along with COL2A1were previously reported to 
cause autosomal dominant forms of both Stickler and Marshall syndromes.
Here we report the first evidence that adds COL11A1 defect as a cause of 
Marshall syndrome with a recessive mode of inheritance. The clinical fin-
dings in the two brothers of deafness, flat midface, myopia, and ectoder-
mal abnormalities (patient 1) are highly suggestive of Marshall syndrome. 
Among their remaining five family members, the parents and 2 adult siblings 
were heterozygote carriers. All the four carriers had mild short stature and 
thick calvaria. In addition, the parents had mild mixed hearing loss. Direct 
COL11A1 gene sequencing of our patients revealed a homozygous missense 
mutation c.2702G>A (p.Gly901Glu) in exon 35.
In conclusions, these findings expand the list of autosomal recessive genes 
of the clinically overlapping Stickler and Marshall syndromes to include CO-
L11A1. Furthermore, it broadens the clinical spectrum of the recessive form 
of type XI collagenopathy to include Marshall syndrome.

 O.A. Khalifa: None. F. Imtiaz: None. R. Allam: None. Z. Al-Hassnan: None. A. 
Al-Hemidan: None. K. Al-Mane: None. G. Abuharb: None. A. Balobaid: 
None. N. Sakati: None. J. Hyland: None. M. Al-Owain: None.

P02.092
Maternal consumption of clay during pregnancy: an unexpected cause 
of recurrent congenital microcephaly with intracranial calcifications 
in babies from French Guyana (pseudo-Aicardi-Goutière syndrome)
A. Verloes1, V. Lambert2, G. Carles2, S. Passemard1, J. Goullé3, A. Laquerrière4;  
1Department of Genetics, R DEBRE Hospital, Paris, France, 2Dept of Obstetrics and 
Gynecology, Regional Hospital, Saint Laurent du Maroni, French Guiana, 3laboratoire de 
toxicologie, groupe hospitalier, Le Havre, France, 4Rouen Institute for Medical Research 
and Innovation, School of Medicine, University of Rouen, Rouen, France.

Eating clay („pemba“) during pregnancy is a traditional behavior in the Bu-
shinengue population living on the border of the Maroni river, in the French 
department of Guiana. Clay consist in aluminium silicate. It is a powerful che-

lator of iron, and this practice (linked to traditional medicine), is responsible 
for a high incidence of severe anemia of pregnancy in this area. We report 
on two sibs born to a pemba-eater mother. The first child was born at term 
with IUGR severe microcephaly. Intracranial „calcifications“ were observed 
by ultrasound screening during the second trimester. CT scan confirmed 
massive radio-opaque deposits in the brain basis. The clinical diagnosis of 
TORCH or Aicardi-Goutières syndromes were suggested initially. The child 
survived with major developmental delay. At age 7y, she has an OFC of 39 cm 
(-10 SD) and a height of 10 cm (-4SD). CSF interferon and TORCH screening 
were negative. Recurrence of microcephaly during the second pregnancy 
lead to TOP, after diagnosis of a similar microcephaly. Neuropathological 
examination confirmed severe microcephaly, with extensive microcalcifica-
tions dispersed throughout the brain. Electron microscopy made it possible 
to visualize intraneuronal aluminium silicate deposits, resembling alumini-
um deposition observed in post-vaccinal myofasciitis. The most likely me-
chanism to explain this recurrence is an association of IUGR secondary to 
severe maternal anemia combined with accumulation of exogenous silica-
tes in the neural cells. This appears to be the first description of fetal brain 
disruption secondary to ingested clay. The syndrome superficially mimics 
Aicardi-Goutières syndrome, and convey a high risk of recurrence.

 A. Verloes: None. V. Lambert: None. G. Carles: None. S. Passemard: None. J. 
Goullé: None. A. Laquerrière: None.

P02.093
Congenital primary microcephaly and type B-like brachydactyly , a 
new syndrome?
A. LAVILLAUREIX, J. Masliah-Planchon, S. Passemard, S. Drunat, A. Verloes;  
Department of Genetics and INSERM U676, robert debre hospital, PARIS, France.

We report a 10 year-old girl with primary microcephaly and brachydactyly.
Microcephaly was suspected during the pregnancy by echography. At birth, 
at term, head circumference was 29cm (-5 SD), weight 2770g, length 50cm 
. Pregnancy was normal (no drug nor alcohol) and there were no perina-
tal problems and no feeding difficulties. She is the first child of unrelated 
parents none of the members of this family have brachydactyly or micro-
cephaly.
She started walking at 8 month-old, first words were around 1 year.
She followed mainstream schooling. In 2nd grade, problems with motricity 
and writing fatigability were observed. Clinical examination at 8 year-old: 
showed a child of medium stature with generalised amyotrophy and mi-
crocephaly 41,5cm (-8 SD). Neurological examination was normal. She had 
facial dysmorphism with upslanted palpebral fissures and microdontia. She 
has bilateral brachydactyly ressembling type B of hands and feet, respecting 
thumbs but involving halluces, discovered at birth.
On X rays, the terminal phalanges were missing on most digits, intermediate 
phalanges were hypoplastic or aplastic, with anonychia and cone-shaped 
epiphyses. MRI revealed a brain of reduced volume but normal structure 
and gyration. CGH array (180 k), caryotype and mitomicyn-induced chro-
mosome breakage test were normal.
To our knowledge it is the first described case of severe congenital micro-
cephaly with normal IQ associated with brachydactyly and anonychia. This 
disorder is clinically distinct from Jawad syndrome (due to mutations in 
RBBP8/CTIP - currently under sequencing), which shows mental retarda-
tion and ungual hypoplasia, and Teebi anonychia-microcephaly syndrome, 
which has much milder anomalies.

 A. Lavillaureix: None. J. Masliah-Planchon: None. S. Passemard: None. S. 
Drunat: None. A. Verloes: None.

P02.094
Evaluation of recurrent microdeletions and microduplications of 16p
A. J. Clarkson, K. M. Abbott, C. Dunn, L. Sparnon, J. Staines, I. Simonic;  
Genetics, Cambridge University Hospitals NHS Trust, Cambridge, United Kingdom.

Chromosome 16 is rich in segmental duplications that mediate recurrent 
genomic rearrangements and the proximal short arm of chromosome 16 is 
particularly susceptible to such rearrangements. In the last few years, se-
veral patients with recurrent deletions and duplications from 16p11.2 to 
16p13.11 have been described, with the 16p11.2 locus alone encompassing 
several distinct copy number changes.
Interestingly, the reported phenotypes within the distinct deletion and du-
plication regions are not consistent and the copy number changes have been 
observed in ‚phenotypically normal‘ individuals. The inconsistencies in cli-
nical presentation and the presence of the copy number change in unaffec-
ted family members could be due to factors such as incomplete penetrance, 
variable expressivity or a failure to recognise subtle manifestations of the 
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phenotype. There is recent evidence to suggest that recurrent rearrange-
ments such as these may be influenced by a two hit model for a neurodeve-
lopmental phenotype, where a sequence variant is unmasked by the copy 
number change. Whatever the mechanism may be, this region poses a chal-
lenge for diagnostic interpretation.
Due to the diversity of published clinical features for these recurrent rear-
rangements and reports of asymptomatic parental inheritance, we present 
a retrospective evaluation of published cases and our own clinical patient 
data to identify the common clinical features, assist with genetic counselling 
and to standardise the reporting of 16p copy number changes within the 
diagnostic laboratory.

 A.J. Clarkson: None. K.M. Abbott: None. C. Dunn: None. L. Sparnon: None. J. 
Staines: None. I. Simonic: None.

P02.095
Molecular and clinical characteristics of three patients with partially 
overlapping interstitial deletion at 13q12.11-13q12.12.
A. Skórka1,2, M. Kucharczyk2, D. Gieruszczak-Białek1,2, M. Jędrzejowska3,2, M. Kugaudo2,4, 
A. Cieślikowska2, K. Chrzanowska2, M. Krajewska-Walasek2;  
1Department of Pediatrics Medical University of Warsaw, Warsaw, Poland, 2Department 
of Medical Genetics, The Children’s Memorial Health Institute, Warsaw, Poland, 
3Neuromuscular Unit, Mossakowski Medical Research Centre, Polish Academy of 
Sciences, Warsaw, Poland, 4Department of Child and Adolescent Psychiatry, The Medical 
University of Warsaw, Warsaw, Poland.

There are only a few descriptions of a deletion at 13q12.11. Here we report 
the molecular and phenotypic description of three unrelated patients with 
partially overlapping microdeletions at 13q12.11-q12.12.
The first patient, with the smallest, 1.55 Mb, deletion at 13q12.12, presented 
with moderate developmental delay, dysmorphic features, muscular hypo-
tonia and bilateral coloboma of the iris and retina. The second patient, with 
larger, 3.12Mb deletion, at 13q12.11, presented with narrowed palpebral 
fissures, developmental delay, café-au-lait spots, small teeth, cryptorchidism 
and multicystic right kidney. Recently, in the same region, 2.1 Mb deletion 
have been described by der Kaloustian VM [2001]. His patient resembled 
our case but no renal defects were revealed.
The last patient presented with the most striking dysmorphic features in-
cluding blepharophimosis, pronounced developmental delay, microcephaly 
(-4.3SD), muscular hypotonia, cardiac malformation (PDA that required car-
diac surgery in the first year of life). He was suspected of Down syndrome in 
infancy then Coffin-Lowry, ATRX and Cohen syndromes were considered in 
his differential diagnosis. Application of array CGH reveled the 5.7Mb dele-
tion at 13q12.11-q12.12 overlapping with both deletions presented in our 
previous two patients. He had no renal or retinal defects.
We hope that our detailed description of 13q12 deletion phenotype will 
contribute to the further genotype-phenotype delineation of that microde-
letion.
The study was supported by MNiSW Grant No. 0605/B/P01/2009/37. Ac-
quiring of the Roche NimbleGen microarray platform was co-financed by 
ERDF project POIG.02.01.00-14-059/09.

 A. Skórka: None. M. Kucharczyk: None. D. Gieruszczak-Białek: None. M. 
Jędrzejowska: None. M. Kugaudo: None. A. Cieślikowska: None. K. 
Chrzanowska: None. M. Krajewska-Walasek: None.

P02.096
Deletion 6q24.3-q25.1: a recognizable phenotype with facial 
dysmorphism, cardiac defect, loose skin and joints without cognitive 
impairment.
M. L. Jacquemont1, A. C. Tabet2, H. Randrianaivo1, P. Y. Robillard3,4, D. Caillet5, S. Drunat2;  
1Unité de Génétique Médicale, CHU la Réunion, Saint Pierre, France, 2Département de 
Génétique, CHU Robert Debré, Paris, France, 3Service de Réanimation Néonatale, CHU 
la Réunion, Saint Pierre, France, 4Centre d‘études périnatales, CHU La Réunion, Saint-
Pierre, France, 5Service de Cardiologie, CHU la Réunion, Saint Pierre, France.

Interstitial deletions of the long arm of chromosome 6 are rare and asso-
ciated with variable phenotype depending on breakpoints, localization and 
size of the deletion. From approximately sixty cases reported in the litera-
ture, only a minority have been characterized with high resolution techni-
ques, making genotype-phenotype correlations difficult. We report a fami-
lial 6q24.3-q25.1 deletion, identified by CGH array, spanning 1.7 Mb (chr6 
(hg18):148 727 249-150 400 356), transmitted from an affected father to 
his affected daughter. Congenital polyvalvular disease, dysplastic ears, long 
philtrum, thin upper lip, redundant skin, hypermobile joints in childhood, 
early delayed motor milestones with normal cognitive development were 
the most remarkable clinical features shared by both patients. Sixteen OMIM 
genes are included in the deleted region. One of them, the TAB2 gene, has 

been recently reported to cause cardiac defect. Our patients share some 
clinical features with other patients previously described with partially 
overlapping deletions. Among them, all patients (6) analysed by CGH array 
present a facial dysmorphism with similar features to ours and 5 patients 
whose deletion encompass TAB2 have a cardiac defect. All patients, except 
one familial case, have mild or moderate developmental delay. Hypermobile 
joints and redundant skin have only been reported twice in patients with 
6q24-q25 deletion in studies where the mapping of breakpoints was not 
performed preventing from targeting a causative gene. This observation al-
lows us to describe a new recognizable (6q24.3-6q25.1) microdeletion syn-
drome without developmental delay, characterized by dysmorphic features, 
congenital heart defect and loose skin and joints in childhood.

 M.L. Jacquemont: None. A.C. Tabet: None. H. Randrianaivo: None. P.Y. 
Robillard: None. D. Caillet: None. S. Drunat: None.

P02.097
Xp11.23p11.22 microduplication: genotype - phenotype correlations 
in 17 new patients
M. Nizon1, J. Andrieux2, C. Rooryck3, O. Boute4, B. Delobel5, B. Duban-Bedu5, C. Le 
Caignec6, O. Pichon6, M. de Blois1, A. David6, E. Le Galloudec7, F. Giuliano8, A. Goldenberg9, 
S. Grotto9, D. Héron10, H. Karmous-Benailly11, B. Keren12, D. Lacombe3, J. Lapierre1, M. 
Le Merrer13, D. Martin-Coignard14, M. Mathieu-Dramard15, A. Le Moing16, E. Bourel-
Ponchel16, R. Nabbout17, S. Nusbaum1, C. Turleau1, O. Raoul1, M. Rio13, M. Vekemans1, S. 
Romana1, V. Malan1;  
1Service de Cytogénétique, Hôpital Necker-Enfants Malades, Paris, France, 2Institut 
de Génétique Médicale, Hôpital Jeanne de Flandre, Lille, France, 3Service de Génétique 
Médicale, Centre Hospitalier Universitaire, Bordeaux, France, 4Service de Génétique 
Clinique, Hôpital Jeanne de Flandre, Lille, France, 5Service de Cytogénétique, Groupe 
Hospitalier de l’Institut Catholique, Lille, France, 6Service de Génétique Médicale, Centre 
Hospitalier Universitaire, Nantes, France, 7Service de Néonatologie, Centre Hospitalier, 
Beauvais, France, 8Service de Génétique Médicale, Hôpital l’Archet, Nice, France, 
9Unité de Génétique Clinique, Hôpital Charles Nicolle, Rouen, France, 10Département de 
Génétique, Hôpital La Pitié Salpêtrière, Paris, France, 11Laboratoire de Cytogénétique, 
Hôpital l’Archet, Nice, France, 12Service de Cytogénétique, Hôpital La Pitié Salpêtrière, 
Paris, France, 13Service de Génétique Clinique, Hôpital Necker-Enfants Malades, Paris, 
France, 14Service de Génétique, Centre Hospitalier, Le Mans, France, 15Service de 
Génétique Médicale, CHU Nord, Amiens, France, 16Service de Neuropédiatrie, CHU Nord, 
Amiens, France, 17Service de Neurologie pédiatrique, Hôpital Necker-Enfants Malades, 
Paris, France.

Array CGH has improved the detection of submicroscopic chromosome X 
imbalances such as duplications of the short arm of the X chromosome. They 
can result either from an intrachomosomal rearrangement of the X chromo-
some or from an unbalanced translocation between an X chromosome and 
an autosome or with a Y chromosome. In 2009, Giorda et al. identified an 
inherited or de novo recurrent Xp11.23p11.22 microduplication in eight pa-
tients (two males and six females) from a large cohort of patients presenting 
with syndromic intellectual disability. This 4.5 Mb microduplication is me-
diated by nonallelic homologous recombination between D-REP and P-REP 
segmental duplications. This duplicated region contains many genes such as 
PQBP1, FTSJ1, SYP and SHROOM4 responsible for intellectual disability and 
BMP15 involved in ovarian dysgenesis.
So far, fourteen females and five males with this microduplication have 
been reported in the literature. Associated clinical manifestations include 
language impairment, mostly severe, moderate to severe intellectual disa-
bility and abnormal electroencephalogram. Other features such as epilepsy, 
overweight and early puberty have also been reported. Here, we report on 
seventeen new patients (nine females and eight males) presenting with an 
Xp11.23p11.22 microduplication detected by array CGH. The 4.5 Mb recur-
rent duplication was identified in five patients whereas twelve patients har-
bor an atypical duplication with various breakpoints. These new patients 
offer the opportunity to better define the phenotype associated with this 
microduplication and to identify minimal critical regions highlighting some 
possible candidate gene(s) for specific clinical feature(s).

 M. Nizon: None. J. Andrieux: None. C. Rooryck: None. O. Boute: None. B. 
Delobel: None. B. Duban-Bedu: None. C. Le Caignec: None. O. Pichon: 
None. M. de Blois: None. A. David: None. E. Le Galloudec: None. F. Giuliano: 
None. A. Goldenberg: None. S. Grotto: None. D. Héron: None. H. Karmous-
Benailly: None. B. Keren: None. D. Lacombe: None. J. Lapierre: None. M. 
Le Merrer: None. D. Martin-Coignard: None. M. Mathieu-Dramard: None. A. 
Le Moing: None. E. Bourel-Ponchel: None. R. Nabbout: None. S. Nusbaum: 
None. C. Turleau: None. O. Raoul: None. M. Rio: None. M. Vekemans: None. S. 
Romana: None. V. Malan: None.
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P02.098
Mosaic Variegated Aneuploidy syndrome: a new case of CEP57 
mutation in a 4-years-old girl and review of the literature.
L. Pinson1, L. Mannini2, M. Willems1, G. Lefort3, A. Schneider3, P. Blanchet1, C. Coubes1, E. 
Haquet1, D. Geneviève1, P. Sarda1,3, J. Puechberty1,3, F. Cucco2,4, A. Musio2,5;  
1Département de Génétique Médicale, Hôpital Arnaud de Villeneuve, Montpellier, France, 
2Istituto di Ricerca Genetica e Biomedica, Consiglio Nazionale delle Ricerche, Pisa, Italy, 
3Laboratoire de Génétique Chromosomique, Hôpital Arnaud de Villeneuve, Montpellier, 
France, 4Dipartimento di Biologia, Università di Pisa, Pisa, Italy, 5Istitiuto Toscano 
Tumori, Florence, Italy.

Mosaic Variegated Aneuploidy (MVA) syndrome is a rare autosomal reces-
sive disorder characterized by constitutional aneuploidy and predisposition 
to cancer. Typically, individuals with MVA display growth retardation, facial 
dysmorphism, variable congenital defects and developmental delay. MVA is 
a heterogenetic condition caused by mutations in BUB1B and CEP57 genes, 
both involved in mitotic spindle and microtubule stabilization.
We report a 4-year-old girl, second child of first cousin parents, presenting 
with pre and post natal growth retardation, dysmorphic features including 
mild rhizomelic shortening of the upper limbs and mild mental delay. Du-
ring follow-up, the proband does not show tumor development.
Diagnosis of MVA syndrome was suspected based on cytogenetic data. 
Molecular investigations identified a homozygous 11 base pair insertion in 
CEP57 gene. This insertion, reported in three of the four previously CEP57 
mutation-positive individuals, is the most common causal CEP57 mutation 
in MVA syndrome.
When compared to the literature, our report confirms certain clinical fea-
tures in CEP57 mutated MVA cases, such as growth retardation with relative 
sparing of the head and normal or mildly delayed development. Rhizomelic 
shortening of uppers limbs has already been observed in two other CEP57 
mutation carriers and may be a specific feature.
In contrast with the BUB1B mutated probands, so far no cancer has been 
reported in CEP57 mutation-positive individuals.
Since few cases of patients with MVA syndrome caused by CEP57 mutations 
have been reported, the careful description of further cases is important to 
better delineate the phenotypic spectrum and confirm phenotype genotype-
correlation.

 L. Pinson: None. L. Mannini: None. M. Willems: None. G. Lefort: None. A. 
Schneider: None. P. Blanchet: None. C. Coubes: None. E. Haquet: None. D. 
Geneviève: None. P. Sarda: None. J. Puechberty: None. F. Cucco: None. A. 
Musio: None.

P02.099
Lines of Blaschko as a manifestation of (functional) mosaicism in 4 
female cases with different disorders
J. van den Ende1,2, N. Van der Aa1,2, B. Loeys1,2;  
1Department of Medical Genetics, University Hospital Antwerp, Edegem (Antwerp), 
Belgium, 2University of Antwerp, Antwerp, Belgium.

Patterned pigmentary disturbances are seen in a large variety of human ge-
netic disorders. Cytogenetic studies have provided evidence that such skin 
lesions often reflect chromosomal mosaicism.
In women X-inactivation results in functional mosaicism, and in X-linked 
skin disorders this can manifest itself by the appearance of pigmented skin 
striations following Blaschko`s lines. This has been reported for several 
X-linked diseases, like Incontinentia Pigmenti, caused by mutations in the 
NEMO gene, Focal Dermal Hypoplasia, caused by PORCN mutations, Christ-
Siemens-Touraine syndrome etc. In these conditions heterozygous females 
often show a Blaschko-linear pattern of Lyonization.
With techniques like SNP array copy number variations can be detected con-
taining genes on the X-chromosome, that lead to severe diseases in males, 
but in females can lead to the typical skin changes.
Also mosaics of other (cryptic) chromosome abnormalities can lead to the 
same skin lesions.
We show four female patients with streaky hyperpigmentation following 
the lines of Blaschko, with or without accompanying symptoms; one with a 
de novo deletion on Xq26.2-26.3, containing the PHF6 gene, responsible for 
the Borjeson-Forssman-Lehmann syndrome in males, and the HPRT1 gene, 
responsible for the Lesch-Nyhan syndrome in males. The second patient 
shows a hypomorphic mutation in the NEMO gene, giving rise to Hypohy-
drotic Ectodermal Dysplasia with Immune-deficiency in males. The third 
patient is a girl with a mosaic trisomy 14, and in the fourth patient a mosaic 
maternal isodisomy 11q13.4-qter was found by SNP array analysis.

 J. van den Ende: None. N. Van der Aa: None. B. Loeys: None.

P02.100
ZEB2 zinc-finger missense mutations lead to hypomorphic alleles and 
a mild Mowat-Wilson syndrome
J. Ghoumid1,2, L. Drévillon1, M. Alavi-Naini3, N. Bondurand2, M. Rio4, A. Briand-Suleau1, M. 
Nasser1, L. Goodwin-Swahs5, P. Raymond1, C. Yanicostas3, M. Goossens1,2, S. Lyonnet4,6, D. 
Mowat7, J. Amiel4,6, N. Soussi-Yanicostas3, I. Giurgea1,2;  
1AP-HP, Hôpital Henri Mondor, Service de Biochimie et Génétique, Créteil, France, 
2Inserm U955 équipe 11, Créteil, France, 3Inserm U676, Paris, France, 4Département 
de Génétique, Hôpital Necker Enfants-Malades, Paris, France, 5Department of Clinical 
Genetics, Nepean Hospital, Sydney, Australia, 6Inserm U781, Paris, France, 7Department 
of Medical Genetics, Sydney Children‘s Hospital, Sydney, Australia.

Mowat-Wilson syndrome (MWS) is an intellectual disability (ID) - distinctive 
facial gestalt -multiple congenital anomaly syndrome, with features of micro-
cephaly, epilepsy, corpus callosum agenesis, conotruncal heart defects, uro-
genital malformations and Hirschsprung disease (HSRC). MWS is caused by 
de novo heterozygous mutations in the ZEB2 gene. The majority of mutations 
lead to haplo-insufficiency through premature stop codons or large gene de-
letions. Only three missense mutations have been reported so far, none of 
which resides in a known functional domain of ZEB2 protein.
In this study, we report and analyze the functional consequences of the first 
missense mutations, p.Tyr1055Cys, p.Ser1071Pro, and p.His1045Arg, iden-
tified in the highly conserved C-zinc finger (C-ZF) domain of ZEB2, in three 
unrelated patients. Their phenotypes included a facial gestalt reminiscent of 
MWS and moderate ID, but no microcephaly, heart defects, or HSRC. In-vitro 
studies showed that all three mutations prevented binding and repression 
of the E-cadherin promoter, the best-characterized ZEB2 target gene. Taking 
advantage of zebrafish morphant technology, we performed rescue experi-
ments using wild-type and mutant human ZEB2 mRNAs. Variable, mutation-
dependent, embryo rescue, correlating with the severity of patients’ pheno-
type, was observed.
Our data provide evidence that these missense mutations cause a partial loss 
of function, suggesting that ZEB2 role is not restricted to repression of E-
cadherin. Functional domains other than C-ZF may play a role in early em-
bryonic development. Finally, these findings broaden the clinical spectrum 
of ZEB2-mutations, indicating that MWS ought to be considered in patients 
with moderate ID, suggestive facial gestalt, and no congenital malformation.

 J. Ghoumid: None. L. Drévillon: None. M. Alavi-Naini: None. N. Bondurand: 
None. M. Rio: None. A. Briand-Suleau: None. M. Nasser: None. L. Goodwin-
Swahs: None. P. Raymond: None. C. Yanicostas: None. M. Goossens: None. S. 
Lyonnet: None. D. Mowat: None. J. Amiel: None. N. Soussi-Yanicostas: None. I. 
Giurgea: None.

P02.101
New case supporting the evidence that LAPS and Myhre syndromes 
are clinical variants of the same disorder caused by mutations in 
SMAD4
A. Topa1, F. Sewon2, A. Fasth3,4;  
1Department of Clinical Genetics, Sahlgrenska University Hospital, Gothenburg, Sweden, 
2Department of Paediatrics, Gävleborg Regional Hospital, Gävle, Sweden, 3Department 
of Paediatric Immunology, Queen Silvia Children‘s Hospital, Gothenburg, Sweden, 
4University of Gothenburg, Gothenburg, Sweden.

We report the case of a boy of Scandinavian descent diagnosed with Myhre 
syndrome (MS) at the age of ten years. The patient was initially diagnosed 
with CHARGE syndrome based on the association of unilateral choanal atre-
sia, patent ductus arteriosus, soft cleft palate with swallowing difficulties 
necessitating PEG, growth retardation, cryptorchidism, bilateral hearing loss 
and immunoglobulin deficiency explaining his recurrent bacterial respira-
tory tract infections. The absence of iris- and/or retinal coloboma, normal 
semicircular canals and no typical dysmorphic features, however, made 
CHARGE a less likely diagnosis. Furthermore, the patient has progressive 
restrictive pulmonary disease, not explained by his immunodeficiency, as 
well as delayed wound healing and chronic pericarditis requiring permanent 
immune suppression. MS was suspected based on the presence of typical 
dysmorphic features, short stature, hearing impairment and limited joint 
mobility. A heterozygous mutation in SMAD4 affecting the codon for Ile500 
(c.1498A>G, p.Ile500Val) confirmed the diagnosis. He also has signs of preco-
cious puberty with so far no evidence of hormonal imbalance. This is in line 
with a previous report suggesting hypothalamic-hypophyseal malfunction in 
MS [Asakura et al., 2012]. The presence of respiratory problems and chronic 
pericarditis supports a previously reported observation that LAPS syndro-
me (Laryngotracheal stenosis, Arthropathy, Prognathism, and Short stature) 
and MS are in fact phenotypic variants of the same disorder [Lindor et al., 
2012]. This case is particular by the finding of immunoglobulin deficiency, 
chronic immune pericarditis and delayed wound healing indicating a role for 
the SMAD4 and TGF Beta Signaling in immune and inflammatory response.

 A. Topa: None. F. Sewon: None. A. Fasth: None.
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P02.102
A new autosomal recessive disorder with hydrops fetalis, 
arthrogryposis multiplex congenita, neuronal migration disorder, 
adrenal and pulmonary hypoplasia and renal abnormalities
T. Uster1, P. Shannon1, J. Michaud2, D. Chitayat1,3;  
1Mount Sinai Hospital, Toronto, ON, Canada, 2St-Justine Hospital Research Centre, 
Montreal, QC, Canada, 3Hospital for Sick Children, Toronto, ON, Canada.

Objectives: We report male and a female siblings, born to a consanguineous 
Turkish couple, with hydrops fetalis (HF), neuronal migration disorder, joint 
contractures, pulmonary and adrenal hypoplasia and renal abnormalities. 
To our best knowledge this is a hitherto new, autosomal recessive condi-
tion.
The parents were healthy and first cousins of Turkish descent. Patient A, a 
male, was born at 31.8 weeks gestation following a pregnancy complicated 
with HF, mild ventriculomegaly, misalignment of the skull bones and lumbar 
lordosis. He died shortly after delivery and autopsy showed HF, cleft palate, 
ambiguous genitalia, bilateral talipes equinovarus, camptodactyly of the fin-
gers and clenched fists. There was a butterfly T5 vertebra and hypoplastic 
lungs, kidneys and adrenal glands. The brain showed megalencephaly, ab-
normal gyration and an unusual pattern of cytoarchitextural disturbance in 
the cerebral cortex. The karyotype was 46, XY.
Patient B, a female, the product of the couple’s second pregnancy, was found 
to have an increased nuchal translucency and body edema on ultrasound 
at 12 weeks gestation. Ultrasound at 20 weeks gestation showed bilateral 
talipes equinovarus, flexed wrists, echogenic kidneys, pericardial effusion 
and an abnormal cerebral configuration. The pregnancy was terminated 
at 21 weeks gestation and the autopsy showed the same findings as in her 
late brother apart from her female internal and external genitalia. Microar-
ray analysis was normal and female. Extensive investigations done on both 
siblings failed to identify an eatiology. The couple subsequently had three 
unaffected pregnancies. Investigations are currently ongoing to identify the 
causative gene.

 T. Uster: None. P. Shannon: None. J. Michaud: None. D. Chitayat: None.

P02.103
Nicolaides-Baraitser syndrome due to a large intragenic SMARCA2 
deletion
V. Y. Voinova1,2,3, S. G. Vorsanova1,2,3, Y. B. Yurov1,2,3, I. Y. Iourov3,1;  
1Institute of Paediatrics and Children Surgery, Ministry of Health, Moscow, Russian 
Federation, 2Moscow State University of Psychology and Education, Moscow, Russian 
Federation, 3Mental Health Research Center, Russian Academy of Medical Sciences, 
Moscow, Russian Federation.

Nicolaides-Baraitser syndrome (NBS) is usually caused by SMARCA2 mu-
tations and is characterized by short stature, hypotrichosis, mental retar-
dation and typical facial appearance. We report a case of NBS due to an in-
tragenic SMARCA2 deletion detected by oligonucleotide SNP array CGH. A 
24-month-old girl is the only child of healthy parents born from the second 
pregnancy at 37 weeks with low birth weight. She had poor appetite and 
low weight gain. Her parents have noted hair loss, short stature and deve-
lopment delay. Physical examination showed low height (3d percentile) and 
weight (<3rd percentile) and small head circumference (<3rd percentile). 
The child had pectus excavatum, umbilical and bilateral inguinal hernia. 
She presented with sparse and thin (vellus) hair over the scalp with nor-
mal eyebrows/eyelashes, partial alopecia (occipital region), triangular face, 
downslanting palpebral fissures, broad nasal tip with anteverted alae nasi, 
thin upper and thick prominent lower lip, broad and long philtrum, wide 
mouth, large protruding tongue. The patient had diffuse muscle hypotonia. 
She was sociable, good-natured and smiling. Seizures, speech delay, enlar-
ged kidneys with a thickened renal parenchyma and incomplete myelinati-
on were observed. High-resolution (~1kb) oligonucleotide SNP array (CGH) 
analysis has shown the presence of a deletion within 9p24.3. The size of the 
deletion was estimated as 88 kb spanning 21 exons of SMARCA2. To date, 
this is the first NBS case associated with such a large intragenic SMARCA2 
deletion. The index case shows that high-resolution oligonucleotide SNP 
array analysis is able to detect intragenic deletions causing extremely rare 
monogenic conditions.

 V.Y. Voinova: None. S.G. Vorsanova: None. Y.B. Yurov: None. I.Y. Iourov: 
None.

P02.104
Nijmegen Breakage Syndrome: a possibilities of postnatal and 
prenatal diagnostics in Belarus
N. Rumiantsava1, I. Naumchic1, S. Sharapova2, T. Egorova1, K. Mosse1, A. Polityko1, V. 
Kulak1, R. Chmel1, O. Zobikova1, S. Golubeva1;  
1Republican Medical Centre “Mother and Child”, Minsk, Belarus, 2Belarusian Research 
Center for Pediatric Oncology, Hematology and Immunology, Minsk, Belarus.

“Nijmegen Breakage Syndrome” (NBS, MIM 251260) is autosomal recessive 
disorder with distinct phenotype. Patients selected for moleqular testing 
based for well-known criteria: microcephaly, mental, growth delay, typical 
facial features, immunodeficiency, chromosome instability (CIN). We pre-
sent the scheme of NBS diagnostics used in Belarus. Results. Patients (4 
sporadic cases, 2 sibs) were born at term. Variations of birth weight were 
2300-3330g; length 48-52cm; OFC 28-31cm. Age of diagnosis detection 
was: at infancy (1), first year (3), during 3-6 years (2). All showed severe 
microcephaly, characteristic facial appearance, growth, mental retardati-
on, anemia, sinopulmonary infections, humoral/cellular immunodefici-
ency, normal karyotype. One had polydactyly. Frequency of chromosomal 
rearrangements was 13-23%; typical aberrations presented were inv(7); 
t(7;14); t(14;14); del(14); dic(7;7). DNA testing revealed mutations in exon 
6 NBS gene: c.657_661del5 (2 sporadic cases); c.764-768delAAAАС (familial 
case). All patients were homozygous. Prenatal DNA study was performed in 
one family: fetus was heterozygous for mutant allele c.657_661del5. Fami-
lial case. Proband - fetus (G2) with ventricular erlangement, microcephaly 
detected by sonography during 1-2st trimesters (karyotype 46,XX). Parents 
refused from pregnancy termination. Newborn presented low weight, mi-
crocephaly. Elder child (6 years old), firstly counseled at same time, sho-
wed microcephaly, dysmorphisms, growth and mental delay, recurrent in-
fections, CIN. We have established NBS based on characteristic pattern of 
clinical, cytogenetical, immunological data, confirmed by mutation analysis. 
Patients care: follow-up to monitor mentality, growth, immunological sta-
tus, malignancy. Diagnostics. Genetic counseling of affected children with 
normal karyotype>NBS suspected>CIN investigation>Test positive>DNA 
investigation>NBS confirmation>Genetic prognoses>Prenatal NBS diagno-
stics in families with known mutations.

 N. Rumiantsava: None. I. Naumchic: None. S. Sharapova: None. T. Egorova: 
None. K. Mosse: None. A. Polityko: None. V. Kulak: None. R. Chmel: None. O. 
Zobikova: None. S. Golubeva: None.

P02.105
Identification of two novel mutations in the NOG gene in patients with 
Symphalangism syndrome
A. Ganaha1, T. KANAME2;  
1Department of Otorhinolaryngology-Head and Neck Surgery, Nishihara Okinawa, 
Japan, 2Department of Medical Genetics, University of the Ryukyus, Okinawa, Japan, 
Nishihara Okinawa, Japan.

Background
NOG maps to human chromosome 17q22, which encodes a protein named 
noggin that is essential to bone and joint development. The NOG gene mu-
tations, which lead to aberrant functions of the noggin protein, give rise to 
different digit anomaly syndromes. One of these syndromes is a syndrome 
with autosomal dominant proximal symphalangism and congenital conduc-
tive hearing impairment. We investigated the NOG gene in 3 patients from 3 
unrelated families, who were clinically diagnosed with proximal symphalan-
gism and conductive hearing loss.
Result
All patients had bilateral conductive hearing loss and symphalangism. Ex-
ploratory tympanotomy was done in two patients. Stapes ankylosis was 
identified in both patients. Hyperopia was identified in two out of three pa-
tients. Syndactyly was identified in one patient.
Mutation analysis of the NOG gene was performed in all patients. Missense 
mutations of the NOG gene were identified in two out of three patients. The 
mutations were causing p.P187A and p.C228S, respectively. We could not 
find any pathological mutations of NOG gene in one patient.
Conclusion
We identified two novel mutations causing p.P187A and p.C228S in patients 
with symphalangism spectrum disorder. The NOG gene mutations give rise 
to a various spectrum of clinical findings. These two novel mutations and cli-
nical manifestations in patients will contribute to understanding genotype/
phenotype correlation of the NOG mutations.

 A. Ganaha: None. T. Kaname: None.
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P02.106
Multiple hemangiomatosis in a child with Noonan syndrome due to a 
SHOC2 mutation
C. Colson1, M. Decamp1, A. Molin1, C. Mignot2, H. Cavé3, M. Kottler1, G. Plessis1, A. 
Dompmartin4, M. Gérard1;  
1Service de Génétique, Caen, France, 2Service de Neuropédiatrie, Hôpital Trousseau, 
Paris, France, 3Biologie Moléculaire, Hôpital Robert Debré, Paris, France, 4Service de 
Dermatologie, Caen, France.

Noonan syndrome (NS) and RASopathies are recognizable on clinical hi-
story and characteristic dysmorphologic features, with usual skin expres-
sion. Classical skin features are deep plantar and palmar creases, icthyosis, 
eczema, keratosis pilaris, cafe-au-lait spots, and lentigines. Skin vascular 
abnormalities are not commonly described. We report an atypical case of 
NS with multifocal hemangiomatosis and a SHOC2 mutation. The girl is the 
first born of non-consanguineous parents without family history of vascular 
anomalies. The pregnancy was marked by enlarged nuchal translucency. At 
birth, macrosomia and disseminated small infantile hemangiomas was no-
ted, with more than 50 millimetric angiomas. No hepatic or brain angiomas 
were found by US and MRI. Clinical examination of the girl showed widely 
spaced nipples, short neck and posteriorly rotated ears. Sequential gene 
exploration of RASopathies found a mutation in SHOC2 gene. SHOC2 is as-
sociated with the phenotype of Noonan syndrome with loose anlagen hair. 
Multifocal hemangiomatosis is not associated at our knowledge in Noonan 
syndrome or other rasopathies, but PTPN11 (SHP-2) has been shown to 
regulate vascular signalling and angiogenic events in MAP Kinase pathway 
(Mannell and Krötz, 2012). Vascular malformations have already been de-
scribed in Noonan’s syndrome : multiple pulmonary arteriovenous fistulas, 
moya-moya, aneurysms and aortic dilatation, additionally to the known car-
diac malformations. Vascular tumors, such as hemangiomatosis, especially 
diffuse, may be another part of RASopathies spectrum.

 C. Colson: None. M. Decamp: None. A. Molin: None. C. Mignot: None. H. 
Cavé: None. M. Kottler: None. G. Plessis: None. A. Dompmartin: None. M. 
Gérard: None.

P02.107
Prevalence and frequency monogenetic syndromes of multiple 
congenital malformations in population of Rostov region (Russia)
T. Ponomareva1, S. Amelina2, R. Zinchenko3;  
1Scientific Research Institute of Biology, Rostov-on-Don, Russian Federation, 2Scientific 
Research Institute of Biology „Southern Federal University“, Rostov-on-Don, Russian 
Federation, 3Research Centre for Medical Genetics, Russian Academy of Medical Sciences, 
Moscow, Russian Federation.

A medical genetically study of the population of the Rostov region was 
carried out (12 districts - 497,460 total surveyed persons, 97,345 survey-
ed children (aged 0 to 18 years)). Information on births in the studied 12 
districts of the Rostov region allocated for the period 2000-2011, of the 
accounting monitoring of congenital malformations (CМ) (born alive and 
stillborn 64,215 people). Monogenic syndromes of multiple congenital mal-
formations (MSMCM) was examined. The overall prevalence of MSMCM was 
1:2211 persons. The proportion of children was 58%, the share of adult age 
was 42%. As the severity of the CМ is variable, children with this condition 
may not survive to adulthood. Therefore, a more reliable assessment of the 
prevalence of MSМСМ for the child population. The overall prevalence of 
MSMCM was 1:716 children. Among the syndromes MSMCM with autosomal 
dominant (AD) inheritance type was identified 29 diseases in 85 children, 
with autosomal recessive (AR) inheritance type - 17 diseases in 44 child-
ren, with X-linked type of inheritance - 4 of diseases in 7 children. Among 
patients with MSMCM with AR inheritance type children are predominat 
(72%). Population frequency of MSMCM was 160:100,000. Рopulation fre-
quency were revealed for some MSMCM: Noonan syndrome (frequency of 
9:100,000), hemifacial microsomia (8:100,000), constricting bands, conge-
nital (8:100,000), DiGeorge syndrome (8:100,000), Tel Hashomer campt-
odactyly syndrome (6:100,000), Coffin-Siris syndrome (6:100,000), Waar-
denburg syndrome, type I (5:100,000), Holt-Oram syndrome (5:100,000), 
Dubowitz syndrome (5:100,000), Cousin syndrome (5:100,000), Seckel 
syndrome (5:100,000), CHARGE syndrome (5:100,000), VATER-association 
(5:100,000). These results agree with data previously surveyed populations 
of Russia.

 T. Ponomareva: None. S. Amelina: None. R. Zinchenko: None.

P02.108
Further expanding both the genotype and phenotype associated with 
germline NRAS mutation
J. Gillis, S. MacKay, A. Crowley;  
IWK Health Centre/Dalhousie University, Halifax, NS, Canada.

We present a case of a female infant who presented small for gestational 
age with multiple abnormalities including; polyhydramnios, intracerebral 
arachnoid cyst, bilateral cystic hygroma and hydronephrosis on prenatal 
ultrasound. She had a normal karyotype on amniocentesis. Mother declined 
prenatal genetic testing for Noonan syndrome. On follow up after birth she 
was notably dysmorphic with wide sutures, reddish blonde and sparse hair 
which was abnormal in texture. She struggled with hypoglycemia and de-
veloped apneic spells and episodes of seizure. She was hypotonic, did not 
feed well and required NG tube placement. Further investigations revealed 
duplication of the collecting system with moderate hydronephrosis, ure-
teroceles and small cortical cysts bilaterally. Brain imaging was abnormal 
and echocardiogram identified an ASD and bicommissural aortic valve. She 
failed her newborn hearing screen and suffers from numerous urinary tract 
and skin infections. Her milestones are delayed and she has ongoing GI is-
sues. Molecular genetic testing for Noonan syndrome identified a previously 
uncharacterized germline mutation in the neuroblastoma RAS viral (v-ras) 
oncogene (NRAS). Previously thought to be restricted to somatic mutations, 
three novel germline NRAS mutations have recently been reported in nine 
patients presenting with features suggestive of the Noonan syndrome spec-
trum. Although our patient shares many of the previously reported charac-
teristic features, our patient is the tenth world wide to be reported, harbors 
yet another novel de novo NRAS mutation and demonstrates a more severe 
phenotype which was evident prenatally.

 J. Gillis: None. S. MacKay: None. A. Crowley: None.

P02.109
Molecular spectrum in a group of Spanish and German patients with 
RASopathies
V. López-González1, M. J. Ballesta-Martínez1, G. Glover-López2, R. Moya-Quiles2, B. 
Ezquieta-Zubicaray3, F. Lepri4, J. C. Czeschik5, A. Küchler5, B. Albrecht5, D. Wieczorek5, M. 
Zenker6, E. Guillén-Navarro1;  
1Unidad de Genética Médica. Servicio de Pediatría. Hospital Clínico Universitario 
Virgen de la Arrixaca, Murcia, Spain, 2Centro de Bioquímica y Genética Clínica. 
Hospital Clínico Universitario Virgen de la Arrixaca, Murcia, Spain, 3Laboratorio de 
Diagnóstico Molecular. Hospital General Universitario Gregorio Marañón, Madrid, 
Spain, 4Bambino Gesù Pediatric Hospital, IRCCS, Rome, Italy, 5Institut für Humagenetik, 
Universtitätsklinikum Essen, Essen, Germany, 6Institute of Human Genetics, University 
Hospital of Magdeburg, Magdeburg, Germany.

INTRODUCTION: RASopathies, including Noonan (NS), Cardiofaciocuta-
neous (CFCS), Costello (CS), LEOPARD (LS), Legius syndromes and Neuro-
fibromatosis type I (NF1), are due to mutations in twelve different genes of 
the RAS/MAPK pathway. Our aim is to know the genotype in a RASopathy 
group of patients.
MATERIAL AND METHODS: We reviewed the charts of 67 patients with 
RASopathy (36 from Spain and 21 from Germany) and analyzed its mole-
cular basis.
RESULTS: 35 males and 32 females. Median age at referral: 1.5 years. Posi-
tive family history: 13 (19.4%). Phenotype: NS 52 (77.6%), CFCS 9 (13.4%), 
LS 2 (3%), CS 2 (3%), and Legius syndrome 2 (3%). In 57 patients (85 %) 
a pathogenic mutation was identified. In 10 PTPN11 mutation negative pa-
tients (9 NS / 1 CFC) molecular analysis is ongoing (15%). Mutations were 
indentified in 43/52 NS (82.7%): 36 PTPN11 (83.7%), 4 NF1 (9.3%), 2 
SOS1 (4.6%) and 1 SHOC2 (2.3%); 8/9 CFCS (89%): 4 BRAF (50%), 2 KRAS 
(25%), 1 MEK1 (12.5%) and 1 RAF1 (12.5%). Y279C PTPN11 mutation was 
in both LS, HRAS in 2 CS and SPRED1 in 2 Legius syndrome. Higher propor-
tion of PTPN11 mutations was in exon 3, 8 and 13 (34.3%, 28.6% and 22.9% 
respectively).
CONCLUSION: Compare to previous reports, we find higher PTPN11 muta-
tion detection rate (83.7% vs 50%), maybe due to stringent criteria, and 
similar molecular CFCS data and PTPN11 hotspots. The lower rate of SOS1 
mutations might be associated to the previous lack of access to the study of 
other RAS/MAPK genes.
This work has been supported in part by a grant from the DAAD (Deutscher 
Akademischer Austausch Dienst - German Academic Exchange Service) and 
„Fondo de Investigaciones Sanitarias (PI 06/1179)“.

 V. López-González: None. M.J. Ballesta-Martínez: None. G. Glover-López: 
None. R. Moya-Quiles: None. B. Ezquieta-Zubicaray: None. F. Lepri: None. J.C. 
Czeschik: None. A. Küchler: None. B. Albrecht: None. D. Wieczorek: None. M. 
Zenker: None. E. Guillén-Navarro: None.
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P02.110
Novel substitutions in patients with a RASopathy phenotype: 
pathogenic mutations or benign polymorphisms?
M. Pelc1, E. Ciara1, S. Łuczak1, M. Kugaudo1,2, M. Jędrzejowska1,3, A. Cieślikowska1, 
A. Jakubiuk-Tomaszuk4, J. Trubicka1, D. Piekutowska-Abramczuk1, D. Jurkiewicz1, P. 
Kowalski1, M. Borucka-Mankiewicz1, K. Chrzanowska1, M. Krajewska-Walasek1;  
1Department of Medical Genetics, The Children’s Memorial Health Institute, Warsaw, 
Poland, 2Department of Child and Adolescent Psychiatry, The Medical University of 
Warsaw, Warsaw, Poland, 3Neuromuscular Unit, Mossakowski Medical Research Centre, 
Polish Academy of Sciences, Warsaw, Poland, 4Department of Pediatric Laboratory 
Diagnostics, Medical University of Bialystok, Bialystok, Poland.

The RASopathies are a group of congenital syndromes with multiple anoma-
lies, including dysmorphic craniofacial features, cardiac, skin and musculos-
keletal defects and developmental delay. The RASopathy disorders involve 
such syndromes as: Noonan (NS), Cardiofaciocutaneous (CFCS), LEOPARD 
(LS) and other. They result from germline mutations in genes encoding com-
ponents of the Ras/MAPK signaling cascade. We present a group of eight un-
related patients with novel substitutions in different Ras/MAPK genes, cau-
sative of NS, LS or CFCS phenotype. The identified variants were heterozy-
gous missense substitutions: c.166A>G in PTPN11, c.784A>T, c.1913C>T in 
RAF1, c.2165G>A, c.2371C>A in SOS1 and c.785A>C, c.1502A>C, c.1783T>C 
in BRAF. All were absent in the control alleles. To predict whether the no-
vel variant is tolerated or deleterious, we used the combined results of four 
computer algorithms: SIFT, PMut, PolyPhen-2 and Mutation Taster, which 
confirmed pathogenicity of all BRAF mutations and one RAF1 substitution 
(c.784A>T), in accordance to observed CFCS and LS symptoms, respectively. 
The two SOS1 substitutions, found in two patients and their parents, were 
recognized recently as SNPs of unknown clinical consequence. The results 
for the remaining two variants (c.166A>G and c.1913C>T) were ambiguous, 
mostly suggesting them as possibly benign. Nonetheless, the detailed clini-
cal manifestations of all patients suggest a Ras/MAPK pathway defect. We 
presume that introduction of novel mutations in the Ras/MAPK genes might 
contribute to defining possible differences in the features presented by the 
patients and enable more precise phenotype-genotype correlations in the 
RASopathies. The research was supported by NCN Project UMO-2011/03/N/
NZ2/00516 and EU Structural Funds Project POIG.02.01.00-14-059/09.

 M. Pelc: None. E. Ciara: None. S. Łuczak: None. M. Kugaudo: None. M. 
Jędrzejowska: None. A. Cieślikowska: None. A. Jakubiuk-Tomaszuk: None. J. 
Trubicka: None. D. Piekutowska-Abramczuk: None. D. Jurkiewicz: None. P. 
Kowalski: None. M. Borucka-Mankiewicz: None. K. Chrzanowska: None. M. 
Krajewska-Walasek: None.

P02.111
Refinement of diagnostic criteria and molecular study of the FLNA 
gene in fetal OPD spectrum disorders
P. Fergelot1,2, S. Naudion1, S. Moutton1, I. Coupry2, J. Deforges1, M. Delrue1, B. Bessieres3, 
M. Cordier4, A. Delezoide5, A. Goldenberg6, P. Loget7, J. Melki8, S. Odent9, A. Verloes10, G. 
VIOT11, B. Arveiler1,2, D. Lacombe1,2, C. Goizet1,2;  
1Service de Génétique Médicale CHU de Bordeaux, Bordeaux, France, 2MRGM, Université 
Bordeaux Segalen, Bordeaux, France, 3Institut de Puériculture et de Périnatalité, Paris, 
France, 4Génétique Clinique Hôpitaux de Lyon, Bron, France, 5Biologie du Développement 
Hôpital Robert debré APHP, Paris, France, 6Génétique Clinique CHU de Rouen, Rouen, 
France, 7Cabinet d’anatomie et cytologie pathologiques Richier, Rennes, France, 
8Réanimation pédiatrique Hôpital de Bicêtre, APHP, Kremlin-Bicêtre, France, 9Service de 
Génétique CHU de Rennes, Rennes, France, 10Génétique Clinique Hôpital Robert Debré 
APHP, Paris, France, 11Maternité Port-Royal , Hôpital Cochin, APHP, Paris, France.

Otopalatodigital syndrome type 1 (OPD1), and 2 (OPD2), Melnick-Needles 
syndrome (MNS), and frontometaphyseal dysplasia (FMD), belong to OPD 
syndrome spectrum disorders, caused by mutations in the FLNA gene. Over-
lapping phenotypes are described. Males are more severely affected than fe-
males, up to perinatal death of affected males with MNS. We report the first 
series of 9 fetuses (1 female and 8 males) sent to our laboratory for FLNA 
analysis with a phenotype belonging to the OPD spectrum.
We studied the whole coding sequence of FLNA by using either dHPLC or 
HRM and PCR-sequencing on both strands. A missense mutation was iden-
tified in 3 male fetuses: the MNS recurrent mutation p.Ser1199Leu and 2 
novel variants in exons 4 and 34. A synonymous variant was identified in 2 
brothers but RNA studies did not show any splicing effect.
In our series, the mutation rate is lower than that of postnatal series. The 
diagnosis is probably more difficult to refine clinically given the absence of 
certain diagnostic criteria. Hypertelorism, cleft palate, abnormal hands and 
feet, heart defects and brain anomalies are relevant criteria for fetal OPD2 
diagnosis. Radiological signs are more difficult to identify. For the MNS, ab-
normality of the anterior segment of the eye seems to be a good criterion for 
the diagnostic orientation. Cleft palate may also be seen, although not origi-
nally described in this syndrome. The diagnosis of OPD spectrum disorders 
is important in fœtopathology because it will provide affected families to 

appropriate genetic counseling for future pregnancies.

 P. Fergelot: None. S. Naudion: None. S. Moutton: None. I. Coupry: None. J. 
Deforges: None. M. Delrue: None. B. Bessieres: None. M. Cordier: None. A. 
Delezoide: None. A. Goldenberg: None. P. Loget: None. J. Melki: None. S. 
Odent: None. A. Verloes: None. G. Viot: None. B. Arveiler: None. D. Lacombe: 
None. C. Goizet: None.

P02.112
Further Delineation of the Johnston-Biesecker Multiple congenital 
anomalies-hypotonia-seizures syndrome caused by a single PIGA 
mutation
K. Steindl1, P. Joset1, D. Bartholdi1, S. Pajarola1, S. Böhm2, J. Micallef2, A. Rauch1;  
1Institute of Medical Genetics, University of Zurich, Schwerzenbach-Zurich, Switzerland, 
2Eastern Swiss Pediatric Hospital, St. Gallen, Switzerland.

Somatic mutations in the X-linked PIGA gene [MIM 311770] encoding phos-
phatidylinositol glycan class A are known to cause paroxysmal nocturnal 
hemoglobinuria, while germline mutations were assumed embryonic lethal. 
Johnston and colleagues only recently described a PIGA nonsense mutation 
p.Arg412* with residual function in a family segregating with an X-linked le-
thal disorder involving cleft palate, neonatal seizures, contractures, central 
nervous system structural malformations and other anomalies (Johnston et 
al. Am J Hum Genet 2012). While
three boys of this family were affected, two carrier females with 100% ske-
wing of X-inactivation were healthy. We now identified the same p.Arg412* 
mutation in an unrelated boy by whole exome sequencing.
Like the previous cases this boy was born with macrosomia, short neck, fa-
cial dysmorphism and cerebral anomalies such as hypoplastic cerebellum 
and immature white-matter. The neonatal course was complicated by ab-
sence of spontaneous movements, respiratory insufficiency and intractable 
myoclonic-tonic seizures. The boy developed sepsis from necrotizing ente-
rocolitis and deceased at the age of 15 days.
In addition to the reported features this boy showed hepatosplenomegaly 
and remarkable short tubular bones verified by X-ray measurements to ap-
proximately correspond to the 3rd centile. The healthy carrier mother showed 
only mild skewing of X-inactivation in blood (83:17). The family history was 
remarkable for one male stillbirth of the sister of the maternal grandmother.
We therefore confirm that boys with the PIGA p.Arg412* mutation show a 
distinct pattern of morphological anomalies and are prenatally viable, but 
die soon after birth due to respiratory failure and intractable seizures.

 K. Steindl: None. P. Joset: None. D. Bartholdi: None. S. Pajarola: None. S. 
Böhm: None. J. Micallef: None. A. Rauch: None.

P02.113
A clinical and molecular study of Pitt-Hopkins syndrome in Japan
N. Okamoto, Y. Yamamoto, K. Ohmachi;  
Department of Medical Genetics, Osaka Medical Center for Maternal and Child Health, 
Osaka, Japan.

Pitt-Hopkins syndrome (PTHS) is characterized by severe motor and men-
tal retardation, a characteristic facial features and episodic hyperventilati-
on. Language development is almost absent. Characteristic facial features 
include a coarse face, a broad nasal bridge and a wide mouth with promi-
nent Cupid’s bow. Researchers revealed that microdeletion of chromosome 
18q21.1 including TCF4 in patients with PTHS. De novo missense mutations 
in TCF4 gene were identified. TCF4 is a class I basic helix-loop-helix tran-
scription-factor and involved in neuronal development. Pitt-Hopkins-like 
syndrome-1 is caused by mutation in the CNTNAP2 gene on chromosome 
7q35, and Pitt-Hopkins-like syndrome-2 is caused by mutation in the NR-
XN1 gene on chromosome 2p16.3.
The number of the patients with PTHS increased. So far, reports of Japanese 
patients with PTHS were few. We studied Japanese patients with PTHS and 
found 10 novel mutations. Most of them have been diagnosed as atypical Rett 
syndrome or Angelman syndrome. We studied patients by direct sequencing 
of coding regions and MLPA analysis for deletions. Most of the mutations 
generated premature stop codons. Some missense mutations were localized 
in the highly conserved amino acid in the bHLH domain. All patients showed 
typical features of PTHS and had severe intellectual disability. Incidence of 
breathing abnormality and epileptic seizures were low among our patients. 
However, some typical patients did not have TCF4 mutations. Further gene-
tic analysis including next generation sequencing is proceeding.

 N. Okamoto: None. Y. Yamamoto: None. K. Ohmachi: None.
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P02.114
Towards the identification of genetic mechanisms underlying Poland 
Anomaly
C. Vaccari1,2, I. Musante1,2, G. Gimelli1, E. Tassano1, M. Lerone1, M. T. Divizia1, M. Torre3, 
M. V. Romanini4, M. F. Bedeschi5, N. Catena6, F. M. Senes6, M. G. Calevo7, M. Valle8, M. 
Acquaviva1,2, A. Baban1,9, A. Barla10, M. Squillario10, R. Ravazzolo1,2, A. Puliti1,2;  
1Medical Genetics Unit, Gaslini Institute, Genoa, Italy, 2DiNOGMI Dept. of Neurosciences, 
Rehabilitation, Ophthalmology, Genetics, Maternal and Child Health, University of 
Genoa, Genoa, Italy, 3Pediatric Surgery Unit, Gaslini Institute, Genoa, Italy, 4Division 
of Plastic and Reconstructive Surgery, Oncological Institute-San Martino Hospital, 
Genoa, Italy, 5U.O.D. Genetica Medica, Dip. Salute della donna, del bambino, del 
neonato, Fondazione IRCCS Policlinico, Mangiagalli e Regina Elena, Milan, Italy, 6Dept. 
of Orthopedics and Traumatology, Gaslini Institute, Genoa, Italy, 7Epidemiology and 
Biostatistics Service, Scientific Direction, Gaslini Institute, Genoa, Italy, 8Radiology 
Department, Gaslini Institute, Genoa, Italy, 9present address: Medical Genetics, 
Cytogenetics and Pediatric Cardiology, Bambino Gesù Pediatric Hospital, Rome, Italy, 
10DIBRIS Dept. of Informatics, Bioengineering, Robotics and Systems Engineering, 
University of Genoa, Genoa, Italy.

Poland Anomaly (PA) is a congenital disorder presenting with agenesis/hy-
poplasia of the pectoralis major muscle variably associated with thoracic 
and/or upper limb anomalies, incidence 1/30000 births, higher prevalence 
in males. Most cases are sporadic, but familial recurrence, with different 
inheritance patterns, has been observed. The PA genetic etiology remains 
unknown. Since PA involved structures may originate from the same em-
bryonic tissues, genes controlling cell proliferation, migration, and diffe-
rentiation of these tissues might be involved. Alternatively, one common as-
sumption is that PA may origin from an embryonic vascular insult indicating 
genes controlling vessels development as indirectly involved.
We recruited a large cohort of PA patients (more than 200, about 10% fa-
milial) classified into homogeneous subgroups based on their phenotype 
features. Karyotype analysis performed in 128 patients has not shown any 
relevant alterations. The arrayCGH revealed the presence of chromosome 
anomalies in 19 out of 119 analyzed patients: 10 genomic duplications, 
some of which overlap common copy number variant (CNV) regions, and 9 
heterozygous deletions in different regions outside evident CNVs.
Bioinformatic analysis of arrayCGH data indicates gene enrichment in dif-
ferent pathways including those involved in cell-cell adhesion and muscle 
structure development.
The screening of these genes in our cohort of patients will contribute to con-
firm their roles in PA. Although clinical and genetic heterogeneity make the 
task difficult, the use of next generation sequencing (NGS), the availability of 
a large cohort of patients and familial cases with dominant inheritance and 
full penetrance, will be helpful to identify PA causative genes.

 C. Vaccari: None. I. Musante: None. G. Gimelli: None. E. Tassano: None. M. 
Lerone: None. M.T. Divizia: None. M. Torre: None. M.V. Romanini: None. M.F. 
Bedeschi: None. N. Catena: None. F.M. Senes: None. M.G. Calevo: None. M. 
Valle: None. M. Acquaviva: None. A. Baban: None. A. Barla: None. M. 
Squillario: None. R. Ravazzolo: None. A. Puliti: None.

P02.115
Ciliopathies polydactyly variability illustrated by LZTFL1 related 
phenotype
E. Schaefer1, J. Lauer1, M. Durand1, V. Pelletier2, C. Obringer1, A. Claussmann1, J. Braun3, 
C. Redin4, C. Mathis5, J. Muller4,6, C. Schmidt-Mutter5, E. Flori7, V. Marion1, C. Stoetzel1, H. 
Dollfus1,2;  
1Laboratoire Diagnostic Génétique, U1112. Faculté de Médecine, Strasbourg, France, 
2Centre de Référence pour les Affections Rares en Génétique Ophtalmologique (CARGO), 
Hôpitaux Universitaires de Strasbourg, Strasbourg, France, 3Service Oto-Rhino-
Laryngologie et Chirurgie Cervico-Faciale, Hôpitaux Universitaires de Strasbourg, 
Strasbourg, France, 4Institut de Génétique et de Biologie Moléculaire et Cellulaire, 
Département de Neurobiologie et Génétique, Laboratoire de Bioinformatique et 
Génomique Intégratives, Illkirch-Graffenstaden, France, 5Inserm, Centre d’Investigation 
Clinique de Strasbourg, CIC-P 1002, Hôpitaux Universitaires de Strasbourg, Strasbourg, 
France, 6Laboratoire de Diagnostic Génétique, Hôpitaux Universitaires de Strasbourg, 
Strasbourg, France, 7Laboratoire de Cytogénétique, Hôpitaux Universitaires de 
Strasbourg, Strasbourg, France.

Polydactyly is a common skeletal feature in ciliopathies and recognized as a 
hallmark diagnostic feature such as for example in Bardet-Bield syndrome 
(BBS). Polydactyly is mainly postaxial in ciliopathies, except in syndromes 
related to the GLI3 pathway (such as Greig, acrocallosal and hydrolethalus 
syndromes) for which lower limb polydactyly is preaxial whereas postaxial 
for the upper limb. This presentation has also been reported for Oro-Facial-
Digital (OFD) syndromes in particular type IV, with TCTN3 mutations known 
to impact the transduction of SHH signaling. Moreover, mesoaxial polydac-
tyly has been reported mainly in other ciliopathies: Pallister-Hall syndrome 
with mutations in GLI3 and several types of OFD syndromes in particular 
type VI (unknown genetic basis to date).
In our cohort of patients presenting with BBS and carrying mutations in 

BBS1 to BBS16 genes, 89% had at least one extra digit that was always po-
staxial.
Recently, we reported on a BBS family mutated in LZTFL1 (BBS17) presen-
ting with mesoaxial polydactyly as an outstanding manifestation (Marion et 
al., 2012). Herein, we report on twin sisters presenting with classical BBS 
and mesoaxial polydactyly. They are compound heterozygotes for novel 
LZTFL1 mutations confirming this clinical finding as highly suggestive for 
BBS17.
LZTFL1 was identified as an important negative regulator of the BBSome 
ciliary trafficking and SHH pathway signaling. The association of mesoaxial 
polydactyly and mutations in LZTFL1 confirms the impact of SHH pathway 
in the development of the limbs and patterning of the digits.

 E. Schaefer: None. J. Lauer: None. M. Durand: None. V. Pelletier: None. C. 
Obringer: None. A. Claussmann: None. J. Braun: None. C. Redin: None. C. 
Mathis: None. J. Muller: None. C. Schmidt-Mutter: None. E. Flori: None. V. 
Marion: None. C. Stoetzel: None. H. Dollfus: None.

P02.116
Clinical features in patients with PTEN germline mutation diagnosed 
in childhood, except familial Cowden syndrome and Autism Spectrum 
Disorder.
T. BUSA1, B. CHABROL1, M. MILH1, N. DEGARDIN1, M. LONGY2, S. SIGAUDY1, N. PHILIP1;  
1Hopital de la Timone Enfants, Marseille, France, 2Institut Bergonié, Bordeaux, France.

PTEN gene (MIM 601628) is implicated in PTEN hamartoma tumor syndro-
mes (PHTS) including Cowden syndrome (CS) and Bannayan-Riley-Ruval-
caba syndrome (BBRS). BBRS, considered as the childhood form, is charac-
terized by macrocephaly, intestinal hamartomatous polyposis, lipomas and 
pigmentation macules of the penis. Half of the patients have also mild to 
severe mental retardation. Recently, children with macrocephaly and autism 
spectrum disorders (ASD) without other symptoms of PHTS have been re-
ported.
We report 6 children carrying a PTEN mutation, in the absence of ASD or 
family history of CS, who were diagnosed from 1 January 2009 to 31 De-
cember 2012. The raison of referral was lipoma (1/6), isolated macroce-
phaly (1/6), developmental delay (3/6) and severe facial arteriovenous 
malformation (1/6). Only three patients partially met the clinical diagnosis 
of BBRS. All patients had macrocephaly at the time of diagnosis (average at 
+6.5DS). Three patients had also overgrowth without advanced bone age. 
Four patients had cerebral MRI that showed enlarged cerebral ventricles or 
prominent subarachnoid spaces (4/4), abnormal periventricular white mat-
ter (2/4), abnormal cortical pattern (2/4) and thick corpus callosum (1/4). 
Concerning the mutations, 2 patients carried a nonsens mutation, 4 patients 
a missense mutation. The mutation occurred de novo in 3 patients. The two 
others related patients had a familial history of macrocephaly and mild de-
velopmental delay without cancer history.
This report emphasizes the variability of phenotype associated with PTEN 
mutation in children. Only half of the patients presented several criteria of 
BBRS. Macrocephaly was the most constant manifestation. Cerebral MRI 
showed nonspecific anomalies.

 T. Busa: None. B. Chabrol: None. M. Milh: None. N. Degardin: None. M. 
Longy: None. S. Sigaudy: None. N. Philip: None.

P02.117
Intra- and inter-familiar variability in Saethre-Chotzen syndrome
A. Beleza1, L. Ramos1, F. Ramos1,2, J. Sá1,3, S. B. Sousa1,4, M. Venâncio1,2, J. Saraiva1,2;  
1Clinical Genetics Department - Centro Hospitalar e Universitário de Coimbra, Coimbra, 
Portugal, 2Faculty of Medicine, University of Coimbra, Portugal, Coimbra, Portugal, 
3CGC Genetics- Centro de Genética Clínica, Porto, Portugal, 4Institute of Child Health, 
University College London, London, United Kingdom.

Background: Saethre-Chotzen syndrome (SCS) is a rare syndromic cranio-
synostosis, commonly involving the coronal suture and usually associated 
with facial craniofacial dysmorphism and digit abnormalities. Hearing loss, 
ophthalmologic complications and increased intracranial pressure may oc-
cur. SCS is caused by loss-of-function mutations in TWIST1 and is inherited 
in an autosomal dominant manner. Many individuals diagnosed with SCS 
have an affected parent.
Methods: A retrospective analysis was performed on all patients with a con-
firmed TWIST1 gene abnormality who attended our department over a 15-
year period. Each patient‘s mutation and clinical features, as well as surgical 
interventions and sequelae, were recorded.
Results: Eleven patients were identified. Eight cases were familiar (corre-
sponding to two families) and three cases were sporadic. TWIST1 point mu-
tations were found in ten cases and one had a 7p21.2-p15.3 deletion. The 
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clinical phenotype was highly variable. Craniosynostosis was confirmed in 
most cases (mostly bi- or uni-coronal; but complex craniosynostoses were 
reported in 3 cases). Half presented the classic craniofacial dysmorphism. 
In one case, only mild ear abnormalities were detected. One sporadic case 
was detected prenatally and resulted in an early termination of pregnancy. 
Five patients had received surgical intervention. Learning difficulties and/
or developmental delay were found in five patients and hearing loss in three. 
Intracranial hypertension and ophthalmologic complications were not com-
mon.
Conclusion: Our patients displays an extreme intra- and inter-familiar va-
riability. Many cases may be mild and not identified before the birth of a 
more severely affected child. Molecular testing is recommended for genetic 
counseling and detection of at-risk relatives.

 A. Beleza: None. L. Ramos: None. F. Ramos: None. J. Sá: None. S.B. Sousa: 
None. M. Venâncio: None. J. Saraiva: None.

P02.118
LMX1B mutation and focal segmental glomerulosclerosis without 
extra-renal involvement
O. Boyer1,2,3, S. Woerner2, F. Yang4, E. J. Oakeley5, B. Linghu4, O. Gribouval2, M. Tête2, J. 
S. Duca4, L. Klickstein4, A. J. Damask4, J. D. Szustakowski4, F. Heibel6, M. Matignon7, V. 
Beaudoin8, F. Chantrel9, J. Champigneulle10, P. Nitschké11,3, M. Gubler2, K. J. Johnson4, S. 
Chibout5, C. Antignac12,2,3;  
1Néphrologie pédiatrique - Hôpital Necker - Enfants malades - MARHEA, Paris, France, 
2Inserm U983 - Institut Imagine, Paris, France, 3Université Paris Descartes - Sorbonne 
Paris Cité, Paris, France, 4Novartis Institutes for Biomedical Research, Cambridge, MA, 
United States, 5Novartis Institutes for Biomedical Research, Basel, Switzerland, 6AURAL 
et Service de Néphrologie, Hôpitaux Universitaires de Strasbourg, Strasbourg, France, 
7Service de Néphrologie, Hôpital Henri Mondor, Faculté de Médecine Paris XII, APHP, 
Paris, France, 8Néphrologie pédiatrique - Hôpital Robert Debré - Enfants malades - 
MARHEA - Université Denis Diderot, Paris, France, 9Service de Néphrologie et médecine 
interne, Centre Hospitalier de Mulhouse, Mulhouse, France, 10Service de Pathologie, CHU 
Nancy Brabois, Vandoeuvre, France, 11Plateforme de bioinformatique - Hôpital Necker 
- Enfants malades - MARHEA, Paris, France, 12Génétique médicale - Hôpital Necker - 
Enfants malades - MARHEA, Paris, France.

Primary focal segmental glomerulosclerosis (FSGS) is a clinicopathological 
entity characterized by sclerotic glomerular lesions and isolated proteinuria 
or steroid-resistant nephrotic syndrome. The recent identification of cau-
sative podocyte gene mutations in familial forms of FSGS, some of which 
are associated with various extra-renal features, has helped decipher the 
glomerular filtration barrier pathophysiology. LMX1B mutations lead to 
Nail-Patella syndrome (OMIM#161200), characterized by dysplasia of the 
patellae, nails and elbows, and FSGS with specific glomerular basement 
membrane lesions by electron microscopy. Using a combination of linkage 
analysis and exome sequencing, we unexpectedly identified a novel LMX1B 
mutation segregating with the disease in a pedigree of 5 patients with au-
tosomal dominant FSGS but no glomerular basement membrane anomaly 
suggestive of Nail-Patella-like renal disease by electron microscopy, and no 
extra-renal features. Subsequently, we screened 73 additional unrelated fa-
milies with FSGS and found mutations of the same residue that segregate in 
2 families. LMX1B encodes a homeodomain-containing transcription factor 
that is essential during development. To make functional predictions, we 
mapped the mutated residue onto a LMX1B in silico homology model. This 
residue is predicted to belong to a homeodomain. The model suggests this 
residue plays an important role in strengthening the interaction between 
the LMX1B homeobox domain and DNA molecule. Both mutations are ex-
pected to diminish such interactions. This novel finding demonstrates that 
isolated FSGS could be due to mutations in genes also involved in syndromic 
forms and highlights the need to include these genes in all next-generation 
sequencing diagnosis approaches in FSGS.

 O. Boyer: None. S. Woerner: None. F. Yang: None. E.J. Oakeley: None. B. 
Linghu: None. O. Gribouval: None. M. Tête: None. J.S. Duca: None. L. 
Klickstein: None. A.J. Damask: None. J.D. Szustakowski: None. F. Heibel: 
None. M. Matignon: None. V. Beaudoin: None. F. Chantrel: None. J. 
Champigneulle: None. P. Nitschké: None. M. Gubler: None. K.J. Johnson: 
None. S. Chibout: None. C. Antignac: None.

P02.119
Comparison of genetic changes in schistosome-related squamous and 
transitional bladder cancers using FISH
M. S. Aly1,2, H. M. Khaled3, T. D. Hussein4, A. A. Mahmoud1;  
1Biology Department, Faculty of Science, Jazan University, Jazan, Saudi Arabia, 
22Zoology Department, Faculty of Science, Beni-Suef University, Cairo, Egypt, 
3Department of Medical Oncology, National Cancer Institute, Cairo, Egypt, 44Zoology 
Department, Faculty of Science, Cairo University, Cairo, Egypt.

Abstract
The development of bladder tumors has been associated with a number of 
causative agents, including schistosomiasis. Schistosome-related bladder 
tumors show different epidemiological, histopathological, and clinical cha-
racteristics compared with non schistosome-related bladder cancers, occur-
ring in younger patients, and being predominantly of squamous cell type.
The present study was carried out to investigate whether there are signi-
ficant genetic differences between schistosome transitional and squamous 
subgroups of bladder carcinoma. We have used dual color FISH to determine 
the cellular copy number of three recognized tumor-related genes (HER-2/
neu, MYC, and p53) in relation to chromosomes 8 and 17 centromeres in 75 
Egyptian patients with schistosomal associated bladder carcinoma. Forty-
one of these tumors were squamous cell carcinomas; the remaining 34 were 
of transitional cell carcinoma.
Our results demonstrated that, different histological subgroups of bladder 
tumors are characterized by distinct patterns of genetic alterations. Transi-
tional cell carcinoma showed 1.54 and 2.02 times of Her-2/neu and c-myc 
gene amplification respectively as squamous cell tumors. For p53, TCC sho-
wed 0.67 times susceptible to p53 deletion as the SCC group.
The genetic changes found in transitional cell group are similar to those 
reported in the non-schistosome-related transitional cell tumors, but differ 
from tumors exhibiting squamous differentiation.

 M.S. Aly: None. H.M. Khaled: None. T.D. Hussein: None. A.A. Mahmoud: 
None.

P02.120
A Simpson-Golabi-Behmel patient with biliary cirrhosis and 
successful hepatic transplantation
B. Demeer1, A. Mellos2, G. Jedraszak1, S. Irtan3, A. Vanrenterghem4, G. Morin1, V. 
Verkarre5, H. Sevestre6, D. Djeddi7, C. Chardot3, F. Lacaille2;  
1genetics department, amiens, France, 2Pediatric gastroenterology, hepathology and 
nutrition unit, Necker hospital, Paris, France, 3department of pediatric surgery, Necker 
hospital, Paris, France, 4Gastroenterology unit, pediatric department, amiens, France, 
5department of pathology, necker hospital, Paris, France, 6department of Pathology, 
amiens, France, 7Gastroenterology unit, Pediatric department, amiens, France.

Simpson-Golabi-Behmel syndrome (SGBS) -OMIM 312870- is a rare X-linked 
inherited overgrowth syndrome caused by mutation in GPC3 or GPC4 gene. 
Affected patients present a variable phenotype with pre- and post-natal ma-
crosomia, distinctive facial dysmorphism and numerous congenital anoma-
lies such as diaphragmatic hernia, heart defect, renal defect, genito-urinary 
tract malformations, gastrointestinal abnormalities, skeletal and hands ab-
normalities Intelectual disability is not constant. About 10% of patients 
have an increased risk of developing embryonic tumors in early childhood. 
Only one case of biliary disease (choledocal cyst) has been described.
GPC3 is localised on Xq26 and encodes for Glypican-3 protein, a glycosyl-
phosphatidylinositol-linked cell surface heparin sulphate proteoglycan
We report here a SGBS patient, who harbours a GPC3 mutation, with neona-
tal liver disease, and who developed an early biliary cirrhosis. Liver trans-
plantation was discussed, together with the risk of cancer and developmen-
tal delay, and successfully performed when he was 19 months old.

 B. Demeer: None. A. Mellos: None. G. Jedraszak: None. S. Irtan: None. A. 
Vanrenterghem: None. G. Morin: None. V. Verkarre: None. H. Sevestre: 
None. D. Djeddi: None. C. Chardot: None. F. Lacaille: None.

P02.121
Sirenomelia in Cali, Colombia.
W. Saldarriaga, C. Isaza de Lourido, J. Ramirez;  
Universidad del Valle, Cali., Colombia.

Sirenomelia is a very rare limb anomaly in which the normally paired lower 
limbs are replaced by a single midline limb, with a prevalence of 0.98 per 
100,000. One hospital in the city of Cali, Colombia, of the ECLAMC (Latin-
American Collaborative Study of Congenital Malformations) network, re-
ported the unusual occurrence of 4 cases of sirenomelia within a 55-day 
period in 2005. The follow-up to 2013, shows 4 new cases from that state, in 
483,524 births, yielding a prevalence of 0.83 per 100,000 births in the fol-
lowing years. It further describes the characteristics of the cases: according 
to the Foster Classification 4 Were Dipus, 2 unipus and 2 Apus; according to 
Stocker and Heifetz Were Clasification 2 type I, 1 type III, 1 type IV, 1 type V, 
3 type VI; 3 of cases had other anatomical defects; none of the studied cases 
had chromosomal abnormalities. Conclusion. The findings suggest that the 
first 4 cases were a cluster of sirenomelia in Cali, Colombia. We report 8 
cases of sirenomelia, a rare congenital defect.

 W. Saldarriaga: None. C. Isaza de Lourido: None. J. Ramirez: None.
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P02.122
Novel phenotypic features associated with increased dosage of SOX3
T. Y. Tan1,2, B. Shugg3,4, P. G. Farlie2,5, T. Burgess1;  
1Victorian Clinical Genetics Services, Melbourne, Australia, 2Murdoch Children‘s Research 
Institute, Melbourne, Australia, 3Department of Paediatrics North West Area Health 
Service, Burnie, Australia, 4University of Tasmania, Burnie, Australia, 5Department of 
Paediatrics University of Melbourne, Melbourne, Australia.

SOX3 belongs to the Sry-related-HMG-box-containing group of transcription 
factors critical in vertebrate development. SOX3 plays a key role in the deve-
lopment of the hypothalamic-pituitary axis and gonadal differentiation. Dis-
ruption of SOX3, either by direct involvement or copy number variation of 
its regulatory region, has been implicated in several human conditions. Du-
plications of chromosome Xq27.1 involving the SOX3 gene result in X-linked 
panhypopituitarism in males, with some phenotypic variability depending 
on the extent of the copy number change. Additionally, duplications of the 
regulatory region surrounding SOX3 have been observed in patients with 
XX male sex reversal. We present a boy with partial absence of the corpus 
callosum, dyslalia, mild developmental delay, divergent strabismus and bila-
teral retinal colobomas associated with a complex duplication/triplication 
of chromosome Xq27.1 involving only the SOX3 gene. His mother, a carrier of 
the SOX3 change, has normal intellect and development, but also had bilate-
ral retinal colobomas and mild dyslalia. This is the first time a CNV involving 
SOX3 has been reported with an ocular phenotype. This may suggest that 
ocular development is more tolerant of SOX3 dosage changes than the hypo-
thalamus and pituitary gland. Our data are consistent with Sox3 transgenic 
animal models and underscores the importance of Sox3 dosage in the deve-
lopment of the brain, eyes and hypothalamic-pituitary axis.

  T.Y. Tan: B. Research Grant (principal investigator, collaborator or consultant 
and pending grants as well as grants already received); Significant; National 
Health and Medical Research Council Australia. B. Shugg: None. P.G. Farlie: 
B. Research Grant (principal investigator, collaborator or consultant and pending 
grants as well as grants already received); Significant; National Health and 
Medical Research Council Australia. T. Burgess: None.

P02.123
Use of Array-CGH to identify new candidate loci in a cohort of 89 
children presenting with syndromic obesity
S. Naudion1, M. Vuillaume1,2, G. Banneau2, D. Cailley1, J. Bouron1, J. Toutain1, A. 
Vigouroux3, G. Bourrouillou3, L. Bouneau3, B. Arveiler1,2, D. Lacombe1,2, P. Barat4,5, B. 
Jouret6, G. Diene6,7, E. Bieth3, S. Julia8, M. Tauber6,7, M. Delrue1,2, C. Rooryck1,2;  
1CHU Bordeaux, Service de Génétique Médicale, Bordeaux, France, 2Univ. Bordeaux 
Segalen, Laboratoire Maladies Rares : Génétique et Métabolisme (MRGM), EA 4576, 
Bordeaux, France, 3CHU Toulouse, Service de Génétique Médicale, Toulouse, France, 4CHU 
Bordeaux, Service d‘Endocrinologie Pédiatrique, Bordeaux, France, 5Univ. Bordeaux 
Segalen, Laboratoire NutriNeuro, UMR 1286, Bordeaux, France, 6CHU Toulouse, Hôpital 
des enfants, Unité d‘Endocrinologie Pédiatrique, Obésité, Maladies osseuses, Génétique 
et Gynécologie Médicale, Toulouse, France, 7CHU Toulouse, Hôpital des enfants, Centre de 
Référence du Syndrome de Prader Willi, Toulouse, France, 8Univ. Toulouse III, UMR1027 
Epidémiologie et analyses en santé publique, risques, maladies chroniques et handicap. 
Equipe 4 : Génomique, biothérapie et santé publique : approche interdisciplinaire, 
Toulouse, France.

Syndromic obesity is defined by the association of obesity (BMI>30 in adults 
and above IOTF 30 chart in children) with one or more abnormalities inclu-
ding predominantly developmental delay, dysmorphic features and/or con-
genital malformations. Over 25 syndromic forms of obesity have been iden-
tified. However, most of cases remain of unknown etiology. The aim of this 
study was to identify new candidate loci associated with syndromic obesity 
in order to trigger new candidate genes and to better understand molecular 
mechanisms involved in this pathology. To achieve our objectives, we per-
formed high-density oligonucleotide array-CGH in a cohort of 89 children 
presenting with syndromic obesity of unknown etiology, after exhaustive 
clinical, biological and molecular studies. Chromosomal aberrations were 
detected in 36/89 children (40%) occurring throughout the genome. Con-
sidering aberrations greater than 500 kb, this rate was reduced to 19/89 
(21%). Among the entire cohort, only 4/89 (4.5 %) had de novo anomalies. 
However, we could not exclude every inherited anomaly as some of the 
parents carriers presented with obesity and/or intellectual disability. Even 
if no recurrent locus was identified (except for the 16p11.2 locus), our re-
sults further support that chromosomal rearrangements are more frequent-
ly associated with syndromic obesity with a variety of contributory genes 
having relevance to either obesity or developmental delay. Pathogenicity is 
however difficult to assert in these disorders suspected to be multifactori-
al. In conclusion, these findings show the importance of array-CGH in the 
etiological diagnosis of syndromic obesity allowing an appropriate genetic 
counseling in some families.

 S. Naudion: None. M. Vuillaume: None. G. Banneau: None. D. Cailley: 

None. J. Bouron: None. J. Toutain: None. A. Vigouroux: None. G. 
Bourrouillou: None. L. Bouneau: None. B. Arveiler: None. D. Lacombe: 
None. P. Barat: None. B. Jouret: None. G. Diene: None. E. Bieth: None. S. 
Julia: None. M. Tauber: None. M. Delrue: None. C. Rooryck: None.

P02.124
A rare combination of Syntelencephaly, Hemiparesis and Wormian 
bone
A. Koparir1, H. Aydin1, E. Koparir1, H. Ulucan1, E. Yosunkaya1, M. Seven1, A. Yüksel2, M. 
Özen1;  
1Istanbul University Cerrahpasa Medical School Department of Medical Genetics, 
Istanbul, Turkey, 2Bezmialem Vakif University, Istanbul, Turkey.

Syntelencephaly is a rare anomaly characterized by fusion of the hemisphe-
res in the posterior frontal and parietal regions and is considered a new 
variant of holoprosencephaly.
Wormian bones are accessory bones that occur within cranial suture and 
fontanelles, most commonly within the posterior sutures. They occur more 
frequently in disorders that have reduced cranial ossification, hypotonia or 
decreased movement, thereby resulting in deformational brachycephaly.
Here, we report a one-week- old male who presented with abnormal head 
shape and concern for craniosynostosis. He had brachycephaly, alopecia, 
right hemiparesis and closed anterior fontanelle. Three dimentional CT 
scan revealed absence of the anterior fontanelle, sagittal wormian bone and 
split metopic suture. Alopecia was noted in the skin overlying the wormi-
an bone. MRI scanning showed deficient formation of the interhemispheric 
fissure with fusion of parietal lobes and agenesis of corpus callosum. We 
designed an array which includes 44K ISCA probes covering whole geno-
me and 14,217 additional probes for intronic and exonic regions of the all 
known 226 skeletal dysplasias genes. We detected no significant copy num-
ber changes in our patient. To our knowledge, there is no published report 
showing syntelencephaly with wormian bone referring our case as the first 
report in this rare combination.

 A. Koparir: None. H. Aydin: None. E. Koparir: None. H. Ulucan: None. E. 
Yosunkaya: None. M. Seven: None. A. Yüksel: None. M. Özen: None.

P02.125
Ectrodactyly in Townes-Brocks syndrome: expanding the phenotype 
to limb abnormalities
A. Guerrot1, G. Pinto-Cardoso2, T. Hazelzet3, F. Louillet3, Y. Lerosey4, I. Gilles5, S. 
Manouvrier6, F. Escande7, T. Frebourg1,8, S. Abu Amara9, A. Goldenberg1;  
1Department of Genetics, Rouen University Hospital, Rouen, France, 2Department of 
Neonatalogy , Rouen University Hospital, Rouen, France, 3Department of Pediatrics, 
Rouen University Hospital, Rouen, France, 4Department of Otorhinolaryngology, Centre 
Hospitalier Intercommunal Eure-Seine, Evreux, France, 5Department of Pediatrics, 
Centre Hospitalier Intercommunal Eure-Seine, Evreux, France, 6Department of Genetics, 
Lille University Hospital, Lille, France, 7Laboratory of Molecular Genetics, Lille University 
Hospital, Lille, France, 8Inserm U1079, Rouen, France, 9Department of Pediatric Surgery, 
Rouen University Hospital, Rouen, France.

Townes-Brocks syndrome (TBS) is a variable autosomal dominant condition 
characterized by external ear anomalies with hearing loss, hand anomalies, 
and anorectal malformations. Other features are renal and urogenital ano-
malies, cardiac malformations, mild feet anomalies and intellectual disabili-
ty has been reported in some cases. We report a patient with bilateral split 
feet. Other abnormalities included long and thin thumbs, anal imperforati-
on, renal hypoplasia with cysts, and bilateral preauricular tags. A ventricular 
septal defect and a profound bilateral deafness were subsequently identi-
fied. Townes-Brocks syndrome was suspected on the association of renal, 
auricular, anal and hand abnormalities, although ectrodactyly is usually not 
a feature in TBS. A de novo SALL1 mutation, c.826 C>T, leading to a prema-
ture stop codon, was indeed identified, confirming therefore the TBS dia-
gnosis. To our knowledge, ectrodactyly has only been described once in TBS 
(Van Bever et al, 2009). This description of the second case of ectrodactyly 
in a TBS patient confirms that the diagnosis of TBS should be considered 
when such limbs abnormalities are associated with other classical features 
of the syndrome.

 A. Guerrot: None. G. Pinto-Cardoso: None. T. Hazelzet: None. F. Louillet: 
None. Y. Lerosey: None. I. Gilles: None. S. Manouvrier: None. F. Escande: 
None. T. Frebourg: None. S. Abu Amara: None. A. Goldenberg: None.
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P02.126
Townes-Brocks syndrome: Clinical and molecular analyses in a series 
of 12 patients with SALL1 mutations.
A. Brahimi1, F. Escande2, F. Petit1,3, B. LeHeup4, T. Homfray5, A. Goldenberg6, D. Martin-
Coignard7, C. Francannet8, F. Giulano9, C. Coubes10, V. Drouin-Garraud6, G. Morin11, O. 
Boyer12, S. Manouvrier1,3;  
1Clinical Genetic Department. Rare Developmental Diseases Reference Center. University 
hospital, Lille, France, 2Molecular genetic Department. University Hospital, Lille, France, 
3Nord de France University, Lille, France, 4Genetic Department, University Hospital, 
Nancy, France, 5Medical genetic unit St Georges University, London SW17, United 
Kingdom, 6Clinical Genetic Unit. Genetic Department, University Hospital, Rouen, 
France, 7Genetic Department, Le Mans Hospital, Le Mans, France, 8Genetic Department, 
University Hospital, Clermont-Ferrand, France, 9Genetic Department, University 
Hospital, Nice, France, 10Genetic Department, University Hospital, Montpellier, France, 
11Genetic Department, University Hospital, Amiens, France, 12Rare Diseases Reference 
Center for hereditary renal diseases. Necker University hospital, Paris, France.

We report on a series of 12 patients presenting with Townes-Brocks syndrome 
(TBS) and SALL1 mutations.
TBS is an autosomal dominant Multiple Congenital Anomalies (MCA) conditi-
on. It is classically characterized by a triad associating dysplastic ears and/or 
hearing loss (90% of cases); thumb anomalies (81%) and anal defects (68%). 
Other features may include foot anomalies (50%), renal and genitourinary 
malformations (39%) and congenital heart defects (12%).
SALL1 encodes a zinc finger transcriptional repressor implicated in hetero-
chromatin-dependent silencing process.
Here we report on 12 patients (3F/9M from 10 families) with identified SALL1 
mutations and very variable phenotypes. Most mutations (8/10) are novel. 
Two index patients carry the recurrent Arg276X mutation. The typical triad 
was found in only 50% cases (6/12). However 100% had ears anomalies 
(12/12), which were unilateral in 2 patients. Other malformations were thumb 
malformations (7/12 = 58%), anal (6/12 = 50%), renal (6/12 = 50%) and car-
diac (1/12 = 8%) defects. Feet anomalies were observed in 4 cases (33%).
Furthermore one female patient underwent pregnancy termination because of 
renal agenesis/dysplasia with oligohydramnios in her fetus.
We confirm in this series that SALL1 mutations cause a range of very variab-
le phenotypes. However, in our series dysplastic or malformed ears and/or 
hearing loss were constant, even if very mild in some cases. We conclude that 
ears have to be carefully examined in patients with either anal or renal mal-
formations, and that TBS have to be considered event if the classical triad is 
not fully present.

 A. Brahimi: None. F. Escande: None. F. Petit: None. B. LeHeup: None. T. 
Homfray: None. A. Goldenberg: None. D. Martin-Coignard: None. C. Francannet: 
None. F. Giulano: None. C. Coubes: None. V. Drouin-Garraud: None. G. Morin: 
None. O. Boyer: None. S. Manouvrier: None.

P02.127
Large segment pure trisomy 3q resulting from a familial 3;14 
balanced translocation
L. S. Penney1, L. M. Currie2;  
1Department of Pediatrics, Dalhousie University, Halifax, NS, Canada, 2Maritime Medical 
Genetics Service, IWK Health Centre, Halifax, NS, Canada.

Partial trisomy 3q has been reported in the literature on many occasions but 
less frequently without additional chromosomal abnormalities. Cases typi-
cally involve 3q21 to qter with a proposed critical region of 3q26.3 to 3q29 
with the resulting phenotype including facial dysmorphisms, microcephaly, 
heart defects, genitourinary abnormalities, malformations of the extremities, 
intellectual disability and growth failure.
Here, we report on a prenatally detected case of pure, partial trisomy 3q 
involving 3q13.2 to qter [46,XY,der(14)t(3;14(9q13.2;p13) in a pregnancy 
of a woman known to be a balanced translocation carrier [46,XX,t(3;14)
(q13.2;p13)]. A prenatal ultrasound identified numerous abnormalities in-
cluding an increased nuchal translucency, symmetrically small growth, a 
complex heart defect, a bilateral cleft lip and palate, hypospadias, a small sto-
mach bubble and a small cerebellum. The male baby was born at 38.5 weeks 
by a spontaneous vaginal delivery. The prenatal abnormalities were confir-
med postnatally and the heart defect was confirmed to be Tetralogy of Fallot 
with pulmonary stenosis. The genitalia were ambiguous and the testes were 
not identifiable on ultrasound. Additional findings included hip dysplasia, 
unusual hands and feet, dysmorphic facies, anemia and thrombocytopenia. 
The child survived to 2.5 months of age.
To our knowledge, this is one of the few reported cases of partial trisomy 3q 
involving such an extensive segment of 3q and the only case reported in more 
recent literature. Additionally, it is one of the few reported cases of pure tri-
somy 3q. The phenotype reported here is consistent with previous reports, 
providing further evidence for a predictable partial trisomy 3q phenotype.

 L.S. Penney: None. L.M. Currie: None.

P02.128
Unexpected exome sequencing result: De novo trichorhinophalangeal 
syndrome type I (TRPS I) mutation in an infant with congenital 
scoliosis, mild developmental delay, and history of consanguinity. A 
clinical diagnostic problem solved by this new technique
Y. Lacassie1, I. Casci2, W. K. Accousti3;  
1Department of Pediatrics, Louisiana State University Health Sciences Center, New 
Orleans, LA, United States, 2Department of Genetics, Louisiana State University Health 
Sciences Center, New Orleans, LA, United States, 3Department of Orthopaedics, Louisiana 
State University Health Sciences Center, New Orleans, LA, United States.

We report a 7½ mo WF with congenital scoliosis, a family history of con-
sanguinity and physical findings which raised suspicions of an autosomal 
recessive disorder. However the exome sequencing showed an unexpected 
autosomal dominant syndrome. The proband was considered normal until 
age 5m when congenital scoliosis with some developmental delay and GER 
was detected. Good growth, wide face, nevus flammeus in forehead, promi-
nent philtrum, epicanthus and tendency to telecanthus, minor syndactyly 
toes 2-3, and RL in the right 3rd finger were found.
The exome sequencing demonstrated that the proband has a de novo, pre-
viously unreported, single nucleotide missense mutation in exon 5 of the 
TRPS1 gene (c.2627 C>T). The result of this mutation is a phenylalanine re-
placing the normal serine at position 876 (p.S876F) of the TRPS1 protein. 
This transition, from a polar serine to a non-polar, aromatic phenylalanine, 
may affect the function of one of the protein’s two nuclear localization si-
gnals (NLSs). This signal is located ten residues away from the mutation. 
Rossi et al. (2007) reported a missense mutation within the other TRPS1 
NLS of a patient with mild TRPS I. The mutation prevented the TRPS1 prote-
in (a transcription factor) from being transported into the nucleus, reducing 
the amount available for transcription initiation. We hypothesize that our 
patient has a similar situation. However, since the mutation is not within the 
NLS, it is hindering transport into the nucleus to an even lesser extent, pro-
ducing an even milder phenotype without the classical features of TRPS.

 Y. Lacassie: None. I. Casci: None. W.K. Accousti: None.

P02.129
A case of non-penetrance in an 8-year-old with a pathogenic TSC2 
mutation: re-thinking the spectrum of TSC associated disease
L. Badalato, J. E. Allanson, S. M. Nikkel;  
Department of Genetics, Children‘s Hospital of Eastern Ontario, Ottawa, ON, Canada.

Tuberous sclerosis complex (TSC) is an autosomal dominant genetic con-
dition with widely variable expressivity, and is generally considered 100% 
penetrant. Here, we present a three-generation family in whom a novel 2bp 
deletion in TSC-2 was found following the diagnosis of a proband. Six family 
members tested positive for the deletion. Of these, five showed either clini-
cal or radiographic features of TSC, although only one met full diagnostic 
criteria aside from the proband. One family member - an 8-year-old boy - 
showed non-penetrance of TSC features after thorough evaluation, inclu-
ding MRI brain, echocardiogram, abdominal ultrasound, and full dermato-
logic and ophthalmologic exams. This example adds to the growing body 
of literature suggesting a broader spectrum of TSC associated disease than 
was previously appreciated, and presents the second reported case of non-
penetrance of TSC in an individual with a familial pathogenic mutation after 
a full diagnostic workup. These findings illustrate the importance of mole-
cular testing for all first-degree family members of individuals with known 
TSC mutations, even in the absence of clinical or radiographic findings. A 
positive result necessitates further screening for TSC related complications 
in these individuals, and allows for appropriate genetic counseling.

 L. Badalato: None. J.E. Allanson: None. S.M. Nikkel: None.

P02.130
When one is not enough: why we need a much longer follow-up to rule 
out tuberous sclerosis after a prenatal diagnosis of rhabdomyoma
F. Natacci1, C. Cesaretti1,2, G. Melloni1, S. Salmona3, G. Lista4, F. Lalatta1, M. Mastrangelo5;  
1Medical Genetics Unit, Fondazione IRCCS Ca‘ Granda Ospedale Maggiore Policlinico, 
Milano, Italy, 2Hereditary Anemia Center, Internal Medicine Unit, Fondazione IRCCS 
Ca‘ Granda Ospedale Maggiore Policlinico, Milano, Italy, 3Prenatal Diagnosis Unit, 
Fondazione IRCCS Ca‘ Granda Ospedale Maggiore Policlinico, Milano, Italy, 4Neonatal 
Intensive Care Unit, „V. Buzzi“ Children’s Hospital, Istituti Clinici di Perfezionamento, 
Milano, Italy, 5Neurology Unit, „V. Buzzi“ Children’s Hospital, Istituti Clinici di 
Perfezionamento Milano, Milano, Italy.

In recent years, improvements in prenatal ultrasound screening techniques 
have led to increasingly early detection of foetal cardiac tumors. After their 
diagnosis appropriate multidisciplinary counselling to parents should be 
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made available to explain prognosis, management options and perinatal 
treatments. Counselling may be challenging after a diagnosis of foetal car-
diac rhabdomyomatosis, for its frequent association with tuberous sclerosis 
complex (TSC). Thus when foetal cardiac tumors are detected, an additio-
nal diagnosis of TSC have to be searched, and TSC1 and TSC2 gene analysis 
could be prompted up.
From then on, in the absence of any other signs, only careful and periodic 
evaluations could allow to determine whether the cardiac tumor is isolated 
or is associated with TSC.
But even in newborns the diagnosis of TSC may be confounded: many fin-
dings traditionally regarded as among the most specific for TSC become ap-
parent only in late childhood or adulthood, limiting their usefulness for ear-
ly diagnosis. In the absence of an overt TSC diagnosis it is therefore essential 
to begin a regular schedule of follow up examinations, aimed at recognizing 
the onset of typical signs of TSC and to diagnose possible complications 
which might otherwise escape notice.
We propose, starting from the description of two illustrative cases, a proto-
col for a follow up, which includes a complete evaluations at birth and one 
years of age, followed by neurological yearly examination until age 5, when 
a comprehensive clinical and instrumental negative revaluation can allow to 
considered negligible the risk of developing other signs of the condition.

 F. Natacci: None. C. Cesaretti: None. G. Melloni: None. S. Salmona: None. G. 
Lista: None. F. Lalatta: None. M. Mastrangelo: None.

P02.131
Loss of function of the E3 ubiquitin-protein ligase UBE3B causes 
Kaufman oculocerebrofacial syndrome
E. Flex1, A. Ciolfi1,2, V. Caputo2, V. Fodale1, C. Leoni3, D. Melis4, M. Bedeschi5, L. Mazzanti6, 
A. Pizzuti2, G. Zampino3, M. Tartaglia1;  
1Istituto Superiore di Sanità, Rome, Italy, 2Università Sapienza, Rome, Italy, 3Università 
Cattolica del Sacro Cuore, Rome, Italy, 4Università Federico II, Naples, Italy, 5Fondazione 
IRCCS Ca‘ Granda Ospedale Maggiore Policlinico, Milan, Italy, 6Università degli Studi di 
Bologna, Bologna, Italy.

Kaufman oculocerebrofacial syndrome (KOS) is a developmental disorder 
characterized by reduced growth, microcephaly, ocular anomalies (mi-
crocornea, strabismus, myopia, and pale optic disk), distinctive facial fea-
tures (narrow palpebral fissures, telecanthus, sparse and laterally broad 
eyebrows, preauricular tags, and micrognathia), mental retardation, and 
generalized hypotonia. KOS is a rare, probably under-recognized condition, 
with less than ten cases reported to date. Here we investigate the molecular 
cause underlying KOS.
We used an exome sequencing approach on a single affected individual of 
an Italian consanguineous family coupled to mutation scanning by Sanger 
sequencing on a second unrelated subject with clinical features fitting the 
disorder.
Exome sequencing identified homozygosity for a novel truncating mutation 
(c.556C>T, p.Arg186stop) in UBE3B, which encodes for a widely expressed 
HECT domain E3 ubiquitin-protein ligase. Homozigosity for a different non-
sense lesion affecting the gene (c.1166G>A, p.Trp389stop) was documented 
in the second affected subject, supporting the recessive mode of inheritance 
of the disorder. Mutation scanning of the entire UBE3B coding sequence on 
a opportunely selected cohort of subjects with features overlapping, in part, 
those recurring in KOS did not reveal disease-causing mutations, suggesting 
phenotypic homogeneity of UBE3B lesions.
Our data provide evidence that KOS is caused by UBE3B loss of function, and 
further demonstrate the impact of misregulation of protein ubiquitination 
on development and growth. The available clinical records, including those 
referring to four UBE3B mutation-positive subjects recently described as 
belonging to a previously unreported entity, which fit KOS, document the 
clinical homogeneity of this disorder. 

 E. Flex: None. A. Ciolfi: None. V. Caputo: None. V. Fodale: None. C. Leoni: 
None. D. Melis: None. M. Bedeschi: None. L. Mazzanti: None. A. Pizzuti: 
None. G. Zampino: None. M. Tartaglia: None.

P02.132
Natural course of Weaver syndrome : about two cases
M. Irabe1, L. Houdon2, D. Dubois3, M. Linard4, J. C. Ruzic5, K. Tatton-Brown6,7, N. Rahman6, 
M. L. Jacquemont1;  
1Unité de Génétique Médicale, CHU la Réunion, Saint Pierre, France, 2Service de 
Pédiatrie, CHU la Réunion, Saint Pierre, France, 3Centre d‘Action Médico-Sociale Précoce, 
Saint Louis, France, 4Service d‘Imagerie, CHU la Réunion, Saint Pierre, France, 5Service 
de Chirurgie Infantile, CHU la Réunion, Saint Pierre, France, 6Division of Genetics & 
Epidemiology, Institute of Cancer Research, Sutton, United Kingdom, 7Medical Genetics, 
St George‘s University of London, London, United Kingdom.

Weaver syndrome is a rare, mostly sporadic, overgrowth syndrome charac-
terized by prenatal onset overgrowth, macrocephaly, typical face, frequent 
mild intellectual impairment and marked advanced bone age. EZH2, the 
gene primarily involved in this syndrome, was recently identified [Tatton-
Brown et al. (2011); Oncotarget 2:1127-1133]. Since the first delineation by 
Weaver et al. in 1974, approximately 50 patients have been reported. Twen-
ty-three of them have been ascertained by genetic studies. For most of them, 
clinical features are not detailed and no follow-up data are available.
We report here on phenotypic evolution from birth of 2 sporadic cases of 
Weaver syndrome in patients originating from Reunion Island harbouring a 
different EZH2 mutation, and describe previously unreported features.
Case 1 was born with 3 parameters above the 97th centile, in a context of 
gestational diabetes. She is now 2 years old, has typical overgrowth, hyper-
telorism, retrognathism and advanced bone age. She has normal neurologi-
cal development.
Case 2 was born with normal weight and height, macrocephaly and arthro-
gryposis. She subsequently developed generalized overgrowth with advan-
ced bone age and mild learning disability, which evoked the diagnosis of 
Sotos syndrome. By her teens, we observe a normalization of her growth 
parameters and bone age. She is now 14 years old. Atypical findings are bifid 
uvula, sandal gap, abnormally shaped teeth and multiple fractures despite 
normal calcium metabolism.
Frequency of the disease on Reunion Island (2 cases out of 839 500 inhabi-
tants), the possibly normal final height, and inconstant intellectual disability 
together suggest an underestimation of Weaver syndrome.

 M. Irabe: None. L. Houdon: None. D. Dubois: None. M. Linard: None. J.C. 
Ruzic: None. K. Tatton-Brown: None. N. Rahman: None. M.L. Jacquemont: 
None.

P02.133
Whole exome sequencing unravels the molecular bases of OFD 
syndromes
E. Lopez1, J. Rivière1,2, J. Thevenon1,3, J. Lee4, N. Elkhartoufi5, A. Mégarbane6, B. 
Reversade7, S. Saunier8, M. Avila1, S. Phadke9, I. Kaori10, J. Takanashi10, T. Shida4, J. 
Bazan11, D. Lacombe12, P. Kleinfinger13, L. Pasquier14, P. Loget15, M. Le Merrer5,8, M. 
Holder16, J. Martinovic5,17, C. Noël18, F. Razavi5,8,19, L. Devisme20, B. Doray21, N. Gigot1,22,3, 
B. Aral1,22, L. Jego1, V. Carmignac1, F. Huet1,23, V. Cormier-Daire24,8,19, L. Burglen25, S. 
Lyonnet5,8,19, C. Le Caignec26, L. Faivre1,3, T. Attié-Bitach5,8,19, B. Franco27,28, M. Nachury4, C. 
Thauvin-Robinet1,3;  
1Equipe émergente EA4271 Génétique des Anomalies du Développement, Dijon, France, 
2Laboratoire de Génétique Moléculaire, Plateau Technique de Biologie, CHU, Dijon, 
France, 3Centre de Génétique et Centre de Référence Anomalies de Développement et 
Syndromes Malformatifs de l’interrégion Grand-Est, Hôpital d’Enfants, CHU, Dijon, 
France, 4Department of Molecular and Cellular Physiology, Stanford University 
School of Medicine, Stanford, CA, United States, 5Département de Génétique, Hôpital 
Necker-Enfants Malades, APHP, Paris, France, 6Unité de Génétique Médicale. Faculté de 
Médecine, Université Saint-Joseph, Beirut, Lebanon, 7Laboratory of Human Embryology, 
Institute of Medical Biology, Singapore, Singapore, 8Plateforme de génomique, Fondation 
IMAGINE, Hôpital Necker-Enfant Malades, Paris, France, 9Department of Medical 
Genetics, Sanjay Gandhi Postgraduate Institute of Medical Sciences, Lucknow, India, 
10Department of Pediatrics, Kameda Medical Center, Kamogawa, Japan, 11NeuroScience, 
Inc., Osceola, WI, United States, 12Service de Génétique et Centre de Référence Anomalies 
du Développement et Syndromes Malformatifs, Hôpital Pellegrin, Bordeaux, France, 
13Département de génétique, Laboratoire Cerba - Saint-Ouen l‘Aumone et Service de 
Gynécologie-Obstétrique, Hopital R. Dubos, Pontoise, France, 14Centre de Référence 
Maladies Rares « Anomalies du Développement et Syndromes malformatifs » de l’Ouest, 
Unité Fonctionnelle de Génétique Médicale, CHU, Rennes, France, 15Laboratoire 
d’Anatomie-Pathologie, CHU, Rennes, France, 16Service de Génétique Clinique, Hôpital 
Jeanne de Flandre e

Oral-facial-digital syndromes (OFD) are characterized by malformations of 
the face, oral cavity and extremities. Various forms give rise to clinical diffe-
rentiation in 13 subtypes. While OFD I presents with an X-linked dominant 
mode of inheritance and lethality in males, other subtypes occur sporadical-
ly or with autosomal recessive transmission. To date, a causative gene has 
only been found for OFD I with the OFD1 ciliary gene. In order to determine 
the molecular basis of OFD syndromes, we performed exome sequencing on 
16 OFD cases: 2 OFD II, 8 OFD VI, and 6 unclassified types (4 with cerebellar 
hypoplasia, 1 with severe microcephaly, 1 with chondrodysplasia), combi-
ned with homozygosity mapping in 4 consanguineous families. Causative 
mutations in 4 genes were uncovered in 11 out of 16 cases.
First, we found two OFD1 mutations undetected by Sanger sequencing in 
two patients with cerebellar hypoplasia. We also identified mutations in 2 
genes previously reported in Joubert syndrome, one of them being the ma-
jor OFDVI disease causing gene (6/8 cases). A novel gene mutated in the 
patient with chondrodysplasia is involved in intraflagellar transport. Finally, 
in the patient with microcephaly, we identified a homozygous nonsense mu-
tation in a novel ciliary gene that, similarly to OFD1, binds to the BBSome 
and localizes to centriolar satellites. Congruently, altering levels of this gene 
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in a cellular model impacts the pericentrosomal distribution of centriolar 
satellites.
Altogether these results confirm centriolar satellites dysfunction as a major 
pathomechanism of OFD syndromes, their large genetic heterogeneity and 
extensive overlap with other ciliopathies.

 E. Lopez: None. J. Rivière: None. J. Thevenon: None. J. Lee: None. N. 
Elkhartoufi: None. A. Mégarbane: None. B. Reversade: None. S. Saunier: 
None. M. Avila: None. S. Phadke: None. I. Kaori: None. J. Takanashi: None. T. 
Shida: None. J. Bazan: None. D. Lacombe: None. P. Kleinfinger: None. L. 
Pasquier: None. P. Loget: None. M. Le Merrer: None. M. Holder: None. J. 
Martinovic: None. C. Noël: None. F. Razavi: None. L. Devisme: None. B. Doray: 
None. N. Gigot: None. B. Aral: None. L. Jego: None. V. Carmignac: None. F. 
Huet: None. V. Cormier-Daire: None. L. Burglen: None. S. Lyonnet: None. C. 
Le Caignec: None. L. Faivre: None. T. Attié-Bitach: None. B. Franco: None. M. 
Nachury: None. C. Thauvin-Robinet: None.

P02.134
Wiedemann-Steiner Syndrome: Expanding the phenotypic spectrum 
of individuals with MLL mutations, identified through clinician 
phenotyping versus the DDD project
W. D. Jones1, M. McEntagart2, C. Deshpande3, M. Holder-Espinasse3, S. Smithson4, F. V. 
Elmslie5, K. Tatton Brown6, D. R. FitzPatrick7, D. D. D. Project1, M. A. Simpson8;  
1Wellcome Trust Sanger Institute, Cambridge, United Kingdom, 2South West Thames 
Regional Genetics Service, St George‘s Hospital, London, United Kingdom, 3Clinical 
Genetics, Guy’s and St. Thomas’ National Health Service Foundation Trust, Guy’s Hospital, 
London, United Kingdom, 4Department of Clinical Genetics, St. Michael’s Hospital, 
Bristol, United Kingdom, 5SouthWest Thames Regional Genetics Service, St George’s 
Hospital, London, United Kingdom, 6South West Thames Regional Genetics Service, 
St George’s Hospital, London, United Kingdom, 7South East Scotland Clinical Genetics 
Services Western General Hospital, Edinburgh, United Kingdom, 8Division of Genetics 
and Molecular Medicine, King’s College London School of Medicine, Guy’s Hospital, 
London, United Kingdom.

In 2000 Steiner & Marques reported a girl with short stature, unusual faces 
and intellectual disability who developed hypertrichosis cubiti and hyper-
trichosis of the legs and back. They reported similarities to an individual 
previously reported by Wiedemann with pre- and post- natal growth defici-
ency, developmental delay and a distinctive facial appearance. Three further 
individuals were subsequently reported with a distinctive facial appearance, 
hypertrichosis and severe developmental delay under the classification of 
Wiedemann-Steiner syndrome.
In 2012 our group reported that de novo mutations in the histone methyl-
transferase MLL underlie a distinct phenotype of hypertrichosis cubiti, short 
stature, intellectual disability and a distinctive facial appearance consistent 
with a diagnosis of Wiedemann-Steiner syndrome. Other associated features 
were feeding difficulties, behavioural difficulties, skeletal abnormalities and 
cardiac defects. However due to the small number of individuals with MLL 
mutations, information regarding the associated phenotypic and mutational 
spectrum was limited.
We have screened further individuals for mutations in MLL and recruitment 
to our study is on going. We have also identified individuals with MLL mu-
tations through the Deciphering Developmental Disorders (DDD) project, 
which utilises array CGH analysis and exome sequencing in individuals with 
developmental disorders.
The expansion of the clinical spectrum including detailed information on 
growth, behaviour and feeding together with the mutational spectrum seen 
in individuals with MLL mutations will be presented. The phenotype of tho-
se individuals identified through non-targeted screening, as part of the DDD 
project, will be compared with the phenotype of those individuals identified 
following clinician phenotyping.

 W.D. Jones: None. M. McEntagart: None. C. Deshpande: None. M. Holder-
Espinasse: None. S. Smithson: None. F.V. Elmslie: None. K. Tatton Brown: 
None. D.R. FitzPatrick: None. D.D.D. Project: None. M.A. Simpson: None.

P02.135
Smaller and larger deletions of the Williams Beuren syndrome region 
implicate genes involved in mild facial phenotype, epilepsy and 
autistic traits
C. Fusco1, L. Micale1, B. Augello1, M. Pellico1, D. Menghini2, P. Alfieri2, M. Digilio3, B. 
Mandriani1,4, S. Vicari2, g. merla1,5;  
1IRCCS Casa Sollievo della Sofferenza, San Giovanni Rotondo, Italy, 2IRCCS Children 
Hospital Bambino Gesù, Rome, Italy, 3IRCCS Children Hospital Bambino Gesù, San 
Giovanni Rotondo, Italy, 4University of Brescia, Brescia, Italy, 5University of Trieste, 
Trieste, Italy.

Williams Beuren syndrome is a multisystemic disorder caused by a hemizy-
gous deletion of 1.5Mb on chromosome 7q11.23 spanning 28 genes. A few 

patients with larger and smaller WBS deletion have been reported. They 
show clinical features that vary between isolated SVAS to the full spectrum 
of WBS phenotype, associated with epilepsy or autism spectrum behavior.
We describe four patients with atypical 7q11.23 deletions identified by mul-
tiple-ligation probe amplification analysis and fine mapping by quantitative 
real-time PCR. Two carry an approximately 3.5 Mb larger deletion towards 
the telomere that includes HIP1 and YWHAG genes. Other two carry a shor-
ter deletion of approximately 1.2 Mb at centromeric side that excludes the 
distal WBS genes BAZ1B and FZD9, respectively.
Along with previously reported cases, genotype-phenotype correlation in 
the patients described here further suggests that haploinsufficiency of HIP1 
and YWHAG might cause the severe neurological and neuropsychological 
deficits including epilepsy and autistic traits and that the preservation of 
BAZ1B and FZD9 genes may be related to mild facial features and moderate 
neuropsychological deficits. This report highlights the importance to cha-
racterize additional patients with 7q11.23 atypical deletions and to com-
pare neuropsychological and clinical features between individuals with lar-
ger and smaller WBS deletion to shed light on the pathogenic role of genes 
within and flanking the Williams Beuren syndrome region.

 C. Fusco: None. L. Micale: None. B. Augello: None. M. Pellico: None. D. 
Menghini: None. P. Alfieri: None. M. Digilio: None. B. Mandriani: None. S. 
Vicari: None. G. merla: None.

P02.136
Atypical interstitial deletion of 7q11.23 containing whole ELN 
and partial LIMK1: Phenotype comparison with typical Williams 
syndrome
Y. Muramatsu1,2, H. Kakizawa3, K. Shimizu4, H. Ohashi4, S. Hayashi5, J. Inazawa5, S. 
Mizuno1;  
1Department of Clinical Genetics, Central Hospital, Aichi Human Service Center, Kasugai, 
Japan, 2Department of Pediatrics, Nagoya University Graduate School of Medicine, 
Nagoya, Japan, 3Division of Neurology, Aichi Children‘s Health and Medical Center, 
Obu, Japan, 4Division of Medical Genetics, Saitama Children‘s Medical Center, Saitama, 
Japan, 5Department of Molecular Cytogenetics, Medical Research Institute and School of 
Biomedical Science, Tokyo Medical and Dental University, Tokyo, Japan.

Williams syndrome (WS) is a contiguous gene syndrome commonly caused 
by a 1.5-Mb deletion involving ELN located at 7q11.23. Over 99% of indivi-
duals with WS can be diagnosed using a commercially available fluorescence 
in situ hybridisation (FISH) probe for ELN and LIMK1. This report docu-
ments the case of a 7-year-old girl with a WS-like phenotype. Commercial 
FISH failed to detect the deletion, but subsequent analysis revealed an aty-
pical interstitial 1.1-Mb deletion of 7q11.23 containing the whole ELN gene 
and a part of the LIMK1 gene.
She was born of healthy parents at 40 weeks gestation. She had failure to 
thrive and severe developmental delay. Her craniofacial dysmorphology was 
slightly different from that seen in WS, but she had a history of peripheral 
pulmonary stenosis, rectal prolapse, and skeletal features similar to those 
seen in WS. She also had hyperacusis, tactile hyperesthesia, and extreme 
fearfulness, but did not have overfriendliness. Her motor, cognitive, and lan-
guage delays were universal, and at the chronological age of 5 years and 11 
months, her developmental age was 1 year and 8 months.
Microarray analysis demonstrated that more genes were involved in the 
upstream region and were conserved in the downstream region in this case 
than in cases of typical WS. FISH and microarray analysis should be perfor-
med even when an individual shows subtle features of WS. Such analyses 
will also help define the phenotype-genotype correlation in WS.

 Y. Muramatsu: None. H. Kakizawa: None. K. Shimizu: None. H. Ohashi: 
None. S. Hayashi: None. J. Inazawa: None. S. Mizuno: None.

P02.137
Williams-Beuren syndrome in the Tunisian population: A cohort of 33 
patients
I. Ouertani, M. Chaabouni, F. Maazoul, M. Trabelsi, L. Kraoua, R. Meddeb, R. Mrad, H. 
Chaabouni;  
Department of congenital and hereditary disorders, tunis, Tunisia.

Williams-Beuren syndrome (WBS) is a rare multi-system genomic disorder, 
caused by 7q11.23 microdeletion with a prevalence of 1/7500-1/20,000 
live births.
Clinical phenotype includes typical facial dysmorphism (elfin face), mental 
retardation associated with a peculiar neuropsychological profile and con-
genital heart defects. Other signs are occasional like ocular, skeletal, renal 
and dental anomalies.
Here in, we present 33 WBS Tunisian patients. The mean age at diagnosis 
was 4,7 years. All patients showed facial dysmorphisms.
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67% (21/33) have cardiovascular anomaly, supravalvular aortic stenosis 
(10/21) and peripheral pulmonary stenosis (11/21) are equally found.
Various degrees of mental retardation were present and a normal intelli-
gence was found in a single patient; evaluation of developmental milestones 
revealed various grades of developmental delay in all the patients younger 
than 6 years. The unique cognitive profile was found in 15/25 of our pati-
ents.
Ocular anomalies (12/33) were less frequent than described, the skeletal 
anomalies too (10/33). Dental malformations are frequent (23/28).
Idiopathic hypercalcemia was present in 50% of children less than one year 
(3/6).
WBS is a rare disorder, cardinal signs (facial dysmorphism, mental retardati-
on and cardiovascular defects) were found in our patient n the same propor-
tions than described. The occasional clinical signs have proportion different 
of precedent reported like hypercalcemia, ocular and dental anomalies.
The identification of the different clinical signs in WBS patients permits to 
establish a strategy of follow up.

 I. Ouertani: None. M. Chaabouni: None. F. Maazoul: None. M. Trabelsi: 
None. L. Kraoua: None. R. Meddeb: None. R. Mrad: None. H. Chaabouni: 
None.

P02.138
Translocation of X;autosome and pattern of X-inactivation
A. M. Mohamed1, M. S. Zaki1, A. K. Kamel1, G. Gillesson2, A. Caliebe3, M. Mekkawy1, P. 
Safwat1, R. Siebert3, I. Mazen1;  
1National Research cetre, Cairo, Egypt, 2Institut für Humangenetik Lübeck, Universität 
zu Luebeck, Luebeck, Luebeck, Germany, 3Institute of Human Genetics, Christian-
Albrechts-University Kiel & University Hospital Schleswig-Holstein, Campus Kiel,, Kiel, 
Germany.

The aim of this study was to correlate genotype/phenotype in Xp terminal 
deletion and to reveal the pattern of X inactivation in X autosome transloca-
tion. We report on a 4 years old girl and presented with developmental delay, 
seizures and obvious autistic behavior .She had dysmorphic facies and large 
hairy nevus in her forearm. Her Brain CT showed complete agenesis of the 
corpus callosum and EEG records showed bilateral epileptogenic focus. She 
has a karyotype of 45,X,t(X;14)(p22;p11), both parents had normal karyo-
type. FISH analysis using Xp subtelomere, Shox, XIST gene, and subtelomere 
14 revealed Ish t(X;14)(Xpter-,Xp22-). The active centromere belongs to the 
chromosome 14. Array CGH using Agilent detected a 2Mb loss in Xp22.33 
and 4,5Mb gain in Xp22.2p22.12. The deleted region contains 12 genes of 
which CSFRA and Shox are known as OMIM Morbid Genes. The duplicated 
region contains 7 OMIM morbid Genes. We used late replicating chromatin 
technique to detect the pattern of X inactivation. we found that 70% of the 
translocated X is the inactive one, in the same time the translocated chro-
mosome 14 escape inactivation, while in 30% the normal X is the inactivate 
one leaving the abnormal X as the active one. The clinical picture may be 
affected by the haploinsufficiency of the genes that are known to escape X 
inactivation and lie within the deleted region (Xp22.33), or it is affected by 
duplicated genes (Xp22.2p22.12) on the abnormal X when it was the active 
one. We recommend study of gene expression of those genes.

 A.M. Mohamed: None. M.S. Zaki: None. A.K. Kamel: None. G. Gillesson: 
None. A. Caliebe: None. M. Mekkawy: None. P. Safwat: None. R. Siebert: 
None. I. Mazen: None.

P02.139
Developmental delay , facial dysmorphism and hypotonia in a 9 
month old Tunisian girl: a Zellweger-like syndrome?
E. Chabchoub1, I. Chabchoub2, L. Ghorbal3, A. Peeters4, P. P. Van Veldhoven4, J. P. Fryns5;  
1Department of Immunogenetics, Faculty of Medicine, University of Sousse, Sousse, 
Tunisia, 2Department of Peadiatric Oncology, University Hospital Farhat Hached, Sousse, 
Tunisia, 3Department of Radiation therapy, University hospital Habib Bourguiba, Sfax, 
Tunisia, 4Department of cell metabolism, University of Leuven, Leuven, Belgium, 5Centre 
for Human Genetics, Leuven, Belgium.

A 9 month old girl born by caesarean section to non consanguineous Tuni-
sian parents is referred for developmental delay, hypotonia, failure to thrive 
and dysmorphic features with high forehead, broad nasal bridge hyper-
telorism and micrognathia. These clinical features are typically seen in the 
Cerebro-hepato-renal syndrome (also known as Zellweger syndrome(ZS)). 
However, she had no hepatosplenomegaly. She was hospitalised since birth 
for recurrent respiratory distress. Brain imaging showed agenesis of the 
corpus callosum and karyotype was normal. Metabolic investigations sho-
wed normal very long chain fatty acids and normal plasmalogen synthesis. 
No mitochondrial defect could be detected. Transmission electron micro-
scopy did not show abnormal ultrastructural morphological changes of the 

plasma membrane, endoplasmic reticulum, mitochondria and peroxysomes. 
No particular deposits were noted in the cytosol and intracellular compart-
ments. The girl died at the age of 20 months after a severe infectious respi-
ratory distress.
Interestingly, similar clinical conditions have been reported (two unrelated 
Polish children (1) and two sibs born to consanguineous Jewish parents 
(2)). This highlights the existence of a common genetic defect, more likely 
to be transmitted in an autosomal recessive pattern, underlying this novel 
syndrome expanding the spectrum of the Zellweger phenotype.
References:
1. Pietrzyk JJ et al. Two siblings with phenotypes mimicking peroxisomal 
disorders but with discordant biochemical findings. Clin Pediatr 1990;29: 
479-484
2. Ahn JK et al. A new autosomal recessive syndrome with Zellweger-like 
manifestations. Am J Med Genet A. 2003 ;119A(3):352-5.

 E. Chabchoub: None. I. Chabchoub: None. L. Ghorbal: None. A. Peeters: 
None. P.P. Van Veldhoven: None. J.P. Fryns: None.

P03.01
Gene conversion by non-allelic homologous recombination between 
CRYBB2 and CRYBB2P responsible for autosomal-dominant 
congenital cerulean cataract in a Bulgarian child
L. T. Balabanski1, S. Ivanov1, R. Vujarova1, I. Petkova2, A. Popova2, P. Vasileva3, M. 
Malinov1, D. Toncheva4,1;  
1Malinov Clinic, Sofia, Bulgaria, 2Aleksandrovska Hospital, Sofia, Bulgaria, 3Akademik 
Pashev Hospital, Sofia, Bulgaria, 4Medical University, Sofia, Bulgaria.

Congenital cataracts are among the most common causes of blindness in 
children world-wide. We report on a 3-year old Bulgarian girl with an auto-
somal-dominant cerulean cataract. After obtaining informed consent from 
her parents, genomic DNA was isolated from blood and was scanned on an 
Illumina iScan system using a HumanCytoSNP-12 BeadChip as a scanning 
panel. A large ~200-kb deletion was detected in chromosome 22 encompas-
sing the LRP5L gene. Although mutations in the gene that it shares similarity 
with - LRP5, lead to another ophthalmological disorder, familial exudative 
vitreoretinopathy, it is unlikely that the loss of LRP5L itself has resulted in 
the observed phenotype, as this gene encodes only one of the four extracel-
lular beta-propeller domains of LRP5, and does not have the other functio-
nal domains, nor the extracellular signal peptide sequence. LRP5L is, howe-
ver, located just between the CRYBB2, mutations in which lead to cerulean 
cataracts, and the pseudogene CRYBB2P, which shares 97% sequence ho-
mology to CRYBB2. Non-allelic homologous recombination introducing the 
accumulated mutations of the CRYBB2P pseudogene into the sequence of 
CRYBB2 would lead exactly to the loss of LRP5L situated between them. RT-
qPCR analysis of the parents showed that both had two copies of the LRP5L 
gene, while the girl had only one. This proves that gene conversion between 
the paralogous CRYBB2 and the pseudogene CRYBB2P is the mechanism 
causing cerulean cataracts, as previously theorised.

 L.T. Balabanski: None. S. Ivanov: None. R. Vujarova: None. I. Petkova: 
None. A. Popova: None. P. Vasileva: None. M. Malinov: None. D. Toncheva: 
None.

P03.02
Identification of Novel Homozygous Deletions in Consanguineous 
Pedigrees as a Shortcut to Candidate Gene Discovery in Hereditary 
Blindness
K. Van Schil1, T. De Ravel2, B. P. Leroy3,1, H. Verdin1, F. Coppieters1, F. Meire4, E. De Baere1;  
1Center for Medical Genetics, Ghent University Hospital, Ghent, Belgium, 2Center for 
Human Genetics, Leuven University Hospitals, Leuven, Belgium, 3Center for Medical 
Genetics, Department of Ophthalmology, Ghent University Hospital, Ghent, Belgium, 
4Department of Ophthalmolgy, Huderf, Brussels, Belgium.

Purpose: To identify the underlying genetic cause in 25 pre-screened pati-
ents of consanguineous origin, diagnosed with autosomal recessive retinitis 
pigmentosa (ARRP) or Leber Congenital Amaurosis (LCA) using identity-by-
descent (IBD) mapping. To demonstrate the power of mapping of homozy-
gous deletions as a shortcut to candidate gene identification in retinal dys-
trophies (RDs).
Methods: IBD mapping was performed by genome-wide SNP chip analysis, 
data analysis by PLINK. Deletions were confirmed by conventional PCR, se-
gregation analysis was performed by qPCR.
Results: Homozygous deletions were identified in 3 out of 25 families. The 
first deletion (133 kb) removes the first non-coding exon of the known gene 
EYS. The second deletion (112 kb) disrupts the last 3 exons of RERG. The 
third one (416 kb) is a partial deletion of GRID2, which leads to an in-frame 
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deletion (p.Gly30_Glu81del).
Non-coding deletions of EYS have not yet been described. As to the RERG and 
GRID2 genes, both are regulated by the transcription factor CRX (Corbo et 
al., 2010). The RERG deletion was found in a homozygous state in unaffected 
siblings however, whose clinical status needs to be revisited. GRID2 encodes 
a neurotransmitter receptor. While a homozygous mutation in mouse was 
found to be lethal, the in-frame deletion found here might represent a hy-
pomorphic allele.
Conclusions: This study revealed involvement of a homozygous 5’UTR dele-
tion of EYS in ARRP, and uncovered potential novel candidate genes for RDs. 
We demonstrated that homozygous deletion detection in consanguineous 
families might be a powerful approach for gene discovery in hereditary 
blindness.

 K. Van Schil: None. T. De Ravel: None. B.P. Leroy: None. H. Verdin: None. F. 
Coppieters: None. F. Meire: None. E. De Baere: None.

P03.03
Correlation between phenotype and genotype in diabetic retinopathy
M. J. Simões1, S. Carmona1, S. Nunes2, C. Lobo2,3, J. Cunha-Vaz2, C. Faro1, C. Egas1;  
1Genoinseq, Biocant – Biotechnology Innovation Center, Cantanhede, Portugal, 2AIBILI 
- Association for Innovation and Biomedical Research on Light and Image, Coimbra, 
Portugal, 3IBILI / FMUC - Institute of Biomedical Research on Light and Image / Faculty 
of Medicine, Coimbra University, Coimbra, Portugal.

Diabetic retinopathy (DR), a microvascular complication of diabetes, is one 
of the most frequent eye diseases in the world. Different patterns of progres-
sion are observed in patients with similar metabolic control and duration of 
the disease, suggesting the involvement of genetic components.
A case-control association study was performed to identify genetic biomar-
kers that can predict DR progression in type 2 diabetic patients.
A population of 307 type 2 diabetic patients with DR, followed-up during 
a 2 years prospective study, was classified in 3 different phenotypes of DR 
progression (phenotypes A, B, C) based on non-invasive methods.
The genes ACE, AGER, AKR1B1, ICAM1, MTHFR, NOS1, NOS3, PPARGC1A, 
TGFB1, TNF and VEGFA were chosen as candidates based on literature sear-
ches. The SNPs described for these genes were filtered through bioinfor-
matics tools to identify the polymorphisms with a high probability of as-
sociation with pathogenic traits. The 172 SNPs selected were genotyped in 
the 307 patient samples using the TaqMan OpenArray Genotyping Platform 
from Life Technologies. The genotype distribution was analyzed for the 3 
phenotypes using the Pearson test and/or the Fisher’s exact test. Phenotype 
A, the one with a lower DR progression, was used as the reference.
Statistically significant differences between the reference and the worst 
phenotypes were found for SNPs in ACE, AGER and NOS1. The identification 
of these biomarkers, associated with a more rapid DR progression and visi-
on worsening, could open new perspectives for the clinical management of 
these patients.

 M.J. Simões: None. S. Carmona: None. S. Nunes: None. C. Lobo: None. J. 
Cunha-Vaz: None. C. Faro: None. C. Egas: None.

P03.05
USHER Syndrome Clinical Aspects in Spain: Genotype-phenotype 
correlation of USHA2 gene frequent mutations
F. Blanco-Kelly1, T. Jaijo2, E. Aller2, A. Avila Fernandez1, P. Fernández San José1, B. García 
Sandoval1, A. Giménez1, M. Corton1, J. Millán2, C. Ayuso1;  
1Fundacion Jimenez Diaz, Madrid, Spain, 2Hospital Universitario La Fe, Valencia, Spain.

Usher syndrome is an autosomal recessive disorder characterized by reti-
nitis pigmentosa and bilateral sensorineural hearing loss with (type I), wit-
hout (type II) or variable (type III) impairment of vestibular function.
We aim to describe: 1-the cardinal phenotypic characteristics and diffe-
rences among Usher I and II of a Spanish Usher patients cohort and 2-to 
perform a phenotype-genotype correlation for most frequent mutations in 
USHA2 gene.
Methods: 201 unrelated Usher Spanish families (271 patients) were studied 
using genotyping microarray (Usher, Asper-Biotech) and/or automatic se-
quencing of Usher genes.
Diagnosis and type classification was based on pedigree data, ophthalmolo-
gic, audiological and vestibular examination.
Phenotype (Usher I -N=56- or Usher II -N=215- clear diagnosis patients) 
and phenotype-genotype correlation for c.2299delG and p.Cys759Phe were 
assessed.
Results: Frequent USH2A gene mutations, carrier frequencies: 
c.2299delG=36.9% (31/84) and p.Cys759Phe=15.5% (13/84).
Ages at Diagnosis: Usher I=14.6yr; Usher II=27.4yr; c.2299delG=27.5yr; 

p.Cys759Phe=34.2yr (p=0.06)
Night blindness onset: Usher I=9.8yr; Usher II=17.8yr; c.2299delG=19.1yr; 
p.Cys759Phe=25.2yr (p=0.08)
Visual field loss onset: Usher I=11.7yr; Usher II=22.4yr; c.2299delG=21.4yr; 
p.Cys759Phe=27.7yr (p=0.07)
Visual acuity loss onset: Usher I=13.7yr; Usher II=25.5yr (p<0.00); 
c.2299delG=24.2yr; p.Cys759Phe=30.7yr
Hearing loss age and severity: c.2299delG=8.5yr; mild 15.4%, moderate 
71.8% and profound 12.8%; p.Cys759Phe=29.2yr; mild 45.5% and mode-
rated 55.5%. Onset p<10-4.
Conclusions
Visual and audiological impairment is more severe on Usher type I than on 
type II, p<10-4 for every item analysed.
c.2299delG associated phenotype is similar to the general phenotype found 
on Usher II patients. Although is only significant for audiological impair-
ment (p<10-4), p.Cys759Phe seems to be associated with milder Usher II 
phenotype.

 F. Blanco-Kelly: None. T. Jaijo: None. E. Aller: None. A. Avila Fernandez: 
None. P. Fernández San José: None. B. García Sandoval: None. A. Giménez: 
None. M. Corton: None. J. Millán: None. C. Ayuso: None.

P03.06
Disease mechanism in the Usher syndrome
S. Dad1, N. D. Rendtorff2, M. Larsen3, L. Tranebjærg4, L. B. Møller1;  
1Rigshospitalet-Kennedy Center, Glostrup, Denmark, 2Copenhagen University, 
Copenhagen, Denmark, 3Rigshospitalet-Kennedy Center- Glostrup Hospital-Copenhagen 
University, Glostrup, Denmark, 4Copenhagen University- Bispebjerg Hospital, 
Copenhagen, Denmark.

Aim: To obtain a better understanding of the unknown disease mechanisms, 
which leads to development of blindness and deafness in Usher syndrome 
(USH).
Background:.USH is clinically is divided into three types, USH1, USH2 and 
USH3. To date 9 genes and 3 novel loci have been identified for USH syn-
drome.
1) At the Kennedy Center we have a database with Usher affected persons 
and many of these have not been genotyped. We will try to genotype as many 
as possible by screening the DNA for all known USH mutations.
2) We have a Danish consanguineous family of Dutch descent with 5 affec-
ted. We performed homozygosity mapping with SNP array and identified a 
homozygous region, where all affected were homozygous and the non-af-
fected heterozygous. The region was located at chr 15: 60.51 Mb- 67.84 Mb. 
Some of this region overlapped both USH1H locus, DFNB48 and USH2 locus 
and we screened all the genes in this overlapped region but did not identi-
fied any pathogenic variants. We performed then a targeted Next Generation 
Sequencing of the region and did not identify any mutation either. Exome 
sequencing has also been performed.
3) For the purpose of making a new treatment with aminoglycoside, which 
can suppress a premature stopcodon so the translation will continue and 
a partial functionally protein will be made. We will try this setup with two 
known USH genes both in vitro and in vivo.

 S. Dad: None. N.D. Rendtorff: None. M. Larsen: None. L. Tranebjærg: 
None. L.B. Møller: None.

P03.07
CYP1B1 mutational screening in a portuguese cohort of primary 
congenital glaucoma patients
S. Carmona1, M. J. Simões1, E. Silva2, C. Egas1;  
1Genoinseq, Biocant – Biotechnology Innovation Center, Cantanhede, Portugal, 
2Department of Ophthalmology, Coimbra University Hospital, Coimbra, Portugal.

Primary congenital glaucoma (PCG), a rare but severe form of glaucoma, is 
characterized by a high intraocular pressure during the neonatal or early 
infantile period. If not promptly treated, the optic nerves are irreversibly 
damaged, causing permanent vision loss.
Mutations in CYP1B1 gene are the major cause of PCG. To determine the 
incidence and spectrum of CYP1B1 mutations in Portuguese PCG patients, 
translated and untranslated regions from 29 affected individuals were ana-
lyzed by direct sequencing.
Nine disease causing mutations were identified in 69% (20/29) of the pa-
tients. CYP1B1 mutations were homozygous in 31% (9/29) and compound 
heterozygous in 38% (11/29). Found mutations included 5 frameshifts 
(c880delG, c1410del13, c1546dup10, c1691delG, c1749dup27), 3 missen-
ses (Leu378Gln, Glu387Lys, Pro437Leu) and 1 nonsense (Arg444Term). 
The c880delG mutation was identified as a predominant CYP1B1 allele 
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among the Portuguese patients. All mutations segregated with the disease 
phenotype, being consistent with the autosomal recessive form, described 
for the disease, in complete penetrance.
Despite the high incidence of CYP1B1 mutations in our patients, 31% (9/29) 
were negative for mutations in this gene. These patients represent an exci-
ting opportunity to explore alternative pathogenetic mechanisms involved 
in PCG and, therefore, their whole exomes are now being sequenced.
Since mutations in CYP1B1 gene are the major cause of PCG in the Portugue-
se population, CYP1B1 mutational screening in PCG patients and at-risk re-
latives, should be performed as a tool to assist the medical community in the 
management of this disease. Early diagnosis, along with prompt and surgi-
cal intervention, result in better prognosis.

 S. Carmona: None. M.J. Simões: None. E. Silva: None. C. Egas: None.

P03.08
Prevalence of RDS peripherin mutations in Tunisian families with 
autosomal retinal dystrophies
F. Ouechtati1,2, K. Baklouti1,3, S. Abdelhak2, L. El Matri1;  
1Institut Hedi Rais d‘Ophtalmologie de Tunis, Bab Saadoun, Tunisia, 2Institut Pasteur, 
Tunis, Tunisia, 3Hopital Régional, Nabeul, Tunisia.

Purpose: To evaluate the relevance of RDS gene in Tunisian families dis-
playing an inter- and intra- familial clinical heterogeneity in retinal dystro-
phies.
Methods: Blood samples were obtained from four families including 12 avai-
lable patients presenting with 6 retinal dystrophies, and 3 healthy relatives. 
Each patient underwent a detailed clinical examination. Genomic DNA was 
extracted from the blood samples and screened for mutations in RDS peri-
pherin gene.
Results: Sequence analysis of the human RDS/peripherin gene led to the 
identification of five non disease-causing changes Vall06Val, Glu304Gln, 
Lys310Arg, Gly338Asp and IVS3+15 C>T. None of them could explain the 
significant phenotypic differences between retinitis pigmentosa, fundus fla-
vimaculatus, bull’s eye maculopathy, related Stargardt disease retinopathies 
and retinitis punctata albescens.
Conclusions: This study showed that RDS mutations have a low prevalence 
in retinal dystrophies. The frequency of peripherin mutations appears to be 
similar to Italian (0-1.4%), Indonesian and Japenese populations (0-1.9%). 
To our knowledge, this is the first report to identify frequencies of RDS mu-
tations in retinal dystrophies patients in Tunisia.

 F. Ouechtati: None. K. Baklouti: None. S. Abdelhak: None. L. El Matri: None.

P03.09
Genome-wide association study in animal model of vision disorders
S. J. Ahonen1,2,3, H. Lohi1,2,3;  
1Department of Basic Veterinary Biosciences, University of Helsinki, Helsinki, Finland, 
2Research Programs Units, Molecular Neurology, University of Helsinki, Helsinki, 
Finland, 3The Folkhälsan Research Center, Helsinki, Finland.

Purebred dogs suffer from hereditary vision disorders, which resembles 
corresponding disorders in humans. Our study has focused on the genetics 
of retinal dysplasia (RD) and vitreous degeneration (VD) in two different 
dog breeds, American Cocker Spaniel (ACS) and Italian Greyhound (IT), re-
spectively. Both disorders are known to be inherited in the breeds, but the 
genetic background has remained unknown. Both disorders may cause visi-
on deterioration and secondary complications may include glaucoma, lens 
luxation and retinal detachment, which in turn may lead to a complete blind-
ness. We have established a large sample cohort for multifocal RD in ACS and 
for VD in IT. A genome-wide association study (GWAS) was performed using 
canine specific SNP array to map the associated loci in both disorders.
The GWAS data identified a genome-widely significant association for MRD 
in ACS on canine chromosome 22 (CFA22) with praw=1.9*10-5, pgenome=0.01 
and a tentative association, with a 2 Mb homozygous haplotype, for VD in IT 
on CFA15 with praw=5.1x10-5, pgenome=0.27. Further replication studies are 
being performed to confirm and to define the associated regions.
Two novel loci were mapped for two canine vision disorders. Ongoing can-
didate gene sequencing is likely to open new insights to the molecular back-
ground of the studied conditions. The identification of genes behind these 
disorders will establish a large animal model for the corresponding human 
disorders and the associated genes can be studied in humans. While the as-
sociated genes will become candidates for human studies, a genetic test can 
be offered for the studied breeds.

 S.J. Ahonen: None. H. Lohi: E. Ownership Interest (stock, stock options, patent 
or other intellectual property); Significant; Genoscoper Ltd.

P03.10
Run of homozygosity and candidate gene sequencing identify the 
first unequivocal stop mutation in CNGB1 responsible for retinitis 
pigmentosa 45
M. Fradin1, A. Ziegler2, D. Hannouche-Bared3, E. Colin2, S. Biskup4, C. Wilhelm4, A. 
Guichet2, S. Odent1,5, D. Bonneau2,6;  
1Service de Génétique Clinique, centre de référence CLAD-Ouest, CHU Rennes, 
Rennes, France, 2Service de Génétique, CLAD-Ouest, CHU d‘Angers, Angers, France, 
3Ophtalmologie, Clinique Saint Laurent, Rennes, France, 4CEGAT, Tübingen, Germany, 
5Faculte de Medecine, Universite Rennes 1, Rennes, France, 6Faculte de Medecine, 
Universite d‘Angers, Angers, France.

Retinitis pigmentosa (RP) is a group of inherited disorders in which abnor-
malities of the photoreceptors or the retinal pigment epithelium (RPE) of 
the retina lead to progressive visual loss. RP are genetically heterogeneous 
disorders caused by more than 40 different genes for isolated RP and more 
than 50 different genes for syndromic RP.
Mutations in CNGB1 encoding the beta-subunit of the rod cGMP-gated chan-
nel are responsible for an autosomal recessive form of RP (RP45). However, 
mutations in CNGB1 have been reported only three times in the literature.
We studied a 51-year-old patient of French origin affected with an isolated 
RP and born to consanguineous parents (f = 1/32).
Run of homozygosity (ROH) was done using SNP-array (CytoSNP12, Illu-
mina, with 300,000 markers including 200,000 SNP) in the proband and 
her 2 healthy brothers. After segregation analysis, the largest LOH that was 
only present in the affected patient was a 23MB region at chromosome 
16q12.1q23 containing CNGB1.
Sequencing of CNGB1 evidenced a homozygous stop mutation, p.W313X.
Until now, only 3 homozygous mutations have been reported in CNGB1: two 
missense mutations (Bareil et al, 2001;Simpson, 2011) and one frameshift 
mutation in exon 32 (Kondo et al, 2004; Becirovic, 2010).
The mutation reported here is therefore the fourth pathogenic mutation in 
CNGB1 and the first unequivocal stop mutation in this gene confirming its 
implication in RP 45.

 M. Fradin: None. A. Ziegler: None. D. Hannouche-Bared: None. E. Colin: 
None. S. Biskup: None. C. Wilhelm: None. A. Guichet: None. S. Odent: 
None. D. Bonneau: None.

P03.11
Isolated dominant familial ectopia lentis and FBN1 mutation: 
variability of expression and interest in clinical surveillance
E. Halimi1, E. Laumonier2, C. Decaesteckere1, N. Hanna3, C. Boileau3, S. Manouvrier1, C. 
Vincent-Delorme1;  
1Clinique de génétique médicale « Guy Fontaine », Hôpital Jeanne de Flandre, Lille, 
France, 2Service d’Ophtalmologie, Hôpital Claude Huriez, Lille, France, 3Département de 
génétique, IFR 94 - Institut de Recherche Necker Enfants Malades, Paris, France.

Most of the time, congenital ectopia lentis (EL) are part of syndromic diseases 
such as Marfan Syndrome, Homocystinuria, Weill-Marchesani Syndrome, 
etc. However, in 8% of cases, some can be isolated and are mostly familial. 
Both inheritance are observed: 64% of them, autosomal dominant, are lin-
ked to FBN1 while 18%, autosomal recessive, are linked to ADAMTSL4.
We report the case of a FBN1 mutation associated with a familial isolated 
EL.
The diagnosis of isolated EL was made in a ten years old propositus, du-
ring a routine eye examination. The dominant character of the disease was 
established through the production of the Pedigree. Therefore, an ophthal-
mologic examination was performed in the first-degree relatives and FBN1 
molecular analysis was performed in the propositus.
A heterozygous missense mutation was identified. This mutation was pre-
viously described in another Chinese family by positional cloning. There-
fore, this is the first time it is reported in a Caucasian family, using direct 
FBN1 sequencing. Then, it was researched in relatives at risk of developing 
an EL, especially in asymptomatic subjects who also received ophthalmolo-
gic examination.
Because this affection can go unnoticed to become evident and symptomatic 
at a variable age, the molecular diagnosis allowed us, in this case, to provide 
a better surveillance of mutated patients, together with an early detection 
of EL, then to prevent them from serious complications, and, on the other 
hand, to reassure non-mutated subjects.

 E. Halimi: None. E. Laumonier: None. C. Decaesteckere: None. N. Hanna: 
None. C. Boileau: None. S. Manouvrier: None. C. Vincent-Delorme: None.
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P03.12
Severe Congenital High Myopia Mapped to Chromosome 1.
Y. Perez1, L. Gradstein2, O. S. Birk1,3;  
1The Morris Kahn Laboratory of Human Genetics and the Genetics Institute, 
Soroka Medical Center, Ben-Gurion University, Beer Sheva, Israel, 2Department of 
Ophthalmology, Soroka Medical Center and Clalit Health Services, Faculty of Health 
Sciences, Ben-Gurion University of the Negev, Beer Sheva, Israel, 3Genetics Institute, 
Soroka Medical Center, Beer Sheva, Israel.

Myopia is the most common human eye disorder and constitutes a signi-
ficant public health concern. Specifically, high myopia is a leading cause of 
visual impairment and blindness worldwide because of its associated ocu-
lar comorbidities of retinal detachment, macular degeneration, premature 
cataract, and glaucoma. We have previously demonstrated that monogenic 
high myopia can be caused from mutations in LEPREL1, encoding a collagen 
hydroxylase. Two remotely related consanguineous Israeli Bedouin fami-
lies presented with an apparently autosomal-recessive phenotype of non-
syndromic severe myopia. Using polymorphic markers, homozygosity of af-
fected individuals at loci of candidate genes, including LEPREL1, was ruled 
out. Genome wide linkage analysis identified a ~4 Mb disease-associated 
locus on chromosome 1 between rs1970168 and rs636877. Whole exome 
sequencing of affected individuals is underway.

 Y. Perez: None. L. Gradstein: None. O.S. Birk: None.

P03.13
A genome-wide association study provides evidence for association of 
chromosome 8p23 (MYP10) and 10q21.1(MYP15) with high myopia
W. Meng1, J. Butterworth2, D. Bradley1, A. Hughes1, V. Soler3, P. Calvas3, F. Malecaze3;  
1Queen‘s University Belfast, Belfast, United Kingdom, 2Newcastle University, Newcastle, 
United Kingdom, 3Purpan Hospital, Toulouse, France.

PURPOSE. Myopia is a complex trait affected by both genetic and envi-
ronmental factors. High myopia is associated with increased risk of sight-
threatening eye disorders such as retinal detachment. The purpose of this 
genome-wide association study was to identify susceptibility genes contri-
buting to high myopia in the French population.
METHODS. High myopic cases were genotyped using Affymetrix SNP 6.0 
chips and population controls were selected from GABRIEL French dataset 
in which samples were genotyped by Illumina Human610 quad array. The 
association study was conducted using 152,234 single nucleotide polymor-
phisms that were present on both manufacturers’ chips in 192 high myopic 
cases and 1064 controls to identify associated regions.
RESULTS. Statistical risk associations were found in the 8p23 (MYP10) and 
10q21.1 (MYP15) regions. Rs189798 (8p23) and rs11005665 (10q21.1) 
showed the strongest associations in the associated regions (P=6.64x10-7 
and P=2.77x10-5, respectively). The imputed results at 8p23 showed 2 
peaks of interest. One region spanned 130kb including rs189798 between 
MIR4660 and PPP1R3B with the most significant association at rs17155227 
(P=1.12x10-10). The second novel peak located in the middle of MIR124-1 
and MSRA gene was only 4kb in length with the highest association at 
rs55864141 (P=1.36x10-7). The peak of the imputed 10q21.1 region was 
located in the same region as non-imputed dataset between ZWINT and 
MIR3924, and was 160kb in length with rs3107503 having the lowest P va-
lue (P=1.62x10-7).
CONCLUSION. we found that 8p23 (MYP10) and 10p21.1 (MYP15) are as-
sociated with high myopia in French population and significantly refined 2 
associated loci.

 W. Meng: None. J. Butterworth: None. D. Bradley: None. A. Hughes: None. V. 
Soler: None. P. Calvas: None. F. Malecaze: None.

P03.14
Vitamin D receptor signaling and the axial myopia in children
A. N. Voitovich1, R. Bannour1, T. S. Razorenova2, V. V. Brzheskii1, V. I. Larionova2,3;  
1St. Petersburg State Pediatric Medical University, Saint-Petersburg, Russian Federation, 
2North-Western State Medical University n.a. I.I. Mechnikov, Saint-Petersburg, Russian 
Federation, 3St. Petersburg State Pavlov Medical University, Saint-Petersburg, Russian 
Federation.

The main reason for myopia in children is the eyeball overgrowth in the 
anteroposterior direction. The aim of this study was to investigate an asso-
ciation of gene polymorphisms COL1A1 G-1997T, G+1245T, VDR А-3731G, 
T+61968С, and APOA1 G-75A, C+83T with the development and severity of 
axial myopia in children. We examined 53 girls and 24 boys aged 4 to 17 yo: 
19 (38 eyes) - with high myopia, 44 (88 eyes) – with medium myopia, and 14 
(28 eyes) - with emmetropia. Data of medical history, family history of my-
opia, ocular tonometry, and A-scan ultrasound biometry were collected for 

multivariate statistics. RESULTS: The medium myopia was associated with 
the carrying of VDR-3731A-allele and +61968TT-genotype. Also, it was as-
sociated with the carrying of APOA1-75A-allele, and the female sex. The high 
myopia was associated with the carrying of VDR-3731A-allele, the carrying 
of APOA1-75A-allele, and the carrying of COL1A1-1997T-allele. Collagen ty-
peI alpha1 is the main component of the eye sclera matrix, and is known 
as an eye growth GO-signal. Apolipoprotein A1 is the transporter of chole-
sterol, a precursor of the 25(OH)2vitaminD3, and is supposed to be a STOP-
signal of eye growth. The function of the vitamin D receptor in eye tissues 
is not clear. But it is known, that receptor activated with 25(OH)2vitaminD3 
inhibits indirectly expression of collagen typeI. So, we hypothesize that vit-
amin D receptor might be a STOP-signal of the eye growth, and VDR poly-
morphism together with vitamin D or ultraviolet deficiency might be a cause 
of axial myopia in children.

 A.N. Voitovich: None. R. Bannour: None. T.S. Razorenova: None. V.V. 
Brzheskii: None. V.I. Larionova: None.

P03.15
Molecular Analysis of TYR, P, TYRP1 , SLC45A2 and GPR143 Genes in 
the Italian Reference Centre for Patients with Oculocutaneous and 
Ocular Albinism.
P. Primignani1, L. Mauri1, S. Penco1, L. Barone1, A. Del Longo2, M. Mazza2, G. Marsico2, M. 
C. Patrosso1, E. Piozzi2;  
1Medical Genetics Laboratory, Niguarda Ca Granda Hospital., Milan, Italy, 2Pediatric 
Ophtalmology, Niguarda Ca Granda Hospital., Milan, Italy.

Since April 2006 a cohort of 216 OCA or OA subjects were recruited from the 
Medical Genetic Unit and the Department of Pediatric Ophtalmology of the 
Niguarda Ca’ Granda Hospital of Milan (Italy).
TYR, P-protein, TYRP1, SLC45A2 and GPR143 genes, associated to the diffe-
rent phenotypes OCA1, OCA2, OCA3, OCA4 and OA1, have been characteri-
zed by sequencing analysis.
Furthermore in order to detect the presence of TYR and P genomic rear-
rangements (deletion/duplication), MLPA (Multiplex Ligation-dependent 
Probe Amplification) assay was performed.
After clinical examination and instrumental evaluation by our Ophthalmo-
logic Centre, all patients received a genetic counselling and signed an infor-
med consent.
Up to date the complete analysis of the four genes associated with OCA phe-
notype was performed on 117 patients. We identified TYR mutations/dele-
tions in 84 patients, P mutations/deletions in 19 patients, TYRP1 pathologi-
cal alterations in 2 children, SLC45A2 mutations in 5 patients.
Only 7 OCA patients (6%) remained molecularly undiagnosed
We also analyzed for GPR143 gene 8 male patients with a probable OA1 phe-
notype, possibly X-linked segregating, we found pathological DNA variation 
in all of them.
The mutations identified in this study are missense and nonsense, small de-
letions/duplications, splicing defects and gross deletions.
TYR gene sequencing has already been performed on the remaining 91 OCA 
patients and no mutations have been identified. The analysis of the other ge-
nes is currently in progress. Our preliminary results indicate that the OCA1 
frequency reaches at least the 40% in our country.

 P. Primignani: None. L. Mauri: None. S. Penco: None. L. Barone: None. A. 
Del Longo: None. M. Mazza: None. G. Marsico: None. M.C. Patrosso: None. E. 
Piozzi: None.

P03.16
Peripapillary Chorioretinal Lacunae in an Autosomal Microdeletion 
Syndrome
R. Gavrilova, E. M. Broomall, D. L. Renaud, R. Ghadban, M. C. Brodsky;  
Mayo Clinic, Rochester, MN, United States.

Chorioretinal lacunae (PCRL) consist of well-circumscribed, full-thickness 
defects of retinal pigment epithelium and choroid, with intact overlying re-
tina. Although pathognomonic for Aicardi syndrome (AS), PCRL are seen in 
other conditions including microcephaly with chorioretinal degeneration, 
oral-facial-digital, oculo-auricular syndromes.
AS is characterized by agenesis of corpus callosum, seizures and PCRL. Inhe-
ritance is presumed X-linked dominant but causative gene is unknown. We 
present girl without the classic AS triad who had PCRL due to chromosome 
3 microdeletion.
18 month old girl was evaluated for speech, motor delays, staring spells. She 
was born at 32 weeks gestation to pregnancy complicated by preeclampsia. 
At birth, was noted to have left hand preaxial polydactyly, atrial-septal de-
fect, pulmonary valvular stenosis. Examination disclosed flat nasal bridge, 



ABSTRACTS POSTERS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG 123

Back to index

epicanthal folds, wide mouth, retromicrognathia, truncal hypotonia. Retinal 
examination showed bilateral PCRL, which consisted of depigmented areas 
with variably pigmentated borders, surrounding optic discs. MRI revealed 
mild thinning of corpus callosum and diffuse hypomyelination.
Genomic hybridization microarray demonstrated 6-megabase interstitial 
deletion of chromosome 3, spanning 3q21.3 to 3q22.1.
Conclusions: PCRL are not unique to Aicardi syndrome.
AS is thought to arise from gene mutation on X-chromosome. Our patient’s 
large autosomal deletion comprised 66 genes, none known to be associated 
with chorioretinal lacunae. It is possible that PCRL in our and patients with 
AS may result from complex gene interactions between the X chromosome 
and autosomes.
Because our patient had autosomal microdeletion, we recommend chromo-
somal microarray be performed in patients with PCRL when neurological 
features do not correspond to those in AS.

 R. Gavrilova: None. E.M. Broomall: None. D.L. Renaud: None. R. Ghadban: 
None. M.C. Brodsky: None.

P03.17
Early-onset neurological presentation of OPA1- associated autosomal 
dominant optic atrophy with variable expressivity
C. Vinkler1, Y. Cohen Rappaport2, E. Leshinsky-Silver3, S. Cohen3, T. Lerman-Sagie4, L. 
Blumkin4, M. Michelson1, D. Lev1;  
1Institute of Clinical Genetics Wolfson Medical Center, Holon, Israel, 2Metabolic 
Nerogenetic clinic Wolfson Medical Center, Holon, Israel, 3Genetics Lab, Wolfson Medical 
Center, Holon, Israel, 4Pediatric Neurology, Wolfson Medical Center, Holon, Israel.

OPA1 encodes a protein involved in regulation of mitochondrial inner mem-
brane fusion and cristae remodeling. Mutations in the OPA1 gene are the 
most common identifiable cause of autosomal dominant optic atrophy 
(DOA), which is characterized by childhood-adulthood onset of selective re-
tinal ganglion cell loss, temporal pallor of the optic nerve and a typical color 
vision deficit with reduced acuity. Dominant optic atrophy plus applies to a 
subgroup of patients manifesting extraocular neurologic signs.
We describe a girl presenting with infantile onset optic atrophy, develop-
mental delay, ataxia, tremor and hypotonia.
She was born at term to unrelated healthy parents. Her mother noticed ab-
normal eye movements since early infancy. Strabismus, hypotonia and mo-
tor delay were diagnosed at the age of 1y. At 18m optic atrophy, reduced 
visual acuity, eye lid retraction and developmental delay were diagnosed. At 
2y ataxia and tremor were noted . Brain MRI at 4 years showed atrophy of 
the optic nerve and chiasm.
A known disease causing heterozygous missense mutation A1146G (I382M 
) was found in the OPA1 gene by exome sequencing. Her healthy mother and 
aunt carry the same mutation.
This is a description of an unusually early infantile onset, OPA1 associated 
optic atrophy plus, in a girl whose asymptomatic mother carries the same 
mutation. There is one report regarding early onset severe clinical manife-
station of OPA1+ associated with compound heterozygosity for OPA1 muta-
tions. We postulate that a further explanation could be involvement of ano-
ther gene and epigenetic factors in the mechanism of the disease.

 C. Vinkler: None. Y. Cohen Rappaport: None. E. Leshinsky-Silver: None. S. 
Cohen: None. T. Lerman-Sagie: None. L. Blumkin: None. M. Michelson: 
None. D. Lev: None.

P03.18
Age related macular degeneration and association of CFH Y402H, 
rs1410966, LOC387715 A69S, rs11200638 and complement 
component 3 (R102G) polymorphisms in Turkish Population
Y. Soysal1, Ü. U. İnan2, F. M. İçduygu1, A. Akıllı1, N. İmirzalıoğlu1;  
1Afyon Kocatepe University Faculty of Medicine Department of Medical Genetics, 
Afyonkarahisar, Turkey, 2Afyon Kocatepe University Faculty of Medicine Department of 
Eye Diseases, Afyonkarahisar, Turkey.

Age related macular degeneration (AMD) is a complex multifactorial disea-
se. In this study, it is aimed to establish a relation between single nucleotide 
polymorphisms of genes (in Complement Factor H (CFH) rs1061170 and 
rs1410966, in HTRA1 rs11200638 and rs10490924, in C3 gene rs2230199) 
which are among the suspected genes in AMD disease. 100 healthy control 
individuals and 199 patients who have long AMD history were involved in 
this study. Statistically meaningful difference has been observed (p=0.002) 
between patient and control groups when 183 AMD patients were evalu-
ated for Y402H polymorphism. The difference between groups has been 
found statistically meaningful for LOC387715 (rs10490924). In our study 
on RS11200638 , 56.4% GG, 34.3 %AG, 9.3% AA genotypes and GG 26.4 

%, AG 47.2 %, AA 26.4% genotypes were determined for patient and con-
trol groups, respectively. Evaluations of results have revealed that there is 
meaningful difference in distruption of genotype for rs11200638 polymor-
phism between patient and control groups (p=0.0001). But no meaning-
ful difference has been observed for distruption of genotypes between 
patient and control groups when rs2230199 polymorphism is considered 
(p=0.981). A meaningful difference has been obtained for distruption of ge-
notypes between patient and control groups for rs1410996 polymorphism 
(p=0.013). Rs2230199 has given statistically meaningless results in our stu-
dy on the contrary to the findings obtained for Caucasians. The results that 
we obtained during this study will be useful for scientific studies which are 
concentrated on geriatric diseases because of ageing world population in 
the sense of transferring the data of Turkish population.

 Y. Soysal: None. Ü.U. İnan: None. F.M. İçduygu: None. A. Akıllı: None. N. 
İmirzalıoğlu: None.

P03.19
Investigating the complex genetic architecture of Age-Related Hearing 
Impairment by a Genome-Wide Association Study in the European 
population
S. Bonneux1, E. Fransen1,2, J. J. Corneveaux3, J. D. Ohmen4, R. A. Friedman4, M. J. 
Huentelman3, G. Van Camp1;  
1Department of Medical Genetics, University of Antwerp, Antwerp, Belgium, 2StatUa 
Center for Statistics, University of Antwerp, Antwerp, Belgium, 3Neurogenomics Division, 
Translational Genomics Research Institute, Phoenix, AZ, United States, 4, Gonda Research 
Center for Cell and Molecular Biology,House Ear Institute, Los Angeles, CA, United States.

Age-Related Hearing Impairment (ARHI) or presbyacusis is the most com-
mon sensory impairment in elderly and the leading cause of adult-onset 
hearing loss. It is a severe social and health problem. ARHI is a complex 
disease with both genetic and environmental factors contributing to the 
degeneration of the cochlear cells, but remains poorly studied from the 
genetic side. To further elucidate the genetic factors for ARHI, we perfor-
med a Genome-Wide Association Study (GWAS) using the Illumina CNV370 
quad chip and the Illumina HumanOmniExpress BeadChip on 1560 samples, 
representing the 20% extremes of a population of 2161 Antwerp subjects 
aged 55-65 years for 3 audiometric phenotypes, as scored by principal com-
ponent (PC) analysis. We tested association with ARHI by linear regression 
between each genotype and each PC-score. In addition, we adjusted for en-
vironmental factors (PLINK software) and for population stratification (EM-
MAX software). Previously reported susceptibility genes for ARHI could not 
be replicated. To more deeply investigate the genetic architecture of ARHI, 
we executed pathway-analysis (MAGENTA software), examined the role of 
rare variants per gene (SKAT software) and analysed gene-gene interaction 
(SIXPAC software). GCTA (Genome-wide Complex Trait Analysis software) 
estimated that 16 % of the phenotypic variance could be explained by the 
SNPs analysed in our GWAS. This analysis proves for the first time that ARHI 
is a highly complex disease, involving many genetic factors with small effect 
sizes, while there is no evidence for major genetic risk factors with high ef-
fect sizes.

 S. Bonneux: None. E. Fransen: None. J.J. Corneveaux: None. J.D. Ohmen: 
None. R.A. Friedman: None. M.J. Huentelman: None. G. Van Camp: None.

P03.20
Heterozygous mutation IVS1+1G>A (GJB2 gene) is associated with 
age-related hearing impairment (ARHI) in the Yakut population 
isolate (Eastern Siberia)
N. A. Barashkov1,2, F. M. Teryutin1,3, V. G. Pshennikova1, A. V. Soloviev3, L. A. Klarov4, 
A. A. Kozjevnikov5, L. M. Vasilieva6, E. E. Fedotova6, M. V. Pak7, S. N. Lekhanova8, N. A. 
Solovieva1, A. M. Rafailov9, A. N. Alexeev10, O. L. Posukh11,12, L. U. Dzhemileva13, S. A. 
Fedorova1,3, E. K. Khusnutdinova13,14;  
1Department of Molecular Genetics, Yakut Scientific Centre of Complex Medical 
Problems, Siberian Branch of the Russian Academy of Medical Sciences, Yakutsk, 
Russian Federation, 2Laboratory of Molecular Biology, Biology and Geography Faculty, 
M.K. Ammosov North-Eastern Federal University, Yakutsk, Russian Federation, 
3Laboratory of Molecular Biology, Biology and Geography Faculty, M.K. Ammosov 
North-Eastern Federal University, Yakutsk, Russian Federation, Yakutsk, Russian 
Federation, 4Department of Radiology, Republican Hospital #2 – Center of Emergency 
Medicine, Ministry of Public Health of the Sakha Republic, Yakutsk, Russian Federation, 
5Republican Centre of Professional Pathology, Republican Hospital #2 – Center of 
Emergency Medicine, Ministry of Public Health of the Sakha Republic, Yakutsk, Russian 
Federation, 6Audiology-Logopaedic Center, Republican Hospital #1 - National Medical 
Centre, Ministry of Public Health of the Sakha Republic, Yakutsk, Russian Federation, 
7Department of Pediatric, Medical Institute, M.K. Ammosov North-Eastern Federal 
University, Yakutsk, Russian Federation, 8Department of normal and abnormal anatomy, 
operative surgery with the topographic anatomy and forensic medicine, Medical 
Institute, M.K. Ammosov North-Eastern Federal University, Yakutsk, Russian Federation, 



ABSTRACTS POSTERS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG124

Back to index

9Department of Biology, Biology and Geography Faculty, M.K. Ammosov North-Eastern 
Federal University, Yakutsk, Russian Federation, 10Institute of Humanitarian Research 
and Indigenous Peoples of the North, Siberian Branch of the Russian Academy of 
Sciences, Yakutsk, Russian Federation, 11Laboratory of Genetic Recombination and 
Segregation, Institute of Cytology and Genetics, Siberian Branch of the Russian 
Academy of Sciences, Novosibirsk, Russian Federation, 12Department of Cytology and 
Genetics, Novosibirsk State University, Novosibirsk, Russian Federation, 13Department of 
Genomics, Institute of Biochemistry and Genetics, Ufa Scientific Centre, Russian Academy 
of Sciences, Ufa, Russian Federation, 14Department of Genetics and Fundamental 
Medicine, Bashkir State University, Ufa, Russian Federation.

Age-Related Hearing Impairment (ARHI 1 and ARHI 2: OMIM 612448, 
612976) is one of the frequent sensory disorders registered in 50% individu-
als to the age of 80 years. ARHI is multifactorial disorder due to environmen-
tal and poor-known genetic components. In this study, we present the data 
on age-related hearing impairment of 48 carriers of mutation IVS1+1G>A 
(GJB2 gene) and 166 subjects with GJB2-genotype wt/wt in the Yakuts, Si-
berian population isolate (Eastern Siberia). The GJB2 gene resequencing and 
detailed audiometric analysis in the frequency range 0.25, 0.5, 1.0, 2.0, 4.0, 8.0 
kHz were performed in all examined subjects. Comprehensive molecular and 
audiological analysis of all individuals allows examination for the presence 
of genotype-phenotype correlations of mutation IVS1+1G>A and hearing of 
subjects from examined groups. We revealed the linear dependence between 
increase of average hearing thresholds at speech frequencies (0.5,1.0,2.0,4.0 
kHz) and age of individuals with genotype IVS1+1G>A/wt (r=0.571, p=0.001 
for males and r=0.523, p=0.000007 for females). Moreover, the average hea-
ring thresholds on high frequencies (4.0 and 8.0 kHz) in individuals with ge-
notype IVS1+1G>A/wt (both sexes) were significantly worse than in individu-
als with genotype wt/wt (p<0.05). Age of hearing loss manifestation in indivi-
duals with genotype IVS1+1G>A/wt was estimated to be ~ 40 years (r=0.572, 
p=0.0001). These findings demonstrate that the IVS1+1G>A mutation (GJB2) 
is associated with age-related hearing impairment (ARHI) of the IVS1+1G>A 
carriers in the Yakuts.
This study was supported by RFBR grants (#11-04-01221-а), (#12-04-
00342-а), (#12-04-98520-р), (#12-04-97004-р), (#12-04-31230), and the 
Sakha Republic President Grant for Young Researchers for 2013 year.

 N.A. Barashkov: None. F.M. Teryutin: None. V.G. Pshennikova: None. A.V. 
Soloviev: None. L.A. Klarov: None. A.A. Kozjevnikov: None. L.M. Vasilieva: 
None. E.E. Fedotova: None. M.V. Pak: None. S.N. Lekhanova: None. N.A. 
Solovieva: None. A.M. Rafailov: None. A.N. Alexeev: None. O.L. Posukh: 
None. L.U. Dzhemileva: None. S.A. Fedorova: None. E.K. Khusnutdinova: None.

P03.21
Mutations in PXDN cause complex microphthalmia, anterior segment 
dysgenesis, hypotonia and developmental delays
A. M. Slavotinek1, R. Lao2, P. Tang2, E. Wan2, T. Bardakjian3, P. Kwok2,4,5, A. Schneider3;  
1Dept. Pediatrics, University of California San Francisco, San Francisco, CA, United 
States, 2Institute for Human Genetics, University of California San Francisco, San 
Francisco, CA, United States, 3Division of Medical Genetics, Einstein Medical Center, 
Philadelphia, PA, United States, 4Cardiovascular Research Institute, University of 
California San Francisco, San Francisco, CA, United States, 5Department of Dermatology, 
University of California San Francisco, San Francisco, CA, United States.

Anophthalmia and microphthalmia (A/M) are common birth defects that are 
significant because of visual loss. Mutations in SOX2 and other genes can cau-
se A/M, but there is high genetic heterogeneity and more than 50% of affec-
ted individuals do not receive a molecular genetic diagnosis. We used exome 
sequencing to study a Caucasian family with two children who had complex 
A/M with anterior segment dysgenesis, sclerocornea, microphthalmia, deve-
lopmental delays and hypotonia. The older male sibling had glaucoma. Analy-
sis with ANNOVAR revealed both sibs shared 262 sequence variants. 11 genes 
had two novel variants and 4 of these genes were expressed in the eye. Sanger 
sequencing showed two Peroxidasin (PXDN) mutations in both sibs - a mater-
nally inherited nonsense mutation, c.C1021T predicting p.R341* and a pater-
nally inherited, frameshift mutation, c.2375_2397del, predicting premature 
protein truncation. Mutations in the PXDN gene were previously described in 
three families with congenital cataracts, microcornea, sclerocornea and de-
velopmental glaucoma that had no extraocular anomalies (Khan et al., 2011). 
The gene is expressed in corneal epithelium and is secreted to the extracel-
lular matrix, thus the eye defects may result from impaired adhesion in the 
anterior segment or an inability to metabolize reactive oxygen intermediates. 
Our finding of a broader phenotype for PXDN than previously appreciated is 
characteristic for exome sequencing, which has proven to be highly effective 
for mutation detection in “atypical” presentations. We conclude that PXDN 
mutations should be considered in complex microphthalmia with anterior 
segment dysgenesis. Khan et al., Am J Hum Genet 2011;89:464.

 A.M. Slavotinek: None. R. Lao: None. P. Tang: None. E. Wan: None. T. 
Bardakjian: None. P. Kwok: None. A. Schneider: None.

P03.22
Diagnosis of Bardet-Bield Syndrome by a custom multiplexing 
mutation panel
J. Sá, P. Rendeiro, A. Lopes, L. Lameiras, L. Dias, A. Palmeiro, P. Tavares;  
CGC Genetics, Porto, Portugal.

Introduction: Bardet-Biedl Syndrome (BBS) is a pleiotropic ciliopathy 
characterized by inducing alterations in diverse body systems leading to a 
wide range of clinical features. Its prevalence is estimated at 1/150,000. Its 
main features are obesity, progressive pigmentary retinopathy, post-axial 
polydactyly, polycystic kidneys, hypogenitalism, and learning disabilities. 
Pigmentary retinopathy is always present in adults. Progressive vision loss, 
some degree of intellectual deficit and obesity can severely impair the life 
quality of the affected persons. BBS is a genetically heterogeneous disease 
transmitted in most families as autosomal recessive disease. To date, four-
teen genes have been associated with BBS, representing up to 80% of the 
cases.
Method: We developed a custom multiplex mutation panel (CGC Mutation 
Panel - Pat. Pending) that contains a total of 129 point mutations identified 
on the 13 principle genes involved in Bardet-Biedl syndrome: BBS1, BBS2, 
BBS3/ARL6, BBS4, BBS4, BBS6/MKKS, BBS7, BBS8/TTC8, BBS9/B1, BBS10, 
BBS11/TRIM32, BBS12 and BBS13/MKS1.
Results: From the 30 samples tested we detected the following mutations 
on 4 cases:
c.1169T>G (p.Met390Arg) mutation in heterozygosity in the BBS1 gene
c.1015A>G (p.Ile339Val) in heterozygosity was detected in the MKKS gene
c.1169T>G (p.Met390Arg) in homozygosity was detected in the BBS1 gene
c.951+1G>A mutation in homozygosity was detected in the BBS1 gene
Conclusion: This approach is a valuable diagnostics tool, since it detects 
the most common mutations associated with Bardet-Bield syndrome. This 
panel reduces time and costs to achieve a diagnosis and improves its capabi-
lity, independently of the sample type, allowing an earlier decision-making 
process in patient management.

  J. Sá: F. Consultant/Advisory Board; Modest; CGC Genetics. P. Rendeiro: A. 
Employment (full or part-time); Modest; CGC Genetics. A. Lopes: A. Employment 
(full or part-time); Modest; CGC Genetics. L. Lameiras: A. Employment (full or 
part-time); Modest; CGC Genetics. L. Dias: A. Employment (full or part-time); 
Modest; CGC Genetics. A. Palmeiro: F. Consultant/Advisory Board; Modest; CGC 
Genetics. P. Tavares: E. Ownership Interest (stock, stock options, patent or other 
intellectual property); Modest; CGC Genetics.

P03.23
Nation-wide genetic screening for patients with bilateral 
nonsyndromic sensorineural hearing loss (SNHL) in Slovakia
I. Mašindová1, L. Varga2,1, M. Hučková1,3, M. Balogová1, &. Šuchová4, M. Profant2, I. 
Klimeš1,3, D. Gašperíková1,3;  
1Institute of Experimental Endocrinology, Slovak Academy of Sciences, Bratislava, 
Slovakia, 2I. Otorhinolaryngology Clinic, Faculty of Medicine and University Hospital, 
Comenius University, Bratislava, Slovakia, 3Centre for Molecular Medicine, Slovak 
Academy of Sciences, Bratislava, Slovakia, 4Department of Phoniatry, University 
Hospital, Bratislava, Slovakia.

Introduction: Etiology of hearing impairment is very heterogeneous. Ap-
proximately 50% of all deaf born cases are attributed to genetic causes. 
Exact data about genetic etiology of bilateral sensorineural hearing loss in 
our country are not fully available. Therefore, the aim of our study was to 
carry out the genetic screening for selected genes in patients with bilateral 
nonsyndromic SNHL throughout Slovakia.
Patients and Methods: Since 2010 we have recruited more than 560 sub-
jects from all boarding schools for children with hearing disabilities in Slova-
kia and University Hospital in Bratislava. For genetic testing, 418 unrelated 
individuals with clinically manifested bilateral SNHL were selected and se-
quenced for GJB2 gene. In 206 patients, we have also carried out analyses of 
GJB6, GJB3 and POU3F4 genes using the MLPA methodology.
Results: We identified 14 already known mutations, six polymorphisms 
and one variant in the GJB2 gene. Homozygous and compound heterozygous 
mutations were present in 21% and 11% of the subjects, respectively. Pro-
portion of the subjects without having any pathogenic allele, reached 61%. 
In one individual, a simultaneous occurrence of the 309 kb large deletion 
in GJB6 with the GJB2 mutation was identified. No mutations were found in 
other genes investigated.
Conclusions: 1. We have established the mutation profile of GJB2/GJB6 ge-
nes in subjects identified across whole Slovakia, and 2. we have confirmed 
the genetic etiology of hearing impairment in 32% of individuals studied. 
3. Our findings serve as key information for genetic counseling and clinical 
prognosis of SNHL.
Supported by: APVV/0148-10, VEGA/1/0465/11, Transmed2/26240120030 
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P03.24
Cytokine Genes Polymorphisms and Expression Pediatric Cochlear 
Implant Patients: No Association with TNF-α (-308), and IL-6 (174), 
but the IFN-γ (+874) in Associated with the Disease in Turkish 
Patients
E. Baysal1, S. Oguzkan Balcı2, F. Celenk1, M. Kahraman2, M. Deniz1, O. Tunc1, C. Durucu1, S. 
Mumbuc1, M. Kanlıkama1, S. Pehlivan2;  
1University of Gaziantep, Faculty of Medicine, Department of Otolaryngology, Gaziantep, 
Turkey, 2University of Gaziantep, Faculty of Medicine, Department of Medical Biology 
and Genetics, Gaziantep, Turkey.

The aim of this study was to explore the association between polymorphis-
ms and expressions of three cytokine genes and clinical parameters in pati-
ents in children who underwent cochlear implantation because of congeni-
tal profound sensorineural hearing loss.
We analyzed three cytokine genes (IL-6, IFN-γ and TNF-α) in 64 cases with 
congenital sensorineural hearing loss and in 70 healthy controls. Cytokine 
genotyping was performed by the PCR-SSP method. All data were analyzed 
using de Finetti program and SPSS version 14.0 for Windows.
No significant differences were detected between the patient group and the 
healthy controls with respect to the distributions and numbers of genotypes 
and alleles in TNF-α and IL-6. However, the TT genotype associated with 
high expression in IFN-γ and T allel frequency were found to be significantly 
more frequent in the patients group as compared to the controls (p=0.016, 
0.023, respectively).
The relationship between cytokine genotypes/expressions and clinical pa-
rameters in patients with congenital hearing loss has not been investigated 
before. Our results suggest that high expression of IFN-γ gene may be as-
sociated with susceptibility to disease. Consequently, IFN-γ may be a use-
ful marker for ethiopathogenesis in patients with congenital sensorineural 
hearing loss.

 E. Baysal: None. S. Oguzkan Balcı: None. F. Celenk: None. M. Kahraman: 
None. M. Deniz: None. O. Tunc: None. C. Durucu: None. S. Mumbuc: None. M. 
Kanlıkama: None. S. Pehlivan: None.

P03.25
Clinical and genetic characteristics of patients with POU3F4 X-linked 
deafness
R. Birkenhäger, E. Prera, S. Arndt, W. Maier, R. Laszig, A. Aschendorff;  
Department of Otorhinolaryngology, Head and Neck Surgery, University Medical Center 
Freiburg, Freiburg, Germany.

Hearing impairment is the most common sensory disorder in humans, affec-
ting approximately one to three in 1000 newborns, with 50 % due to genetic 
causes. The majority of these cases (70 %) are non-syndromic, about 2 % of 
these are X-linked. So far five different X-linked loci have been mapped, the 
causative gene POU3F4 (MIM 300039) has been identified for the gene locus 
DFNX2. This hearing loss is often progressive, with temporal bone abnorma-
lities and stapes fixation. Temporal bone anomalies include dilation of the 
fundus of the internal acoustic canal (IAC), that can increase the risk of CSF 
gusher during stapes or cochlear implant surgery. POU3F4 belongs to a sub-
family of transcription factors, which are characterized by two conserved 
DNA binding domains, a POU and a HOX domain. Several molecular gene-
tic studies have identified mutations in the POU3F4 gene, including parti-
al or complete deletions of the gene, as well as deletions, inversions, and 
duplications of the DFNX2 genomic region not encompassing the POU3F4 
coding sequence. Here we present the clinical characteristics of four pati-
ents from independent families. Mutations analysis in the POU3F4 gene was 
brought by direct sequencing. Sequence analyses revealed a novel deletion 
of 2600 bp [TAG (Stop) +21nt - 2620nt] and two novel missense mutations 
c.902C>T, (p.P301L) and c.973 T>A, (p.W325R) and in a fourth patient an al-
ready known missense mutation c.907C>T, (p.P303S). Until now three novel 
strongly conserved mutations in the HOX-domain of the POU3F4 transcripti-
on factor were identified leading to an effect in the protein function.

 R. Birkenhäger: None. E. Prera: None. S. Arndt: None. W. Maier: None. R. 
Laszig: None. A. Aschendorff: None.

P03.26
A novel mutation (p.Asp171Asn) in wolframin gene, in a patient 
presenting Low-Frequency Hearing Loss
A. C. Gonçalves1, T. D. Matos1, H. R. Teixeira1, M. Pimenta Machado2, M. Simão2, O. P. Dias2, 
M. Andrea2, G. Fialho1, H. Caria3;  
1Centre for Biodiversity, Functional, and Integrative Genomics (BioFIG), Lisbon, 
Portugal, 2Hospital Santa Maria (Centro Hospitalar de Lisboa Norte, E.P.E.), Lisbon, 
Portugal, 3School of Health, Polytechnic Institute of Setúbal ; Centre for Biodiversity, 
Functional, and Integrative Genomics (BioFIG), Faculty of Science, University of Lisbon, 
Lisbon, Portugal.

Nonsyndromic sensorineural hearing loss predominantly affecting the high 
frequencies is a genetically heterogeneous common disorder. On the contra-
ry, low-frequency sensorineural hearing loss (LFSNHL) is an unusual type in 
which frequencies at 2000 Hz and below are predominantly affected. Most 
of the families with LFSNHL carry mutations in WFS1 gene that maps to 
chromosome 4p16 and codes for wolframin, a membrane glycoprotein loca-
lized in the endoplasmic reticulum.
A Portuguese NSHL patient was shown to display LFSNHL after evaluation 
by pure tone audiometry. Blood sample was collected after signing written 
informed consent. Sequencing of exons 5 and 8 of WFS1 gene was perfor-
med after previous testing for mutations in the GJB2 coding exon and for the 
common GJB6 deletions using sequencing and multiplex-PCR, respectively. 
One hundred hearing Portuguese controls were sequenced for exon 5.
No mutations were found in GJB2 and GJB6 genes. A novel mutation, 
c.511G>A, was found in heterozygosity in the exon 5 of the WFS1 gene. At 
protein level, it causes an alteration of residue 511 of wolframin, occurring 
in the extracellular N-terminus domain of the protein, by changing an aspar-
tic acid to an asparagine (p.Asp171Asn). This mutation was not present in 
100 Portuguese hearing controls.
Since LFSNHL presents a dominant pattern, the auditory phenotype obser-
ved in this heterozygous patient might probably be due to the novel muta-
tion p.Asp171Asn. Functional characterization will be performed in order 
to assess its effect on the mutated protein and to clarify in which way this 
change leads to LFSNHL.

 A.C. Gonçalves: None. T.D. Matos: None. H.R. Teixeira: None. M. Pimenta 
Machado: None. M. Simão: None. O.P. Dias: None. M. Andrea: None. G. Fialho: 
None. H. Caria: None.

P03.27
Loss-of-function mutations in SOX10 cause Kallmann syndrome with 
deafness
V. Pingault1,2,3, V. Bodereau2, V. Baral1, S. Marcos4, Y. Watanabe1, A. Chaoui1, C. Fouveaut5, 
C. Leroy5, O. Vérier-Mine6, C. Francannet7, D. Dupin-Deguine8, F. Archambeaud9, F. 
Kurtz10, J. Young11, J. Bertherat12, S. Marlin13, M. Goossens1,2,3, J. Hardelin14, C. Dodé5,4, N. 
Bondurand1,3;  
1Inserm U955, Hopital Henri Mondor, Creteil, France, 2Laboratoire de Biochimie et 
Génétique, Hopital Henri Mondor, Creteil, France, 3Université Paris Est, Faculté de 
Médecine, Creteil, France, 4INSERM U1016, Institut Cochin and Université Paris-
Descartes, Paris, France, 5Laboratoire de biochimie et génétique moléculaire, Hopital 
Cochin, Paris, France, 6Endocrinologie, Centre hospitalier, Valenciennes, France, 
7Génétique médicale, Hôtel Dieu, Clermont Ferrand, France, 8Génétique médicale, 
Hôpital Purpan, Toulouse, France, 9Médecine et d’endocrinologie, Hôpital du Cluzeau, 
Limoges, France, 10Pédiatrie, Hôpital Bel Air, Thionville, France, 11Endocrinologie, 
Hôpital Bicêtre, Le Kremlin-Bicêtre, France, 12Endocrinologie, Hôpital Cochin, Paris, 
France, 13Génétique, INSERM U587, Hopital Trousseau, Paris, France, 14INSERM U587, 
Institut Pasteur, Université Pierre et Marie Curie, Paris, France.

The SOX10 transcription factor plays a role in the maintenance of progenitor 
cell multipotency, lineage specification, cell differentiation, and is a major 
actor in the development of the neural crest. It has been implicated in Waar-
denburg syndrome (WS), a rare disorder characterized by the association 
of pigmentation abnormalities and deafness, but SOX10 mutations cause a 
variable phenotype that spreads over the initial limits of the syndrome de-
finition. Based on recent findings of olfactory bulb agenesis in WS patients, 
we suspected SOX10 was also involved in Kallmann syndrome (KS). KS is 
defined by the association of anosmia and hypogonadotropic hypogonadism 
due to incomplete migration of neuroendocrine GnRH (gonadotropin-relea-
sing hormone)-cells along the olfactory, vomeronasal, and terminal nerves. 
Mutations in any of the nine causal genes identified to date account for only 
30% of the KS cases. KS can be either isolated or associated with a variety of 
other symptoms including deafness. We report SOX10 loss-of-function mu-
tations in approximately one-third of KS patients with deafness, which defi-
nes this gene as the first one with a substantial involvement in this clinical 
condition. Study of SOX10-null mutant mice revealed a new developmental 
role of SOX10 in a subpopulation of glial cells called olfactory ensheathing 
cells. These mice indeed showed an almost complete absence of these cells 
along the olfactory nerve pathway, as well as defasciculation and misrouting 
of the nerve fibers, impaired migration of GnRH-cells, and disorganization of 
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the olfactory nerve layer of the olfactory bulbs.
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Vérier-Mine: None. C. Francannet: None. D. Dupin-Deguine: None. F. 
Archambeaud: None. F. Kurtz: None. J. Young: None. J. Bertherat: None. S. 
Marlin: None. M. Goossens: None. J. Hardelin: None. C. Dodé: None. N. 
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P03.28
Exome sequencing and linkage analysis identifies novel N714H 
mutation in WFS1 as a cause of autosomal dominant hearing loss
A. Pollak1, U. Lechowicz1, M. Oldak2, M. Mueller-Malesinska1, L. Korniszewski1, H. 
Skarzynski1, R. Ploski3;  
1The Institute if Phisiology and Pathology of Hearing, Warsaw, Poland, 2Department of 
Histology and Embryology, Medical University of Warsaw, Warsaw, Poland, 3Department 
of Medical Genetics, Medical University in Warsaw, Warsaw, Poland.

Hearing loss (HI) is a significant medical problem in Poland and worldwide, 
occurring in 1 of every 500 newborns. The cause of hearing loss can be ge-
netic or environmental. Currently the background of genetic hearing impair-
ment is an area of intensive research conducted by many groups. Because 
of more than 40 genes involved in pathogenesis of nonsyndromic hearing 
loss, it is also an extremely heterogeneous trait. The most common variants 
responsible for an isolated recessive HI are mutations in the GJB2 gene, but 
there is no single gene accounts for the majority of cases of autosomal do-
minant (AD) HI. To date, more than 60 loci of ADHI were mapped, but par-
ticular genes were identified for only 25. However mutations in 4 of these 
genes (WFS1, KCNQ4, COCH, and GJB) are more frequent as a causes of ADHI 
in comparison to the other.
For searching the reason of HI among family members with AD pattern of 
inheritance, we performed linkage analysis using Affy 10K chip and exome 
sequencing on Illumina platform. Data analysis revealed novel N714H mu-
tation in WFS1 gene as a plausible reason for HI. Direct sequencing of frag-
ment of 8th exone of WFS1 gene showed perfect co-segregation between 
N714H mutation and HI among members of this family. N714H mutation is 
localized in exon 8, which contains the conserved C-terminal domain. Consi-
dering fact that the majority of deafness causing mutations have been iden-
tified particularly in exon 8, this domain seems to have a crucial function in 
the cochlea.

 A. Pollak: None. U. Lechowicz: None. M. Oldak: None. M. Mueller-Malesinska: 
None. L. Korniszewski: None. H. Skarzynski: None. R. Ploski: None.

P03.29
Mutations in GJB2 gene - a main cause of non-syndromal hearing loss 
among Belarus patients
O. Oleinik1, M. Siniauskaya1, E. Merkulava2, A. Levaya-Smaliak2, N. Danilenko1;  
1Institute of Genetics and Cytology, National Academy of Sciences, Minsk, Belarus, 
2Belarusian State Medical University, Minsk, Belarus.

About 50% of congenital non-syndromal hearing loss (SNHL) are caused by 
mutations in GJB2 gene. The spectrum and frequencies of the GJB2 muta-
tions depend on ethnic origin; in Europe 35delG recessive mutation is the 
most frequent. According to our previous data, the carrier rate of 35delG in 
Belarus is twice higher than European average (5.68%). Screening of 391 
patients revealed that 35delG is the main cause of SNHL in Belarus: 45.5% 
were homozygous, 13.1% heterozygous and for 41.4% the major GJB2 mu-
tation was not found.
Among 35delG heterozygotes with SNHL six other mutations in the GJB2 co-
ding exon 2 were found (combining single-strand conformational polymor-
phism analysis and sequencing methods). However, for 40 patients - 35delG 
heterozygotes - still only one mutant GJB2 allele was detected while for 139 
patients we did not find any exon 2 GJB2 mutations. Therefore, the aim of 
the present study was to determine still undetected genetic lesions causing 
SNHL in these patients. We screened them for the mutation IVS1+1G>A in 
splicing site (5’ UTR of GJB2 gene). Mutation IVS1+1G>A was detected in 
5 out of 179 patients, that indicates its high frequency. As a result, for five 
35delG heterozygote patients the second mutation was detected; thus, the 
genetic nature of SNHL for them was proved. Moreover, we estimated that 
for deaf patient cohort IVS1+1G>A is a third most common GJB2 mutations 
in Belarus, after 35delG and 312del14. The results obtained are necessary 
for further genetic testing of Belarus patients with non-syndromal hearing 
loss.

 O. Oleinik: None. M. Siniauskaya: None. E. Merkulava: None. A. Levaya-
Smaliak: None. N. Danilenko: None.

P03.30
Simultaneous Screening of 100 Mutations Associated with Non-
Syndromic Hearing Loss in Brazil
M. C. M. Svidnicki, S. M. da Silva-Costa, P. Z. Ramos, F. T. A. Martins, N. Z. P. Santos, A. M. 
Castilho, E. L. Sartorato;  
UNICAMP, Campinas, Brazil.

Recent advances in molecular genetics have allowed the determination of 
the genetic cause of non-syndromic hearing loss, but a large percentage of 
patients still remain with unidentified cause. It points an imminent need for 
new methodological strategies for the detection of an increased number of 
mutations in multiple genes. In this work we screened a set of 100 muta-
tions previously described in 20 different genes, using mass spectrometry 
system MassArray, Sequenom® followed by Sanger sequencing, to evaluate 
the contribution of selected changes in the etiology of deafness in Brazil. We 
analyzed a group of 45 individuals with non-syndromic hearing loss that 
were previously screened for mutations in main deafness genes, and that 
showed recessive mutations in GJB2 and GJB6 in only one allele. We found 
additional mutations in two genes: SLC26A4 and CDH23. In the SLC26A4 
were identified two mutations in heterozygous, p.C282Y in one individual 
and p.V609G in two other individuals. In CDH23 two missense mutations 
were found in different individuals, the p.R301Q mutation was found in ho-
mozygous, explaining the etiology of deafness, and the p.R1746Q was found 
in heterozygous. These results show that SLC26A4 and CDH23 mutations 
are frequent in individuals with non-syndromic hearing loss in Brazil and 
emphasize the necessity of considering these two genes for diagnosis. The 
presence of CDH23 and SLC26A4 mutations associated with GJB2 and GJB6 
mutations might suggest gene interaction, producing deafness in a digenic 
mode of inheritance, but the point need to be proved in further study.

 M.C.M. Svidnicki: None. S.M. da Silva-Costa: None. P.Z. Ramos: None. F.T.A. 
Martins: None. N.Z.P. Santos: None. A.M. Castilho: None. E.L. Sartorato: 
None.

P03.31
Audiologic characteristics of carriers of a dominant WFS1 mutation
U. Lechowicz1, M. Oldak2, A. Pollak1, M. Mueller-Malesinska1, L. Korniszewski1, H. 
Skarzynski1, R. Ploski3;  
1The Institute of Physiology and Pathology of Hearing, Warsaw, Poland, 2Department of 
Histology and Embryology, Medical University of Warsaw, Warsaw, Poland, 3Department 
of Medical Genetics, Medical University in Warsaw, Warsaw, Poland.

The WFS1 with chromosomal 4p16.1 position, encodes an endoplasmic 
reticulum (ER) membrane-embedded protein, called wolframin, which has 
physiological functions in membrane trafficking, secretion, processing and/
or regulation of ER calcium homeostasis. A proper calcium balance plays 
crucial role in many different cellular functions, including cell-to-cell com-
munication, the tensing (contraction) of muscles, and protein processing. 
Disturbances in the balance of calcium in the inner ear might interfere with 
the hearing process.
Mutations in WFS1 gene cause both autosomal dominant low-frequency 
sensorineural hearing loss (LFSNHL) at the DFNA6/14/38 locus and Wolf-
ram syndrome, characterized by autosomal recessive hearing loss, diabetes 
mellitus, diabetes insipidus and optic atrophy. The hearing loss caused by 
dominant WFS1 mutations has been reported to be very characteristic, pre-
ferentially affecting the low frequencies without significant influence on the 
high frequencies.
Using whole exome sequencing we recently found novel WFS1 mutation 
(p.N714H) segregating in a large family with autosomal dominant HI. The 
purpose of this study was to evaluate the audiograms in mutation carriers in 
order to validate the association between WFS1 mutations and low frequen-
cy HI. So far we obtained three audiograms. Whereas one of the audiograms 
was typical with low frequency HI (0.5KHz 45 dB, 8KHz 5 dB) two other 
were not (0.5KHz 90 dB, 8KHz 70 dB; 0.5KHz 55 dB, 8KHz 120 dB). The-
se data indicate that a flat down-sloping audiograms do not exclude WFS1 
defects.

 U. Lechowicz: None. M. Oldak: None. A. Pollak: None. M. Mueller-Malesinska: 
None. L. Korniszewski: None. H. Skarzynski: None. R. Ploski: None.

P03.32
Association of Mitochondrial Uncoupling Protein Gene 2 with 
Congenital Sensorineural Hearing Loss in Pediatric Patients
S. Pehlivan1, E. Baysal2, O. Tunc2, M. Nacak3, F. Çelenk2, M. Deniz2, C. Durucu2, S. 
Mumbuc2, M. Kanlıkama2, S. Oguzkan Balcı1;  
1University of Gaziantep, Faculty of Medicine, Department of Medical Biology and 
Genetics, Gaziantep, Turkey, 2University of Gaziantep, Faculty of Medicine, Department 
of Otolaryngology, Gaziantep, Turkey, 3University of Gaziantep, Faculty of Medicine, 
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Department of Pharmacology, Gaziantep, Turkey.

Recently findings suggest that uncoupling proteins (UCPs) may play a pro-
tective role against reactive oxygen species in neuron and a thermal signa-
ling role for neuron modulating in vestibular nevre. Uncoupling protein 
2 (UCP2) is expressed in inner ear periphery, but the function of UCP2 in 
inner ear tissues has not been determined yet. The aim of this study was 
to examine whether UCP2 gene variations are associated with congenital 
sensorineural hearing loss.
In this study, 64 congenital sensorineural hearing loss children and 80 age 
and sex matched healthy controls were detected for promoter -866G>A and 
exon 8 insertion/deletion (I/D) variations of UCP2 gene by using PCR and/
or RFLP methods.
Promoter and exon 8 variations of UCP2 gene were showed statistically si-
gnificant association with congenital sensorineural hearing loss patients. 
The distribution of II, ID and DD genotypes for the gene was 54.7 %, 26.7 
% and 18.6 % in patients compared with 8 %, 30.7 % and 61.3 % in the 
controls. Insertion homozygote genotype and I allele were found higher in 
patients (p<0.0001). The distribution of UCP2 gene promoter variation GG, 
GA and AA genotypes was 10.9 %, 45.3 %, 43.8% in patients compared with 
21.1 %, 62.5 %, 16.3 % in the controls. Statistically, AA genotype and A allele 
were found to be increased in patients (p=0.0003, p=0.0010, respectively).
Our data show that UCP2 gene may play a role for ethiopathogenesis of con-
genital sensorineural hearing loss. Further studies are needed to elucidate 
function of UCP2 in sensorineural hearing loss.

 S. Pehlivan: None. E. Baysal: None. O. Tunc: None. M. Nacak: None. F. 
Çelenk: None. M. Deniz: None. C. Durucu: None. S. Mumbuc: None. M. 
Kanlıkama: None. S. Oguzkan Balcı: None.

P03.33
Genetic aetiology of Hearing Loss in Cyprus
V. Anastasiadou1, G. Tanteles2, C. Costi2, C. Shammas2, E. Spanou2, V. Neocleous2, L. A. 
Phylactou2;  
1Makarios III Hospital & The Cyprus Institute of Neurology & Genetics, Nicosia, Cyprus, 
2The Cyprus Institute of Neurology & Genetics, Nicosia, Cyprus.

Mutations in the GJB2 (Connexin 26) gene are responsible for more than 
half of all cases of pre-lingual recessive inherited non-syndromic deafness 
in Europe. This study presents a mutation analysis of the GJB2 and GJB6 ge-
nes in 146 Cypriot patients with non-syndromic sensorineural hearing loss 
(SNHL) compatible with recessive inheritance. Patients were screened for 
the c.-23+1G>A splice mutation and the coding exon 2 of the GJB2 gene inclu-
ding also the deletions del(GJB6-D13S1830) and del(GJB6-D13S1854). Thirty 
patients were verified with bi-allelic GJB2 mutations and with c.35delG as 
the most dominating one, accounting for 81.7%, followed by p.Arg184Pro 
(6.7%), p.Leu90Pro (5.0%), p.Glu47stop (1.7%), delGlu120 (1.7%), 167del-
Thr (1.7%) and p.Val178Ala (1.7%).
Ten patients with severe SNHL were also identified with one mutation in 
the GJB2 gene only. Interestingly, five of these patients were identified in the 
heterozygous state with the GJB2 missense mutation/variant p.Val153Ile, 
while the rest were identified as heterozygous for p.Val37Ile, c.35delG, 
p.Leu90Pro, c.-23+1G>A splice mutation and the novel c.-1G>A 5’UTR.
Finally, no GJB6 mutations or the known del(GJB6-D13S1830) and del(GJB6-
D13S1854) were identified in any of the investigated Cypriot SNHL patients. 
This work confirms that the GJB2 c.35delG mutation is an important pa-
thogenic mutation for hearing loss in the Cypriot population and that the 
underlying molecular basis of autosomal recessive non-syndromic deafness 
in Cyprus is genetically relatively homogeneous. This finding will be used 
towards the effective diagnosis of SNHL, assisting in genetic counseling and 
used as a potential therapeutic platform.

 V. Anastasiadou: None. G. Tanteles: None. C. Costi: None. C. Shammas: 
None. E. Spanou: None. V. Neocleous: None. L.A. Phylactou: None.

P03.34
Deep-intronic mutations in OPA1 cause optic atrophy and “optic 
atrophy plus“ phenotypes
T. Bonifert1, M. Synofzik2, L. Schöls3, B. Wissinger1;  
1Molecular Genetics Laboratory, Institute for Ophthalmic Research, Tuebingen, Germany, 
2German Research Center for Neurodegenerative Diseases (DZNE), Tuebingen, Germany, 
3Department of Neurodegenerative Diseases, Hertie-Institute for Clinical Brain Research, 
Tuebingen, Germany.

Inherited Optic Neuropathies (ION) account for about 7% of legal blind-
ness in the European working-age population. Despite the progress in DNA 
sequencing, still around 55% of all ION cases remain unsolved. This might 
partly be due to the fact that important ION mutations are commonly missed 

by exonic sequencing techniques. Here we demonstrate for the first time 
that deep-intronic mutations in the most common nuclear ION gene OPA1 
cause optic atrophy and “optic atrophy plus” phenotypes in so far unresol-
ved ION patients.
Using cDNA analysis of puromycin treated patient-derived fibroblasts of an 
index family with a severe multisystemic “optic atrophy plus” phenotype, 
we identified a deep-intronic OPA1 mutation in intron 4b. The mutation 
creates a novel splice acceptor site, leading to inclusion of a cryptic exon. 
This aberrant splice product induces frameshift and subsequent nonsense-
mediated mRNA decay (NMD) of the mutated transcript. RFLP screening of 
intron 4b in 369 patients with unexplained ION (negative for exonic OPA1 
mutations) revealed 3 further families with deep-intronic mutations around 
the same site. In the affected siblings of the index family, the intronic mutati-
on occurred in conjunction with a known compound heterozygous mutation 
(I382M), which explains the observed severe phenotype. The I382M variant 
acts as a modifier that might be used as a hint for compound heterozygous 
mutations in non-coding regions of “optic atrophy plus” patients. We con-
clude that deep-intronic OPA1 mutations might explain a substantial share 
of so far unexplained cases with optic atrophy or “optic atrophy plus” phe-
notypes.

 T. Bonifert: None. M. Synofzik: None. L. Schöls: None. B. Wissinger: None.

P03.35
Sensorineural hearing loss in OPA1-linked disorders
D. Bonneau1, S. Leruez2, D. Milea3, S. Defoort-Dhellemmes4, E. Colin5, M. Crochet4, 
V. Procaccio1, M. Ferré1, J. Lamblin6, V. Drouin7, C. Vincent-Delorme8, G. Lenaers9, C. 
Blanchet10, P. Reynier1, P. Amati-Bonneau1;  
1INSERM U1083, Angers, France, 2Département d’Ophtalmologie, CHU Angers, Angers, 
France, 3Département d’Ophtalmologie, CHU Angers,, Angers, France, 4Département 
d’Ophtalmologie, CHU Lille, Lille, France, 5Département de génétique, CHU Angers, 
Angers, France, 6Département d’Oto-Rhino-Laryngologie, CHU Lille, Lille, France, 
77. Département de Biochimie et Génétique, CHU Rouen, Rouen, France, 8Service de 
Génétique Médicale, CH Arras, Arras, France, 9INSERM U-1051, Montpellier, France, 1010. 
Département d’Oto-Rhino-Laryngologie, CHU Montpellier, Montpellier, France.

Mutations in OPA1, encoding a mitochondrial dynamin-related GTPase, are 
reponsible for dominant optic atrophy (DOA). About 20% of OPA1 mutation 
carriers have complicated forms of DOA associating extra-ocular features 
such as deafness or neuromuscular disorders. Reviewing the files of 327 
patients with an OPA1 mutation, we found 21 patients with hearing loss 
(6.4%). In 10 patients deafness was detected under age 20 (~48%), in 3 pa-
tients over age 20 (~14%) and in 8 patients the age of onset was unknown 
(38%). The severity of deafness ranged from mild and moderate in 14 cases 
(66%) to profound in 5 cases (24%). Audiological tests supported the dia-
gnosis of auditory neuropathy in 8 cases.
Seven different OPA1 mutations were identified in deaf patients. Three mu-
tations, p.Arg445His, p.Gly401Asp and p.Leu243*, have been previously 
reported in patients affected with both DOA and deafness. Two mutations, 
p.Val291_Phe328del and p.Ile463_Phe464dup, have been reported in pa-
tients with isolated DOA but not in association with deafness. Finally, two 
novel OPA1 mutations, p.Arg437Glu and p.Ala357Leufs*4, are implicated for 
the first time in DOA and deafness. In the majority of patients with DOA and 
deafness, visual impairment occurred during the first decade while deafness 
appeared in late childhood or early adulthood. However, in 54% of patients 
deafness started prior to visual abnormalities indicating that a careful ex-
amination of the optic nerves is needed in young patients with post-lingual 
neurosensorial hearing loss.
These observations suggest that audition should be carefully tested, inclu-
ding a specific search for auditory neuropahy in OPA1 mutation carriers.

 D. Bonneau: None. S. Leruez: None. D. Milea: None. S. Defoort-Dhellemmes: 
None. E. Colin: None. M. Crochet: None. V. Procaccio: None. M. Ferré: 
None. J. Lamblin: None. V. Drouin: None. C. Vincent-Delorme: None. G. 
Lenaers: None. C. Blanchet: None. P. Reynier: None. P. Amati-Bonneau: None.

P03.36
Antisense oligonucleotide-mediated exon skipping to treat 10% of 
Leber congenital amaurosis cases.
X. Gerard1,2,3, I. Perrault1, S. Hanein1, E. Silva4, K. Bigot5, S. Defoort-Delhemmes6, M. Rio1, 
A. Munnich1, D. Schermann3, J. Kaplan1, A. Kichler2,3, J. Rozet1;  
1INSERMU781, Fondation IMAGINE, Paris Descartes University, Paris, France, 2Genethon, 
Evry, France, 3CNRS UMR8151-INSERMU1022, Paris, France, 4IBILI, Faculty of Medicine, 
University of Coimbra, Department of Ophthalmology, Centro Hospitalar Universitário 
de Coimbra, Coimbra, Portugal, 5CERTO, Paris, France, 6Exploration de la Vision & 
Neuro-ophtalmologie, CHU Lilles, Lilles, France.

Purpose: Leber congenital amaurosis (LCA) is a congenital or neonatal 
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blindness. The most common disease-causing mutation (>10%) is located 
deep in intron 26 of the CEP290 gene where it creates a strong splice donor 
site that leads to the insertion of a cryptic exon encoding a premature stop 
codon. Our aim was to assess antisense oligonucleotide (AON)-mediated 
exon skipping to correct the aberrant splicing.
Material and Methods: Patient fibroblasts harbouring the c.2991+1655 
A>G mutation and controls were transfected using antisense and sense 2’O-
methyl phosphorothioate oligonucleotides designed to target ESE around 
the mutation. The efficiency of skipping was assessed using qRT-PCR, We-
stern blot and primary cilia counting.
Results and discussion: CEP290 Expression levels were unchanged when 
control cells were transfected using the sense or antisens ONs (p>0.05). 
Likewise, no change was noted when patient cells were treated with the 
sense ONs (p>0.05). Conversely, a highly significant increase in expression 
of the wildtype CEP290 allele was obtained when cells were treated with 
AONs (0.029<p<0.002) with expression levels reaching that of controls. 
Western blot analysis evidenced increased levels of CEP290 in patients’ 
cell lines treated with the AONs but not the sense ONs. Finally, primary cilia 
expression was significantly reduced in patient’s fibroblasts compared to 
controls lines (48.6%±6.5%vs83.6%±3.2%; p=0.0097). Upon transfection 
with the antisense ONs but not the sense versions, the proportion of ciliated 
cells increased significantly in patients, reaching levels similar to controls 
(75.3%±3.5%vs78.3%±3.4%; p=0.624). These results show therapeutic po-
tential of exon skipping for the treatment of the most common LCA-causing 
mutation.

 X. Gerard: None. I. Perrault: None. S. Hanein: None. E. Silva: None. K. Bigot: 
None. S. Defoort-Delhemmes: None. M. Rio: None. A. Munnich: None. D. 
Schermann: None. J. Kaplan: None. A. Kichler: None. J. Rozet: None.

P03.37
Regulatory Mutations in the 5’UTR of NMNAT1, encoding the Nuclear 
Isoform of Nicotinamide Nucleotide Adenylyltransferase 1, cause 
Leber Congenital Amaurosis
F. Coppieters1, A. Baert1, A. L. Todeschini2,3, C. Van Cauwenbergh1, M. Bauwens1, S. De 
Jaegere1, T. de Ravel4, F. Meire5, N. Abdelmoula Bouayed6, L. Florentin-Arar7, R. A. Veitia2,3, 
B. P. Leroy1,8, E. De Baere1;  
1Center for Medical Genetics, Ghent University, Ghent, Belgium, 2CNRS UMR 7592, 
Institut Jacques Monod, Equipe Génétique et Génomique du Développement Gonadique, 
Paris, France, 3Université Paris Diderot-Paris VII, Paris, France, 4Center for Human 
Genetics, Leuven University Hospitals, Leuven, Belgium, 5Hôpital Des Enfants Reine 
Fabiola, Brussels, Belgium, 6Department of Histology, Medical University of Sfax, Sfax, 
Tunisia, 7Molecular biology and cytogenetics, Lito Maternity Hospital, Athens, Greece, 
8Department of Ophthalmology, Ghent University Hospital, Ghent, Belgium.

Leber Congenital Amaurosis (LCA) is the earliest inherited retinal dystrophy 
(RD). Recently, coding mutations in NMNAT1 resolved the last remaining lo-
cus, LCA9 (Falk et al. 2012). Here, we aimed to identify the genetic defect in 
an LCA9-linked consanguineous Sub-Saharan African family (F1) and deter-
mine the contribution of NMNAT1 mutations in LCA.
Massively parallel sequencing of all exons and promotor regions in 4 identi-
ty-by-descent regions of F1 identified a novel homozygous 5’UTR variant in 
NMNAT1 (c.-70A>T), which segregated with disease. Subsequent NMNAT1 
Sanger sequencing in 76 probands with LCA/early-onset RD revealed co-
ding mutations in 5 additional probands, and identified a second homozy-
gous 5’UTR variant (c.-69C>T) in a Moroccan consanguineous LCA family 
(F2). In both F1 and F2, cDNA sequencing detected no other potential patho-
genic variants but revealed loss of heterozygosity in heterozygous carriers, 
suggesting NMNAT1 mRNA degradation. Subsequently, significantly lower 
mRNA expression in leukocytes was shown for the homozygous mutants 
in comparison with healthy controls. Luciferase assays for both adjacent 
5’UTR variants in COS-7, KGN and COV434 cell lines revealed significant-
ly lower activity for c.-69C>T in comparison with the wild-type 5’UTR. Of 
note, both families show LCA with evolutive macular involvement, typical 
for NMNAT1-related disease.
In conclusion, this study sustained the role of coding NMNAT1 mutations 
in LCA. Moreover, the identification of two neighboring 5’UTR variants in 
NMNAT1 makes this the first study to link 5’UTR regulatory mutations to 
congenital blindness, and may impact upon the role of 5’UTR mutations in 
hereditary blindness in general.

 F. Coppieters: None. A. Baert: None. A.L. Todeschini: None. C. Van 
Cauwenbergh: None. M. Bauwens: None. S. De Jaegere: None. T. de Ravel: 
None. F. Meire: None. N. Abdelmoula Bouayed: None. L. Florentin-Arar: 
None. R.A. Veitia: None. B.P. Leroy: None. E. De Baere: None.

P03.38
Broadening the phenotype of LRP2 mutations: association of a new 
LRP2 mutation with predominantly ocular phenotype suggestive of 
Stickler syndrome.
G. Van Camp1, I. Schrauwen1, M. Sommen1, C. Claes1, M. Flaherty2, F. Collins3;  
1Department of Medical Genetics, University of Antwerp, Antwerp, Belgium, 2Department 
of Ophthalmology, The Childrens’ Hospital at Westmead, Sydney, Australia, 3Department 
of Clinical Genetics, The Childrens’ Hospital at Westmead, Sydney, Australia.

We studied two siblings from a consanguineous Iraqi family presenting with 
a syndrome with high myopia, esotropia, vitreous changes, cataract, , and 
distinct facial features (epicantic folds, a high nasal bridge and a degree of 
maxillary hypoplasia).
No mutation was identified in COL9A1/2. To identify the causative mutation, 
we performed exome sequencing of one of the probands, which revealed a 
new non-synonymous variant in LRP2 that segregated in the family. The va-
riant (c.11483A>G; p.Asp3828Gly), is predicted damaging according to SIFT 
and Polyphen prediction programs and is conserved among species. Muta-
tions in LRP2 have been shown to cause the Donnai-Barrow syndrome or 
Facio-oculo-acoustico-renal (FOAR) syndrome, a syndrome presented with 
facial abnormalities, ocular anomalies, sensorineural hearing loss, protein-
uria, and diaphragmatic hernia and absent corpus callosum, although there 
is variability in the expression of some features (eg absent corpus callosum 
and proteinuria). This family shows a milder phenotype with some features 
and similarities to the Donnai-Barrow syndrome, including demonstrated 
microglobulinuria. The type of mutation (non-synonymous) might explain 
the milder phenotype. In conclusion, we have identified a new mutation in 
LRP2 that broadens the phenotypical spectrum associated with LRP2 mu-
tations.

 G. Van Camp: None. I. Schrauwen: None. M. Sommen: None. C. Claes: 
None. M. Flaherty: None. F. Collins: None.

P03.39
Mainzer-Saldino syndrome is a ciliopathy caused by mutations in the 
IFT140 gene.
I. Perrault1, S. Saunier2, S. Hanein1, E. Filhol2, A. Bizet2, F. Collins3, M. A. M. Salih4, S. 
Gerber1, N. Delphin1, E. Silva5, V. Baudouin6, M. M. Oud7, N. Shannon8, M. LeMerrer1, O. 
Roche9, C. Pietrement10, C. Bole-Feyssot11, P. Nitschke12, M. Zahrate11, P. Beales13, H. H. 
Arts7, A. Munnich1, J. Kaplan1, C. Antignac2, V. Cormier-Daire1, J. Rozet1;  
1INSERMU781, Fondation IMAGINE, Paris Descartes University, Paris, France, 
2INSERMU983, Fondation IMAGINE, Paris Descartes University, Paris, France, 3Clinical 
Genetics, Westmead Hospital, Sydney, Australia, 4Pediatric Neurology, King Khalid 
University Hospital, Riyadh, Saudi Arabia, 5IBILI, Faculty of Medicine, University of 
Coimbra, Department of Ophthalmology, Centro Hospitalar Universitário de Coimbra, 
Coimbra, Portugal, 6Nephrology, CHU Robert Debré, Paris, France, 7Human Genetics, 
Radboud University Nijmegen Medical Center, Nijmegen, Netherlands, 8Clinical Genetics, 
Nottingham City Hospital, Nottingham, United Kingdom, 9Ophthalmology, IHU Necker, 
Paris Descartes University, Paris, France, 10Pediatrics, American Memorial Hospital, 
CHU Reims, Reims, France, 11Genomics Plateform, Fondation IMAGINE, Paris Descartes 
University, Paris, France, 12BioInformatics, Paris Descartes University, Paris, France, 
13Molecular Medecin, UCL, Institute of Child Health, London, United Kingdom.

Introduction: Ciliopathies is an emerging class of genetic disorders due 
to altered cilia assembly, maintenance or function. Syndromic ciliopathies 
affecting bone development have been classified as skeletal ciliopathies. 
Mutations in genes encoding components of the intraflagellar transport 
(IFT) complex A, that drives retrograde ciliary transport, are a major cause 
of skeletal ciliopathies. Mainzer-Saldino syndrome (MSS) is a rare disorder 
characterized by phalangeal cone-shaped epiphyses, chronic renal failure 
and early-onset severe retinal dystrophy.
Methods and results: We collected 16 families presenting three diagnostic 
criteria of MSS. Through ciliome re-sequencing combined to Sanger sequen-
cing, we identified IFT140 mutations in seven MSS families. The effect of the 
mutations on the IFT140 localization was assessed using flagged-IFT140 
mutant proteins which showed a partial to nearly complete loss of basal 
body localization associated with an increase of cytoplasm staining while 
the wild-type Flagged-IFT140 protein predominantly localized to the basal 
bodies in RPE1 cells. To assess the impact of IFT140 mutations on cilioge-
nesis, abundance and morphology of primary cilia were studied in cultured 
fibroblasts of patients and detected absent cilia in a high proportion of pati-
ent cells compared to controls. Ciliary localization of anterograde IFTs were 
altered in MSS patient fibroblasts supporting the pivotal role of IFT140 in 
proper development and function of ciliated cells.
Conclusion: Here we report on compound heterozygosity or homozygosity 
for IFT140 mutations in seven MSS families. After Sensenbrenner and Jeune 
syndromes, MSS is the ultimate skeletal ciliopathy ascribed to IFT disorga-
nization.

 I. Perrault: None. S. Saunier: None. S. Hanein: None. E. Filhol: None. A. Bizet: 
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P03.40
A missense mutation in the ALDH1A3 gene cause autosomal recessive 
microphthalmia in a large consaguisnuos family.
R. Gershoni-Baruch1,2, E. Dagan3, A. Mory2;  
11Institute of Human Genetics, Rambam Health Care Campus, Haifa, Israel, 2The Ruth 
and Bruce Rappaport Faculty of Medicine, Technion, Haifa, Israel, 3Faculty of Social 
Welfare and Health Sciences, University of Haifa, Haifa, Israel.

Here we report on large Muslim inbred kindred from Northern Israel with 
isolated microphthamia/anophthalmia in nine affected individuals. Assu-
ming autosomal recessive mode of inheritance we
performed whole genome linkage analysis, on four DNA samples of affected 
individuals. Homozygosity mapping techniques were employed and a 1.5MB 
region, homozygous in all affected individuals, was delineated, further lin-
kage analysis resulted a two point LOD score of 7.9. The region contained 9 
genes, one of which; ALDH1A3, was a clear candidate gene. This gene seems 
to be the key enzyme in the formation of a retinoic acid gradient along the 
dorso-ventral axis during the early eye development and also in the deve-
lopment of the olfactory system. Sanger sequence analysis revealed a mis-
sense mutation, causing a substitution of Valine to Methionine at position 
71. Analyzing the Val71Met mutation using Mutation Taster online predicts 
this variant to be disease casing (probability score:0.92). The effect of the 
missense mutation on the enzymatic activity was studied in vitro but results 
showed no changes between mutated and wiled type ALDH1A3. Recently, 
Lucas et al (2013), have reported on three families with anophthalmia/mi-
crophthalmia caused by mutations in ALDH1A3 gene. In summary, we re-
port on nine affected individuals from consanguineous kindred, bearing a 
missense mutation in
ALDH1A3, a key enzyme in the formation of a retinoic acid gradient during 
the early eye development.

 R. Gershoni-Baruch: None. E. Dagan: None. A. Mory: None.

P03.41
Genetic analysis of insensitivity to pain in hunting dogs: a model for 
human sensory neuropathies
J. Plassais1, M. Paradis2, B. Hedan1, A. Pommier1, E. Guaguère3, l. Lagoutte1, C. Hitte1, C. 
Andre1;  
1CNRS - UMR6290 - Université Rennes1 - IGDR, rennes, France, 2University of Montreal, 
St-Hyacinthe, QC, Canada, 3Clinique Vétérinaire Saint Bernard, Lomme, France.

Among different human Hereditary Sensory Autonomic Neuropathies 
(HSAN) and some forms of Charcot-Marie Tooth diseases (CMT), several 
are characterized by insensitivity to pain sometimes combined with self-
mutilation. Strikingly, several purebred dogs also present similar clinical 
characteristics reported in the literature for fifty years. In the dog, clinical 
signs appear in 4 months old puppies and consist of acral analgesia, with or 
without sudden intense licking, biting and severe self-mutilation of the feet, 
whereas proprioception, motor abilities and spinal reflexes remain intact. 
Despite its rare occurrence in the whole dog species, several hunting dog 
breeds are clearly predisposed with a higher risk, i.e. estimated to 1 % in the 
French spaniels. Since only a few genes responsible for human homologous 
neuropathies have been identified, we took advantage of the dog model to 
search for the genetic causes of this disease in hunting dogs. To this aim, we 
collected blood samples from hunting breeds of which 30 are affected. Pedi-
gree analyses allowed us to confirm a recessive inherited disease. A Genome 
Wide Association Study (GWAS) using the Illumina Canine HD SNP array 
with 24 affected and 40 healthy dogs, allowed us to identify a single 1.5Mb 
locus not yet described for human HSAN and CMT, with a Bonferroni correc-
ted p-value of 2.5x10-6. We are thoroughly investigating this locus through a 
capture sequencing strategy since, interestingly, it contains candidate genes 
not yet associated to human neuropathies and thus constitutes an opportu-
nity to identify new neuropathy genes in humans.

 J. Plassais: None. M. Paradis: None. B. Hedan: None. A. Pommier: None. E. 
Guaguère: None. L. Lagoutte: None. C. Hitte: None. C. Andre: None.

P03.42
Genes and mutations for olfactory phenotypes
T. Olender, I. Keydar, A. Alkelai, E. Ben-Asher, D. Lancet;  
The Weizmann Instiute of Science, Rehovot, Israel.

Genetic variations in the Olfactory Receptor (OR) genes are likely responsib-
le for odorant-specific sensitivity differences (anosmias),while variations in 
auxiliary genes, mediating neuronal transduction, development and mainte-
nance, are candidates underlying general olfactory sensitivity (GOS) pheno-
types, including congenital general anosmia (CGA). We recently generated a 
comprehensive account of genomic missenese variations in human ORs. We 
find that each individual harbors, 500-600 allelic variants with different co-
ding sequence, a considerably higher number than locus count (413). With 
the reported allele-specific sensory neuronal expression, the brain receives 
distinct neuronal readouts of all such alleles. Further, we identified 239 se-
gregating pseudogenes (SPGs), ORs with both intact and pseudo forms in the 
population. A “barcode” of missense and nonsense variants thus underlies a 
highly personalized smell receptor repertoire. One borderline signal, requi-
ring validation, shows lower sensitivity to a specific odorant associated with 
an OR pseudogene allele. In parallel, we performed a systematic exploration 
for auxiliary olfactory genes and their variations. This was done using 11 
data sources, including RNA-Seq of olfactory epithelium, and literature sur-
vey of olfactory-related diseases and mouse phenotypes.
One auxiliary gene variation appears to affect sensitivity to a specific odo-
rant, suggesting a novel odorant processing mechanism. These efforts now 
also assist in an on-going whole exome sequencing study of 66 Jewish fami-
lies with CGA, showing various modes of inheritance. The identification of 
specific pathogenic functional CGA variants will help elucidate the molecu-
lar basis of general olfactory sensitivity.

 T. Olender: None. I. Keydar: None. A. Alkelai: None. E. Ben-Asher: None. D. 
Lancet: None.

P03.43
Association of TGFB1 with otosclerosis in a population of clinically 
and histologically confirmed Hungarian patients
M. Sommen1, G. Van Camp1, B. Liktor2, P. Csomor3, E. Fransen1, I. Sziklai3, I. Schrauwen1, 
T. Karosi3;  
1University of Antwerp, Department of Medical Genetics, Edegem, Belgium, 2Bajcsy-
Zsilinszky Hospital, ENT Department, Budapest, Hungary, 3University of Debrecen, 
Medical and Health Science Center, Department of Otolaryngology and Head and Neck 
Surgery, Debrecen, Hungary.

Otosclerosis is a frequent cause of hearing impairment in the Caucasian po-
pulation characterized by abnormal resorption and deposition of the bone 
of the otic capsule. It is a complex disease caused by both environmental 
and genetic factors. Case-control association studies have implicated several 
genes. In order to confirm these susceptibility genes for otosclerosis, we stu-
died a unique Hungarian otosclerosis population in which the presence of 
otosclerotic foci was confirmed by histological investigation. This inclusion 
criterium has never been used in previous association studies. We exami-
ned thirteen single nucleotide polymorphisms (SNPs) in six genes (COL1A1, 
TGFB1, BMP2, BMP4, AGT and RELN) in 153 otosclerosis patients and 300 
unrelated controls. An association between TGFB1 (rs1800472) and clini-
cally and histologically confirmed otosclerosis was detected, with a similar 
effect size across histologically confirmed and non-confirmed otosclerosis 
populations. The fact that other genes did not replicate could be due to dif-
ferent reasons such as lack of power (BMP2 and BMP4) and false positive in-
itial association (COL1A1 and AGT). However, for RELN, with very reasonable 
power and for which association was robustly replicated in previous studies 
with several independent populations, this seems very unlikely. The results 
for RELN may reflect the possibility that otosclerosis is clinically heteroge-
neous with several endophenotypes, each with a different molecular basis.

 M. Sommen: None. G. Van Camp: None. B. Liktor: None. P. Csomor: None. E. 
Fransen: None. I. Sziklai: None. I. Schrauwen: None. T. Karosi: None.

P03.44
Study of allelic variants related to Quantitaive Sensory Testing 
parameters in patients with CRPS
M. López Bartolomé1, J. Fernández Mateos1, M. Sánchez Barba2, M. García Mellado3, C. 
Muriel Villoria3, R. González Sarmiento1;  
1Unit of Molecular Medicine. Department of Medicine. University of Salamanca, 
Salamanca, Spain, 2Statistic Department. University of Salamanca, Salamanca, Spain, 
3Unidad del Dolor. Hospital Universitario de Salamanca, Salamanca, Spain.

Background: Complex regional pain syndrome (CRPS) is a chronic pain con-
dition, result of dysfunction in the central or peripheral nervous systems.
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Due to the level of difficulty in the evaluation and diagnosis of neuropathic 
pain, a new technique, called QST (Quantitative Sensory Testing) is being 
used to measure changes in somatosensory function.
The aim of our study was to investigate the genetic variation of 16 genes 
involved in nervous system pathways, in patients from Salamanca (Spain), 
diagnosed CRPS, comparing these results with different parameters of the 
QST.
Methods: Genomic DNA was extracted from peripheral blood by standard 
techniques. We selected 16 non-synonymous SNPs. Studies were performed 
using TaqMan probes for the analysis of the polymorphisms in the following 
genes:. OPRM1, OPRD1, OPRK, CNR1, DRD2, GABRA, EDN1, TRPV1, NOS3 
and BDNF.
Pain evaluation using VAS and QST. Statistical analysis performed with 
SPSS.
Results and conclusion: Preliminary analysis showed differences (p<0,05) 
when we compare patients and controls in OPRD1, CNR1, GABRA6 and 
BDNF genes. Analysis of VAS values showed significant differences in GA-
BRA1 and EDN1 genes.
We also compared SNPs genotypic distribution with different parameters 
of the QST, and we found significant differences in OPRK, OPRM1 and CNR1 
genes.
That support the hypothesis that polymorphism in genes involved in diffe-
rent pathways could be associated with increased susceptibility to develop 
CRPS and suffer pain. SNPs in these genes are also associated with QST pa-
rameters, reinforcing that QST could be an useful tool for the diagnose of 
neuropathic pain.

 M. López Bartolomé: None. J. Fernández Mateos: None. M. Sánchez 
Barba: None. M. García Mellado: None. C. Muriel Villoria: None. R. González 
Sarmiento: None.

P03.45
A dual approach for comprehensive genetic testing of ABCA4 in 
Stargardt disease
M. Bauwens1, C. Van Cauwenbergh1, S. De Jaegere1, S. Lefever1, B. D‘haene2, F. Pattyn1, B. 
Leroy3, E. De Baere1, F. Coppieters1;  
1Center for Medical Genetics Ghent, Ghent University, Ghent, Belgium, 2Biogazelle, Ghent, 
Belgium, 3Department of Ophthalmology, Ghent University Hospital, Ghent, Belgium.

Purpose: Genetic testing of Stargardt disease, a frequent retinal dystrophy, 
is mostly limited to Asper chip analysis or Sanger sequencing of the coding 
region. To overcome its cost and limitations, we designed a comprehensive 
molecular test based on massively parallel sequencing (MPS) and quantita-
tive PCR (qPCR) to identify single nucleotide and copy number variations 
(CNV) respectively.
Methods: 
Following enrichment of the ABCA4 coding region, pools of 12 patients were 
sequenced (Miseq, Illumina).
CNV screening comprised 50 qPCR assays, performed in 48 patients with 
one heterozygous or no ABCA4 mutation following chip and/or sequencing, 
and 27 controls (LC480, Roche).
Results: Using MPS, a 20x minimal coverage was reached for 98% of the 
amplicons. A variant allele frequency threshold of 25% allowed detection 
of 99% of previously identified variants. In addition, a previously undetec-
ted indel mutation was identified in a patient with one known heterozygous 
mutation.
CNV analysis revealed a novel heterozygous deletion in a patient carrier of a 
known heterozygous splice site mutation. The deletion covers 3-4 kb, span-
ning exons 20-22. Breakpoint delineation is ongoing.
Conclusions: MPS for ABCA4 proves to be a cost-efficient alternative to San-
ger sequencing and chip analysis. In addition, qPCR screening identified a 
novel ABCA4 deletion, being the second one reported. CNV analysis might be 
useful in this fraction of patients (30%) in whom only one or no coding mu-
tation can be detected by standard approaches. Finally, the low prevalence 
of CNVs in unsolved Stargardt cases might point to other mechanisms such 
as variations in non-coding regions.

 M. Bauwens: None. C. Van Cauwenbergh: None. S. De Jaegere: None. S. 
Lefever: None. B. D‘haene: None. F. Pattyn: None. B. Leroy: None. E. De 
Baere: None. F. Coppieters: None.

P03.46
DNA Diagnostics of Retinal Stargardt Dystrophy Type 1 in Russia
M. T. Bondarenko, A. L. Chukhrova, A. N. Loginova, A. V. Poliakov;  
Research Center for Medical Genetics, Moscow, Russian Federation.

Stargardt disease is the most common hereditary early-onset macular dege-
neration. Autosomal-recessive Stargardt desease type 1 (STGD1) is caused 
by mutations in the ATP-binding cassette transporter gene (ABCA4). ABCA4 
gene mapped to 1p22, encodes 2273 amino-acid, includes 50 exons. There 
are about 500 mutations in the ABCA4 gene have been reported.
The two groups of unrelated control individuals and the two groups of unre-
lated STGD1 patients from Russia were analysed for the prevalent European 
ABCA4 gene mutations: G863A, G1961E, A1038V, L541P, P1380L, T1526M, 
P2027F, R2107H by MLPA.
In the first control group (882 individuals) the allele frequency of G863A, 
A1038V and G1961E were 0.17%, 0.51% and 0.62%, respectively. In the se-
cond control group (201 individuals) was found L541P only, the allele fre-
quency - 0.25.
In the first patients group (124 individuals) the allele frequency of G863A 
were 1.2% and G1961E - 7.7%; in the second patients group (110 indivi-
duals) allele frequency of A1038V, L541P, P1380L were 17.7%, 18.2% and 
1.8%, respectively (p<0.05). Other mutations were not found.
Heterozygous carrier frequency of G863A is high in Europe (1:18 in Nort-
hern Europe), but it is significantly lower in Russia (1:294).
L541P is detected in linking with A1038V in the compound heterozygous 
in 31 patients, and without A1038V in two patients only. One patient had a 
A1038V alone.
For the first stage STGD1 diagnosis seems comfortable to use MLPA-system 
to detect the five mutations, that we have found, as a full ABCA4 gene se-
quencing is expensive.

 M.T. Bondarenko: None. A.L. Chukhrova: None. A.N. Loginova: None. A.V. 
Poliakov: None.

P03.47
Whole genome analysis of single nucleotide polymorphisms and 
copy number variants in fibromyalgia suggest a role for the central 
nervous system
E. Docampo1,2, G. Escaramís1,2, M. Gratacós1,2, S. Villatoro1,2, A. Puig1,2, M. Kogevinas3, J. 
Vidal4,5, J. Carbonell6,5, J. Rivera7,5, J. Alegre8,5, A. Collado9,5, R. Rabionet1,2, X. Estivill1,2;  
1Center Genomic Regulation (CRG), Barcelona, Spain, 2Universitat Pompeu Fabra (UPF), 
Barcelona, Spain, 3The Centre for Research in Environmental Epidemiology (CREAL), 
Barcelona, Spain, 4Rheumatology Unit, Hospital General de Guadalajara,, Guadalajara, 
Spain, 5FSGCDB Group (Fibromyalgia and Chronic Fatigue Syndrome, Spanish Genetic 
and Clinical Data Bank), Foundation FF, Barcelona, Spain, 6Fibromyalgia Unit, 
Rheumatology Service, Parc de Salut Mar, Barcelona, Spain, 7CenRheumatology Unit, 
Instituto Provincial de Rehabilitación, Hospital Universitario Gregorio Marañón, ter 
Genomic Regulation (CRG), Madrid, Spain, 8Chronic Fatigue Syndrome Unit, Hospital 
Vall d‘Hebron, Barcelona, Spain, 9Fibromyalgia Unit, Rheumatology Service, Hospital 
Clínic, Barcelona, Spain.

Fibromyalgia (FM) is a highly disabling syndrome defined by a low pain 
threshold and a permanent state of pain. The mechanisms explaining this 
complex disorder remain unclear and its genetic factors have not been iden-
tified. The aim of this study was to elucidate genetic susceptibility factors 
for FM.
We used the Illumina 1 million duo array to perform a genomewide asso-
ciation study (GWAS), and Agilent’s 2X400K platform for array comparative 
genomic hybridization (aCGH) to identify regions varying in copy number 
that could be involved in FM susceptibility.
GWAS was performed in 300 FM cases and 203 controls. No SNP reached 
GWAS significance, but 21 of the most associated SNPs were chosen for re-
plication in over 900 cases and 900 pain free-controls. Four of the strongest 
associated SNPs selected for replication showed a nominal association in 
the joint analysis, and one, rs11127292 (MYT1L) was found to be associated 
to FM with low comorbidities (p=4.28X10-5, OR (95%CI)=0.58 (0.44-0.75). 
By aCGH, an intronic deletion in NRXN3 showed to be associated to female 
cases of FM with low levels of comorbidities (p=0.021, OR (95%CI)= 1.46 
(1.05-2.04)).
Both GWAS and aCGH results point at a role for the central nervous system 
in FM genetic susceptibility. If the proposed FM candidate genes are further 
validated in replication studies, this would highlight a neurocognitive invol-
vement in this disorder, currently considered musculoskeletal and affective. 
This work was partially supported by ENGAGE.

 E. Docampo: None. G. Escaramís: None. M. Gratacós: None. S. Villatoro: 
None. A. Puig: None. M. Kogevinas: None. J. Vidal: None. J. Carbonell: 
None. J. Rivera: None. J. Alegre: None. A. Collado: None. R. Rabionet: 
None. X. Estivill: None.
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P03.48
Analysis of aniridia patients by CGH-array
A. Franzoni1, P. Dello Russo1, A. Mariutti2, G. Damante3;  
1Istituto Genetica medica-A.O.U. SMM, Udine, Italy, 2Dipartimento di Scienze mediche e 
biologiche-Università degli Studi di Udine, Udine, Italy, 3Istituto Genetica medica-A.O.U. 
SMM; Dipartimento di Scienze mediche e biologiche-Università degli Studi di Udine, 
Udine, Italy.

Aniridia is a rare genetic disorder due to mutation of the PAX6 gene.
Among these mutations there are deletions, which are often not detectable 
through direct sequencing. Identification of deletions of the PAX6 genomic 
can be performed by MLPA. However, the MLPA system does not allow a 
precision identification of the deletion borders. In order to set up a system 
for a precise identification of deletions and their borders in the PAX6 geno-
mic region, we used the CGH-array approach. A chip was designed in which 
oligonucleotides spanning a region of 20 Mb, 10 Mb in position 5’ and 10 
Mb in position 3‘, respectively to PAX6 gene, with a probe average frequency 
about 500 bp. This chip was used to analyse aniridia patients with deletion 
of a PAX6 genomic region previously identified by MLPA. Five individuals 
show deletions in a position 3‘ to the last exon of the PAX6 gene. The com-
mon region of these deletions has a size of 154 Kb, and includes elements of 
transcriptional control of the PAX6 gene. Our data confirm that aniridia can 
be due to deletion of transcriptional control elements of PAX6 gene and de-
monstrate that the CGH-array approach can be successfully used to identify 
deletions in the PAX6 genomic region.

 A. Franzoni: None. P. Dello Russo: None. A. Mariutti: None. G. Damante: 
None.

P04.01
Microdeletion of 6q25.1 and congenital heart defect: a case report
E. Moschella1, I. Loddo1, M. I. S. Crapanzano1, V. Salpietro1, F. De Luca2, M. P. Calabrò2, S. 
Briuglia1;  
1Genetics and Pediatric Immunology, Messina, Italy, 2UOS Cardiologia Pediatrica, 
Messina, Italy.

We describe the case of a girl that was born to nonconsanguineous parents 
at 39 weeks of gestation by Cesarean section performed for perinatal suffe-
ring and intrauterine growth arrest. Birth weight was 2.240 kg. At birth was 
diagnosed subaortic Perimembranous Ventricular Septal Defect, so therapy 
with Furosemide e ACE-Inh was immediately started. She had also left renal 
pielectasy.
Phenotypic examination was remarkable for: flat nasal bridge, epicanthic 
folds, folded right helix, short neck, small hands and feet, eyelid ptosis, joint 
laxity, cutis laxa, generalized hypotonia, auxological parameters <3rd centi-
le. Karyotype was normal.
At the age of 18 months she was hospitalized for failure to thrive, recurrent 
vomiting, food refusal and episodes of arrhythmia. Holter-ECG showed “par-
oxysmal supraventricular tachycardia“ and then beta-blocker therapy was 
started.
At the age of 32 months brain MRI showed „Expansion of the cisterna magna 
with a wide communication with the fourth ventricle, hypoplasia of cerebel-
lar hemispheres and vermis (Dandy Walker variant).“
Array-CGH showed a de novo microdeletion in the 6q25.1 region, extended 
approximately 630 kb.
In the critical region 6q25.1 was identified TAB2 gene (TAK1-binding pro-
tein 2), responsible for numerous non-syndromic congenital heart anoma-
lies such as ASD, VSD, aortic stenosis and congenital hypoplasia of the aortic 
arch. In a family abnormalities in heart rhythm (paroxysmal supraventricu-
lar tachycardia) was also described in literature.
Extensive studies carried out in patients with congenital cardiac defects 
demonstrated the involvement of this gene in the development of cardiac 
structures.

 E. Moschella: None. I. Loddo: None. M.I.S. Crapanzano: None. V. Salpietro: 
None. F. De Luca: None. M.P. Calabrò: None. S. Briuglia: None.

P04.02
New mechanisms underlying the variable phenotypes caused by N- 
and C-terminal SCN5A mutations
A. Ziyadeh-Isleem1,2, J. Clatot1,2,3, S. Duchatelet1,2, E. Gandjbakhch1,2,4, I. Denjoy1,2,5, F. 
Hidden-Lucet1,2,4, I. Deschênes3, S. Hatem1,2, A. Coulombe1,2, N. Neyroud1,2, P. Guicheney1,2;  
1Inserm U956, Hôpital Pitié-Salpêtrière, Paris, France, 2Université Pierre et Marie 
Curie, Paris, France, 3Heart and Vascular Research Center, Case Western Reserve 
University, Cleveland, OH, United States, 4AP-HP, Hôpital Pitié-Salpêtrière, Département 
de Cardiologie. Centre de Référence pour les Maladies Cardiaques Héréditaires, Paris, 
France, 5Centre de Référence pour les Maladies Cardiaques Héréditaires. Service de 
cardiologie, Hôpital Bichat, Paris, France.

Numerous SCN5A mutations affect the cardiac sodium channel Nav1.5 
α-subunit and cause several types of arrhythmias. By expressing N- and 
C-terminal SCN5A mutations (R104W and R1860GfsX12) with wild-type 
(WT) channels in HEK cells to mimic the heterozygous state of the patients, 
we showed that interactions between α-subunits could modulate the chan-
nel function, location and potentially the disease phenotypes.
When expressed alone, the N- and C-terminal mutants were mostly degra-
ded and showed either reduced or no INa density. When co-expressed with 
WT channels, the N-terminal mutant exerted a dominant-negative effect on 
WT channels by retaining them in the endoplasmic reticulum. In contrast, 
co-transfection of WT channels with C-terminal mutants almost restored 
the INa density to the level of WT and increased total and cell surface prote-
in expression of mutant channels, suggesting that WT allow mutant proteins 
to escape proteasomal degradation. Co-immunoprecipitation studies sho-
wed that the WT α-subunits interacted with each other, as well as with the 
N- and C-terminal mutants. In addition, altered biophysical properties of INa 
current were found at the heterozygous state for both mutants.
In conclusion, interaction between Nav1.5 α-subunits could explain the va-
riable phenotypes observed in SCN5A-mutation carriers. The N-terminal va-
riant associated with a loss-of-function due to its dominant-negative effect 
on WT channels lead to a Brugada type-I ECG pattern. In contrast, the partial 
rescue of the INa current of the C-terminal variant and its altered biophysi-
cal properties could explain the complex clinical picture of sick sinus syn-
drome and atrial fibrillation without Brugada ECG pattern.

 A. Ziyadeh-Isleem: None. J. Clatot: None. S. Duchatelet: None. E. 
Gandjbakhch: None. I. Denjoy: None. F. Hidden-Lucet: None. I. Deschênes: 
None. S. Hatem: None. A. Coulombe: None. N. Neyroud: None. P. Guicheney: 
None.

P04.03
Regulation of Expression of CYP19A1, MIF, ABCA1 by the Retinoic Acid 
Receptor-Related Orphan Receptor α (RORα)
N. Coban, C. Gulec, B. Ozsait-Selcuk, N. Erginel-Unaltuna;  
Institute for Experimental Medical Research, Department of Genetics, Istanbul, Turkey.

The RORα is a member of the nuclear receptor superfamily of transcription 
factors that plays an important role in the regulation of many physiologi-
cal processes. Melatonin and cholesterol are two known ligands of RORα 
and both were shown to be important for cardiovascular diseases like athe-
rosclerosis. Therefore, it was suggested that RORα might play a role in the 
pathogenesis of atherosclerosis. In this study, we identified RORα response 
elements (ROREs) within the promoter regions of the CYP19A1, MIF and 
ABCA1 genes. ChIP analysis demonstrated RORα occupancy of the CYP19A1, 
MIF and ABCA1 promoters in THP-1 and HUVEC cells. Briefly, THP-1 and HU-
VEC cells were treated with RORα specific ligands (CPG52608 and SR1001) 
and after the activation of RORα, the expression of the target genes were 
analyzed. In the result of the analyses, we found that expression of some of 
target genes were differentiated in THP-1 and HUVEC cells. Furthermore, 
we investigated whether RORα activity in THP-1 macrophages, which play 
an important role in the development of atherosclerosis and express tar-
get genes of RORα, is affected by the presence of simvastatin. We observed 
that simvastatin repressed the expression of the studied target genes, and 
that this repression was partially prevented by RORα ligands (especially by 
SR1001). These data suggest that CYP19A1, MIF and ABCA1 are direct tar-
get genes of RORα. With the demonstration of the genes that involve in the 
pathogenesis of atherosclerosis might be controlled by an inducible tran-
scription factor, this study offers a potential therapeutic treatment for the 
disease.

 N. Coban: None. C. Gulec: None. B. Ozsait-Selcuk: None. N. Erginel-
Unaltuna: None.

P04.04
Genetic risk factors for atrial fibrillation in the Japanese population
K. Ozaki, T. Morizono, T. Tsunoda, M. Kubo, Y. Nakamura, T. Tanaka;  
RIKEN Center for Genomic Medicine, Yokohama, Japan.

The etiology of atrial fibrillation (AF) associates on complex interactions of 
multiple environmental and genetic factors. We recently reported in silico 
replication study for AF susceptible chromosomal loci identified Caucasian 
descent by a genome wide association study (GWAS) results in a Japanese 
population1). Here, to further validate the results of the Japanese GWAS and 
to identify novel AF susceptible loci, we genotyped the high-ranking single 
nucleotide polymorphisms in the GWAS with additional samples of approxi-
mately 1,600 cases and 17,100 controls in the Japanese. Through combina-
tion of the GWAS results, the known AF locus on chromosome 4q25, close to 
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PITX2, showed extremely strong association (P < 10-150). Other three known 
loci, CAV1 locus on 7q31, ZFHX3 locus on 16q22 and PRRX1 locus on 1q24, 
were also validated with statistical significance (P < 1.0 x 10-8). Furthermo-
re, we identified two novel association signal on chromosome 10 and 12 (P 
< 5 x 10-8). Interestingly, the four genes (PITX2, PRRX1, ZFHX3 and the gene 
on chromosome 12) encode transcription related factors with homeobox 
domain found in proteins related to cardiopulmonary development and/or 
differentiation. Stratification by age at diagnosis revealed that the greater 
odds ratios observed in the younger age than the older one on the three 
loci, PITX2, CAV1, 2 and chromosome 12. By combination of the six genetic 
factors, the odds ratio has risen to 4.5. These results indicate that the genetic 
factors significantly contribute to the etiology of AF in the Japanese.
1)Ellinor PT et al., Nature Genetics 44, 670-675 (2012).

 K. Ozaki: None. T. Morizono: None. T. Tsunoda: None. M. Kubo: None. Y. 
Nakamura: None. T. Tanaka: None.

P04.05
A homozygous mutation in Smoothened, a member of the Sonic 
Hedgehog (SHH)-GLI pathway is involved in human syndromic 
atrioventricular septal defect
M. E. Baardman1, Y. Sribudiani2, F. Verheijen2, L. M. A. van Unen2, R. Brouwer2, M. van 
den Hout2, C. Kockx2, W. van Ijcken2, T. van Essen1, P. van der Zwaag1, G. J. de Marchie 
Sarvaas1, W. S. Kerstjens-Frederikse1, R. M. W. Hofstra2;  
1University Medical Center Groningen, Groningen, Netherlands, 2Erasmus Medical Center 
Rotterdam, Rotterdam, Netherlands.

Introduction
Atrioventricular septal defect (AVSD) is a common congenital heart disease 
with a high impact on morbidity. It is often accompanied by other congenital 
anomalies and previous studies have shown that in these syndromic AVSDs 
defects in the SHH-GLI signaling pathway are major etiological factors. One 
crucial member of the SHH-GLI signaling pathway is the receptor protein 
smoothened. Here we present the first reported homozygous smoothened 
mutation in two syndromic AVSD patients.
Methods
Two probands, a twin boy and girl, presented with an AVSD, postaxial poly-
dactyly and skin syndactyly of the second and third toes of both feet. The boy 
also had hypospadias. The parents were consanguineous and they had one 
healthy older child. Karyotyping was normal and Smith-Lemli-Opitz syndro-
me was excluded. Exome sequencing was performed and candidate variants 
were validated.
Results 
A novel homozygous missense mutation p.R575W (c.1725C>T) in exon 10 
of the gene SMO (7q32.3) was detected. Functional studies in fibroblasts of 
the patients showed normal expression of the SMO protein but an abnormal 
localization of SMO protein, outside the cilia. Moreover we show severely 
reduced downstream GLI1 mRNA expression after stimulation with the SHH 
agonist purmorphamine, These results, together with the previously descri-
bed association of SHH signalling defects with AVSD and SLOS, suggest that 
this SMO mutation is involved in syndromic AVSD in humans.

 M.E. Baardman: None. Y. Sribudiani: None. F. Verheijen: None. L.M.A. van 
Unen: None. R. Brouwer: None. M. van den Hout: None. C. Kockx: None. W. 
van Ijcken: None. T. van Essen: None. P. van der Zwaag: None. G.J. de 
Marchie Sarvaas: None. W.S. Kerstjens-Frederikse: None. R.M.W. Hofstra: 
None.

P04.06
Bicuspid aortic valve morphology in fetal Turner syndrome
K. van Engelen1,2, M. M. Bartelings3, A. C. Gittenberger-de Groot3, M. J. H. Baars1, A. V. 
Postma4, B. J. M. Mulder2, M. R. M. Jongbloed5,6;  
1Dept. of Clinical Genetics, Academic Medical Center, Amsterdam, Netherlands, 
2Dept. of Cardiology, Academic Medical Center, Amsterdam, Netherlands, 33 Dept. of 
Anatomy and Embryology, Leiden University Medical Center, Leiden, Netherlands, 
4Heart Failure Research Center, Dept. of Anatomy and Embryology, Academic Medical 
Center, Amsterdam, the Netherlands., Amsterdam, Netherlands, 5Dept. of Anatomy and 
Embryology, Leiden University Medical Center, Leiden, Netherlands, 6Dept. of Cardiology, 
Leiden University Medical Center, Leiden, Netherlands.

Background
Bicuspid aortic valve (BAV) is a common congenital heart defect. Animal 
studies demonstrated that BAVs with different leaflet orientations have di-
stinct etiologies. BAV is particularly common in Turner syndrome (TS). As 
TS patients share a common genetic abnormality (monosomy X), one would 
expect a common morphogenetic background for BAV and thus the same 
BAV leaflet orientation. Indeed, 95% of BAVs in TS adults were shown to 
have anterior-posterior (AP) leaflet orientation. Data on BAV morphology 

and associated cardiovascular abnormalities in fetal TS are scarce.
Methods and results 
We studied post-mortem heart specimens of 36 TS fetuses and one TS ne-
wborn. Abnormal aortic valve morphology was observed in 32 (86%): BAV 
in 28 (76%), unicommissural valve in 2 (5%) and atresia in 2 (5%). In BAV, 
the leaflets showed AP-orientation in 61% and left-right (LR) orientation in 
39%. There were no significant differences in occurrence of additional car-
diovascular abnormalities between hearts with AP-BAV and LR-BAV. Howe-
ver, all hearts with LR-BAV showed ascending aorta hypoplasia and tubular 
hypoplasia of the B-segment, as opposed to only 55% and 64% of hearts 
with AP-BAV, respectively.
Conclusion
The large majority of TS fetuses shows abnormal aortic valve morphology. 
BAVs with different leaflet orientations are present, implying that haplo-in-
sufficiency of sex-chromosomal genes can lead to different BAV morphology 
types, and that additional factors have a role in determination of BAV mor-
phology. As the proportion of LR-BAV is higher in TS fetuses than reported in 
adults, LR-BAV may have a worse prognosis than AP-BAV in TS.

 K. van Engelen: None. M.M. Bartelings: None. A.C. Gittenberger-de Groot: 
None. M.J.H. Baars: None. A.V. Postma: None. B.J.M. Mulder: None. M.R.M. 
Jongbloed: None.

P04.07
Phenotypic variability in generalized arterial calcification of infancy.
P. Marin Reina, L. Marín Marzal, T. Guixeres Esteve, B. Fernandez Tudela, A. Alberola 
Pérez, A. Pérez Aytés;  
Hospital UyP La Fe, Valencia, Spain.

INTRODUCTION: The generalized arterial calcification of infancy (GACI) is 
a rare disease, with autosomal recessive inheritance. Eventhough 85% die 
during the first six months due to heart failure, there are wide phenotypical 
variability with patients with long term survival. An early treatment with 
diphosphonates has been used with good results. We present here two un-
related patients with different outcomes.
CASE 1: 5 weeks old newborn, premature of 33 weeks, transferred to our 
hospital due to heart failure and cardiorrespiratory arrest. The suspected 
diagnoses were viral myocharditis versus metabolopathy. The boy died four 
days later. The diagnosis of GACI was done by the anatomophatological stu-
dy.
CASE 2: Patient born at 32 weeks of gestation with hidrops faetalis. 30 
weeks of gestation had detected a pericardial effusion and hyperechogenic 
arterial in ultrasound. Echocardiography revealed calcifications in aorta and 
coronary arteries. Computed tomography and ultrasound showed extensi-
ve calcifications until the iliac arteries with low flow in renal arteries. The 
diagnosis of GACI was made and therapy with etidronate was started when 
the child was 22 days old. All calcifications disappeared when the child was 
15 months and the etidronate was stopped in the second year old. Actually, 
patient is 6 and asymptomatic.
DISCUSSION: A high index of suspicion of these disease is needed in order to 
use an early treatment with biphosphonates. Also, the genetic counseling is 
very important for those families. There are some questions not solved like 
the duration of the treatment and the factors conditioning the evolution.

 P. Marin Reina: None. L. Marín Marzal: None. T. Guixeres Esteve: None. B. 
Fernandez Tudela: None. A. Alberola Pérez: None. A. Pérez Aytés: None.

P04.08
Whole-exome sequencing in familial calcific aortic valve stenosis
S. Le Scouarnec1, C. Dina2, C. Scott1, M. Hurles1, N. Carter1, H. Le Marec2, V. Probst2, T. Le 
Tourneau2, J. Schott2;  
1Wellcome Trust Sanger Institute, Hinxton, Cambridge, United Kingdom, 2INSERM 
UMR1087, l‘institut du thorax, Nantes, France.

Calcific aortic valve stenosis (CAVS) is a complex disease under the influence 
of risk factors (e.g. dyslipidemia) as well as genetic polymorphisms (e.g. in 
APOA). The identification of rare genetic variants with a strong effect would 
give major insights into the mechanisms leading the bone-like phenotype. 
Mutations in the NOTCH1 gene have been linked to aortic valve calcification 
but they only explain a handful of cases and also lead to congenital anoma-
lies. Our aim is to uncover the first genes involved in ‘degenerative’ CAVS, 
using families that appear to be monogenic autosomal dominant forms of 
CAVS, including a very large pedigree of >50 cases.
First, we sequenced the exome of 20 patients affected by severe CAVS, from 
9 families with ≥3 cases (mean depth: ~82X per patient). The hundreds of 
rare variants were prioritised according to their functional consequence 
and their segregation with the CAVS phenotype in the families. As a vali-
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dation study, we sequenced a target of 500 kb (Agilent SureSelect capture, 
Illumina HiSeq sequencing) in 475 CAVS cases. The 500-kb target contained 
exonic regions of candidate genes from our exome sequencing project (69 
genes) or the literature (31 genes), and regulatory regions. After applying 
standard frequency and quality filters, we performed burden tests to iden-
tify CAVS disease genes.
The identification of rare genetic variants within this project could lead to 
the possibility of alternative patient management for a disease that repre-
sents a major public health problem in the ageing population.

 S. Le Scouarnec: None. C. Dina: None. C. Scott: None. M. Hurles: None. N. 
Carter: None. H. Le Marec: None. V. Probst: None. T. Le Tourneau: None. J. 
Schott: None.

P04.09
Homozygous mutation in the Myosin-Binding Protein C gene 
leading to an early onset of HCM with mild hypertrophy and severe 
arrhythmias.
S. J. R. Joosten1, Z. E. Fejzic2, A. G. Reimer2, P. B. J. Beerbaum2, M. P. Lombardi3, N. A. 
Blom4, C. L. M. Marcelis1;  
1Department of Human Genetics, Radboud University Nijmegen Medical Centre, 
Nijmegen, Netherlands, 2Department of Pediatric Cardiology, Radboud University 
Nijmegen Medical Centre, Nijmegen, Netherlands, 3Department of Clinical Genetics, 
Academic Medical Center, University of Amsterdam, Amsterdam, Netherlands, 
4Department of Pediatric Cardiology, Leiden University Medical Center, Leiden, 
Netherlands.

Introduction ~ Heterozygous mutations in the myosin-binding protein 
(MYBPC3) genes are the most frequent genetic causes of hypertrophic car-
diomyopathy (HCM). Patients with MYBPC3 mutations generally have late 
onset disease and a relative good prognosis. Homozygous or compound he-
terozygous MYBPC3 mutations have been associated with early onset disea-
se with severe hypertrophy and heart failure.
We will describe here the clinical features of a family with a homozygous 
mutation (p.Cys566Arg) in MYBPC3.
Case ~ The index patient (an 8 year old girl) presented with a cardiac arrest 
due to ventricular fibrillation at the age of 8 years. After resuscitation she 
underwent cardiac evaluation. The electrocardiogram (ECG) showed signi-
ficant left ventricular hypertrophy (LVH) but echocardiogram and Magnetic 
Resonance Imaging (MRI) revealed only mild LVH. She fully recovered and 
underwent ICD implantation. During one year follow-up she had two appro-
priate ICD shocks for ventricular arrhythmias. The asymptomatic brother 
of the index patient (age 11 years) showed a similar typical ECG with only 
mild LVH on echo and MRI. Genetic testing of both the index patient and her 
brother showed a homozygous mutation (p.Cys566Arg) in the MYBPC3-ge-
ne. Both asymptomatic parents were heterozygous carriers of this mutation 
and their cardiac assessments revealed no abnormalities.
Conclusion ~ Homozygous mutations in the Myosin-Binding Protein C gene 
could lead to an early onset of HCM with mild hypertrophy and severe ven-
tricular arrhythmias.

 S.J.R. Joosten: None. Z.E. Fejzic: None. A.G. Reimer: None. P.B.J. Beerbaum: 
None. M.P. Lombardi: None. N.A. Blom: None. C.L.M. Marcelis: None.

P04.10
Steroid 21-hydroxylase genetic analysis of 50 Tunisian patients
M. Gribaa1, I. Ben Charfeddine1, F. G. Riepe2, E. Clauserc3, A. Ayedi4, S. Makni5, M. Sfar4, 
H. Sboui6, N. Kahloul7, H. Ben Hamouda8, S. Chouchane9, S. Trimech10, N. Zouari11, S. 
M’Rabet12, F. Amri7, P. Holterhus2, A. Saad1;  
1Laboratory of Human Cytogenetics, Molecular Genetics and Reproductive Biology. 
Farhat Hached University Hospital, Sousse, Tunisia, 2Department of Pediatrics, Division 
of Pediatric Endocrinology and Diabetes, University Hospital Schleswig-Holstein, Kiel, 
Germany, 3Oncogenetic Unit, Cochin University Hospital, Paris, France, 4Department of 
Pediatrics, Tahar Sfar University Hospital, Mahdia, Tunisia, 5Department of Pediatrics, 
Children University Hospital of Tunis, Tunis, Tunisia, 6Department of Neonatology, 
Farhat Hached University Hospital, Sousse, Tunisia, 7Department of Pediatrics, Ibn El 
Jazzar University Hospital, Kairouan, Tunisia, 8Neonatology Unit, Tahar Sfar University 
Hospital, Mahdia, Tunisia, 9Department of Pediatrics, Fattouma Bourguiba University 
Hospital, Monastir, Tunisia, 10Department of Endocrinology, Farhat Hached University 
Hospital, Sousse, Tunisia, 11Department of Pediatrics, Sahloul University Hospital, 
Sousse, Tunisia, 12Department of Pediatrics, Regional Hospital of Gabès, Gabès, Tunisia.

Congenital adrenal hyperplasia (CAH) is an autosomal recessive disease of 
steroid biosynthesis in humans. More than 90% of all CAH cases are caused 
by mutations of the 21-hydroxylase gene (CYP21A2), and approximately 
75% of the defective CYP21A2 genes are generated through an intergenic 
recombination with the neighboring CYP21A1P pseudogene.
In this study, the CYP21A2 gene was genotyped in 50 patients in Tunisia 
with the clinical diagnosis of 21-hydroxylase deficiency. CYP21A2 mutations 

were identified in 87% of the alleles. The most common point mutation in 
our population was the pseudogene specific variant p.Q318X (26%). Three 
novel single nucleotide polymorphism (SNP) loci were identified in the 
CYP21A2 gene which seems to be specific for the Tunisian population. The 
overall concordance between genotype and phenotype was 98%.
With this study the molecular basis of CAH has been characterized, provi-
ding useful results for clinicians in terms of prediction of disease severity, 
genetic and prenatal counseling.

 M. Gribaa: None. I. Ben Charfeddine: None. F. G. Riepe: None. E. Clauserc: 
None. A. Ayedi: None. S. Makni: None. M. Sfar: None. H. Sboui: None. N. 
Kahloul: None. H. Ben Hamouda: None. S. Chouchane: None. S. Trimech: 
None. N. Zouari: None. S. M’Rabet: None. F. Amri: None. P. Holterhus: None. A. 
Saad: None.

P04.11
Association of single nucleotide polymorphisms with 
microalbuminuria in essential hypertension
I. Galán Chilet1, P. Rentero Garrido1, G. O. De Marco Solar1, P. Marín García1, R. Cortés1, F. 
Martínez2,3, V. González Albert1, J. C. Martínez Escudero4, J. Redón1,2,3, F. J. Chaves1,5;  
1Research Foundation of the University Clinic Hospital-INCLIVA, Valencia, Spain, 
2University Clinic Hospital of Valencia, Valencia, Spain, 3CIBER 03/06 Physiopathology 
of Obesity and Nutrition (CIBEROBN), Institute of Health Carlos III, Minister of Health, 
Madrid, Spain, 4Rio Hortega University Hospital of Valladolid, Valladolid, Spain, 5CIBER 
of Diabetes and Associated Metabolic Diseases (CIBERDEM), Barcelona, Spain.

Objectives: Microalbuminuria (Malb) is an early marker for cardiovascular 
diseases and renal risk in hypertension. Several studies have identified dif-
ferent loci and genetic markers for the risk of developing hypertension in 
Malb, but the genetic basis of Malb is little known. Therefore, the objectives 
were the identification of genetic variations involved in the development of 
Malb in essential hypertension.
Methodology: we have designed an experiment which studies 1536 SNPs, 
selected in based results of prior GWAS, in 960 samples of hypertension Spa-
nish population with a Custom Golden Gate Genotyping Assay of Illumina. 
Linear regression analysis of quantitative variables and logistic regression 
analysis of qualitative ones were performed using PLINK v1.07. We adjusted 
by age, sex, body mass index and systolic blood pressure for all analysis.
Results: we obtained an association between rs12322500(ERC1 gene) and 
log_UAE, 0.3253(0.1413-0.5093) and OR for Malb presence of 2.657(1.373-
5.144); the AA genotype had higher value for UAE than AG/GG genotypes. 
Other SNP with a significant association was rs1746048(CXCL12 gene) 
that had for log_UAE 0.7362(0.2441-1.228), an OR for Malb presence of 
28.53(3.237-251.4); the AA genotype has higher value for UAE than AG/
GG genotypes. Finally, SNP rs12260555(WDFY4 gene) had log_UAE of 
0.1367(0.0354-0.2381) and OR for Malb presence of 1.798(1.2-2.694); with 
the highest levels of UAE in the AC genotype.
Conclusions: this study shows three SNPs strongly associated with UAE and 
presence of Malb in hypertensive patients. These SNPs are located in genes 
involved in renal damaged in hypertension. Further functional studies will 
be necessary to confirm these results.

 I. Galán Chilet: None. P. Rentero Garrido: None. G.O. De Marco Solar: 
None. P. Marín García: None. R. Cortés: None. F. Martínez: None. V. González 
Albert: None. J.C. Martínez Escudero: None. J. Redón: None. F.J. Chaves: 
None.

P04.12
Introducing a multiplex panel of markers for genetic testing of 
familial hypertrophic cardiomyopathy based on linkage analysis
M. Keramatipour1, H. Saghafi1, M. Haghjoo2, S. Sabbagh1, N. Samiee2, A. Amin2, F. 
Vakilian2;  
1Tehran University of Medical Sciences, Department of Medical Genetics, Tehran, Islamic 
Republic of Iran, 2Tehran University of Medical Sciences, Rajaie Cardiovascular Medical 
and Research Center, Tehran, Islamic Republic of Iran.

Aims: Familial hypertrophic cardiomyopathy (HCM) is caused by mutations 
in genes encoding cardiac sarcomere proteins. Nowadays genetic testing 
of HCM plays an important role in clinical practice by contributing to the 
diagnosis, prognosis, and screening of high risk individuals. The aim of this 
study was developing a reliable testing strategy for HCM based on linkage 
analysis and appropriate for Iranian population.
Methods and Results: six panels of four microsatellite markers surroun-
ding MYH7, MYBPC3, TNNT2, TNNI3, TPM1, and MYL2 genes (24 markers 
in total) were selected for multiplex PCR and fragment length analysis. Cha-
racteristics of markers and informativeness of the panels were evaluated in 
50 unrelated Iranians. The efficacy of the strategy was verified in a family 
with HCM. all markers were highly polymorphic. The panels were informati-
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ve in 96-100% of samples. Multipoint linkage analysis excluded the linkage 
between the disease and all six genes by obtaining maximum LOD score ≤ 
-2.
Conclusion: This study suggests a reliable genetic testing method based on 
linkage analysis between 6 sarcomere genes and familial HCM. It could be 
applied for diagnostic, predictive, or screening testing in clinical setting.

 M. Keramatipour: None. H. Saghafi: None. M. Haghjoo: None. S. Sabbagh: 
None. N. Samiee: None. A. Amin: None. F. Vakilian: None.

P04.13
Running for Genotyping in a Heartbeat? Hypertrophic 
Cardiomyopathy, Molecular Findings
I. M. Carreira1,2,3, A. Mascarenhas1, A. Santos2, N. Lavoura1, S. Santos4,5, A. Fernandes4,5, C. 
Monteiro6, F. Corte-Real7,8, M. Venâncio8,9;  
1Laboratório de Citogenética e Genómica, Faculdade de Medicina da Universidade 
de Coimbra, Coimbra, Portugal, 2Laboratório de Genética Molecular de Cardiopatias, 
Centro de Neurociências e Biologia Molecular, Coimbra, Portugal, 3CIMAGO – Centro 
de Investigação em Meio Ambiente, Genética e Oncobiologia, Coimbra, Portugal, 
4Universidade Lusófona de Humanidades e Tecnologias, Lisboa, Portugal, 5CQE, 
Instituto Superior Técnico, Lisboa, Portugal, 6Faculdade de Farmácia, Universidade de 
Lisboa, Lisboa, Portugal, 7CENCIFOR – Centro de Ciências Forenses, Instituto Nacional 
de Medicina Legal, Coimbra, Portugal, 8Faculdade de Medicina da Universidade de 
Coimbra, Coimbra, Portugal, 9Serviço de Genética Médica, Hospital Pediátrico Carmona 
da Mota, CHUC, Coimbra, Portugal.

Hypertrophic Cardiomyopathy (HCM) is the most common cause of sudden 
death among youngsters and athletes, affecting 1:500 individuals. More 
than 1000 mutations are associated with this condition, especially in genes 
encoding sarcomere proteins.
Sudden cardiac death (SDC) is a devastating complication of several cardio-
vascular diseases, commonly including genetic disorders. The number of 
SCD in which no specific cause can be confirmed, even thorough a rigorous 
post-mortem examination, is still highly significant.
Recent guidelines recommend the genetic screening for family members of 
patients with HCM or victims of SCD.
The identification of alterations in the genes can be extremely important 
in the management of families, especially because it allows clarification of 
risk situation of asymptomatic family members and, in cases of SCD, it can 
provide a diagnostic.
New approaches with panels of genes, such as Sequenom MassArray System 
and Exome Sequencing Technology, are being developed, allowing an increa-
se of the number of genes to be studied simultaneously and detection of a 
greater variety of mutations.
During the last 4 years 89 index cases were analysed in the laboratory by 
direct sequencing and Sequenom MassArray System.
The results of this study demonstrated that the most frequent mutated ge-
nes are the MYBPC3 and MYH7, being detected in more than 50% of the ana-
lysed cases, as found in the literature.
New generation technologies promise to revolutionize the current know-
ledge about genetic bases of HCM and SCD and can contribute to clarify ge-
notype-phenotype co-relation or to establish the cause of death in negative 
autopsies.

 I.M. Carreira: None. A. Mascarenhas: None. A. Santos: None. N. Lavoura: 
None. S. Santos: None. A. Fernandes: None. C. Monteiro: None. F. Corte-Real: 
None. M. Venâncio: None.

P04.14
Mutations and Deletions mitochondrial DNA in Iranian Hypertrophic 
Cardiomyopathy (HCM) patients
M. Montazeri1, P. Baghdadi2, a. mohamadian2, M. Houshmand3;  
1Department of Medical Biotechnology, Faculty of Advanced Medical Science, Tabriz 
University of Medical Sciences, Tabriz, Iran, Tabriz, Islamic Republic of Iran, 2National 
Institute for Genetic Engineering and Biotechnology, Tehran, Iranmani, Tehran, Islamic 
Republic of Iran, 3National Institute for Genetic Engineering and Biotechnology, Tehran, 
Iran, Tehran, Islamic Republic of Iran.

Because of the linkage between energy metabolism in the mitochondria and 
cardiac muscle contraction, it is reasonable to assume that mitochondrial 
abnormalities may be responsible for some forms of HCM. We analysed 
the whole mitochondrial genome in a series of 52 patients with HCM for 
alterations and compared the findings with those of 60 control subjects. An 
increased number of novel missense mutations could be detected nearly in 
all genes encoding for protein subunits in patients. Four mutations were 
found that are unpublished. The c.4384T>C in tRNA glutamin , c.9063A>G 
in ATPase6 , c.2071 T>C, c.3170C>A, in noncoding MTRNA2 16S Also 33 po-
lymorphisms were identified which had not been published in the MitoMap 

database. The c.16189T>C mutation in the D-loop region that is associated 
with susceptibility to DCM could be detected in 19% of patients as well as in 
0% of controls. Five different deletions were found in 29 patients. Eighteen 
patients had 8.5 kb , Twelve 9 kb ,Seven 7.3 kb, Eight 4977 bp common dele-
tion between nt8161-nt13640, and 11 patients had 7.4 kb deletion. Multiple 
deletions have been found in 21 patients.
Also 43 polymorphisms were found ,10 unpublished polymorphisms were 
found. A homologous amino acid A5480G, non-homologous substitutions, 
such as G5466A , an apparently homoplasmic substitution within tRNA ge-
nes T4384C, which affects the T_C loop of tRNA glutamine, 3 remarkable 
mutations (A8860G, A2706G and N3107C) most of these polymorphisms 
were observed .

 M. Montazeri: None. P. Baghdadi: None. A. mohamadian: None. M. 
Houshmand: None.

P04.15
Identification of 22q11.2 deletion in patients from adult congenital 
heart disease clinic - a missed burden in the transition care
B. Chung1, P. Chow1, A. Liu1, P. Lee1, V. Wong1, K. Chan2, M. Tang3, K. Lun1, E. Lau4, Y. F. 
Cheung1, K. T. Chau1, Y. L. Lau1;  
1Paediatrics, Queen Mary Hospital, The University of Hong Kong, Hong Kong, Hong Kong, 
2Prenatal diagnosis unit, Dept of O&G, Tsan Yuk Hospital, The University of Hong Kong, 
Hong Kong, Hong Kong, 3Prenatal diagnosis service, Dept of O&G, Tsan Yuk Hospital, The 
University of Hong Kong, Hong Kong, Hong Kong, 4Prenatal diagnosis service, Dept of 
OG, Tsan Yuk Hospital, The University of Hong Kong, Hong Kong, Hong Kong.

22q11.2 deletion syndrome (22q11DS) is a common genetic diagnosis in 
patients with congenital heart disease (CHD). It is multi-systemic with both 
congenital and later-onset features with lifelong consequences. Variable cli-
nical expression and limited awareness contribute to its under-diagnosis. 
With low childhood mortality, there is an increasing number of diagnosed/
undiagnosed adults, posing a hidden challenge in the transition care for pa-
tients with CHD. Our objective is to determine the prevalence of 22q11DS in 
adult patients with conotruncal defects and to delineate their extra-cardiac 
manifestations. We enrolled patients through an adult CHD clinic by active 
screening, using fluorescence-PCR and FISH. We have recruited 102 with 
conotruncal defects in 2012. Twelve patients are diagnosed with 22q11DS. 
Importantly 11 are not known to have 22q11Ds previously, which translates 
into a missed diagnosis of 1 in every 10 adults with conotruncal defects. 
Nine had the cardiac diagnosis of tetralogy, 2 had pulmonary atresia and 
ventricular septal defect, 1 had interrupted aortic arch; for extra-cardiac 
manifestations, 2 patients had learning difficulties, 2 had schizophrenia, 2 
had history of hypocalcemia, 1 had thyroid nodule, and 1 had brain abscess. 
Among these 12 patients, only 1 was assessed by the cardiologists to have 
the typical facial dysmorphism. By cascade family testing, the deletion in 1 
patient was found to be inherited from her mother with schizophrenia. The 
recruitment is ongoing. This study will provide important information on 
the disease burden of 22q11DS and may highlight an important and actio-
nable gap in the transitional care of patients with CHD.

 B. Chung: None. P. Chow: None. A. Liu: None. P. Lee: None. V. Wong: 
None. K. Chan: None. M. Tang: None. K. Lun: None. E. Lau: None. Y.F. 
Cheung: None. K.T. Chau: None. Y.L. Lau: None.

P04.16
Identifying genetic determinants of congenital heart defect in Down 
syndrome
R. Sailani1, P. Makrythanasis1, A. Valsesia2,3,4, S. Deutsch1, F. Santoni1, C. Borel1, K. 
Popadin1, E. Migliavacca1, A. J. Sharp1, G. Duriaux Sail1, E. Falconnet1, K. Rabionet5,6,7, 
C. Serra-Juhé8,6, S. Vicari9, D. Laux10, Y. Grattau11, G. Dembour12, A. Megarbane11,13, 
R. Touraine14, S. Stora11, S. Kitsiou15, H. Fryssira15, C. Chatzisevastou-loukidou15, E. 
Kanavakis15, G. Merla16, D. Bonnet10, L. A. Pérez-Jurado8, X. Estivill5,6,7, J. M. Delabar17, S. E. 
Antonarakis1,18;  
1University of Geneva, Geneva, Switzerland, 2University of Lausanne, Lausanne, 
Switzerland, 3Ludwig Institute for Cancer Research, UNIL, Lausanne, Switzerland, 
4Swiss Institute of Bioinformatics, UNIL, Lausanne, Switzerland, 5Centre for Genomic 
Regulation, Biomedical Research Park (PRBB), Barcelona, Spain, 6Hospital del Mar 
Research Institute (CRG), Barcelona, Spain, 7CIBER in Epidemiology and Public Health 
(CIBERESP), Barcelona, Spain, 8Universitat Pompeu Fabra, Barcelona, Spain, 9Children‘s 
Hospital Bambino Gesù, Rome, Italy, 10University Paris Descartes, Paris, France, 11Institut 
Jerome Lejeune, Paris, France, 12UCL, Bruxelles, Belgium, 13Unité de Génétique Médicale 
et Laboratoire Associé INSERM, Beirut, Lebanon, 14CHU de Saint-Etienne, Cedex 2, 
France, 15University of Athens, Athens, Greece, 16Medical Genetics Service, Hospital, 
IRCCS, San Giovanni Rotondo, Italy, 17Université Paris Diderot,Sorbonne Paris Cité, Paris, 
France, 18iGE3 institute of Genetics and Genomics of Geneva, Geneva, Switzerland.

Congenital heart defect (CHD) occurs in 40% of Down syndrome cases. 
While carrying three copies of genes or other functional elements on chr21 



ABSTRACTS POSTERS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG 135

Back to index

increases the risk for CHD, trisomy 21 is not sufficient to cause CHD. Thus 
additional genetic variation and/or environmental factors could contribute 
to CHD risk. Here we use association studies to identify genomic variations 
that with trisomy 21, determine the risk for CHD in DS. This GWAS includes 
187 DS with CHD (AVSD=69, ASD=53, VSD=65) as cases, and 151 DS without 
CHD as controls. Chr21 specific association study revealed rs2832616 and 
rs1943950 (both cis-eQTLs for KRTAP7-1) as CHD risk alleles (adjusted p-
values < 0.05). These signals were confirmed in a replication cohort of 92 
DS CHD cases and 75 DS controls (nominal p-value = 0.0005). Furthermore 
rs2183593 and rs7282991 were identified as risk factors for ASD. Since DS 
is likely to be a disorder of gene expression, 2-locus interaction was applied 
for whole genome eQTLs. A pair of interacting eQTL on chr2 and chr11 was 
identified. Furthermore, a search for chr21 risk CNVs for CHD was perfor-
med using a customized chr21 array of 135K probes across 55 DS-AVSD 
and 53 DS controls. It revealed two CNV regions (FDR=0.04) in previously 
defined CHD minimal region, and another CNV (FDR=0.03) upstream of PO-
FUT2. We propose that the CHD risk of DS is complex and determined by 
specific SNPs and CNVs variations on chr21 and interaction of non-chr21 
genomic variants.

 R. Sailani: None. P. Makrythanasis: None. A. Valsesia: None. S. Deutsch: 
None. F. Santoni: None. C. Borel: None. K. Popadin: None. E. Migliavacca: 
None. A.J. Sharp: None. G. Duriaux Sail: None. E. Falconnet: None. K. 
Rabionet: None. C. Serra-Juhé: None. S. Vicari: None. D. Laux: None. Y. 
Grattau: None. G. Dembour: None. A. Megarbane: None. R. Touraine: None. S. 
Stora: None. S. Kitsiou: None. H. Fryssira: None. C. Chatzisevastou-loukidou: 
None. E. Kanavakis: None. G. Merla: None. D. Bonnet: None. L.A. Pérez-
Jurado: None. X. Estivill: None. J.M. Delabar: None. S.E. Antonarakis: None.

P04.17
Congenital heart defects are rarely caused by mutations in ACTС1/
ACTA2 genes
T. Khodyuchenko, A. Zlotina, D. Zverev, A. Malashicheva, A. Kostareva;  
Institute of Molecular Biology and Genetics Almazov Federal Heart, Blood and 
Endocrinology Centre, Saint-Petersburg, Russian Federation.

Background: It has been shown that some congenital heart defects (CHD) 
can have genetic background due to missens mutation in cardiomyocyte-
specific genes. Thus, cardiac actin was shown to be involved in pathogene-
sis of CHD and smooth muscle actin in pathogenesis of aortic aneurysm in 
combination with patent ductus arteriosus (PDA). In present study we inve-
stigated whether mutations in human α-cardiac actin (ACTC1) and smooth 
muscle α-actin (ACTA2) genes can cause ASD or PDA.
Matherial and Methods: Total genomic DNA was extracted from peripheral 
blood of 86 patients with ASDs and 100 patients with PDA. Coding exons and 
flanking intron regions of ACTC1 (NM_005159.4) and ACTA2 (NM_001613) 
were amplified by PCR with specific primers designed according to the cor-
responding gene reference sequences. PCR fragments were directly sequen-
ced using a BigDye Terminator v3.1 sequencing kit and a 3130 Genetic Ana-
lyzer (Applied Biosystems). Sequencing results were analyzed with BioEdit 
7.1 software and Sequencing Analysis 5.3.1 software (Applied Biosystems).
Results: Sequence analysis of ACTA2 and ACTC1 did not identify any nucleoti-
de changes that altered the coding sense of the genes. In the case of ACTC1 
we have found the earlier described nucleotide polymorphism rs2307493 
(NCBI SNP database) resulting in a synonymous substitution.
Conclusion: our results confirmed that the mutations in ACTC1 gene are 
rare (at least <1%) cause of ASD. In patients with PDA the mutations of ACTC 
2 gene are not detected, thus, being excluded from the list of frequent PDA-
associated genetic defects.

 T. Khodyuchenko: None. A. Zlotina: None. D. Zverev: None. A. Malashicheva: 
None. A. Kostareva: None.

P04.18
The genetic basis of complex congenital heart disease: identification 
of potentially causal variants through whole-genome sequencing
S. Stenzel1, K. Stevens2, R. Lyons1, S. B. Gruber3, P. J. Gruber4;  
1University of Michigan, Ann Arbor, MI, United States, 2Mayo Clinic, Rochester, MN, 
United States, 3University of Southern California, Los Angeles, CA, United States, 
4University of Utah, Salt Lake City, UT, United States.

Background. Genetic risk factors contributing to the multi-factorial etiolo-
gy of congenital heart disease (CHD) remain poorly understood. The goal 
of this study is to explore genetic variants underlying the development of 
complex CHD through whole-genome sequencing (WGS) of a family affected 
by hypoplastic left heart syndrome (HLHS) and conotruncal defects. We hy-
pothesize that the clustering of these anatomically distinct lesions is attribu-
table to a more proximal defect in cardiogenesis.

Methods. Paired-end, WGS data was generated on the Illumina Genome Ana-
lyzer II and Hi-Seq platforms for germline DNA from a proband with HLHS 
(~36X average depth of genome coverage); her affected half-sisters with 
tetralogy of Fallot (~38X) and truncus arteriosus (~10X), respectively; her 
unaffected full brother (~30X); and their shared unaffected father (~33X). 
Reads were aligned to the human genome reference sequence, followed by 
realignment and recalibration. Single nucleotide variant and short indel calls 
were made using the Genome Analysis Toolkit’s UnifiedGenotyper. Variants 
with <1% minor allele frequency and all variants located in previously-pu-
blished CHD-associated gene regions were identified. These variants were 
analyzed for co-segregation according to one of three genetic models: 1) 
autosomal dominant (AD) with incomplete penetrance, 2) AD with gonadal 
mosaicism, and 3) autosomal recessive. Variants co-segregating according 
to one of these models and defined as high impact and/or potentially dama-
ging were considered causal candidates.
Results. Variant calling and co-segregation analysis identified a list of likely-
damaging variants. Candidate causal variants for complex congenital heart 
disease will be presented.

 S. Stenzel: None. K. Stevens: None. R. Lyons: None. S.B. Gruber: None. P.J. 
Gruber: None.

P04.19
Human valve disease is caused by copy number changes in ADAMTS19
M. Hitz1, J. Bigras2, M. Thibeault2, D. Stemple1, M. Hurles1, G. Andelfinger2;  
1Wellcome Trust Sanger Institute, Hinxton, Cambridge, United Kingdom, 2Sainte Justine 
Hospital, Montreal, QC, Canada.

Valve defects are one of the predominant causes of cardiovascular morbidity 
and mortality. A third of all patients with congenital heart defects exhibit 
valve defects. Several structural variations have been identified in human 
disease including valvular heart defects. In a search for causal Copy Num-
ber Variation (CNV) we identified a family with a homozygous deletions in 
ADAMTS19.
We have studied a large patient discovery cohort sampled at the Sainte Ju-
stine Hospital, Montreal for disease associated CNVs and searched for small 
genomic imbalances resulting in homozygous deletions. After independent 
validation we have screened additional public cohorts for recurrent CNVs. 
Downstream in vivo modeling was done using antisense gene knockdown in 
Xenopus tropicalis oocytes.
We identified a homozygous deletion overlapping ADAMTS19 in an inbred 
family with two affected. The observed phenotype is a pulmonary stenosis, 
pulmonary artery dilatation and an aortic valve anomaly. This 475kb CNV 
spans the first seven exons of ADAMTS19 including part of the peptidase 
domain. Two additional duplications in patients with hypoplastic left heart 
syndrome have been observed in another cohort. Gene knockdown in Xeno-
pus tropicalis supports a role during heart development.
This CNV is the first homozygous microdeletion observed in a family with 
valve disease. The importance of extracellular matrix genes in valve patho-
genesis has been demonstrated in human and mouse. These findings of loss 
and gain of function spanning the same gene will enable a better genotype-
phenotype understanding and will improve our understanding of normal 
and abnormal valve development.

 M. Hitz: None. J. Bigras: None. M. Thibeault: None. D. Stemple: None. M. 
Hurles: None. G. Andelfinger: None.

P04.20
Involvement of BAG3 and HSPB7 loci in various etiologies of systolic 
heart failure: results of a European collaboration assembling more 
than 2,000 patients
S. Garnier1, E. Villard2, C. Hengstenberg3, N. Lamblin4, E. Arbustini5, M. Komajda2, R. 
Isnard2, S. Cook6, F. Cambien1, P. Charron2;  
1Inserm UMR937 & UPMC Univ Paris 6, Paris, France, 2UPMC Univ Paris 6, Inserm 
UMR956, AP-HP Pitié-Salpêtrière hospital, Paris, France, 3University of Regensburg, 
Department of Internal Medicine II, Regensburg, Germany, 4Hospital Regional University 
of Lille - Cardiological Hospital, Lille, France, 5Foundation IRCCS Polyclinic San Matteo, 
Center for Genetic Cardiovascular Diseases, Pavia, Italy, 6Imperial College London, Heart 
Science Centre, London, United Kingdom.

Background and purpose. Genetic background of multifactorial systolic 
heart failure (systHF) is poorly understood. However, through a recent 
GWAS we identified two loci associated with sporadic Dilated Cardiomyo-
pathy (DCM): BAG3 and HSPB7 loci. We hypothesized that the two loci (1) 
could also be involved in systHF due to coronary artery disease (ischemic-
HF) and (2) could be involved in the severity of systHF and not only in the 
susceptibility to develop HF.
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Methods. We genotyped SNPs previously associated with DCM (rs2234962: 
BAG3 locus, rs10927875 and rs945417: HSPB7 locus) in 1160 European 
patients with ischemic-HF and 1322 controls. The severity of systHF (inclu-
ding left ventricle ejection fraction and LV end-diastolic diameter or LVEDD) 
was also analysed in ischemic-HF patients as well as in a European cohort 
of 1141 DCM patients.
Results. SNPs related to HSPB7 locus were significantly associated with 
ischemic-HF (MAF of rs10927875 and rs945417 were less frequent in pa-
tients than controls, p value 0.0017 and 0.0016 respectively) whereas SNP 
related to BAG3 locus was not. In patients, the two loci were not associated 
with severity of HF, except LVEDD that was associated with rs2234962 both 
in DCM patients and ischemic-HF patients (p=0.0086 and 0.012 respective-
ly).
Conclusions. Out of the two loci previously associated with DCM we obser-
ved that HSPB7 locus was also associated with ischemic-HF whereas BAG3 
locus was not, suggesting differential involvement according to the under-
lying cause of HF. Severity of HF was not related to the two loci, except BAG3 
locus associated with LV diameter in both populations.

 S. Garnier: None. E. Villard: None. C. Hengstenberg: None. N. Lamblin: 
None. E. Arbustini: None. M. Komajda: None. R. Isnard: None. S. Cook: 
None. F. Cambien: None. P. Charron: None.

P04.21
Lack of relationship between CYP3A5 expression and blood pressure 
in healthy adults in Ashanti, Ghana
D. L. Fisher1, J. Plange-Rhule2, M. Moreton3, J. Eastwood4, S. M. Kerry5, F. Micah6, A. 
Johnston7, I. A. M. MacPhee8;  
1Barts and the London School of Medicine and Dentistry, Queen Mary University of 
London, London, United Kingdom, 2School of Medical Sciences, Kwame Nkrumah 
University of Science and Technology & Komfo Anokye Teaching Hospital, Kumasi, 
Ghana, 3Analytical Services International Ltd., St. George‘s, University of London, 
London, United Kingdom, 4, Division of Clinical Sciences: Renal Medicine, St. George‘s - 
University of London, London, United Kingdom, 5Blizard Institute, Barts and the London 
School of Medicine and Dentistry, Queen Mary University of London, London, United 
Kingdom, 6Komfo Anokye Teaching Hospital, Kumasi, Ghana, 7Analytical Services, St. 
George‘s - University of London, London, United Kingdom, 8Division of Clinical Sciences: 
Renal Medicine, St. George‘s - University of London, London, United Kingdom.

Introduction: CYP3A5 protein substantially increases 6β-hydroxylase ac-
tivity which stimulates the sodium-retaining actions of the mineralocor-
ticoid receptor, potentially causing high blood pressure. Most Africans are 
functional CYP3A5 expressers so one would expect to find a relationship 
between CYP3A5 and blood pressure. Our study investigates this possible 
explanation for the high incidence of hypertension in Africans, in a Ghanaian 
population.
Materials and Methods: DNA samples were obtained from 957 of a cohort of 
1,013 apparently healthy individuals, who in 2001/02 had been recruited 
to an epidemiological study of hypertension and salt intake. They were resi-
dents of 12 villages in the Ashanti region of Ghana. The extracted DNA was, 
in 898 individuals, of sufficient quality to allow genotyping at the CYP3A5*3 
and CYP3A5*6 SNPs by real-time polymerase chain reaction. Blood pressure 
was measured using an OMRON HEM705CP sphygmomanometer. The parti-
cipants had sat for at least 5 min before three pressures were obtained one 
minute apart; the first reading was discarded and the mean of the second 
and third calculated for analysis. Hypertension was defined as systolic BP 
≥140 mmHg.
Results: 244 (27.2%) of the 898 individuals were hypertensive. Although 
there was a possible relationship between blood pressure and degree of 
CYP3A5 expression, there was no statistically significant relationship bet-
ween either systolic or diastolic pressure and CYP3A5*3 or CYP3A5*6 geno-
types and their haplotypes.
Conclusion: We conclude that there is either no association between CYP3A5 
expression and blood pressure or, if there is a relationship, an association 
that is very weak.

 D.L. Fisher: None. J. Plange-Rhule: None. M. Moreton: None. J. Eastwood: 
None. S.M. Kerry: None. F. Micah: None. A. Johnston: None. I.A.M. MacPhee: 
None.

P04.22
Exome sequencing of multiple affected individuals from an Irish 
family with Brugada Syndrome uncovers a novel locus for the 
disorder
J. Barc1, R. F. Marsman1, S. Le Scouarnec2, Y. Mizusawa1, A. V. Postma3, M. W. Tanck4, P. 
Lindenbaum5, N. Carter2, R. Redon5, A. A. Wilde1, P. McKeown6, C. R. Bezzina1;  
1Department of Experimental Cardiology, Heart Failure Research Center, Academic 
Medical Center, Amsterdam, Netherlands, 2Wellcome Trust Sanger Institute, Hinxton, 

United Kingdom, 3Department of Anatomy, Embryology & Physiology, Academic 
Medical Center, Heart Failure Research Center, Academic Medical Center, Amsterdam, 
Netherlands, 4Department of Clinical Epidemiology, Biostatistics and Bioinformatics, 
Heart Failure Research Center, Academic Medical Center, Amsterdam, Netherlands, 
5INSERM UMR1087, CNRS UMR6291, Université de Nantes, CHU Nantes, l‘institut du 
thorax, Nantes, France, 6School of Medicine, Dentistry and Biomedical Sciences, Queen‘s 
University Belfast, Belfast, United Kingdom.

Brugada Syndrome (BrS) is a disorder associated with an increased risk of 
sudden cardiac death and specific ECG features. Loss-of-function mutations 
in SCN5A underlie the disorder in ~25% of patients, while other genes have 
been implicated but account for <1%. We here set out to identify the genetic 
defect underlying BrS in a 3 generation family with a case who died sudden-
ly at 24 years old.
Individuals from the pedigree were genotyped using the Illumina-Huma-
nOmniExpress SNP-array. Exome-sequencing was carried out in 3 indivi-
duals from the pedigree using Agilent SureSelect-Target-Enrichment 50Mb 
capture followed by sequencing on an Illumina-HiSeq2000. These 3 indivi-
duals were selected based on their genetic distance and the presentation of 
a BrS-ECG at baseline.
Linkage analysis identified a region on chromosome 8 (8p11.21-8q11.23) 
shared among affected family members. In parallel, comparison of 3 exomes 
from affected individuals and after filtering out of variants occurring at a 
MAF of >1% in public and in-house exome/genome databases results in 10 
rare variants shared, 2 locate to chromosome 8 locus and reside in 2 diffe-
rent genes, namely HOOK3 and PXDNL. These 2 variants have been found at 
a MAF of 0.02% and 0.008%, respectively, in the NHLBI-EVP (n=6500 indi-
viduals). The function of PXDNL, which appears to be specifically expressed 
in heart, is yet unknown.
Combining linkage analysis and exome sequencing, we identified a chromo-
somal interval and a possible novel gene for BrS. Ongoing studies are aimed 
at investigating further the involvement of this gene in a large set of patients 
with BrS.

 J. Barc: None. R.F. Marsman: None. S. Le Scouarnec: None. Y. Mizusawa: 
None. A.V. Postma: None. M.W. Tanck: None. P. Lindenbaum: None. N. Carter: 
None. R. Redon: None. A.A. Wilde: None. P. McKeown: None. C.R. Bezzina: 
None.

P04.23
Spectrum of KLHL3 and CUL3 mutations in Familial Hyperkalemic 
Hypertension
H. Louis dit Picard1, N. Thurairajasingam2, S. Latreche1, S. Miserey-Lenkei3, O. 
Pylypenko3, R. Vargas-Poussou2, E. Clauser1, X. Jeunemaitre1,4,5;  
1INSERM U970 - Paris-Cardiovascular Research Center, PARIS, France, 2AP-HP Hôpital 
Européen Georges Pompidou, PARIS, France, 3CNRS, UMR 144 - Institut Curie, PARIS, 
France, 4AP-HP Hôpital Européen Georges Pompidou, Paris, France, 5Université Paris 
Descartes, Paris, France.

Familial Hyperkalemic Hypertension (FHHt) is a rare inherited form of ar-
terial hypertension. In 2001, two genes - WNK1 and WNK4 - were identi-
fied and subsequently found to regulate renal ion transport. In 2012, we 
and others identified mutations in two other genes, KLHL3 and CUL3, as 
responsible for the majority of cases. Kelch-like 3, is an actin-binding pro-
tein that recruit substrates for the Cullin3-based ubiquitin-ligase complex. 
The objective of this study was to compare inheritance and phenotype in 
one or the other gene.
We identified 20 different missense mutations in the KLHL3 gene in 24 
FHHt index cases. The majority of them were located within conserved 
Kelch motifs at the surface of the molecule. There were 16 dominant, 4 de 
novo and 4 recessive cases and a large variability of the phenotype. Homo-
zygous subjects had an earlier age at diagnosis (8.4 vs 35.9 years) but com-
parable blood pressure and biological phenotype. Analysis of the CUL3 gene 
revealed six de novo and 2 dominant heterozygous splice-site mutations 
clustered around exon 9 that lead to a loss of 57 residues corresponding to a 
segment linking BTB and RING-binding domains of the protein. Patients had 
a young age of diagnosis (10 years) and a severe clinical and biological phe-
notype. KLHL3 is highly expressed in the distal nephron and its inhibition by 
RNA interference leads to an increase of Na+-Cl- cotransporter expression at 
the cell membrane. All mutations should decrease the ubiquitination of this 
transporter and thus augment its activity in the distal nephron.

 H. Louis dit Picard: None. N. Thurairajasingam: None. S. Latreche: None. S. 
Miserey-Lenkei: None. O. Pylypenko: None. R. Vargas-Poussou: None. E. 
Clauser: None. X. Jeunemaitre: None.
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P04.24
Genotype-Phenotype correlations in Hereditary Haemorrhagic 
Telangiectasia. Data of the French Rendu-Osler-Weber Syndrome 
cohort.
C. Paez1, S. Giraud2, G. Lesca3, E. Decullier4, E. Babin5, M. Carette6, R. Corre7, P. Duffau8, 
B. Gilbert-Dussardier9, P. Hatron10, J. Harle11, P. Kaminski12, P. Lacombe13, C. Lavigne14, B. 
Lorcerie15, P. Magro16, S. Riviere17, P. Edery18, S. Dupuis-Girod18;  
1Service de Genetique et Centre de reference sur la maladie de Rendu-Osler, Lyon 
University Hospital, Lyon, France, 2Laboratoire de genetique moleculaire, Lyon 
University Hospital, Lyon, France, 3Laboratoire de genetique moleculaire, Lyon 
University Hospital, Unviersite Lyon 1, F-69008, Lyon, France, 4Pole IMER, Lyon 
University Hospital, Faculte de medecine, Universite Lyon 1, F-69008, Lyon, France, 
5Hopital Cote de Nacre, Service d’ORL, Caen, France, 6Hopital Tenon, Service de 
Radiologie, 75970 Paris Cedex 20, Assistance Publique – Hopitaux de Paris, Universite 
Curie (Paris VI), Paris, France, 7Centre Hospitalier Universitaire, Hopital Pontchaillou, 
Service de Pneumologie, Rennes, France, 8Hopital Haut-Leveque – Centre François 
Magendie, Service de Médecine Interne, Pessac, France, 9Centre Hospitalier Universitaire 
La Miletrie, Service de Genetique Medicale, Poitiers, France, 10Universite Lille 2, CHRU 
de Lille, Hopital Jeanne de Flandre, Service de medecine interne, Lille, France, 11Centre 
Hospitalier Universitaire de Marseille, Hopital de la Conception, Service de Medecine 
Interne, Marseille, France, 12Centre Hospitalier Universitaire de Brabois Service de 
Medecine Interne, Vandoeuvre-les-Nancy, France, 13Hopital Ambroise Pare, Service de 
Radiologie, Assistance Publique-Hopitaux de Paris, Universite Paris Ile-de-France Ouest, 
Paris, France, 14Centre Hospitalier Universitaire d’Angers, Service de Medecine Interne, 
Angers, France, 15Centre Hospitalier Universitaire de Dijon, Service de Medecine Interne, 
Dijon, France, 16Centre Hospitalier Regional et Universitaire Bretonneau, Service de 
Pneumologie, Tours, France, 17Centre Hospitalier Regional et Universitaire Bretonneau, 
Service de Pneumologie, Montpellier, France, 18Service de Genetique et centre de 
reference sur la maladie de Rendu-Osler, Lyon University Hospital, Lyon, France.

INTRODUCTION: Hereditary haemorrhagic telangiectasia (HHT) is a domi-
nantly inherited genetic vascular disorder characterized by recurrent epi-
staxis, cutaneous telangiectasia and visceral arteriovenous malformations 
(AVM) that affect many organs, including the lungs, gastrointestinal tract, 
liver and brain.
AIMS: To study the relationship between the phenotype and genotype in 
patients with a proven mutation in either ENG, ACVRL1, or less frequently 
MADH4.
METHOD: We used the French HHT database (CIROCO) developed for the 
network, which contains detailed clinical features registered from 2005 to 
2013.
RESULTS: A total of 1534 HHT patients with a proved mutation were ana-
lysed. Among them, the mutated gene was ACVRL1 in 58.4%, ENG in 39.9% 
and MADH4 in 1.7% of patients.
The nose-bleeding event appears to be a predominant characteristic for 
each of the HHT populations studied: this symptom was present in 92.4, 93.4 
and 88.5% of the cases of patients carrying the ENG, ACVRL1 and MADH4 
mutations, respectively. Telangiectasia were present in all groups: ACVRL1 
(92.7%), ENG (90.6%) or MADH4 (76%).
Patients with ENG mutations showed a higher prevalence of pulmonary ar-
teriovenous malformations (PAVM) (72.4%) as well as a marked prevalence 
of cerebral arteriovenous malformations (CAVM) (24.5%). In contrast, the 
hepatic malformations (HAVM) manifested to be more often related to the 
presence of the ACVRL1 mutation (66.2%). Structurally, ENG mutations sho-
wed to be widely distributed through the gene. In contrast, ACVRL1 mutati-
ons occur preferentially in exons 3 and 7.
CONCLUSIONS: This study on a large cohort showed major differences lin-
king the syndrome and the mutated gene.

 C. Paez: None. S. Giraud: None. G. Lesca: None. E. Decullier: None. E. 
Babin: None. M. Carette: None. R. Corre: None. P. Duffau: None. B. Gilbert-
Dussardier: None. P. Hatron: None. J. Harle: None. P. Kaminski: None. P. 
Lacombe: None. C. Lavigne: None. B. Lorcerie: None. P. Magro: None. S. 
Riviere: None. P. Edery: None. S. Dupuis-Girod: None.

P04.25
Genetic variants affecting the expression of DRAM2 at 1p13.3 are 
associated with acute myocardial infarction with different effects for 
STEMI and NSTEMI
P. Salo1, J. Sinisalo2, J. Kettunen3,1, A. Havulinna4, A. Sarin3,1, T. Hiekkalinna1,3, S. Ripatti3,1, 
P. J. Karhunen5,6, H. Huikuri7, M. Lokki8, V. Salomaa4, M. Nieminen2, M. Perola9,3,10;  
1Public Health Genomics Unit, National Institute for Health and Welfare, Helsinki, 
Finland, 2Division of Cardiology, Heart and Lung Center HUCH, Helsinki University 
Central Hospital, Helsinki, Finland, 3Institute for Molecular Medicine Finland, FIMM, 
Helsinki, Finland, 4Chronic Disease Epidemiology and Prevention Unit, National Institute 
for Health and Welfare, Helsinki, Finland, 5School of Medicine, University of Tampere, 
Tampere, Finland, 6Fimlab Laboratories Ltd, Tampere University Hospital Region, 
Tampere, Finland, 7Department of Internal Medicine, University of Oulu, Oulu, Finland, 
8Transplantation Laboratory, Haartman Institute, University of Helsinki, Helsinki, 
Finland, 9National Institute for Health and Welfare, Helsinki, Finland, 10Estonian Genome 
Center of the University of Tartu, Tartu, Estonia.

Myocardial infarction (MI) due to coronary artery disease (CAD) is the most 
common cause of death in developed countries. Genetic and non-genetic 
factors affect risk for MI with roughly equal relative contributions. The heri-
tability of MI has been estimated to be 0.35 and 0.38 for males and females, 
respectively. Known genetic risk variants explain 10 % of the additive gene-
tic variance in susceptibility to CAD.
Despite advances in understanding the pathophysiology of MI, relatively 
little attention has been paid to the distinction between ST-segment eleva-
tion MI (STEMI) and non-ST-segment elevation MI (NSTEMI). This divisi-
on is made based on characteristic ECG changes and the two are known to 
present with different baseline characteristics. It is commonly thought that 
STEMI results from complete occlusion of a coronary artery whereas NSTE-
MI is caused by partial or transient blockage. The possible differences in 
genetic risk factors for STEMI and NSTEMI are virtually unknown.
We performed a genome-wide association study of MI (1579 cases, 1576 
controls) with stratification into NSTEMI/STEMI and replicated the results 
in two independent study samples. We identify a novel risk locus for MI 
(OR=1.28, p=7*10-8) at 1p13.3 containing DRAM2, CEPT1 and DENND2D. 
We show that the association is markedly stronger for NSTEMI (OR=1.56, 
p=4*10-10) than for STEMI (OR=1.11, p=0.20). We further show that the SNPs 
conferring risk to NSTEMI are also associated with the expression of DRAM2 
and provide evidence suggesting that this locus contains two distinct but 
partially overlapping association signals.

 P. Salo: None. J. Sinisalo: None. J. Kettunen: None. A. Havulinna: None. A. 
Sarin: None. T. Hiekkalinna: None. S. Ripatti: None. P.J. Karhunen: None. H. 
Huikuri: None. M. Lokki: None. V. Salomaa: None. M. Nieminen: None. M. 
Perola: None.

P04.26
Compound heterozygous or homozygous truncating MYBPC3 
mutations causes severe cardiomyopathy with left ventricular 
noncompaction and septal defects resulting in neonatal death
J. C. Herkert1, Y. M. Hoedemaekers1,2, I. M. Frohn-Mulder2, M. Dalinghaus2, A. van den 
Wijngaard3, R. R. de Krijger2, M. Michels2, I. F. M. de Coo2, M. W. Wessels2, D. Dooijes2,4;  
1University Medical Center Groningen, Groningen, Netherlands, 2Erasmus Medical 
Center, Rotterdam, Netherlands, 3Maastricht University Medical Center, Maastricht, 
Netherlands, 4University Medical Center Utrecht, Utrecht, Netherlands.

Background Familial hypertrophic cardiomyopathy (HCM) is a heart mus-
cle disease generally caused by autosomal dominant sarcomeric gene mu-
tations leading to a phenotype in adult age. The most commonly mutated 
gene (20-40%) in adult-onset HCM is myosin binding protein C (MYBPC3). 
Idiopathic HCM in young children is rare. Our goal was to describe four neo-
nates with severe HCM caused by compound heterozygous or homozygous 
truncating MYBPC3 mutations and compare these to those described in li-
terature.
Methods Four unrelated neonates with severe unexplained cardiomyopathy 
were studied. A literature review was performed to identify other patients 
with biallelic MYBPC3 mutations.
Results All children presented with feeding difficulties, failure to thrive, 
dyspnea and died from cardiac failure before age 13 weeks. Left ventricular 
non-compaction was diagnosed in three patients. In the fourth, noncompac-
tion was not a clear feature, but could not be excluded. All patients had sep-
tal defects. Two patients were compound heterozygotes for the c.2373dupG 
(p.Trp792fsX17) and c.2827C>T (p.Arg943X) mutation. Two were homozy-
gous for the c.2373dupG and the c.2827C>T mutation respectively.
All reported patients with double truncating mutations in MYBPC3 reported 
so far (n=21), are diagnosed with severe cardiomyopathy and/or die within 
the first months of life. In 52% (11/21) septal defects or a patent ductus 
arteriosus accompanied cardiomyopathy.
Conclusions In contrast to heterozygous mutations, homozygous or com-
pound heterozygous truncating MYBPC3 mutations cause severe neonatal 
cardiomyopathy with features of left ventricular noncompaction including 
septal defects in 60% of patients. Neonates with cardiomyopathy should be 
investigated for MYPBC3 and other sarcomeric gene mutations.

 J.C. Herkert: None. Y.M. Hoedemaekers: None. I.M. Frohn-Mulder: None. M. 
Dalinghaus: None. A. van den Wijngaard: None. R.R. de Krijger: None. M. 
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P04.27
Analysis of single and combined genotypes of MTHFR, MTR and MTRR 
polymorphisms regard to content of sulfur amino acids in plasma of 
patients with preeclampsia and coronary heart disease
H. Akopyan, I. Nazarko, O. Efimenko, L. Czorna;  
Institute of Hereditary Pathology of National Academy of Medical Sciences of Ukraine, 
Lviv, Ukraine.

Hyperhomocysteinemia is generally established etiological factor for 
thrombosis. We have analyzed common polymorphic variants MTHFR 
С677Т/А1298С, MTR A2756G, MTRR A66G regard to the plasma homocy-
steine and cysteine level among 115 Ukrainian patients with preeclampsia 
and coronary artery disease (55 and 71 respectively) and 186 controls (33 
pregnant and 83 non-pregnant women, and 70 men). Significant increase of 
homocysteine level was proved in patients with preeclampsia, whereas mo-
derate hyperhomocysteinemia (within 15-30 mmol/L) was noted just only 
in 10.91% of patients with ischemic heart disease. Unexpectedly, 41.8% of 
such patients and less than 4% of controls showed decrease in cysteine con-
centrations with significant difference in mean values (239.35+47.38 and 
270.93+38.28 mmol/L, P<0.05). Hypercysteinemia (>350 mmol/L) was 
noted in 7.27% cases in the absence of control. No significant differences 
in prevalence either of С677T or А1298С genotypes of MTHFR gene was 
established. At the same time, significantly increased proportion of MTR 
AA and MTRR GG genotypes were recognized as a prominent trait of pati-
ents with preeclampsia and coronary artery disease. We found 6 among 81 
possible combined genotypes of MTHFR С677T and A1298C, MTR A2756G, 
MTRR A66G, which more than 5 times increases the risk of preeclampsia 
and coronary heart disease. Our data suggest a link between hyperhomo-
cysteinemia and hypocysteinemia with carrier status of defined genotypes 
of methionine synthase, methionine synthase reductase and cystathionine 
synthase. Reducing the concentration of L-cysteine can lead to disruption of 
the biosynthesis of endogenous hydrogen sulphide with the loss inherent to 
his significant vasodilator effect.

 H. Akopyan: None. I. Nazarko: None. O. Efimenko: None. L. Czorna: None.

P04.28
Genotype-phenotype discrepancies in Brugada syndrome
S. J. Van Dooren1, P. Brugada2, D. Daneels1, U. Peeters1, L. Peirsman1, I. Timmermans1, K. 
Kindermans1, M. Biervliet1, G. Pappaert2, M. Bonduelle1;  
1Centre for Medical Genetics, Vrije Universiteit Brussel - UZ Brussel, Brussels, Belgium, 
2Heart Rhythm Management Center, Cardiovascular Division, Vrije Universiteit Brussel - 
UZ Brussel, Brussels, Belgium.

Brugada syndrome is one of common inheritable arrhythmogenic disorders 
in apparently structurally normal hearts, inherited as an autosomal do-
minant trait with incomplete penetrance and variable expression. Clinical 
diagnosis is based on documented ventricular arrhythmias and/or related 
symptoms, family history AND a type 1 spontaneous or sodium-blocker in-
duced ST-segment ECG elevation. Genetic diagnosis is currently still based 
on the mutation analysis of the pore-forming α-subunit of the sodium chan-
nel gene(SCN5A), resulting in a genetic diagnostic yield of approximately 
20%.
We performed SCN5A mutation analysis in 135 Brugada syndrome pro-
bands of our outclinic patient population. We identified 20 variants of which 
17 described mutations and 3 novel potential disease causing variants by in 
silico prediction tools, resulting in a diagnostic yield of respectively 12,6% 
to 14,8% (3 variants included). Subsequent segregation analysis was per-
formed in 8 large families of the identified SCN5A positive BrS probands to 
determine genotype-phenotype correlation. A sensitivity of 76% and spe-
cificity of 79% was assessed and could be increased up to 85% and 92% 
respectively with exclusion of the undescribed SCN5A variants. Revision of 
all ECG data revealed that some ajmaline or baseline ECG negative BrS pa-
tients with SCN5A mutations did not meet the stringent diagnostic criteria 
but demonstrated conduction disease.
These results urge for the need to revise the clinical diagnostic criteria for 
Brugada syndrome, especially since the ajmaline ECG data are of important 
added value for this low penetrant disorder in the discovery of novel major 
molecular genetic pathways in Brugada syndrome.

 S.J. Van Dooren: None. P. Brugada: None. D. Daneels: None. U. Peeters: 
None. L. Peirsman: None. I. Timmermans: None. K. Kindermans: None. M. 
Biervliet: None. G. Pappaert: None. M. Bonduelle: None.

P04.29
Whole exome sequencing as a tool to identify novel causal variants 
and genes for Brugada syndrome
D. Daneels1, M. Bonduelle1, U. Peeters1, P. Brugada2, G. Pappaert2, S. Van Dooren1;  
1Centre for Medical Genetics, UZ Brussel & REGE, Vrije Universiteit Brussel, Brussels, 
Belgium, Brussels, Belgium, 2Heart Rhythm Management Centre, UZ Brussel - Vrije 
Universiteit Brussel, Brussels, Belgium, Brussels, Belgium.

Brugada syndrome (BrS) is a cardiac channelopathy inherited as an autoso-
mal dominant trait with incomplete penetrance and variable expression. All 
published BrS-associated genes have been identified by a classical candidate 
gene approach, leading to a total genetic diagnostic yield of 30% (with 20% 
of mutations in the SCN5A gene). Currently available genomics and bioinfor-
matics technologies allow us to identify novel and potentially major genes 
involved in BrS. Hence we can better address the urgent question to what 
extent BrS can be regarded as a pure Mendelian, monogenic disorder or as 
an oligo- to polygenic syndrome modulating disease expression.
We report the results of a first panel of exome sequence data of 8 stringent-
ly selected, large BrS families. Multiple candidate causal variants in genes 
already linked with cardiac arrhythmias and in novel cardiac genes were 
identified and validated with Sanger sequencing. In three families we obser-
ved that novel, in silico disease-causing variants in known cardiac arrhyth-
mia genes did not show complete correlation with the clinical diagnosis by 
segregation analysis in all available family members. This phenomenon is 
also seen in our diagnostics lab for SCN5A mutation analysis. On one hand 
these results question the major causality of the analyzed variants but on 
the other hand they might point in the direction of a polygenic inheritance 
of this disorder. To further investigate this hypothesis, we currently compa-
re exomic SNP profiles, including the type, relative burden and pattern of 
variants, within a cardiac arrhythmias candidate gene set between control 
and BrS-patient samples.

 D. Daneels: None. M. Bonduelle: None. U. Peeters: None. P. Brugada: 
None. G. Pappaert: None. S. Van Dooren: None.

P04.30
Genetic diversity of plakophilin-2 (PKP2) and desmoglein-2 (DSG2) 
genes in Russian patients with arrhythmogenic right ventricular 
dysplasia
A. Shestak1, O. Blagova2, V. Rumiantseva1, Y. Frolova1, S. Dzemeshkevich1, E. 
Zaklyazminskaya1;  
1Russian Research Center of Surgery RAMS, Moscow, Russian Federation, 2Sechenov 
Moscow Medical University, Moscow, Russian Federation.

Background: Arrhythmogenic right ventricular dysplasia (ARVD) is an inhe-
rited cardiomyopathy characterized by progressive fibro-fatty replacement 
of the myocardium and high risk of life-threatening ventricular arrhythmias. 
Mutations in the genes encoding desmosomal proteins cause ARVD. Mutati-
on rate in those genes in Russian cohort had not been studied yet.
Methods: Fifteen unrelated Russian ARVD patients were examined with coll-
ecting of personal and family history, physical examination, ECG, Echo-CG, 
myocardial biopsy and cardiac MRI. Analysis of PKP2 and DSG2 genes was 
performed by direct sequencing.
Results: Screening of mutations in PKP2 and DSG2 genes in 15 DNA samp-
les was performed. In PKP2 gene we found three rare genetic variants: two 
truncating mutations (р.W538X and с.1523_1538del) and one missense 
VUCS p.S140F. All patients carrying 3 genetic variants had an oblivious ma-
nifestation at the 46 y.o. with high grade ventricular arrhythmia; ICD was 
implanted.
In DSG2 gene we did find three missense VUCSes p.S194L, p.V533I and 
p.N245H. Variants p.S194L and p.N245H were analysed with PolyPhen2 and 
considered as «probably damaging» and «possibly damaging» respectively. 
All patients carrying 3 genetic variants had an oblivious manifestation at 
the 26 y.o. with ventricular tachycardia, RV hiperthrophy; ICD implanted or 
strongly recommended.
Conclusion: We identified six mutations in 2 most common ARVD genes in 
Russian unrelated ARVD patients. Always truncated mutations and probab-
ly damaging variants account for 40% mutations. This prevalence matches 
with the prevalence of ARVD9 and ARVD10 (HRS/EHRA Expert Consensus 
Statement). Observation in healthy ethnically-matched volunteers is in pro-
gress now. Functional effect has to be elucidated.

 A. Shestak: None. O. Blagova: None. V. Rumiantseva: None. Y. Frolova: 
None. S. Dzemeshkevich: None. E. Zaklyazminskaya: None.
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P04.31
Ebstein anomaly: report of two siblinigs born to unaffected parents.
S. Jougheh Doust1, A. Redington2, D. Chitayat1,3;  
1Division of Clinical and Metabolic Genetics, The Hospital for Sick Children, University 
of Toronto, Toronto, ON, Canada, 2Department of Cardiology, The Hospital for Sick 
Children, University of Toronto, Toronto, ON, Canada, 3The Prenatal Diagnosis and 
Medical Genetics Program, Mount Sinai Hospital, University of Toronto, Toronto, ON, 
Canada.

Ebstein anomaly is a rare cardiac malformation associated with displace-
ment of the septal leaflet of the tricuspid valve towards the apex at the right 
ventricle of the heart with variable severity extending from a severely af-
fected fetus to an asymptomatic adult. Ebstein anomaly can be familial or 
sporadic as well as syndromic and non-syndromic. The majority of cases 
are sporadic and non-syndromic and the suggested mode of inheritance in 
familial cases is autosomal dominant (AD) (Sinokovec et al., 2005, Digilio et 
al., 2011) although cases suggestive of autosomal recessive mode of inheri-
tance have been reported (Chitayat et al.,1992). A few genes including MYH7 
(Postma et al., 2010), GATA4 and NKX2-5 (Digilio et al., 2011) have been sug-
gested to be candidate genes in isolated, non-syndromic cases. We report 
two siblings (a boy and a girl) diagnosed prenatally with Ebstein anomaly 
and other right sided heart lesions. The parents were non-consanguineous 
of Swiss descents. The couple had 4 miscarriages, the 2 affected children 
and a healthy child. The father carries an apparently balanced chromosomal 
rearrangement between chromosomes 17 and 19 and array CGH done on 
the affected girl was negative. The Ebstein anomaly in this pregnancy seems 
to have autosomal recessive mode of inheritance although autosomal domi-
nant mode of inheritance with incomplete penetrance in one of the parents 
cannot be ruled out. Further investigation is being done to identify the cau-
sative gene in this family.

 S. Jougheh Doust: None. A. Redington: None. D. Chitayat: None.

P04.32
A Dutch founder mutation in the cardiac regulatory light chain 
(MYL2).
A. Van den Wijngaard1, G. R. F. Claes1, I. P. C. Krapels1, M. B. Hoos1, A. T. J. M. Helderman-
van den Enden1, Y. E. G. Barrois1, R. J. Jongbloed1, F. H. J. van Tienen1, J. W. Sels2, S. H. H. 
Kuijpers3, P. Garcia-Pavia4, A. Perrot5, I. Christiaans6, P. G. A. Volders7, H. J. M. Smeets1;  
1Department of Clinical Genetics, MUMC, Maastricht, Netherlands, 2Cardiology, 
Catharina Hospital, Eindhoven, Netherlands, 3Cardiology, Máxima Medisch Centrum, 
Eindhoven, Netherlands, 4Cardiomyopathy Unit, Heart Transplant Program, 
Department of Cardiology, Hospital Universitario Puerta de Hierro, Madrid, Spain, 
5Charité-Universitätsmedizin Berlin, Experimental & Clinical Research Center, Berlin, 
Germany, 6Academisch Medisch Centrum, Amsterdam, Netherlands, 7Cardiology, MUMC, 
Maastricht, Netherlands.

Hypertrophic cardiomyopathy (HCM) is a common disease with an estima-
ted prevalence of 0.2% in the general population. In 30%-60% of patients 
an autosomal dominant gene mutation is identified. Most of the reported 
mutations are distinct and unique for each family. In addition, clinical hete-
rogeneity and incomplete penetrance are observed in families with a mu-
tation. Occasionally, sudden cardiac death is the first manifestation of the 
disease.
In this report, we describe the mutation p.Glu22Lys (p.E22K, c.64G>A) in 
MYL2, a gene that is rarely mutated in HCM as it accounts for less than 1% 
of identified HCM mutations. We identified the p.E22K mutation in 11 HCM 
families and show that it is a Dutch founder mutation that probably origina-
ted about 425 years ago in the region around Eindhoven in the south of The 
Netherlands. The availability of multiple families carrying the same founder 
mutation provides the opportunity to investigate phenotypic differences 
influenced by external or genetic factors other than the primary mutation, 
which can improve mechanistic insights and aid in the discovery of progno-
stic factors. We demonstrate that mutation carriers generally have a benign 
disease manifestation with variable phenotype expression, reduced pene-
trance and late onset. However, when a comorbidity factor is present like 
hypertension, hypothyroidism, coronary artery disease, atrial fibrillation or 
a second gene mutation, disease penetrance appears to be higher with an 
earlier onset and sometimes cardiac arrest requiring an implantable cardio-
verter defibrillator in survivors.

 A. Van den Wijngaard: None. G.R.F. Claes: None. I.P.C. Krapels: None. M.B. 
Hoos: None. A.T.J.M. Helderman-van den Enden: None. Y.E.G. Barrois: 
None. R.J. Jongbloed: None. F.H.J. van Tienen: None. J.W. Sels: None. S.H.H. 
Kuijpers: None. P. Garcia-Pavia: None. A. Perrot: None. I. Christiaans: 
None. P.G.A. Volders: None. H.J.M. Smeets: None.

P04.33
Idiopathic pleuroparenchymal fibroelastosis: identification of two 
candidate loci by genome-wide homozygosity mapping in a familial 
case.
J. Plaisancié1, E. Justrabo2, H. Hamel3, P. Calvas1, N. Chassaing1, E. Bieth1;  
1Medical Genetics, Purpan Hospital, Toulouse, France, 2Pathology, University Hospital, 
Dijon, France, 3Pneumology, Bocage Hospital, Dijon, France.

Idiopathic Pleuroparenchymal Fibroelastosis (IPF) is a rare clinicopatholo-
gic entity, characterized by a fibrotic thickening of the pleura and subpleural 
parenchyma with upper lobe predominance. The pathologic findings inclu-
de the following: 1) intense fibrosis of the visceral pleura, 2) prominent sub-
pleural fibroelastosis, 3) sparing of the parenchyma distant from the pleura, 
4) patchy lymphoplasmatic infiltrates, 5) fibroblastic foci present at the lea-
ding edge of the fibrosis. Etiology and physiopathology of this entity are still 
unknown but genetic origin is suggested by reported affected sib pairs.
Here we described three sibs, a brother and two sisters, affected by a drama-
tic restrictive syndrome, secondary to bilateral pleural fibrosis and leading 
to premature death during the fourth decade. For these three sibs, clinical 
presentation, radiographic and pathologic findings are consistent with IPF. 
Their unaffected parents were first cousins and the siblings had identical 
symptoms with similar severe progression which is strongly indicative of a 
simple autosomal recessive inheritance. We identified by Genome-Wide Ho-
mozygosity Mapping two candidate loci, spanning 9,60 Mb on chromosome 
5 and 8,97 Mb on chromosome 9. Unfortunately, Whole Exome sequencing 
strategy failed to identify the causal mutations of this rare fatal disease in 
our pedigree.

 J. Plaisancié: None. E. Justrabo: None. H. Hamel: None. P. Calvas: None. N. 
Chassaing: None. E. Bieth: None.

P04.34
Mutation analysis of the AGXT gene in combined liver-kidney and 
isolated liver transplanted six children for primary hyperoxaluria 
type 1: a single center experience
M. Turkmen1, S. Agılkaya2, D. Alaygut1, M. Torun Bayram1, B. Kasap1, A. Soylu1, S. 
Kavukcu1, S. Cingoz2;  
1Department of Pediatrics, Division of Nephrology, School of Medicine, Izmir, Turkey, 
2Department of Medical Biology and Genetic, School of Medicine, Izmir, Turkey.

Primary hyperoxaluria type I (PH1) is an autosomal recessive rare disorder, 
characterized by progressive kidney failure, caused by mutations in the ala-
nine: glyoxylate aminotransferase (AGXT) gene which leads to the failure of 
the alanine: glyoxylate aminotransferase activity in the liver. Although targe-
ted sequence analysis of exons 1, 4 and 7 of AGXT has been proposed for first 
line genetic testing, the sequence of the entire coding region is recommen-
ded. We aimed to detect the AGXT gene mutations causing PH1 in combined 
liver-kidney, isolated liver, sequential kidney and liver-kidney transplanted 
six Turkish children (Five male) with phenotypic characteristics of PH1. Me-
dian age at diagnosis was 119 months (Range 42-178 months). The entire 
coding region including exon intron boundaries of the AGXT gene were se-
quenced in patients.
We detected six mutations PH1causing and two minor allele polymorphism 
in six patients. The entire patients had at least one PH1 related mutation. 
Patient 1 had homozygous minor allele polymorphisms Pro11Leu in exon 1 
and Ile340Met in exon 10, and mutation Met195Arg in exon 5.
Patient 2 had homozygous mutation c. 33_34insC in exon 1. Patient 3 was 
compound heterozygous for mutations Gly170Arg in exon 4 and c.846+1G>A 
in intron 8 and heterozygous minor allele polymorphisms Ile340Met in exon 
10. Patient 4 had homozygous mutation c.823-824dupAG in exon 8. Patient 
5 and 6 had homozygous mutation c.976delG in exon 10. Mutational analy-
sis of the AGXT gene in PH1 patients can be a useful tool for establishing the 
diagnosis and choosing an appropriate therapeutic strategy.

 M. Turkmen: None. S. Agılkaya: None. D. Alaygut: None. M. Torun Bayram: 
None. B. Kasap: None. A. Soylu: None. S. Kavukcu: None. S. Cingoz: None.

P04.35
Both genetic and allelic heterogeneity greatly influence the outcome 
of renal function in polycystic kidney disease patients.
E. Cornec-Le Gall, M. P. Audrezet, J. M. Chen, Y. Le Meur, C. Ferec, T. Genkyst Working 
Group;  
Chru Brest, Brest, France.

Autosomal dominant polycystic kidney disease (ADPKD) is the most com-
mon inherited disorder affecting 1/400 to 1/1000 individuals worldwide. 
The disease is genetically heterogeneous with two causative genes, PKD1 
(85% of patients) and PKD2 (15% of patients). To improve our understan-
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ding of the genotype/phenotype correlation in ADPKD, we have collected 
a large population of more than 1000 patients (including The Genkyst co-
hort) from the western part of France. We have scanned the whole coding 
sequences of these two genes and searched for large rearrangements. We 
have identified a mutated allele in 90% of our patients and reported 351 
new mutations (Audrezet et al., Human Mutation, 2012). These molecular 
data as well as the correlation with the patients’ phenotype allowed us to 
show that PKD2 mutations are associated with renal survival approximately 
20 years longer than that associated with PKD1 mutations (79.7 years ver-
sus 58.4 years). In terms of allelic effect on phenotype, in sharp contrast to 
previous studies, we demonstrated that it is the type but not the position of 
the PKD1 mutation correlates strongly with renal survival. The median age 
of end stage renal disease (ESRD) onset is 55.6 years in patients with trun-
cating mutation versus 67.9 years in the non-truncating mutation carriers 
(E Cornec-Le Gall, JASN, in Press).The identification of such genetic factors is 
crucial as targeted therapies are currently under development.

 E. Cornec-le gall: None. M.P. Audrezet: None. J.M. Chen: None. Y. Le meur: 
None. C. Ferec: None. T. Genkyst working group: None.

P04.36
Array CGH analysis of Bulgarian patients with multiple congenital 
pathologies including anomalies of kidney and urinary tract
O. Beltcheva1, V. Penchev1, A. Boueva2, G. Zlatanova2, G. Stancheva1, T. Goranova1, V. 
Mitev1, R. Kaneva1;  
1Molecular Medicine Center, Dept. of Medical Chemistry and Biochemistry, Medical 
University-Sofia, Sofia, Bulgaria, 2University Pediatrics Hospital, Pediatric Nephrology 
and Hemodialysis Clinics, Sofia, Bulgaria.

Congenital anomalies of the kidney and urinary tract (CAKUT) represent 
approximately 25% of all pathologies identified in the prenatal period. 
These conditions constitute a broad range of disorders resulting from the 
abnormal renal development in embryogenesis. They are one of the most 
common causes of chronic renal failure in both children and adults. In the 
present study an array Comparative Genome Hybridization (aCGH) for 10 
Bulgarian patients was performed. The children were diagnosed with diffe-
rent manifestations of CAKUT - unilateral agenesis, multiple cysts, VUR, hy-
dronephrosis, etc. Many had accompanying malformations in other organs 
like heart, skeleton, neuronal tube, etc. All patients were initially screened 
for mutations in the two most commonly affected genes, TCF2 and PAX2, but 
no defects were identified.
Using aCGH we identified a variety of genomic rearrangements. Common 
copy number variations (CNV) were present in all samples. In addition, 
we found microdeletions and microduplications affecting multiple genes 
known to be expressed in kidney, which potentially have important role 
for urinary tract development and function - SUMF1, CROCC, TNS1, NALCN, 
ANXA6, ELF3, BCAR3 and SKAP2. Their protein products are implicated in 
cell signaling, cytoskeleton formation, transcription regulation and extracel-
lular matrix rearrangements. To the best of our knowledge, this is the first 
study to identify a possible link between mutations affecting these genes 
and CAKUT. Further studies need to be carried out in order to confirm their 
involvement in the pathogenesis of these disorders.

 O. Beltcheva: None. V. Penchev: None. A. Boueva: None. G. Zlatanova: 
None. G. Stancheva: None. T. Goranova: None. V. Mitev: None. R. Kaneva: 
None.

P04.37
Mutations in TCF2 and PAX2 genes are a rare cause for Congenital 
Anomalies of Kidney and Urinary Tract (CAKUT) in Bulgarian patients
V. Penchev1, O. Beltcheva1, A. Boueva2, H. Rendakova1, G. Zlatanova2, R. Kaneva1, V. 
Mitev1;  
1Molecular Medicine Center, Dept. of Medical Chemistry and Biochemistry, Medical 
University-Sofia, Sofia, Bulgaria, 2University Pediatrics Hospital, Pediatric Nephrology 
and Hemodialysis Clinics, Sofia, Bulgaria.

Congenital Abnormalities of Kidney and Urianry Tract (CAKUT) are common 
pathological conditions diagnosed in 1 out of 500 newborns worldwide. 
Knowledge of the fundamental causes of CAKUT is essential for understan-
ding the mechanisms of their pathology as well as for reliable consultation, 
prognosis and treatment.
HNF1B (TCF2) and PAX2 are two of the important transcription factors re-
sponsible for correct kidney development. Mutations in the genes for the-
se proteins are the most commonly identified causes for CAKUT. They are 
found in up to 15 % of the cases.
In the present study 40 patients from 32 families were included - 24 families 
of Bulgarian, 5 of Turkish and 3 of Roma origin. Each affected individual was 

tested for the presence of TCF2 and PAX2 mutations using direct sequencing 
of all coding regions and Multiplex Ligation-dependent Probe Amplification 
(MLPA). In case genetic defect was identified in the index patient we chek-
ked the carrier status of the parents in order to determine its origin and 
inheritance within the family.
Genetic defects such as missense mutations and deletions of multiple exons 
were found in only small proportion of the cases (less than 10%). This could 
be explained either with the presence of as yet unknown defects in other ge-
nes involved in urinary tract development or with the different ethnic back-
ground of the patients. Including more genes in the panel for CAKUT genetic 
testing as well as expanding the groups of Roma and Turkish patients would 
allow us to clarify that.

 V. Penchev: None. O. Beltcheva: None. A. Boueva: None. H. Rendakova: 
None. G. Zlatanova: None. R. Kaneva: None. V. Mitev: None.

P04.38
Genome-wide association analyses identified a locus influencing the 
ratio urinary calcium/ urinary sodium.
T. Corre1,2, C. Hayward3, G. Pistis4, N. Pirastu5, S. Ulivi5, Z. Kutalik1,2, M. Bochud6, O. 
Polasek7, I. Rudan8, N. D. Hastie3, M. Traglia4,5, M. Cocca4,5, P. Gasparini5, D. Toniolo4,9, S. 
Bergmann1,2, P. Vollenweider10, O. Devuyst11;  
1Department of Medical Genetics, University of Lausanne, Lausanne, Switzerland, 2Swiss 
Institute of Bioinformatics, Lausanne, Switzerland, 3MRC Human Genetics Unit, IGMM 
Institute of Genetics and Molecular Medicine, Edinburgh, United Kingdom, 4Division 
of Genetics and Cell Biology, San Raffaele Scientific Institute, Milan, Italy, 5Institute for 
Maternal and Child Health - IRCCS “Burlo Garofolo” – University of Trieste, Trieste, 
Italy, 6Institute of Social and Preventive Medicine, Lausanne University Hospital, 
Lausanne, Switzerland, 7Department of Public Health, Faculty of Medicine, University 
of Split, Split, Croatia, 8University of Edinburgh Centre for Population Health Sciences, 
University of Edinburgh, Edinburgh, United Kingdom, 9Institute of Molecular Genetics, 
Pavia, Italy, 10Department of Internal Medicine, Lausanne University Hospital, Lausanne, 
Switzerland, 11Institute of Physiology, Zurich Center for Integrative Human Physiology, 
University of Zurich, Zurich, Switzerland.

Concentrations of calcium and sodium in the urine (UCa, UNa) are important 
biomarkers for various cardiovascular and renal disorders. These traits vary 
across individuals and part of this variance is genetically determined. Hence, 
we performed a genome-wide association study (GWAS) for UCa, UNa and 
UCa/UNa ratio in over 8,000 subjects of European descent.The discovery 
phase was conducted on 5,150 samples from a Swiss population based co-
hort (Colaus), with replication in four additional genetic isolates (CROATIA-
Korcula, CROATIA-Split, INGI-Val Borbera and INGI-Carlantino) for a total of 
3,122 samples. Calcium and sodium were measured in a spot urine sample 
and both traits, unadjusted and adjusted for urinary creatinine excretion as 
well as the UCa/UNa ratio were analyzed as outcome variables.
A GWAS was conducted on 2.5M single nucleotide polymorphisms (SNPs) 
applying a linear regression with additive model on normalized traits ad-
justed for age, sex and population structure. 143 SNPs with p-value below 
1E-5 in 34 loci were selected for replication, and subsequently meta-ana-
lyzed. Among loci subjected to replication attempt, one locus reached the 
recognized genome-wide significant threshold of 1E-8 (five phenotypes), 
for UCa/UNa ratio. The significant signal (top SNP p-value = 1.5E-10, effect 
size in original scale in discovery cohort = 3.8E-3) lies within the long arm 
of chromosome 21 (21q22.3), in a gene-rich region. Studies are ongoing in 
order to determine which gene of the locus is causative for the trait variati-
on, and the biological relevance of the association.

 T. Corre: None. C. Hayward: None. G. Pistis: None. N. Pirastu: None. S. 
Ulivi: None. Z. Kutalik: None. M. Bochud: None. O. Polasek: None. I. Rudan: 
None. N.D. Hastie: None. M. Traglia: None. M. Cocca: None. P. Gasparini: 
None. D. Toniolo: None. S. Bergmann: None. P. Vollenweider: None. O. 
Devuyst: None.

P04.39
Characterization of NEK8/NPHP9 mutations in patients with severe 
renal cystic hypodysplasia and associated ciliopathy defects
V. Grampa1,2,3, E. Filhol1,2,3, N. Elkhartoufi4,5, P. Krug1,2,3, F. Silbermann1,2,3, A. Benmerah1,2,3, 
J. L. Alessandri6, S. Sigaudy7, R. Bouvier8, M. T. Zabot8, C. Antignac1,2,5, M. C. Gubler1, C. 
Jeanpierre1,2,3, T. Attié-Bitach4,2,3, S. Saunier1,2,3;  
1Inserm U983, Paris, France, 2Imagine Institute, Paris, France, 3Université Paris 
Descartes, Sorbonne Paris Cité, Paris, France, 4Inserm U781, Paris, France, 5Department 
of Genetics, AP-HP, Necker Hospital, Paris, France, 6Réanimation néonatale et Infantile 
Centre Hopitalier Felix Guyon, St Denis, Réunion, 7Département de génétique médicale, 
Hôpital de la Timone, Marseille, France, 8Centre de Biologie et de Pathologie Est, Bron, 
France.

NEK8/NPHP9 encodes a protein that belongs to the NIMA (Never In Mitosis 
gene A) kinase family, which is essential for control of cell cycle progres-



ABSTRACTS POSTERS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG 141

Back to index

sion. NEK8 is composed of a N-terminal serine/threonine kinase domain 
and a C-terminal RCC1 domain involved in localization of the protein at the 
centrosome and the base of the cilium. To date only one homozygous NEK8 
mutation, located in the RCC1 domain, has been reported in a patient with 
early onset nephronophthisis, a frequent renal ciliopathy.
Using ciliary gene-enriched exome sequencing, we identified novel recessi-
ve NEK8 mutations in 3 cases with very severe overlapping phenotypes in-
cluding renal cystic dysplasia or hypodysplasia, situs inversus, cardiopathy 
with hypertrophic septum and paucity of the bile ducts.
Two patients, who died early after birth, carried either compound or homo-
zygous missense mutations. A homozygous splice mutation in intron 1, like-
ly resulting in protein loss, was identified in a fetus who presented agenesis 
of the vermis, pancreatic cysts/fibrosis and abnormal genitalia in addition 
to multicystic kidney dysplasia and situs inversus.
We demonstrated that the NEK8 mutations affect localization of the protein 
at the base of the cilium. Moreover, fibroblasts of the patient carrying the 
two compound mutations showed defect in ciliogenesis compared to fibro-
blasts from control individuals.
This study extends the spectrum of ciliopathy defects associated with NEK8 
mutations, from nephronophthisis to lethal developmental multisystemic 
disorders. Further characterization of the functional effect of the mutations 
and downstream affected pathways will allow to understand the pathophy-
siological basis if this phenotypic variability.

 V. Grampa: None. E. Filhol: None. N. Elkhartoufi: None. P. Krug: None. F. 
Silbermann: None. A. Benmerah: None. J.L. Alessandri: None. S. Sigaudy: 
None. R. Bouvier: None. M.T. Zabot: None. C. Antignac: None. M.C. Gubler: 
None. C. Jeanpierre: None. T. Attié-Bitach: None. S. Saunier: None.

P04.40
Molecular investigation of distal renal tubular acidosis in Tunisia, 
evidence for founders mutations
M. Nagara1, K. Voskarides2, S. Nouira1, N. Ben Halim1, R. Kefi1, L. Romdhane1, F. Ben 
Rhouma1, H. Aloulou3, R. Ben Abdallah4, L. Ben Mansour4, T. Kammoun4, M. Hchicha4, A. 
Ayadi5, J. Chemli6, C. Deltas2, S. Abdelhak1;  
1Institut Pasteur de Tunis, Laboratoire de Génomique Biomédicale et Oncogénétique, 
Tunis, Tunisia, 2Molecular Medicine Research Center and Laboratory of Molecular 
and Medical Genetics, Nicosia, Cyprus, 3Pediatric Department, Farhat Hachad 
Hospital, Sousse, Tunisia, 4Pediatric Department, Hédi Chaker Hospital, Sfax, Tunisia, 
5Department of Pediatrics, Tahar Sfar Hospital, Mahdia, Tunisia, 6Service de pediatrie, 
Hôpital Sahloul, Sousse, Sousse, Tunisia.

Background: Primary distal renal tubular acidosis (dRTA) is a rare genetic 
disease caused by mutations in different genes involved in the secretion of 
H+ ions in the intercalated cells of the collecting duct required for final excre-
tion of fixed acids. Both autosomal dominant and recessive forms have been 
described; the latter is also associated with sensorineural hearing loss.
Methods: Twenty five Tunisian families were analyzed for mutations in the 
ATP6V1B1 and ATP6V0A4 genes by direct sequencing. Mutation dating for 
the founder mutations was performed by 2 methods (Kosambi formula and 
DMLE+2.2 program).
Results: Two founder mutations in ATP6V1B1 gene were found in 16/25 
dRTA patients, one of them was estimated to be older than 2400 years. For 
the remaining patients, two mutations in the ATP6V0A4 gene, one of them 
being novel, were found in three Tunisian cases. The presence of a hetero-
zygous missense mutation p.T30I, of the ATP6V1B1 gene, was identified in 
six patients; while no mutations of the second gene were detected. Any de-
leterious mutations of either ATP6V1B1 or ATP6V0A were found for two 
probands.
Conclusion: Our study gives evidence of phenotypic and genotypic hetero-
geneity of dRTA in Tunisian population. Five different mutations were found, 
two of them were due to a founder effect. Direct screening of these mutati-
ons could be a rapid and valuable tool for diagnosis of dRTA in Tunisian and 
North African populations.

 M. Nagara: None. K. Voskarides: None. S. Nouira: None. N. Ben Halim: 
None. R. Kefi: None. L. Romdhane: None. F. Ben Rhouma: None. H. Aloulou: 
None. R. Ben Abdallah: None. L. Ben Mansour: None. T. Kammoun: None. M. 
Hchicha: None. A. Ayadi: None. J. Chemli: None. C. Deltas: None. S. 
Abdelhak: None.

P04.41
Founder effect of Claudin-19 p.(Gly20Asp) mutation in Spanish 
families with familial hypomagnesemia with hypercalciuria and 
nephrocalcinosis
F. Claverie-Martin, E. Cordoba-Lanus, E. Martin-Nuñez, H. Gonzalez-Acosta;  
Hospital N. S. de Candelaria, Santa Cruz de Tenerife, Spain.

Familial hypomagnesemia with hypercalciuria and nephrocalcinosis 
(FHHNC) is an autosomal recessive tubular disorder characterized by ex-
cessive renal magnesium and calcium excretion and chronic kidney failure. 
This disease is caused by mutations in CLDN16 or CLDN19, encoding tight 
junction proteins claudin-16 and claudin-19, respectively. The identifica-
tion of several FHHNC patients from Spain carrying missense mutation 
p.(Gly20Asp) in CLDN19 has raised the question of the origin of this muta-
tion from a common ancestor. The aim of this study was to identify disease 
causing mutations among a Spanish cohort of 30 unrelated FHHNC families 
and to determine whether the p.(Gly20Asp) mutation is a founder muta-
tion. The mutational analysis was carried out by sequencing the CLDN16 
and CLDN19 exons and their exon-intron boundaries. Determination of the 
haplotypes was performed by genotyping three short tandem repeats flan-
king the CLDN19 locus and four single nucleotide polymorphisms located 
in introns 3 and 4. Our results revealed CLDN19 mutations in all the pa-
tients; no CLDN16 mutations were detected. Six different mutations were 
identified, four of them novel, p.(Ile41Thr), p.(Gly75Cys), p.(Gly75Ser) and 
p.(Gly122Arg). The p.(Gly20Asp) mutation was found in 28 unrelated pa-
tients (93.3%), and was present in homozygous state in 83.3% of the pro-
bands. Results of the haplotype analysis indicated that all alleles carrying 
the p.(Gly20Asp) mutation shared a common haplotype cosegregating with 
this mutation. These findings are consistent with the existence of a founder 
effect responsible for FHHNC in our cohort. Testing for the presence of this 
mutation should be the first genetic screening in Spanish patients.

 F. Claverie-Martin: None. E. Cordoba-Lanus: None. E. Martin-Nuñez: None. H. 
Gonzalez-Acosta: None.

P04.42
A rare penetrant mutation in NEPH3 gene confers high risk of 
renal failure in primary hematuric glomerulopathies and of 
microalbuminuria in the general population
K. Voskarides1, M. Pieri1, P. Demosthenous1, K. Felekkis2, C. Stefanou1, M. Arsali3, Y. 
Athanasiou4, D. Xydakis5, &. Stylianou5, G. Goulielmos5, P. Loizou6, J. Savige7, M. Höhne8, 
L. A. Völker8, T. Benzing8, P. H. Maxwell9, D. P. Gale9, E. Daphnis5, M. Zavros4, A. Pierides10, 
C. Deltas1;  
1University of Cyprus, Nicosia, Cyprus, 2University of Nicosia, Nicosia, Cyprus, 3Limassol 
General Hospital, Limassol, Cyprus, 4Nicosia General Hospital, Nicosia, Cyprus, 
5University of Crete, Heraklion, Greece, 6Private Clinical Laboratory, Ammochostos, 
Cyprus, 7University of Melburne, Melburne, Australia, 8University of Cologne, Cologne, 
Germany, 9University College London, London, United Kingdom, 10Hippocrateon Hospital, 
Nicosia, Cyprus.

The wide spectrum of phenotypic heterogeneity, ranging from benign isola-
ted hematuria to severe proteinuria and renal failure, is a critical issue in pri-
mary hematuric diseases, such as Thin Basement Membrane Nephropathy 
(TBMN) and IgA nephropathy. Phenotypic heterogeneity could be explained 
by the existence of modifier genes. We genotyped a cohort of well-studied 
adult TBMN patients (sample group 1) from 19 families, with a homoge-
neous genetic background, for potential functional modifier SNPs expressed 
in slit diaphragm (SD: pivotal to the structure of the glomerular filtration 
barrier). We identified six likely variants. When we categorized the patients 
in “Severe” and “Mild”, based on the existence or not of proteinuria and renal 
failure, variant V353M in NEPH3 (filtrin) gave suggestive association (geno-
typic association: p=0.036), where 353V is highly conserved. A pooled he-
maturic cohort of 524 patients (sample group 2) confirmed the association, 
under the dominant model (genotypic association: p=5.0x10-3, OR=5.95 ad-
justing for gender/age; allelic association: p=5.1x10-3 adjusting for patients’ 
kinships). Genotyping 6531 subjects of the Framingham Heart Study (samp-
le group 3) revealed an association of the homozygous 353M/M genotype 
with microalbuminuria in this population (p=1.0x10-3, OR=12.8 adjusting 
for gender/age). Co-immunoprecipitation assays showed that 353M causes 
reduced Neph3 homodimerization and increased Neph3-Nephrin binding, 
possibly this affecting the long-term SD integrity. In conclusion, genetic as-
sociation results from three independent sample groups and functional stu-
dies support a “rare variant-large effect” phenomenon for NEPH3-V353M in 
renal disease, giving also clues for common pathophysiology in hematuric 
diseases of glomerular origin.

 K. Voskarides: None. M. Pieri: None. P. Demosthenous: None. K. Felekkis: 
None. C. Stefanou: None. M. Arsali: None. Y. Athanasiou: None. D. Xydakis: 
None. &. Stylianou: None. G. Goulielmos: None. P. Loizou: None. J. Savige: 
None. M. Höhne: None. L.A. Völker: None. T. Benzing: None. P.H. Maxwell: 
None. D.P. Gale: None. E. Daphnis: None. M. Zavros: None. A. Pierides: 
None. C. Deltas: None.
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P04.43
Molecular diagnosis of hereditary kidney diseases: nephronophthisis, 
medullary cystic kidney disease, hyperuricemic nephropathies and 
renal cysts-diabetes syndrome
A. Aquilano1,2, C. Graziano3, O. Baraldi2, G. Comai2, E. Sestigiani4, E. Marasco1, A. 
Prossomariti1, P. Fici2, M. Seri3, A. Santoro4, S. Stefoni2, G. La Manna2, V. Mantovani1;  
1Center for Applied Biomedical Research (CRBA), S.Orsola-Malpighi University Hospital, 
Bologna, Italy, 2Dept. of Diagnostic Experimental and Specialty Medicine, Bologna 
University, Bologna, Italy, 3Unit of Medical Genetics, S.Orsola-Malpighi University 
Hospital, Bologna, Italy, 4Unit of Nephrology, Dialysis and Hypertension, S.Orsola-
Malpighi University Hospital, Bologna, Italy.

Hereditary kidney diseases (HKD) represent a heterogeneous spectrum of 
disorders and a leading cause of chronic renal failure. Once ultrasound and 
urinalysis have excluded polycystic kidney and glomerulonephritis, the fa-
mily history and clinical features can help to distinguish recessive nephro-
nophthisis from dominant nephropathies, but the differential diagnosis is 
still difficult due to phenotypic overlap.
Aim of this study is to develop and validate a clinical and molecular diagno-
stic algorithm, useful to drive the genetic screening. DNAs from 30 affected 
patients were submitted to direct sequencing of NPHP5, UMOD, REN and 
HNF1B genes. Furthermore, deletion analysis by multiplex PCR for NPHP1 
and MLPA for HNF1B were performed.
Six causative mutations were identified. A novel heterozygous p.E48K mu-
tation in REN was found in a familial case of cystic nephropathy, hyperu-
ricemia, hyperkalemia and anemia. The homozygous p.R489X mutation in 
NPHP5 gene was detected in a patient with retinitis pigmentosa and recur-
rent cholangitis (Senior-Locken Syndrome). The heterozygous p.R295C va-
riant in HNF1B was identified in a patient with renal failure and diabetes; 
this mutation is known to alter the DNA binding domain. The homozygous 
deletion of multiple exons in NPHP1 gene was identified in a patient with 
renal medullary cysts. Heterozygous whole gene deletions of HNF1B were 
detected in a patient with medullary cysts and renal hypoplasia and in a pa-
tient with diabetes and cholestasis. Our data confirm the high genetic hete-
rogeneity of HKD and indicate the need to broaden the genes to be screened, 
a goal that could be achieved thanks to NGS technology.

 A. Aquilano: None. C. Graziano: None. O. Baraldi: None. G. Comai: None. E. 
Sestigiani: None. E. Marasco: None. A. Prossomariti: None. P. Fici: None. M. 
Seri: None. A. Santoro: None. S. Stefoni: None. G. La Manna: None. V. 
Mantovani: None.

P04.44
Nephrogenic diabetes insipidus due to a novel AVPR2 mutation. A 
case report.
C. Pidone, V. Ferraù, E. Moschella, M. I. S. Crapanzano, A. Costa, R. Gallizzi, T. Arrigo, S. 
Briuglia, C. D. Salpietro;  
Genetics and Pediatric Immunology, Messina, Italy.

Nephrogenic diabetes insipidus (NDI) is characterized by poliuria, poly-
dipsia, recurrent bouts of fever and acute hypernatremic dehydration af-
ter birth that may cause neurological sequelae. Prevalence is estimated at 
1-2/1000000. The disease results from the failure of the renal tubules to 
respond to antidiuretic hormone. In most cases, the disease is X-linked re-
cessive (90%) and caused by mutations in the gene located on Xq28, coding 
for the V2 receptor of antidiuretic hormone. AVPR2 is the only gene in which 
mutations are known to cause X-linked NDI. NDI can also be inherited in an 
autosomal recessive (9%) or autosomal dominant manner (1%).
We describe the case of a 12 months-old boy came to our observation for 
persistent fever, hypernatriemia (sodium 159 mmol/L), hyperchloremia, 
hyperazotemia and a family history of polyuria and polydipsia (mother, 
maternal aunt and maternal grandmother). At the physical examination the 
child showed discrete clinical conditions and febrile temperature, marked 
hypotonia and poor responsiveness to external stimuli, delayed motor deve-
lopment and failure to thrive.
After liberalization of water intake, we have seen the disappearance of fever 
and hypotonia, restarting of normal caloric intakes and spontaneous norma-
lization of sodium and other electrolytes. At this point, after having achieved 
a normal hydration we observed polydipsia (1330 cc/die), polyuria (138 
ml/Kg/die) and dilute urine (specific gravity <1.010).
Sequencing analysis of AVPR2 gene showed: c.738dupG, p.Arg247Alafs*12. 
The condition of heterozygous carriers of this duplication was found also in 
mother, aunt and grandmother: c.[738dupG];[=], p.[Arg247Alafs*12];[(=)].
The mutation that we found has never been described before.

 C. Pidone: None. V. Ferraù: None. E. Moschella: None. M.I.S. Crapanzano: 
None. A. Costa: None. R. Gallizzi: None. T. Arrigo: None. S. Briuglia: 
None. C.D. Salpietro: None.

P04.45
NPHS2 mutations in steroid-resistant nephrotic syndrome: a 
mutation update and the associated phenotypic spectrum
K. Bouchireb1,2,3, O. Boyer1,2,3, O. Gribouval2, F. Névo2, E. Huynh-Cong2, V. Morinière4,2, R. 
Campait4,2, G. Mollet2, C. Antignac4,2,3;  
1Néphrologie pédiatrique - Hôpital Necker - Enfants malades - MARHEA, Paris, France, 
2Inserm U983 - Institut Imagine, Paris, France, 3Université Paris Descartes - Sorbonne 
Paris Cité, Paris, France, 4Génétique médicale - Hôpital Necker - Enfants malades - 
MARHEA, Paris, France.

Mutations in the human NPHS2 gene encoding podocin are implicated in 
an autosomal recessive form of non syndromic steroid-resistant nephrotic 
syndrome (SRNS) in both pediatric and adult patients. Patients with homo-
zygous or compound heterozygous mutations commonly present with SRNS 
before the age of 6 years and rapidly progress to end-stage kidney disease 
with a low prevalence of recurrence after renal transplantation. Here we 
reviewed all the NPHS2 mutations published between 2000 and January 
2013, and we also reviewed all mutations described in our personal cohort 
in Necker hospital. In summary we identified 5 new pathogenic mutations in 
addition to the 106 already described. The mutations are distributed along 
the entire coding region and lead to all kinds of alterations including 44 mis-
sense, 13 nonsense, 10 small insertions, 22 small deletions, 9 splicing, 2 in-
del mutations and 1 mutation in the stop-codon. In addition to the 101 likely 
pathogenic mutations, 36 variants were classified as variants of unknown 
significance, as these missense changes were not predicted to be deleterious 
by the Polyphen 2 software and/or variants that were exclusively described 
in the heterozygous state. Genotype-phenotype analyses established corre-
lations between some variants and age at onset, ethnicity and clinical evolu-
tion. Based on this review, we are creating a web database using the Leiden 
Open Variation Database (LOVD) software that lists all identified variants 
and will allow the inclusion of future reports.

 K. Bouchireb: None. O. Boyer: None. O. Gribouval: None. F. Névo: None. E. 
Huynh-Cong: None. V. Morinière: None. R. Campait: None. G. Mollet: None. C. 
Antignac: None.

P04.46
Bladder exstrophy and other urological defects associated with 
deletions in 2p14p15 involving OTX1
C. J. Jorgez1, J. A. Rosenfeld2, V. Vangapandu1, A. Sahin1, S. Bian1, D. Pham1, C. Carvalho1, J. 
Lupski1, A. Miller3, D. Weaver4, B. Burton5, D. Babu6, J. Bamforth7, D. Lamb1;  
1Baylor College of Medicine, Houston, TX, United States, 2Signature Genomic 
Laboratories, Spokane, WA, United States, 3Indiana University School of Medicine, 
Indianapolis, IN, United States, 4indiana University School of Medicine, indianapolis, IN, 
United States, 5Ann & Robert H. Lurie Children’s Hospital of Chicago, Chicago, IL, United 
States, 6University of Alberta, Edmonton, AB, Canada, 7university of Alberta, edmonton, 
AB, Canada.

Development of the genito-urinary (GU) tract is intricate and defects in-
clude cryptorchidism (1:150), hypospadias (1:200), micropenis (1:300), 
vesicoureteral-reflux (VUR) (1%) and bladder-exstrophy-epispadias (BEE) 
(1:45000). Using array-comparative-genomic-hybridization (aCGH) we 
identified five individuals with deletions in the 2p14p15 region (66.0kb-
5.6Mb) that include the homeodomain transcription factor orthodenticle-
homolog-1 (OTX1). Case #1 (BEE and VUR) has the smallest deletion (66kb) 
encompassing only OTX1 and was identified from 30 BEE patients using 
Nimblegen-3x720-aCGH and validated by Agilent-aCGH and CNV-Taqman-
assays. Cases #2-5 were identified among 30,183 subjects submitted to Si-
gnature Genomics for clinical aCGH testing and had deletions validated by 
FISH. Cases #2-5 had de novo large CNVs (2.39-5.70Mb) and exhibited va-
riable features similar to the 2p15p16.1 microdeletion syndrome including 
developmental delay, short stature, facial abnormalities, and GU defects. 
Different GU abnormalities in patients with the same gene defect are not 
rare. GU defects in our patients include testicular (3/5), penile (3/5), kid-
ney (2/5), bladder (1/5), and VUR (1/5). Otx1 null mice have prepubescent 
transient growth retardation and gonadal defects attributed to low levels of 
pituitary hormones. Two patients have short stature and three have gonadal 
defects. The presence of GU defects in four of our cohort and in seven of 
2p15–p16.1 syndrome cases (one of them has OTX1 deleted) suggest this 
region encodes genes important for GU development. As conclusion, impair-
ment of OTX1 function may lead to GU tract abnormalities as common as 
cryptorchirdism to as rare as BBE.

 C.J. Jorgez: None. J.A. Rosenfeld: A. Employment (full or part-time); Significant; 
Signature Genomics. V. Vangapandu: None. A. Sahin: None. S. Bian: None. D. 
Pham: None. C. Carvalho: None. J. Lupski: None. A. Miller: None. D. Weaver: 
None. B. Burton: None. D. Babu: None. J. Bamforth: None. D. Lamb: None.
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P04.47
On the origins of renal cell carcinoma, vesicoureteric reflux and C 
(Opitz trigonocephaly) syndrome: A complex puzzle revealed by the 
sequencing of an inherited t(2;3) translocation.
J. M. Darlow1,2, L. McKay3, M. G. Dobson1,2, D. E. Barton1, I. Winship3;  
1National Centre for Medical Genetics, Dublin 12, Ireland, 2National Children’s 
Research Centre, both at Our Lady’s Children’s Hospital, Crumlin, Ireland, 3University of 
Melbourne, Parkville, Victoria, Australia.

The co-incidence of an inherited balanced translocation through 2q37.3 in 
patients who developed renal cell carcinoma (RCC) with the finding of gene-
tic linkage in the same chromosomal band in a study of vesicoureteric reflux 
(VUR), an inherited developmental disorder, suggested the possibility that 
there might be a gene involved in urinary tract development in that band 
that could account for both findings. We have identified the breakpoints. On 
3q, the gene CD96 is bisected in an intron, while on 2q the break-point is 
in an intergenic region 103 kb from CXCR7. CXCR7 expression has been re-
ported to be elevated in > 50% of renal cell carcinomas and the gene is also 
involved in kidney development. This raises the possibility that the t(2;3) 
translocation brought an enhancer of CD96 into proximity to CXCR7, causing 
it to be misregulated, leading to a risk of RCC. Mutation of CD96 was thought 
to be the cause of some cases of C Syndrome because a t(3;18) translocation 
was found in a case. The translocation bisected CD96 and no gene was found 
at the breakpoint on chromosome 18. However, this is now shown not to be 
true, because none of the patients with t(2;3) have any features of C Syndro-
me. The other breakpoint in the C Syndrome case was in 18q12.1, which is 
now known to contain the desmocollin and desmoglein gene clusters, re-
sponsible for tight junction formation in epithelia, and it seems likely the 
mis-regulation of these genes is the true cause of the syndrome.

 L. McKay: None. M.G. Dobson: None. D.E. Barton: None. I. Winship: None.

P04.48
Identification of Homozygous Mutations in two Alpha Integrin 
Encoding Genes in Fetuses with Severe Kidney Development Defects
C. Jeanpierre1,2,3, F. Silbermann1,2,3, C. Humbert1,2,3, C. Bole-Feysot2, P. Nitschke3,2, L. 
Heidet4, P. Blanchet5, V. Bodiguel6, M. C. Gubler1, C. Antignac1,2,7, S. Saunier1,2,3, &. Société 
Française de Foetopathologie8;  
1Inserm U983, Paris, France, 2Imagine Institute, Paris, France, 3Université Paris 
Descartes, Sorbonne Paris Cité, Paris, France, 4reference center MARHEA, AP-HP, 
Necker Hospital, Paris, France, 5Department of Genetics and Fetopathology, Arnaud de 
Villeneuve Hospital, Montpellier, France, 6Department of Pathology, Centre Hospitalier 
Intercommunal, Le Raincy-Montfermeil, France, 7Department of Genetics, AP-HP, Necker 
Hospital, Paris, France, 8SOFFOET, Paris and other cities, France.

Renal hypodysplasia (RHD) is a heterogeneous condition encompassing a 
spectrum of kidney development defects responsible for pediatric end-stage 
renal disease and mortality. The occurrence of familial and syndromic cases 
indicates the existence of a genetic component.
In order to identify genes involved in recessive RHD, we analysed fetuses 
belonging to consanguineous families by whole exome sequencing. In two 
families, we identified homozygous mutations in integrin encoding genes 
that play a crucial role during kidney development: a missense variation in 
ITGA3, predicted as damaging by Polyphen2 and Sift, in a family with two 
fetuses with multicystic renal dysplasia and a splicing mutation in ITGA8 
in two fetuses from a family with bilateral renal agenesis. These mutations 
were absent from SNP and in-house databases. Screening of fetuses with 
similar phenotypes did not allow us to identify any other ITGA3 or ITGA8 
mutation.
By reexpressing the mutated ITGA3 protein in MDCK cells, we demonstrated 
that the L518P mutation alters epithelial morphogenesis (3D culture) and 
cell adhesion on laminin 5. We also showed that the ITGA8 mutation led 
to skipping of exon 28, resulting in a protein with in frame deletion of 33 
aminoacids.
This is the first report of human mutations in ITGA3 and ITGA8 associated 
with RHD. However, ITGA3 mutations have been reported in association 
with another renal pathology, congenital nephrotic syndrome. Experiments 
are in progress to formally demonstrate the causative effect of these mutati-
ons in RHD and to understand the pathophysiological basis of the phenoty-
pic variability associated with ITGA3 mutations.

 C. Jeanpierre: None. F. Silbermann: None. C. Humbert: None. C. Bole-Feysot: 
None. P. Nitschke: None. L. Heidet: None. P. Blanchet: None. V. Bodiguel: 
None. M.C. Gubler: None. C. Antignac: None. S. Saunier: None. &. Société 
Française de Foetopathologie: None.

P04.49
The MEFV mutation profiles and SAA1 gene BcII polymorphism in 
chronic renal failure patients that requiring long-term haemodialysis 
in Turkish population
O. OZDEMIR1,2, S. CETINKAYA3, M. KAYATAS4, F. SILAN1, M. E. YILDIRIM2, H. KUCUK 
KURTULGAN2, B. KOKSAL2, S. ATIK YALCINTEPE1, E. AKAR1, F. CANDAN4;  
1Canakkale On Sekiz Mart University, School of Medicine, Department of Medical 
Genetics, Canakkale, Turkey, 2Department of Medical Genetics, Faculty of Medicine, 
Cumhuriyet University, Sivas, Turkey, 3Department of Public Health, Faculty of Medicine, 
Cumhuriyet University, Sivas, Turkey, 4Department of Nephrology, Faculty of Medicine, 
Cumhuriyet University, Sivas, Turkey.

Background and Aim: There is an increased mortality risk in chronic renal 
failure(CRF) patients taht requiring long-term haemodialysis due to the 
chronic inflammation. The relationship between chronic kidney failure and 
role of familial genetic markers remains incompletely understood. In the 
current study it was aimed to find out the prevalence of MEFV mutation pro-
files and serum amiloid A1 (SAA1) genes BcII polymorphism in CRF patients 
that requiring long-term haemodialysis. Method: Current cohort includes 
242 CRF patients and 245 healthy individuals from the same population. 
Total genomic DNA was isolated from peripheral blood- EDTA and MEFV 
mutation analysis was carried out by reverse hybridization StripAssay and 
real-time techniques. The SAA1 gene was genotyped by BclI/RFLP method. 
Results: Various common MEFV mutations were detected in high portion of 
(38%) CRF patients. The most frequent mutations were E148Q and M694V 
respectivelly. The increased T allele frequency was detected in CRF patients 
when compared to the health individuals from the same population. Conclu-
sions: The current results indicate that germ-line mutations in both genetic 
biomarkers (MEFV and SAA1 genes) play crucial role in CRF pathogenesis 
due to the long-term chronic inflammation in the current CRF cohort.

 O. Ozdemir: None. S. Cetinkaya: None. M. Kayatas: None. F. Silan: None. M.E. 
Yildirim: None. H. Kucuk kurtulgan: None. B. Koksal: None. S. Atik yalcintepe: 
None. E. Akar: None. F. Candan: None.

P04.50
Autosomal Recessive Steroid Resistant Nephrotic Syndrome (SRNS) 
in a three generation family: Expanding the genotype:phenotype 
correlation
G. E. Jones1, V. Jain1, P. Vasudevan1, L. Robertson1, M. Pollak2, J. Feehally3;  
1Leicester Clinical Genetics Department, Leicester, United Kingdom, 2Department of 
Genetics, Harvard Medical School, Boston, MA, United States, 3The John Walls Renal , 
University Hospitals of Leicester, Leicester, United Kingdom.

SNRS type 2 (OMIM: 600995), is an autosomal recessive condition charac-
terized by proteinuria, hypoalbuminemia, hyperlipidemia, and oedema. It is 
resistant to steroid treatment and usually progresses to end-stage renal di-
sease before the second decade. Approximately 20-30% of cases are caused 
by recessive mutations in the NPHS2 gene1.
We describe a family with three generations of individuals with compound 
heterozygous mutations in NPHS2. Two individuals developed SNRS in 
childhood, while one is clinically well.
The proband was diagnosed with SRNS aged 1yr. She was referred to Gene-
tics as her father had the same presentation, requiring kidney transplant at 
10yrs. Genetic testing confirmed that both were compound heterozygotes 
for mutations R138Q and Q215X in the NPHS2 gene. The mother was found 
to be heterozygous for R138Q mutation. Cascade screening revealed that 
the paternal grandmother carried the Q215X, and the unaffected paternal 
grandfather was a compound heterozygote for R138Q and R229Q.
The R138Q mutation has been found in approximately 1/3 of familial ca-
ses, and is thought to be a founder mutation in Europe 1,2. It is associated 
with early onset of disease3. Q215X results in premature termination of the 
protein4. The R229Q is a common polymorphism with allele frequency of 
3.6%, although it can lead to a late onset form in patients who are compound 
heterozygotes for R229Q and another mutation4.
This case is a striking example of how genetic testing is invaluable to accura-
tely counsel a family with an autosomal recessive condition, which initially 
appears to be an autosomal dominant pedigree.

 G.E. Jones: None. V. Jain: None. P. Vasudevan: None. L. Robertson: None. M. 
Pollak: None. J. Feehally: None.
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P04.51
Urofacial syndrome is a genetically and phenotypically heterogeneous 
condition caused by recessive mutations in HPSE2 and LRIG2.
H. M. Stuart1, N. A. Roberts2, B. Burgu3, S. B. Daly1, J. E. Urquhart1, S. Bhaskar1, M. 
Mermerkaya3, M. S. Silay4, M. A. Lewis2, M. B. O. Olandriz5, B. Gener6, E. Sites7, C. M. A. 
Calder8, T. Lourenco9, M. Rodriques9, A. Calado10, M. Amado10, C. Beetz11, R. E. Varga11, W. 
W. Yue12, E. A. McKenzie13, E. N. Hilton1, A. S. Woolf2, W. G. Newman1;  
1Genetic Medicine and Manchester Academic Health Science Centre, University of 
Manchester, Manchester, United Kingdom, 2Centre for Paediatric and Child Health, 
University of Manchester, Manchester, United Kingdom, 3Department of Urology, Ankara 
University, Ankara, Turkey, 4Department of Urology, Bezmialem Vakif University, 
Istanbul, Turkey, 5Unidad de Nefrologia Infantil, Hospital Universitario Araba, Vitoria-
Gasteiz, Spain, 6Servicio de Genetica, Hospital Universitario Cruces, Baracaldo, Spain, 
7Division of Genetics, Children‘s Hospital of Chicago, Chicago, IL, United States, 8Genética 
Médica e Diagnóstico Pré Natal Professor Doutor Sérgio Castedo, Porto, Portugal, 
9Department of Medical Genetics, Hospital de Dona Estefania, Lisbon, Portugal, 
10Department of Pediatrics, Centro Hospitalar do Barlavento Algravio, Portimao, 
Portugal, 11Department of Clinical Chemistry and Laboratory Medicine, Jena University 
Hospital, Jena, Germany, 12Structural Genomics Consortium, University of Oxford, Oxford, 
United Kingdom, 13Protein Expression Facility, University of Manchester, Manchester, 
United Kingdom.

Urofacial syndrome (UFS) or Ochoa syndrome is a rare autosomal recessive 
condition characterised by voiding dysfunction of the urinary bladder with 
a significant risk of childhood renal failure. Most affected individuals have 
an abnormality of facial movement on expression which distinguishes the 
condition from other forms of urinary voiding dysfunction.
Previously, we reported that the majority of cases of UFS are caused by bial-
lelic, loss-of-function mutations in HPSE2, which encodes heparanase 2. We 
present an expanded HPSE2 mutation spectrum for previously unreported 
cases of UFS. Further, through exome sequencing and autozygosity mapping, 
we report that UFS is also caused by biallelic mutations in LRIG2 in three 
unrelated families. LRIG2 encodes the leucine-rich repeats and immunoglo-
bulin-like domain 2 protein (LRIG2). The lack of HPSE2 or LRIG2 mutations 
in some cases of classical UFS provides evidence of further genetic hetero-
geneity.
The urinary tract features of UFS are indistinguishable from non-syndromic 
forms of voiding dysfunction. We demonstrate that novel missense variants 
in LRIG2 may be associated with non-syndromic bladder dysfunction.
Little is known about the functional roles of heparanase 2 and LRIG2. Howe-
ver, both LRIG2 and heparanase-2 were immunodetected in nerve fascicles 
growing between muscle bundles within the human fetal bladder, direct-
ly implicating both molecules in neural development in the lower urinary 
tract.
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P04.52
The mutational analysis of the ACTN4 gene in patients with focal 
segmental glomerulosclerosis using HRM method
M. Safarikova1, J. Reiterova2, J. Stekrova1, L. Obeidova1, M. Kohoutova1, V. Tesar2;  
1Institute of Biology and Medical Genetics, First Faculty of Medicine, Charles University 
in Prague, Prague, Czech Republic, 2First Faculty of Medicine, Charles University in 
Prague and General University Hospital in Prague, Czech Republic, Prague, Czech 
Republic.

Nephrotic syndrome (NS) is characterized by proteinuria, hypalbuminemia 
and edemas. There are four most important genes that condition the for-
mation of hereditary nephrotic syndrome in adult patients (ACTN4, CD2AP, 
NPHS2 and TRPC6). The gene ACTN4, which encodes protein α-actinin 4, is 
responsible for the autosomal dominant form of focal segmental glomeru-
losclerosis (FSGS).
The mutational analysis of the gene ACTN4 was performed on the set of 48 
patients with FSGS/MCD. To investigate the prevalence and possible effect 
of some substitutions found in FSGS/MCD patients we were also looking for 
these changes in 154 patients with IgA nephropathy (IgAN) and 55 patients 
with membranous glomerulonephritis (MGN). 200 unrelated healthy males 
and females without history of renal disease or abnormal urinary findings 
were studied as controls. High resolution melting (HRM) analysis and se-
quencing selected samples were used during this mutation detection.
It was found 20 exonic and intronic substitutions in the set of patients with 
FSGS/MCD. We found unpublished substitution 2242A>G (p.Asn748Asp) 
that could have causal associations with FSGS. This change was identified 
in 59 years old woman with FSGS and positive family history. This substi-

tution was found neither in healthy controls nor in patients with IgAN and 
patients with MGN. Exon 19 seems to be a variable region due to amount 
of found polymorphisms. In this exon we also found unpublished substitu-
tions c.2351C>T (p.Ala784Val), c.2378G>A (p.Cys793Tyr) and c.2393G>A 
(p.Gly798Asp). These changes were neither in healthy controls nor in pati-
ents with FSGS/MCD and patients with MGN.
Supported by the grant project PRVOUK- P25/LF1/2.
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P04.53
Autosomal recessive hypophosphatemic rickets type 2 (ARHR2) and 
hypertension due to novel compound heterozygous mutations within 
the ENPP1 gene
K. Kapelari1, B. Lorenz-Depiereux2, T. Strom3, E. Steichen-Gersdorf1;  
1Department of Pediatrics, Innsbruck, Austria, 2Helmholz Zentrum München, München, 
Germany, 3Helmholz Zentrum München, Technische Universität, München, Germany.

Hypophosphatemic rickets is a heterogeneous group of renal phosphate wa-
sting disorders caused by elevated circulating fibroblast growth factor 23 
(FGF23) which inhibits phosphate reabsorption and 1,25-dihydroxyvitamin 
D synthesis in the proximal renal tubules. Mutations in any of the five known 
genes - PHEX (XLH [MIM 307800]), FGF23 (ADHR [MIM 193100]), SLC34A3 
(HHRH [MIM 241530], DMP1 (ARHR1[MIM 241520]), and ENPP1 (ARHR2 
[MIM 613312]) causes hypophosphatemia. We report a 13 years old boy 
with a late onset of rickets, who presented with progressive bone deformity, 
genu valgus and bone pain since the age of ten years. In addition the patient 
had bilateral conductive hearing deficit and hypertension. Hypertension was 
related to hyperreninemia following stenosis of the right renal artery due to 
myointimal proliferation. Biochemical investigations showed an elevated al-
kaline phosphatase activity, decreased serum phosphate levels and an eleva-
ted FGF23 level. Autosomal dominant hypophosphatemia was excluded by 
sequence analysis of the FGF23 gene. Due to the more complex phenotype 
of the patient we suggested sequencing of the ENPP1 (ectonucleotide py-
rophosphatase/phosphodiesterase 1) gene. Sequence analysis of ENPP1 re-
vealed one heterozygous non-synonymous single nucleotide variation (SNV) 
in exon 2 (NM_006208.2:c.275G>A, NP_006199.2:p.Gly92Asp) and one he-
terozygous splice site mutation in intron 21(NM_006208.2:c.2230+1G>A) 
of the ENPP1 gene. Both SNVs were not found in databases of sequence va-
riations (dbSNP137) and of mutations (HGMD), and within 1846 in house 
exomes. We identified two novel compound heterozygous mutations within 
the ENPP1 gene in a boy with autosomal recessive hypophospatemia and a 
concomitant mild phenotype of generalized arterial calcification of infancy.

 K. Kapelari: None. B. Lorenz-Depiereux: None. T. Strom: None. E. Steichen-
Gersdorf: None.

P04.54
Mutations in a large VNTR of MUC1 are frequent in autosomal 
dominant medullary cystic kidney disease (MCKD)
V. Moriniere1,2, A. Mégarbané3, S. Lebbah1, A. Gnirke4, B. Blumenstiel4, A. Bleyer5, A. 
Kirby4,6, B. Knebelmann7, C. Antignac8,9,2;  
1Reference Center MARHEA, AP-HP, Necker Hospital, Paris, France, 2Department of 
Genetics, AP-HP, Necker Hospital, Paris, France, 3Faculté de Médecine. Université Saint 
Joseph, Beirut, Lebanon, 4Broad Institute of MIT and Harvard, Cambridge, MA, United 
States, 5Section on Nephrology, Wake Forest School of Medecine, Winston-Salem, NC, 
United States, 6Analytic and Translational Genetics Unit, Massachusetts Hospital, Boston, 
MA, United States, 7Department of Adult Nephrology, AP-HP, Necker Hospital, Paris, 
France, 8Inserm U983, Paris, France, 9Université Paris Descartes, Sorbonne Paris Cité, 
Paris, France.

MCKD is a rare disorder characterized by autosomal dominant tubulo-in-
terstitial kidney disease (TIKD), sometimes associated with renal cysts and 
gout/hyperuricemia. UMOD mutations have been described in patients with 
hyperuricemia (MCKD2). Mutations in the MUC1 gene encoding mucin 1 
were very recently identified in MCKD1 patients (Kirby et al, Nature Genet, 
2013) using a sophisticated approach associating cloning of the genomic 
region, capillary sequencing and de novo assembly since next generation se-
quencing failed to identify them. All patients harbor a single cytosine inser-
tion in one copy of the 60-base repeat unit of the long CG-rich coding VNTR 
of MUC1. The frameshift is predicted to result in a mutant protein which is 
expressed in the distal tubule and collecting duct of affected individuals.
Using an approach coupling PCR amplification of MwoI digestion (which 
selectively cleaves the reference sequence) products and primer-extension 
assay (SNaPshot Multiplex Kit), we tested 21 new families with clinical in-
formation for 67 patients but linkage data in only 2 families.
50 pts reached ESRD at a mean age of 46 +/-4 yrs (20-82 yrs) with high 
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intrafamilial variability. Early gout occurred in only 2 patients and hyperu-
ricemia was generally absent or related to CRF. Renal cysts were present in 
10/28 pts.
We detected the presence of the cytosine insertion in 11/21 families. Fu-
thermore, we detected an additional mutation made of a 5C deletion, which 
is predicted to result in the same mutant protein as the cytosine deletion. 
These results show that MUC1 mutations represent a frequent cause of 
MCKD.

 V. Moriniere: None. A. Mégarbané: None. S. Lebbah: None. A. Gnirke: E. 
Ownership Interest (stock, stock options, patent or other intellectual property); 
Modest; inventors on the C-insertion genotyping assay under patent review, 
filed by the Broad Institute. B. Blumenstiel: E. Ownership Interest (stock, 
stock options, patent or other intellectual property); Modest; inventors on the 
C-insertion genotyping assay under patent review, filed by the Broad Institute. A. 
Bleyer: E. Ownership Interest (stock, stock options, patent or other intellectual 
property); Modest; inventors on the C-insertion genotyping assay under patent 
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P04.55
Thin basement membrane nephropathy due to heterozygous COL4A3/
COL4A4 mutations is a more frequent cause of end-stage kidney 
disease compared to Alport syndrome
L. Papazachariou1, P. Demosthenous1, M. Arsali2, M. Zavros3, A. Lazarou2, M. 
Hadjigavriel4, C. Stavrou5, L. Yioukkas6, K. Voskarides1, A. Pierides7, C. Deltas1;  
1University of Cyprus, Nicosia, Cyprus, 2Limassol General Hospital, Limassol, Cyprus, 
3Nicosia General Hospital, Nicosia, Cyprus, 4Larnaka General Hospital, Larnaka, Cyprus, 
5Evangelismos Hospital, Paphos, Cyprus, 6Paphos General Hospital, Paphos, Cyprus, 
7Hippocrateon Hospital, Nicosia, Cyprus.

Alport syndrome (AS) is a severe hereditary hematuric nephritis, associated 
with deafness, eye defects and early progression to end-stage kidney disea-
se (ESKD). About 85% of all AS cases are X-linked due to COL4A5 mutations 
(XLAS) and the rest are autosomal recessive due to COL4A3/COL4A4 mutati-
ons (ARAS). Thin basement membrane nephropathy (TBMN) is the leading 
cause of familial microscopic hematuria (FMH) worldwide and is mostly ex-
plained by heterozygous COL4A3/COL4A4 mutations. We recently showed 
that TBMN should not be considered as a benign condition, since about half 
of these patients progress to chronic renal failure after the age of 50 years.
We have studied, genetically and clinically, nine Greek-Cypriot AS families re-
ferred to public hospitals: four XLAS families with nine living patients (71%) 
and five ARAS families with four living patients (29%). COL4A5-P628L was 
found in two of the XLAS families. Only six of these living patients reached 
ESKD. We have also studied a large number of FMH families. We have found 
a heterozygous COL4A3 or COL4A4 mutation in 213 living patients in 27 fa-
milies. Mutation COL4A3-G1334E was found in 16 families and it accounts 
for 155 patients. Of these 213 patients, 21 have reached ESKD. Interestingly, 
we observe that Greek-Cypriots patients with ESKD due to TBMN (21 pati-
ents) outnumber by 3.5 times those who reach ESKD due to AS (6 patients). 
This observation demonstrated again that TBMN is not a benign condition, 
as usually mentioned in the previous literature. Further investigations are 
needed in other populations to confirm this epidemiological finding.
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None. K. Voskarides: None. A. Pierides: None. C. Deltas: None.

P04.56
Heapatitis C infected patients and liver expression of miR-122, miR-
126, miR-136 and miR-181a
E. Bostjancic1, E. Bandelj1, B. Luzar1, M. Poljak2, D. Glavač1;  
1University of Ljubljana, Faculty of Medicine, Institute of Pathology, Department of 
Molecular Genetics, Ljubljana, Slovenia, 2University of Ljubljana, Faculty of Medicine, 
Institute of Microbiology and Immunology, Ljubljana, Slovenia.

For hepatitis C virus (HCV) it was shown that host cellular microRNA 
(miRNA), miR-122, facilitates replication of viral RNA genome by bin-
ding to its 5‘-UTR. With respect to the findings in vitro, the clinical im-
pact of hepatic miR-122 on HCV in humans is still largely unclear and 
little is known about the role of other host/cellular miRNAs in viral 
infection. We therefore analysed expression of miR-122, miR-126, miR-
181a and miR-136 in HCV infected patients. 
Study included liver biopsies of 65 patients infected with HCV of different 
genotypes (gt: gt1, gt1a, gt1b, gt3 and gt4) and 9 non-infected individuals. 
Expression analysis of miR-122, miR-126, miR-136 and miR-181a was perfor-
med by qPCR and statistically analysed for differences between gender and 

age of patients, genotypes, stage of fibrosis, grade of inflammation, serum 
level of liver enzymes, serum viral load, and presence of steatosis and mode 
of transmission.
Statistical analyses revealed differential expression of miR-122, miR-126, 
miR-136 and miR-181a in HCV infected patients relative to non-infected in-
dividuals, between genotypes, and gender. Their expression was associated 
with the degree of fibrosis and with the grade of inflammatory activity, and 
correlated to the presence of steatosis of the liver, to the mode of transmis-
sion, and to the serum HCV load.
Recent advances in the relationship between HCV infection and miRNAs sho-
wed that other miRNAs may be as important as miR-122 in the fight against 
HCV. Here we show, that miR-126, miR-181a, and miR-136, might also play a 
role in HCV infection.
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P04.57
Relationship between response to colchicine treatment and MDR1 
polymorphism in FMF patients
A. Uludag1, C. Silan2, S. Atik Yalcintepe1, C. Akurut1, A. Uludag3, F. Silan1, O. Ozdemir1;  
1Canakkale Onsekiz Mart University School of Medicine Department of Medical Genetics, 
Canakkale, Turkey, 2Canakkale Onsekiz Mart University School of Medicine Department 
of Pharmacology, Canakkale, Turkey, 3Canakkale Onsekiz Mart University School of 
Medicine Department of Family Medicine, Canakkale, Turkey.

Familial Mediterranean Fever (FMF) is a disease, which is encountered with 
recurrent acute inflammatory episodes. Colchicine, which is used in FMF 
treatment, prevents leukocyte chemotaxis and collagen migration into the 
extracellular space. Multi Drug Resistance 1 (MDR1) gene codes for a signi-
ficant membrane protein, and this controls xenobiotic passage-transport. 
We investigated the relationship between MDR1 C3435T polymorphism 
and colchicine response in FMF patients.
Patients were divided into three groups according their responses. Patients, 
who recovered from episodes with standard colchicine treatment, and had 
no attack in the last 1 year, were accepted as Complete Responders. Patients, 
whose episode number and intensity were decreased, but ongoing with the 
standard treatment, were accepted as “Partial Responders”. Patients, whose 
episodes were not decreased despite the standard treatment, were accep-
ted as “Non-responders”. MDR1 C3435T genotype was defined by RT-PCR 
method.
MDR1 C and T allele frequencies of our FMF patients with colchicine respon-
ses of complete, partial and unresponders were C= 0.75 and T= 0.25 in com-
plete responders; C= 0.56 and T=0.44 in partial responders; and C= 0.50 and 
T= 0.50 in non-responders. While T allele frequency was the lowest in com-
plete responders to colchicine, it was the highest in the non-responders.
According to our results, Multi Drug Resistance 1 gene C3435T polymor-
phism acts an important role on colchicine response in FMF patients good 
response to colchicine treatment was related to C allele, whereas poor re-
sponse was related to T allele in FMF patients.

 A. Uludag: None. C. Silan: None. S. Atik Yalcintepe: None. C. Akurut: None. A. 
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P04.58
Mechanism of MDR3 dysfunction in PFIC3 patients
T. Kim, J. Kim, J. Choi;  
Ewha wamans univ., Seoul, Korea, Republic of.

BACKGROUND: Progressive familial intrahepatic cholestasis type 3 (PFIC3) 
is a rare liver disease which caused by mutation of the ATP-binding cassette, 
subfamily B, member 4 gene (ABCB4) also known as multidrug resistance 3 
(MDR3). MDR3 is hepatocellular canalicular transporter associated with not 
only biliary secretion of phosphatidylcholine but also efflux of drugs and 
xenobiotics. This study was conducted to investigate the functional charac-
terization of several variants of MDR3 found in PFIC3 patients.
METHODs: Thirteen nonsynonymous MDR3 variants found in PFIC patients 
were selected. Transport activity of each variant was measured through 
ATP-dependent uptake of paclitaxel using plasma inside-out membrane ve-
sicles. To determine the mechanism through which MDR3 variants change 
transport activity, cell surface biotinylation, immunoblotting and immu-
nofluorescence were performed.
RESULTs: Six variants (M1, M5, M7, M8, M11 M12, M13) of MDR3 showed 
a significant reduction in the transport activity, compared to the reference 
(p<0.05). Through cell surface biotinylation, we found that M1 and M11 sho-
wed altered protein size and the others showed decreased cell surface ex-
pression levels (p<0.05). In particular, three of them (M5, M7, M8) resulted 
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in decreased total protein levels in immunoblotting (p<0.05) and this result 
was confirmed by immunofluorescence.
CONCLUSION: Our studies revealed several MDR3 variants result in chan-
ges in the transport activity of MDR3. Decreased transport activity of each 
variant can be explained by protein truncation (M1, M11), decreased total 
protein levels (M5, M7, M8), or impairment of membrane trafficking (M12, 
M13).

 T. Kim: None. J. Kim: None. J. Choi: None.

P04.59
Impact of ABCB4 mutations on 90 Italian adult patients with 
cholestatic syndromes
D. A. Coviello1, A. Crosignani1, D. Degiorgio2, C. Colombo3, M. Zuin4, M. Vassallo5, M. 
Syrén6, P. Battezzati4;  
1E.O. Ospedali Galliera, Genoa, Italy, 22Department of Diagnostic Services, Laboratory 
of Medical Genetics, Fondazione IRCCS Ca‘ Granda, Ospedale Policlinico, University 
of Milan, Milan, Italy, 3Department of Clinical and Community Sciences, Division of 
Pediatrics, Fondazione IRCCS Ca‘ Granda, Ospedale Policlinico, University of Milan, 
Milan, Italy, 4Department of Health Sciences, Division of Internal Medicine and Liver 
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ABCB4 gene encodes for MDR3 protein; its mutations may impair biliary 
phosphatidylcholine secretion and are well-known as causes of Progressive-
familial intrahepatic-cholestasis-type-3 (PFIC3) in children, but their clini-
cal impact in adults with cholangiopathies remains ill-defined.
We consecutively evaluated 2602 subjects with hepatobiliary-disease and 
90 underwent sequencing analysis of each of the 27 ABCB4 coding exons 
including the adjacent intronic regions; 37 had clinical diagnosis of Primary-
Sclerosing-Cholangitis (PSC) of which 14 with a concomitant hepatobiliary 
disease (e.g, Juvenile Cholelithiasis -JC-, Intrahepatic Cholestasis of Pregnan-
cy -ICP-), 17 had Primary-Biliary-Cirrhosis (PBC), 24 had Idiopathic-Chole-
stasis (IC), 1 had Autoimmune-Hepatitis and 1 had Overlap-Syndrome. Mo-
reover, 4 subjects had experienced ICP and 6 had medical history of JC. We 
identified 15 different nucleotide changes that have an effect on the primary 
protein structure, 7 not described previously (p.E616K, p.G634E, p.G811R, 
p.S849YfsX24, p.L859W, p.M948I and p.Q1181X) and 8 already identified 
in children and adults with different cholangiopathies; the new nucleoti-
de changes were not detected in 112 ethnically matched healthy subjects 
or reported as polymorphisms in dbSNP database. A single heterozygous 
mutation was identified in 15 and two mutations were identified in 3 sub-
jects; among them, 6 had PSC of which 4 (4/14, ≈29%) with concomitant 
hepatobiliary disease, 3 (≈18%) had PBC, 4 had IC (≈17%), 2 (50%) had ICP 
and 3 (50%) JC. In summary, single heterozygous mutations in ABCB4 are 
associated to different cholangiopathies in a relevant percentage of adults, 
including the phenotype PSC when, in particular, JC and/or ICP are descri-
bed within the clinical history.
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P04.60
Segmental paternal isodisomy as a cause of juvenile hemochromatosis 
type 2a
M. Neroldova1, S. Frankova1,2, V. Stranecky3, E. Honsova4, O. Luksan1, M. Benes2, K. 
Michalova5, S. Kmoch3, M. Jirsa1;  
1Laboratory of Experimental Hepatology, Institute for Clinical and Experimental 
Medicine, Prague, Czech Republic, 2Department of Hepatogastroenterology, Institute 
for Clinical and Experimental Medicine, Prague, Czech Republic, 3Centre for Applied 
Genomics and Institute of Inherited Metabolic Diseases, Charles University of Prague, 
First Faculty of Medicine, Prague, Czech Republic, 4Department of Clinical and 
Transplant Pathology, Institute for Clinical and Experimental Medicine, Prague, Czech 
Republic, 5Centre of cytogenetics, Institute of Medical Biochemistry and Laboratory 
Diagnostics, Charles University of Prague, First Faculty of Medicine, Prague, Czech 
Republic.

Juvenile hemochromatosis (JH) represents a group of disorders characte-
rised by iron overload causing liver injury, cardiomyopathy and endocrine 
abnormalities. Here we describe the genetic basis of JH caused by a homozy-
gous nonsense mutation in HJV in a non-consanguineous family.
Hemochromatosis is generally caused by mutations in HFE. Recessive forms 
of JH are associated with mutations in HAMP, HJV and TFR2. Testing for the 
prevalent mutations C282Y, H63D, S65C in HFE revealed only the hetero-
zygous state for H63D. No other predictably pathogenic variation was de-
tected by HFE sequencing. With regard to the patient‘s age, HAMP, HJV and 
TFR2 were analyzed. A known homozygous mutation c.196G>T, predicted to 

introduce premature stop codon (p.G66*), was found in HJV. The mutation 
was present only in the patient´s father who turned out to be a heterozy-
gote. Neither MLPA nor real-time PCR revealed copy number variations in 
the HJV gene region. Fragment analysis of six STS markers indicated loss of 
heterozygocity (LOH) in the middle third of chromosome 1. LOH spanning 
the region chr1:86,020,000-162,505,000 was confirmed by genomic hybri-
disation on the Affymetrix Genome-wide human SNP 6.0 array. The patient´s 
genotypes at the overwhelming majority of the examined SNP loci outside 
of the LOH region were identical with those on both paternal chromosome 
1 alleles.
Conclusion: JH in our patient is caused by duplication of the mutated HJV 
allele due to paternal disomy combined with 1/3 segmental isodisomy. This 
highlights the importance of testing clinically unrelated parents of homozy-
gotes suffering from autosomal recessive diseases such as JH.
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P04.61
Viral hepatitis C infection influencing host genetic factors
L. Piekuse1, M. Kreile1, A. Zarina1, V. Sondore2, J. Keiss2, A. Krumina3;  
1Riga Stradins University, Scientific laboratory of molecular genetics, Riga, Latvia, 2Riga 
East University Hospital, Infectology Center of Latvia, Riga, Latvia, 3Latvian Biomedical 
Research and Study Center, Riga, Latvia.

Objectives: susceptibility to viral hepatitis C and it clinical outcome could be 
influenced by patients mutations in detoxification enzyme coding genes and 
most common monogenic liver diseases.
Material and methods: 74 males and 40 females with chronic viral hepatitis 
C infection, age 41±13 years, 81 of them underwent antiviral treatment, 16 
of them had SVR. From biochemical analysis available were level of iron, fer-
ritin, ALT before and in time of treatment, viral load, and treatment outcome. 
300 healthy individuals represented control population (195 males and 105 
females) at age 21±3 years. For included individuals were tested mutations 
in the genes: GSTP1 (A333G), GSTA1 (C69T), MTHFR (C677T), HFE (C282Y, 
H63D), UGT1A1 ((TA)7), ATP7B (H1069Q) by standard molecular methods.
Results: mutation frequencies in patient group (control group) were as 
follows: A333G= 0.238 (0.327, p>0.05), C69T=0.318 (0.349, p>0.05), 
C667T=0.297 (0.359, p>0.05), C282Y=0.053 (0.035, p>0.05), H63D=0.118 
(0.121, p>0.05), (TA)7=0.384 (0.35, p>0.05), H1069Q=0.048 (0.013,OR=3.77, 
p=0.05). With biochemical markers association was found for ferritin with 
alleles (TA)7 (DOMDEV model, r2=-289.1, p=0.005) and C282Y (ADD model, 
r2=499.3, p=0.02), for ALT before treatment with allele A333G (ADD model, 
r2=-36.33, p=0.027), for ALT in treatment with alleles C677T (ADD model, 
r2=-23.62, p=0.05) and C282Y (ADD model, r2=67.21, p=0.03), viral load be-
fore treatment with - C677T (ADD model, r2=0.9, p=0.036).
Conclusions: (TA)7, C282Y, A333G and C677T alleles has impact on inflam-
mation severity in liver during hepatitis C viral infection. C282Y and H1069Q 
alleles could be influencing susceptibility to hepatitis C virus.
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Identification of rare variants in patients with isolated biliary atresia 
by exome sequencing.
E. A. Tsai1, C. M. Growchowski2, L. D. Leonard2, K. M. Loomes2, B. A. Haber3, N. B. Spinner2, 
M. Devoto2;  
1University of Pennsylvania, Philadelphia, PA, United States, 2The Children‘s Hospital 
of Philadelphia, Philadelphia, PA, United States, 3Merck Research Laboratories, North 
Wales, PA, United States.

Biliary atresia (BA) is a severe pediatric liver disease resulting in necro-
inflammatory obliteration of the extrahepatic biliary tree and presenting 
within the first few months of life. The etiology of BA is unknown, with evi-
dence for infectious, environmental, and genetic factors described. Possible 
genetic risk factors include a BA associated locus flanked by XPNPEP1 and 
ADD3 revealed by GWAS, a report of JAG1 missense mutations in a small per-
centage of patients, and a BA-associated deletion on 2q37.3 revealed by CNV 
analysis. Animal models have suggested candidate genes, but mutations 
have not been found in humans until now. We performed exome-sequencing 
on 30 Caucasian, non-syndromic BA patients to further investigate the ge-
netic basis of BA. Exomes were captured using Agilent All Exon V5 71MB 
kit and sequenced with the Illumina HiSeq platform. The 100bp paired-end 
reads were aligned to GrCH37 using BWA and processed using Picard and 
SAMtools. Variants were called using GenomeAnalysis ToolKit. There were 
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a total of 4,938 loss-of-function or non-synonymous variants in these samp-
les. We filtered across the 1000 Genomes Phase I data and NHBLI Exome 
Sequencing Project datasets to investigate variants that occur in less than 
1% of these populations. We found one likely damaging variant in both ZEB2 
and ZIC3, genes previously reported in patients with BA findings. We also 
found five likely damaging variants across several candidate genes such as 
ADD3 and those implicated by animal models of BA. Our results suggest that 
genetic susceptibility to BA is likely to be highly heterogeneous.

 E.A. Tsai: None. C.M. Growchowski: None. L.D. Leonard: None. K.M. 
Loomes: None. B.A. Haber: None. N.B. Spinner: None. M. Devoto: None.

P04.63
Potential role of ISV-8 poly-T variants of CFTR gene in recurrent 
idiopathic pancreatitis: A case series of four children
I. Loddo1, C. Liuzzo1, V. Procopio1, M. Priolo2, C. Mammì2, S. Cardile1, S. Briuglia1, C. 
Romano1, C. Laganà2, C. Salpietro1;  
1UOC Genetics and Pediatric Immunology, University of Messina, Messina, Italy, 2UOC 
Medical Genetics, AO „Bianchi-Melacrino-Morelli“, Reggio Calabria, Italy.

Background: The 5T variant is a stretch of five contiguous thymidines at the 
3’ of the intron 8 of CFTR gene that exacerbates skipping of exon 9, resulting 
in reduced levels of functional CFTR protein. This process seems to be influ-
enced by the number of TG repeats immediately adjacent to 5T. Individuals 
carring 5T adjacent to either 12 or 13TG repeats are more likely to exhibit 
an abnormal phenotype (non-classic cystic fibrosis, recurrent pancreatitis) 
than those with 5T adjacent to <12TG.
Materials and methods: We describe the cases of 4 children (aged 12, 10, 
6 and 3 years) affected by recurrent idiopathic pancreatitis. The diagnosis 
of pancreatitis was made by the presence of typical abdominal pain, serum 
amylase and/or lipase 3 times greater than the upper limit of normal and 
characteristic imaging findings. Sequence analysis of PRSS1, SPINK1 and 
CFTR genes was performed.
Results: Sequence analysis showed the absence of mutations in PRSS1 and 
SPINK1 genes.
CFTR gene sequencing in three boys showed the presence of following poly-
morphisms: 5T/5T-12TG/12TG; 5T/5T-11TG/12TG; 5T/9T-13TG/11TG.
The 3-years old girl with the most severe form of idiopathic pancreatitis 
showed 5T/7T-13TG/9TG. The 5T allele, in cis with 13TG, was associated in 
trans with F508del, a severe CFTR mutation.
Conclusions: The high prevalence of 5T carriers makes the assessment of 
the TG repeat number of great interest as a reliable predictor of the 5T pene-
trance. Further studies comparing the prevalence of the 5T-poly(TG) haplo-
types to the general population are needed to define their role in pancreatic 
disease.

 I. Loddo: None. C. Liuzzo: None. V. Procopio: None. M. Priolo: None. C. 
Mammì: None. S. Cardile: None. S. Briuglia: None. C. Romano: None. C. 
Laganà: None. C. Salpietro: None.

P04.64
Novel IL-10RA splice-site mutation causes autosomal recessive 
inflammatory bowel disease
B. Yerushalmi1, M. Feinstein2, O. S. Birk3,2;  
1Division of pediatrics Soroka university medical center, Beer-sheva, Israel, 2Morris Kahn 
laboratory of human genetics at the National Institute of Biotechnology in the Negev, 
Beer-sheva, Israel, 3Morris Kahn Laboratory of Human Genetics at the National Institute 
of Biotechnology in the Negev, Beer-sheva, Israel.

Ulcerative colitis and Crohn’s disease are chronic inflammatory bowel di-
seases (IBDs), rarely expressed in an early onset form (EO-IBDs). These ear-
ly onset forms are characterized by a particularly severe and predominantly 
pancolitic inflammation, and have been shown to be caused by mutations 
in IL10RB (IBD25 , MIM123889) and IL-10RA (IBD28 , MIM146933). Eight 
individuals of a large Bedouin kindred in southern Israel presented with an 
autosomal recessive phenotype of EO-IBD. Homozygosity of affected indi-
viduals and heterozygosity of obligatory carriers was assayed at the IBD25 
and IBD28 loci: while there was no association with IBD25, polymorphic 
markers at the IBD28 locus demonstrated full segregation with the disease 
phenotype. Sequencing of IL10RA revealed a novel homozygous point mu-
tation. IL-10 is an anti-inflammatory cytokine secreted by a variety of cell 
types and is critical for maintaining immune homeostasis in the gastroin-
testinal tract. The mutation is synonymous, but as it is located at the first 
nucleotide of a conserved splice donor site, it is essential for splice-site 
recognition. Sequencing of an affected individual’s cDNA revealed that de-
struction of the natural splice site led to the absence of 18 nucleotides of the 
coding region of IL-10RA, eliminating 6 amino acids. The mutation was not 

found in the 1000 Genomes Project, NHLBI Exome Sequencing Project or in 
any of 200 control chromosomes of Bedouin controls.

 B. Yerushalmi: None. M. Feinstein: None. O.S. Birk: None.

P04.65
Two deletions on chromosome 16p13.3 cause autosomal recessive 
intractable diarrhea of infancy syndrome
I. Bar joseph1, D. Oz-Levi2, D. Yagel1, T. Olender2, E. Ruzzo3, A. Alkelai2, E. Ben-Asher2, 
H. Reznik-Wolf1, B. Pode-Shakked1, K. Hartman4, R. Shapiro4, R. Shamir4, R. Kleta5, L. 
Pennacchio6, J. Wells7, D. Goldstein3, E. Pras1, D. Lancet2, Y. Anikster1;  
1Tel hashomer, Ramat gan, Israel, 2Weizmann Institute of Science, Rehovot, Rehovot, 
Israel, 3Duke Universiy, Durham,United States, Durham, NC, United States, 4Schneider 
Medical Center, Petach Tikva, Israel,, Petach Tikva, Israel, 5University College London, 
London, United Kingdom, London, United Kingdom, 6Lawrence Berkeley National 
Laboratory, Berkeley, United States, Berkeley, CA, United States, 7Cincinnati Children’s 
HospitalMedical Center, Cincinnati, United States, Cincinnati, OH, United States.

Intractable diarrhea of infancy syndrome (IDIS) is a non-infectious diarrhea 
lasting more than 2 weeks. Onset is observed within the first few weeks of 
life leading to malabsorption and failure to thrive, and is associated with 
great suffering and high mortality. We have encountered 6 IDIS patients from 
different families of Iraqi jewish origin. SNP analysis together with Exome 
sequencing detected two different deletion alleles, ΔS and ΔL. Performing 
long range PCR we established the exact boundaries for the two deletions, 
which share 1476bp, on the short arm of chromosome 16 (16p13.3).
Using multiplex PCR assays, we determined the form in which these dele-
tions appear in all 6 patients . Full segregation was found among the Iraqi 
patients with autosomal recessive patterns of inheritance, while the deleti-
ons were not found in 200 controls. The shared 1476bp deletion does not 
encompass any known genes; however, it does include a predicted enhancer. 
It is possible that the enhancer’s target is a transcription factor controlling 
a developmental event crucial for normal gastrointestinal function. To test 
this hypothesis, we assessed for the expression of the 1476bp region in a 
transgenic mouse model and observed reproducible enhancer activity in the 
stomach, duodenum and pancreas of mouse embryos at days 11.5, 12.5, and 
13 not later and neither in grown mice. To further study these deletions we 
amplified candidate genes around the deletion, but so far we have not obser-
ved any differences between patient and control cDNAs.

 I. Bar joseph: None. D. Oz-Levi: None. D. Yagel: None. T. Olender: None. E. 
Ruzzo: None. A. Alkelai: None. E. Ben-Asher: None. H. Reznik-Wolf: None. B. 
Pode-Shakked: None. K. Hartman: None. R. Shapiro: None. R. Shamir: 
None. R. Kleta: None. L. Pennacchio: None. J. Wells: None. D. Goldstein: 
None. E. Pras: None. D. Lancet: None. Y. Anikster: None.

P04.66
Toward the genetic basis of oesophageal atresia: clinical and 
molecular study by next generation sequencing
E. Andreucci1, S. Romano1, A. Provenzano2, B. Mazzinghi1, M. Pantaleo1, L. Giunti1, E. 
Lapi1, S. Bargiacchi2, O. Zuffardi3, S. Giglio1,2;  
1Medical Genetics Unit, Meyer Children‘s Hospital, University of Florence, Florence, 
Italy, 2Medical Genetics Section, Department of Biomedical Experimental and Clinical 
Sciences, University of Florence, Florence, Italy, 3Medical Genetics, University of Pavia, 
Pavia, Italy.

Oesophageal Atresia (OA) consists in the interruption of the continuity of 
the oesophagus sometimes associated with a persistent communication 
with the trachea (tracheo-oesophageal fistula). Its incidence is 1 in 3500 
births, with associated anomalies - cardiac malformations being the most 
common - present in around half of the cases (syndromic OA). It’s aetiology 
is still unknown: twin and family studies have suggested that genetic factors 
don’t play a major role; however, at least 3 genes are involved in the etiolo-
gy of syndromic OA: NMYC in Feingold syndrome, SOX2 in anophthalmia-
esophageal-genital syndrome and CHD7 in CHARGE association. Moreover, 
microdeletions of the FOX gene cluster (FOXF1, MTHFSD, FOXC2, FOXL1) 
were reported to cause a phenotype resembling VACTERL association.
We studied a cohort of 10 subjects with OA, firstly excluding genomic imba-
lances by array-CGH analysis and later analysing 9 genes, potentially invol-
ved in the disorder, by next generation sequencing. Selected genes were tho-
se reported as associated with syndromic forms of OA, and those described 
in literature as potentially causative. We found 50% of cases with predicted 
damaging variants, among which two in DST, encoding a protein compo-
nent of desmosomes that anchors intermediate filaments to desmosomal 
plaques; and two in DSP, encoding a protein member of the plakin protein 
family of adhesion junction plaque proteins. These mutations were not pre-
sent in dbSNPs135 nor in the Exome Sequencing Project. Our initial results 
suggest that, even in a multifactorial condition, high-throughput sequencing 
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can identify genes that could allow to better understand the pathogenesis 
of the disease.

 E. Andreucci: None. S. Romano: None. A. Provenzano: None. B. Mazzinghi: 
None. M. Pantaleo: None. L. Giunti: None. E. Lapi: None. S. Bargiacchi: 
None. O. Zuffardi: None. S. Giglio: None.

P04.67
Recurrence of Hirschsprung disease due to maternal mosaicism of a 
novel RET gene mutation
C. Amiñoso1,2, S. Garcia-Minaur1,2, J. Tenorio1,2, L. Martinez3, J. Tovar3, P. Lapunzina1,2, J. 
Solera1,2;  
1Institute of Medical and Molecular Genetics, Hospital Universitario La Paz, Madrid, 
Spain, 2Unit 753, Centro de Investigación Biomédica en Red de Enfermedades Raras 
(CIBERER), Instituto de Salud Carlos III, Madrid, Spain, 3Pediatric Surgery Department, 
INGEMM and IdiPAZ Research Laboratory. Hospital Universitario La Paz, Universidad 
Autónoma de Madrid, Madrid, Spain.

Hirschsprung disease (HSCR, MIM 142623) or aganglionic megacolon is 
the most frequent genetic cause of congenital intestinal obstruction. Seve-
ral genes have been implicated in isolated HSCR. Inactivating mutations of 
RET, transmitted in an autosomal dominant fashion with incomplete and 
sex-dependent penetrance, are identified in about 50% of familial cases.We 
report a family with recurrence of long-segment HSCR in two siblings. Mu-
tation analysis of RET performed by PCR and direct sequencing identified a 
heterozygous truncating mutation in both
siblings. The same mutation was identified in the unaffected mother but the 
electropherographic signal intensity of the mutant allele was low, suggesting 
a mosaic mutation. The same result was obtained when the analysis was 
carried out in genomic DNA from buccal cells.We are not aware of any other 
cases of somatic mosaicism for RET mutations reported in isolated HSCR 
familial cases. As the somatic mosaic mutation in the mother was detected 
by a widely used standard method (direct sequencing), we wonder whether 
this is a truly unique family or whether the true frequency of somatic and 
germ-line mosaicism is underestimated in HSCR. Based on these findings 
we would recommend that germ-line or somatic mosaicism should be spe-
cifically looked for in families with recurrence of HSCR in the offspring of 
unaffected parents.

 C. Amiñoso: None. S. Garcia-Minaur: None. J. Tenorio: None. L. Martinez: 
None. J. Tovar: None. P. Lapunzina: None. J. Solera: None.

P04.68
Dense genotyping of immune-related disease regions identifies nine 
new risk loci for primary sclerosing cholangitis
J. Z. Liu1, J. Roksund Hov2,3, T. Folseraas2,3, E. Ellinghaus4, A. Franke4, C. A. Anderson1, T. H. 
Karlsen2,3;  
1Wellcome Trust Sanger Institute, Hinxton, United Kingdom, 2Oslo University Hospital, 
Oslo, Norway, 3University of Oslo, Oslo, Norway, 4Christian-Albrechts-University of Kiel, 
Kiel, Germany.

Primary sclerosing cholangitis (PSC) is a severe liver disease of unknown 
etiology leading to fibrotic destruction of the bile ducts and ultimately the 
need for liver transplantation. We compared 3,789 European ancestry PSC 
cases to 25,079 population controls across 130,422 single-nucleotide poly-
morphisms (SNPs) genotyped using Immunochip. We identified 12 genome-
wide significant associations outside the human leukocyte antigen (HLA) 
complex, nine of which were novel, thereby increasing the number of known 
PSC risk loci to 16. Despite comorbidity with inflammatory bowel disease 
(IBD) in 72% of the patients, six of the 12 loci showed significantly stronger 
association with PSC than IBD, suggesting an overlapping yet distinct gene-
tic architecture. We incorporated pleiotropy with seven diseases clinically 
co-occurring with PSC and found suggestive evidence for 33 additional PSC 
risk loci. These findings further complete the genetic risk map of PSC and 
considerably expand on the relationship between PSC and other immune-
mediated diseases.

 J.Z. Liu: None. J. Roksund Hov: None. T. Folseraas: None. E. Ellinghaus: 
None. A. Franke: None. C.A. Anderson: None. T.H. Karlsen: None.

P04.69
Telomerase gene copy number is increased in IBD and PSC
A. Amiel1,2, Y. Sulayev2, H. Katz2, A. Stein3, M. Liberman4, F. Konikoff3, I. Laish3;  
1Genetic Institute, Kfar Saba, Israel, 2Faculty of Life Science, Bar-Ilan University, Ramat 
Gan, Israel, 3Gastroenterology and Liver Institute, Meir medical center, Kfar Saba, Israel, 
4Genetic Institute, Meir medical center, Kfar Saba, Israel.

Background: Telomerase is an enzyme complex that lengthens telomeres. It 

is composed of the catalytic subunit of human telomerase reverse transcrip-
tase (hTERT) and the telomerase RNA component (TERC) encoded by TERC 
gene. Gene amplifications involving the TERC gene (3q26) are frequent in 
human tumors. Primary sclerosing cholangitis (PSC) and Inflammatory bo-
wel disease (IBD) are two pre-malignant conditions. The aim of this study 
was to evaluate the TERC gene copy number and senescence status in pe-
ripheral lymphocytes of patients with PSC and IBD, as a possible surrogate 
marker for increased tendency for malignancy.
Methods: By applying fluorescence in situ hybridization (FISH) to leuko-
cytes of 14 PSC patients, 13 IBD patients (8 with Crohn‘s disease, 5 with 
Ulcerative colitis) and 12 healthy controls, we estimated gene dosage of the 
TERC gene at 3q26.3. The cells in senescence were evaluated from the nuclei 
fragmentation on the DAPI staining.
Results: The percentage of cells with more than two copies of TERC gene 
was significantly higher in PSC patients [mean (3 x red signals) 44.7] than in 
IBD patients [mean 29.6] and controls [mean 3.86] (p value < 0.0001). The 
TERC gene copy number was also higher in PSC patients with concomitant 
colitis (64%) despite significantly lower disease activity indices. Significant-
ly more cells in senescence status were also observed in the PSC group.
Conclusion: TERC gene copy number and senescence status are increased 
in IBD and even more in PSC. These findings may be related to their different 
tendencies and predisposition to develop malignancy.

 A. Amiel: None. Y. Sulayev: None. H. Katz: None. A. Stein: None. M. 
Liberman: None. F. Konikoff: None. I. Laish: None.

P04.70
Latrophilins a new family of genes contributing to increased airway 
smooth muscle mass and contraction in asthmatic airways
A. Faiz1,2, C. Donovan3, B. G. G. Oliver1,2, A. J. Halayko4, K. A. Detillieux4, J. P. T. Ward5, T. 
Lee5, S. D. Wilton6, J. L. Black1,2, J. E. Bourke3, B. E. McParland2, J. K. Burgess1,2;  
1Woolcock Institute of Medical Research, Sydney, Australia, 2The University of Sydney, 
Sydney, Australia, 3University of Melbourne, Melbourne, Australia, 4University of 
Manitoba/Manitoba Inst of Child Health, Winnipeg, MB, Canada, 5Kings College 
London, London, United Kingdom, 6Australian Neuromuscular Research Institute, Perth, 
Australia.

Asthma is associated with hyper-contractile airways and structural changes 
in the airway wall, including increased airway smooth muscle (ASM) mass. 
The aim of this study was to identify genes which may contribute to these 
processes in asthmatic airways. To compare the gene expression profiles of 
human primary ASM cells from asthmatic (n=3) and healthy donors (n=3), 
Affymetrix GeneChip HuGene_1.0_ST Arrays were used. Partek® analysis 
revealed 11 differentially expressed genes, which were not previously as-
sociated with asthma, including latrophilin 3 (LPHN3), a gene thought to be 
brain specific, which was up-regulated in asthmatic ASM cells compared to 
healthy donors (3.4 fold p<0.001, n=3). Using qPCR LPHN3 and the family 
member LPHN1 were both found to be up-regulated in asthmatics (n=16) 
compared with healthy donors (n=6, p<0.05 and p<0.01, respectively). The 
microarray predicted a single splice variant of LPHN3 increased in asthma-
tics which was confirmed by RT-PCR and sequencing. The LPHN1 ligand, 
α-LTX (toxin produced by black widow spider), increased proliferation of 
immortalised ASM cells (n=3, 1.21 & 1.20 fold, 0.3nM & 1nM, p<0.01 respec-
tively) and induced the phosphorylation of AKT at 1 min (1nM). Addition of 
α-LTX (10nM) caused contraction of human airways, while FLRT3 (LPHN3 
ligand) had no direct effect. The enhanced expression of LPHN1 in asthmatic 
airways may contribute to increased proliferation and contractility of ASM. 
The functional role of LPHN3 in the airways requires further investigation. 
Supported: National Health and Medical Research Council, Australian Post-
graduate Awards and Cooperative Research Centre for Asthma and Airways 
Conflict of interest: No

 A. Faiz: None. C. Donovan: None. B.G.G. Oliver: None. A.J. Halayko: 
None. K.A. Detillieux: None. J.P.T. Ward: None. T. Lee: None. S.D. Wilton: 
None. J.L. Black: None. J.E. Bourke: None. B.E. McParland: None. J.K. 
Burgess: None.

P04.71
Association of the genes involved in xenobiotic metabolism and 
antioxidant pathways polymorphic markers with development of 
chronic obstructive pulmonary disease
G. Korytina, L. Akhmadishina, T. Viktorova;  
Institute of Biochemistry and Genetics Ufa Scientific Center, Ufa, Russian Federation.

Chronic obstructive pulmonary disease (COPD) is a multifactorial inflamm-
atory disease primarily affecting distal respiratory pathways and lung par-
enchyma. An oxidant-antioxidant imbalance in the lung contributes to the 
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development of COPD that is caused by a complex interaction of genetic and 
environmental risk factors.
The contribution of the 28 polymorphic markers of xenobiotic metabo-
lism and antioxidant pathways genes (CYP1A1, CYP1A2, CYP1B1, CYP2A6, 
CYP2E1, CYP2F1, CYP2J2, CYP2S1, GSTM1, GSTT1, GSTP1, NQO1, EPHX1, 
UGT2B7, SOD1, SOD3, CAT, GPX1) to COPD has been assessed. For this pur-
pose, PCR-RFLP analysis of the xenobiotic metabolism and antioxidant pa-
thways genes polymorphisms in COPD (N=391) and control (N=514) groups 
has been performed.
The NQO1 rs1131341 was associated with COPD in additive model (OR=2.55 
95%CI 1.74-3.75), P=1.012 x 10-6 adjusted for age, sex, pack-years, ethnos). 
Analysis showed an association of the C-T haplotype of rs1131341 and 
rs1800566 NQO1 gene polymorphisms
(OR=2.77 95%CI 1.75 - 4.40, P=0.0001) with COPD. The relationship bet-
ween the CYP2A6 rs71790353 (OR=3.16 95%CI 1.89-5.33, P=0.00001 
with normal genotype) and CYP2S1 rs338583 (OR=0.21 95%CI 0.10-0.44, 
P=0.00001 in recessive model) and COPD risk was found. Significant asso-
ciation with increased rick of COPD was observed for the CAT rs1001179 
in recessive model (OR=0.40 95%CI 0.21-0.76, P=0.0035), the EPHX1 
rs1051740 in additive model (OR=1.46 95%CI 1.13-1.89, P=0.0034), and the 
GSTP1 rs1695 in dominant model (OR=1.51 95%CI 1.12-2.04, P=0.00439). 
We found a significant interaction of the smoking status and CYP1A1 
rs1048943 (P=0.047), GPX1 rs1050450 (P=0.041), CYP2F1 rs11399890 
(P=0.049) and UGT2B7 rs7439366 (P=0.013).

 G. Korytina: None. L. Akhmadishina: None. T. Viktorova: None.

P04.72
Dyrk1A (Dual-specificity thyrosine (Y)-phosphorylation regulated 
kinase 1A) overexpression is linked to Congenital Hypothyroidism in 
Down Syndrome
D. Kariyawasam1, L. Rachdi1, A. Carré2, M. Martin Pena3, M. Houlier1, C. Dupuy2, N. 
Janel4, J. Delabar4, R. Scharfmann1,5, M. Polak1,6,5;  
1INSERM U845, „Growth and Signaling“ Research Center, Paris, France, 2Institut Gustave 
Roussy, « Espèces Réactives de l’Oxygène et Radiocarcinogenèse » Team, UMR 8200, 
Villejuif, France, 3Centre Esther Koplowitz (CEK), IDIBAPS - Hospital Clínic, Barcelona, 
Spain, 4CNRS, BFA-E5 - EAC CNRS 4413 - Université Paris Diderot, Paris, France, 
5Université Paris Descartes, Paris, France, 6Pediatric Endocrine Unit, Hôpital Necker 
Enfants Malades, Paris, France.

Background: Down Syndrome patients are predisposed to Congenital Hy-
pothyroidism which may aggravate their mental status.
Objective: To understand the thyroidal dysgenesis mechanisms in a Down 
Syndrome murine model.
Methods: The transgenic Dyrk1a (TgDyrk1a) mouse has three copies of Dyr-
k1a. We compared T4 and TSH plasmatic levels of 8-12 weeks old TgDyrk1a 
and wild type (wt) mice, their thyroid structure and their development from 
embryonic day (E) 13.5 to E17.5 by immunofluorescence with anti-Nkx2.1 
antibody, a marker of early thyroid development and anti-T4 antibody for 
final differentiation. The transcription factors Nkx2-1 and FoxE1 involved 
in thyroidogenesis and the thyroglobulin necessary for T4 synthesis were 
studied by qPCR at these stages.
Results: TgDyrk1a mice have a lower plasmatic T4 (2.4 ng/mL versus wt: 
3.7 ng/mL; p = 0.019) and an increased plasmatic TSH (114mUI/L versus 
wt: 73mUI/L). Their thyroidal follicles surface is larger (6955µm² versus 
wt: 5755µm²). At E15.5 the primary thyroids are larger (5700000 pix² vs 
wt: 2900000 pix²; p= 0.01) but their follicular differentiation surface is de-
creased at E17.5 (1070000 pix² vs 2800000 pix² in wt, p= 0.01). RNA levels 
of Nkx2-1(p=0.009), FoxE1 (p=0.025) at E13.5, and Thyroglobulin (p=0.04) 
at E17.5 are increased.
Conclusions: TgDyrk1a mice have abnormal thyroid development with ul-
timately mild hypothyroidism. An increase of the transcription factors ex-
pression and their target genes involved in thyroid development and func-
tion was documented. The young adult thyroids phenotype is probably due 
to a compensation mechanism. We are studying candidate genes as Dyrk1a 
targets using thyroidal cell lines.

 D. Kariyawasam: None. L. Rachdi: None. A. Carré: None. M. Martin Pena: 
None. M. Houlier: None. C. Dupuy: None. N. Janel: None. J. Delabar: None. R. 
Scharfmann: None. M. Polak: None.

P04.73
Familial pulmonary arterial hypertension: BMPR2 gene mutation 
findings in a Venezuelan family
R. A. Cedeno1, G. Vergara2, T. deRavel3;  
1Genetic Medical Institute, Zulia University, Maracaibo, Venezuela, Bolivarian Republic 
of, 2Cardiology, Hospital Clinic, Maracaibo, Venezuela, Bolivarian Republic of, 3Medical 

Genetics, Centre for Human Genetics, Leuvem, Belgium.

Objectives: The purpose of this paper is to determine the mutations in the 
BMPR2 gene in members of one family with a diagnosis of Familial Pulmona-
ry Arterial Hypertension.
Methods: Clinical Evaluation: Written informed consent was obtained from 
all family members, who underwent pedigree analysis and clinical assess-
ment in accordance with the requirements of the Ethics Committee of the 
Genetic Medical Institute of Zulia University. Familial pulmonary arterial hy-
pertension was diagnosed with the use of current international consensus 
criteria, and was determined through clinical evaluation, chest radiography, 
electrocardiography, Doppler echocardiography and right-heart catheteri-
zation. Other known causes of elevated pulmonary arterial pressure were 
excluded. The diagnosis was established without knowledge of the genotype 
status. The molecular analysis of the
BMPR2 gene was performed with collaboration with the Centre for Human 
Genetics, University of Leuven, Belgium.
Results: Analysis of BMPR2 sequence was performed in three family mem-
bers with pulmonary hypertension. All were heterozygous for the c.1471C>T 
mutation in exon 11 of the BMPR2 gene (at protein level p.Arg491Trp).
Conclusion: The FPAH is less rare than initially believed, in part because of 
patient and physician awareness of the familial occurrence of the disorder. 
It is an autosomal dominant disorder that affects females disproportiona-
tely, may occur at any age, and is characterized by reduced penetrance and 
variable expressivity as is seen in this first Venezuelan family report. These 
results suggest that other endogenous or exogenous factors modify its ex-
pression, as is well known. 

 R.A. Cedeno: None. G. Vergara: None. T. deRavel: None.

P04.74
Contribution of LHX4 mutations to pituitary hormone deficits in 350 
patients presenting with ectopic posterior pituitary and/or sella 
turcica anomalies
M. Legendre1,2, E. Cohen1, N. Collot2, S. Rose2, F. Dastot2, P. Duquesnoy1, B. Copin1,2, M. 
Vie-Luton1,2, A. Bertrand3, L. Hilal4, J. Leger5, M. Maghnie6, I. Oliver-Petit7, M. Polak8, M. 
Tauber7, P. Touraine9, M. Sobrier1, S. Amselem1,2;  
1Inserm UMR_S933 and UPMC Univ Paris 06, Paris, France, 2U.F. de Génétique clinique 
et moléculaire, Hôpital Trousseau, AP-HP, Paris, France, 3Service de Pédiatrie et 
d‘Endocrinologie, CHU de Besançon, Besançon, France, 4Laboratoire de Biologie 
générale, Faculté des Sciences, Rabat, Morocco, 5Service d‘Endocrinologie pédiatrique, 
Hôpital Robert Debré, AP-HP, Paris, France, 6Pediatrics, IRCCS G. Gaslini, University of 
Genoa, Genoa, Italy, 7Service d‘Endocrinologie et Génétique, Hôpital des Enfants, CHU 
de Toulouse, Toulouse, France, 8Service d‘Endocrinologie pédiatrique, Hôpital Necker, 
AP-HP, Paris, France, 9Service d‘Endocrinologie, Hôpital Pitié-Salpêtrière, AP-HP, Paris, 
France.

To date, only 9 unambiguous LHX4 mutations have been reported in pitui-
tary hormone deficits. These mutations, always found in the heterozygous 
state, are responsible for a dominant hypopituitarism with variable expres-
sivity. Several patients displayed an ectopic posterior pituitary (EPP) or a 
hypoplastic sella turcica.
The objective of this study was i) to assess the prevalence of LHX4 mutati-
ons in a large group of patients presenting with various pituitary hormone 
deficits associated with an EPP and/or sella turcica anomalies, ii) to provide 
a most complete description of the LHX4 associated-phenotypes, and iii) to 
assess the functional consequences of the identified variants.
We screened the LHX4 gene in a group of 350 independent probands and 
assessed the ability of the identified LHX4 variants to transactivate the 
POU1F1 proximal promoter.
In addition to one previously described mutation (c.538-1G>C), we identi-
fied 6 novel heterozygous mutations: 1 nonsense (p.Tyr131X), 1 frameshift 
(p.Arg48ThrfsX151), 1 splice (c.606+1G>T, de novo) and 3 missense variati-
ons (p.Ala65Val, p.Arg221Gln and p.Arg235Gln). Posterior hypophysis was 
eutopic in one patient; EPP was noted in four probands. Three patients sho-
wed an abnormal sella turcica. Short stature at diagnosis ranged from -2SD 
to -5SD. Incomplete penetrance was observed in one family (p.Tyr131X). 
Functional assessment of the identified variants is underway.
This study, performed in the largest cohort of patients so far screened for 
LHX4 mutations, shows that this gene is responsible for at most 2% (7/350 
independent probands) of hypopituitarisms associated with ectopic poste-
rior pituitary and/or sella turcica defects.

 M. Legendre: None. E. Cohen: None. N. Collot: None. S. Rose: None. F. 
Dastot: None. P. Duquesnoy: None. B. Copin: None. M. Vie-Luton: None. A. 
Bertrand: None. L. Hilal: None. J. Leger: None. M. Maghnie: None. I. Oliver-
Petit: None. M. Polak: None. M. Tauber: None. P. Touraine: None. M. Sobrier: 
None. S. Amselem: None.
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P04.75
TSC1 and TSC2 genotypes and clinical efficacy of everolimus 
in subependymal giant cell astrocytoma (SEGA) and renal 
angiomyolipoma (AML) associated with Tuberous Sclerosis Complex 
(TSC)
D. J. Kwiatkowski1, J. J. Bissler2, D. N. Franz2, M. Palmer3, C. Kalfoglou4, S. Segal5, D. Chen5, 
J. Sampson6;  
1Brigham and Women‘s Hospital, Boston, MA, United States, 2Cincinnati Children‘s 
Hospital Medical Center, Cincinnati, OH, United States, 3Novartis Pharmaceuticals 
Corporation, Cambridge, MA, United States, 4Novartis Pharmaceuticals Corporation, 
East Hanover, NJ, United States, 5Novartis Pharmaceuticals Corporation, Florham 
Park, NJ, United States, 6Institute of Medical Genetics, Cardiff University, Cardiff, United 
Kingdom.

TSC is characterized by growth of nonmalignant but often progressive le-
sions in several organs throughout the body such as the brain (SEGA) and 
kidneys (AML). Most TSC patients have inactivating mutations in either 
TSC1 or TSC2, and TSC lesions show constitutive activation of mTOR. The 
efficacy and safety of everolimus, an mTOR inhibitor, was assessed in two 
double-blind, placebo-controlled, phase 3 trials: EXIST-1 (SEGA associated 
with TSC; NCT00789828) and EXIST-2 (AML associated with TSC or spora-
dic lymphangioleiomyomatosis; NCT00790400). In EXIST-1, patients were 
randomized to receive 4.5 mg/m2/day everolimus (n=78) or placebo (n=39) 
and in EXIST-2, patients were randomized to receive 10 mg/day everolimus 
(n=79) or placebo (n=39). In each trial, everolimus was superior to placebo 
for the primary endpoints of SEGA and AML response rates (SEGA: 35.0% vs 
0%; P<0.0001; AML: 42.0% vs 0%; P<0.0001) and was associated with an 
acceptable safety profile. Blood DNA was collected from all patients in both 
trials and TSC1 and TSC2 gene alterations were identified by sequencing 
of the coding regions for mutations and by Multiplex Ligation-dependent 
Probe Amplification analysis for genomic deletions. Preliminary results de-
monstrated no apparent correlation between response rate and mutation 
categories in either trial (Table). These results suggest that everolimus has 
a similar clinical benefit in patients, regardless of TSC genotype; further in-
depth analysis of genotype-clinical response correlation will be performed.

TSC1/2 Mutation Frequency and Corresponding SEGA and AML Response Rate
EXIST-1

Gene

Mutation 
frequency, % 

(n/N) 
Everolimus

SEGA response 
rate, %

Mutation 
frequency, % 

(n/N) 
Placebo

SEGA response 
rate, %

TSC1 13 (10/77) 50 8 (3/39) 0
TSC2 71 (55/77) 30 74 (29/39) 0
No mutation 
identified 13 (10/77) 45 18 (7/39) 0
EXIST-2

Gene

Mutation 
frequency, % 

(n/N) 
Everolimus

AML response 
rate, %

Mutation 
frequency, % 

(n/N) 
Placebo

AML response 
rate, %

TSC1 4 (3/79) 50 5 (2/39) 0
TSC2 76 (60/79) 48 69 (27/39) 0
No mutation 
identified 18 (14/79) 36 26 (10/39) 0

 D.J. Kwiatkowski: None. J.J. Bissler: B. Research Grant (principal investigator, 
collaborator or consultant and pending grants as well as grants already received); 
Modest; Novartis. D. Speakers Bureau/Honoraria (speakers bureau, symposia, 
and expert witness); Modest; Novartis. F. Consultant/Advisory Board; Modest; 
Novartis. D.N. Franz: B. Research Grant (principal investigator, collaborator 
or consultant and pending grants as well as grants already received); Modest; 
Novartis. D. Speakers Bureau/Honoraria (speakers bureau, symposia, and expert 
witness); Modest; Novartis. F. Consultant/Advisory Board; Modest; Novartis. 
Other; Modest; Novartis. M. Palmer: A. Employment (full or part-time); Significant; 
Novartis. E. Ownership Interest (stock, stock options, patent or other intellectual 
property); Modest; Novartis. C. Kalfoglou: A. Employment (full or part-time); 
Significant; Novartis. S. Segal: A. Employment (full or part-time); Significant; 
Novartis. D. Chen: A. Employment (full or part-time); Significant; Novartis. E. 
Ownership Interest (stock, stock options, patent or other intellectual property); 
Modest; Novartis. J. Sampson: B. Research Grant (principal investigator, 
collaborator or consultant and pending grants as well as grants already received); 
Significant; Novartis. C. Other Research Support (supplies, equipment, receipt of 
drugs or other in-kind support); Modest; Novartis. D. Speakers Bureau/Honoraria 
(speakers bureau, symposia, and expert witness); Modest; Novartis. F. Consultant/
Advisory Board; Modest; Novartis.

P04.76
A search for new CYP3A5 and CYP3A4 variants as determinants of 
tacrolimus dose requirements in transplanted patients
B. Tavira Iglesias, F. Ortega, C. Diaz-Corte, V. Álvarez, E. Coto;  
HOSPITAL UNIVERSITARIO CENTRAL DE ASTURIAS, OVIEDO, Spain.

Tacrolimus (Tac) is an immunosuppressive drug used to avoid the rejection 
of solid organs. CYP3A5*3 (rs776746) and CYP3A4*1 (rs2740574) polymor-

phisms were related with Tac dose requirements. A new variant CYP3A4 
variant (*22; rs35599367) was recently associated with a significant lower 
Tac dose requirement. The main aim of this study was to analyze the impact 
of CYP3A4*22 on blood Tac levels and dose requirements among Spanish 
kidney transplanted, and to identify new CYP3A5 and CYP3A4 variants that 
could be related with Tac bioavailability. A total of 206 kidney patients who 
received a cadaveric kidney and received Tac as primary immunosuppres-
sor were studied. CYP3A4*22 was genotyped by real time PCR Taqman assay, 
and the CYP3A5*3 and CYP3A4*1 polymorphisms through PCR-RFLP. The 
coding exons (plus intronic flanking bases) of the two genes were sequen-
ced. CYP3A5*3, CYP3A4*1 polymorphisms were associated with Tac dose 
requirements (p<0.05). The CYP3A4*22 variant did not influence Tac dose 
and blood levels, nominally and after correcting by the CYP3A5 genotypes. 
We identified a new missense CYP3A4 exon 8 variant, p.P227T, in one pa-
tient. This was a conserved residue predicted to affect protein function. In 
conclusion, the absence of CYP3A5 coding variants suggested that rs776746 
(CYP3A5*1/*3 alleles) was the main determinant of Tac pharmacogenetics 
in our population. Although rare CYP3A4 variants were found among our 
patients, the promoter rs2740574 (CYP3A4*1/*1B) was the main modifier 
of Tac bioavailability at this gene.

 B. Tavira Iglesias: None. F. Ortega: None. C. Diaz-Corte: None. V. Álvarez: 
None. E. Coto: None.

P04.77
A novel homozygous insertion in the NNT gene in a Dutch patient with 
familial glucocorticoid deficiency (FGD)
O. Jazayeri1, X. Liu2, C. C. van Diemen1, B. Sikkema-Raddatz1, R. J. Sinke1, J. Zhang2, C. M. 
A. van Ravenswaaij-Arts1;  
1Department of Genetics, University Medical Centre Groningen, University of Groningen, 
Groningen, Netherlands, 2BGI-Shenzhen, Shenzhen 518083, China.

Familial glucocorticoid deficiency (FGD; MIM 202200) is a rare autosomal 
recessive disorder characterized by undetectable or low levels of plasma 
cortisol despite high plasma adreno¬corticotropin (ACTH) levels. Affected 
individuals are resistant to ACTH, i.e. the adrenal cortex is not able to pro-
duce cortisol in response to stimulation by ACTH.
FGD is a heterogeneous disorder with known mutations in MC2R, MRAP, 
STAR, CYP11A1 and MCM4. It has recently been indicated that mutations in 
NNT (nicotinamide nucleotide transhydro¬genase) are also responsible for 
FGD. NNT is a highly conserved protein integrated in the inner mitochon-
drial membrane; it appears to be essential for free radical detoxification in 
adrenocortical cells. Our study provides support for NNT being involved.
We studied a consanguineous Dutch family with one affected boy with FGD, 
presenting with convulsions and hypoglycaemia at the age of 12 months. 
In retrospect, he had had a brownish tan due to increased ACTH level since 
the age of 4 months. His adrenal ultrasound was normal and no mutations 
could be detected in MC2R and MRAP. SNP haplotyping (300k array) iden-
tified a 6.67 Mb homozygous region harboring the NNT gene. Exome-se-
quencing revealed a novel homozygous frameshift mutation (NM_012343.3: 
c.1259dupG). This mutation was validated by Sanger sequencing and both 
his parents were shown to be heterozygous carriers. The mutation is located 
in exon 9 and creates a frameshift starting at codon His421 and leading to 
a premature stop-codon (p.His421Serfs*4). It also lies in the mitochondrial 
matrix domain, which is known to result in FGD when truncated.

 O. Jazayeri: None. X. Liu: A. Employment (full or part-time); Significant; BGI-
BGI Research, Shenzen, China. C.C. van Diemen: None. B. Sikkema-Raddatz: 
None. R.J. Sinke: None. J. Zhang: A. Employment (full or part-time); Significant; 
BGI-BGI Research, Shenzen, China. C.M.A. van Ravenswaaij-Arts: None.

P04.78
Contribution of GH and GHRHR mutations to isolated growth hormone 
deficiency - Identification and functional characterization of new 
variants
M. Legendre1,2, M. Sobrier1, F. Dastot1,2, N. Collot2, S. Rose2, A. Soleyan2, L. Hilal1, M. Vie-
Luton1,2, P. Duquesnoy1, B. Copin1,2, S. Amselem1,2;  
1Inserm UMR_S933 and UPMC Univ Paris 06, Paris, France, 2U.F. de Génétique clinique et 
moléculaire, Hôpital Trousseau, AP-HP, Paris, France.

Although growth hormone (GH) and the GH releasing hormone receptor 
(GHRHR) have been recognized as key etiologic factors in non-syndromic 
forms of isolated growth hormone deficiency (IGHD), few mutations have 
been identified in this rare condition (accounting for 6-12.5% and 0-6.7% of 
IGHD cases). So far, very few functional studies have been performed.
To assess the contribution of GH and GHRHR in the pathogenesis of IGHD, 
we first analyzed these two genes in a large cohort of patients with non-



ABSTRACTS POSTERS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG 151

Back to index

syndromic forms of IGHD.
GH was studied in 191 independent patients and GHRHR was subsequently 
analyzed in the remaining 144 independent patients (with no identified GH 
defect and available DNA). The GHRH response of GHRHR variants was as-
sessed in vitro through a CRE-dependent luciferase assay.
GH mutations were identified in 28 patients (15%), 10 of them (10/191, 
5%) representing familial forms of IGHD. These include 7 novel mutations 
(2 frameshifts, 5 missense). We identified GHRHR mutations in 22 patients 
(15%), 7 of them (7/144, 5%) representing familial cases. The GHRHR mu-
tation spectrum (6 truncating, 1 splice, 10 missense) comprises 13 novel 
mutations. As shown by functional studies, 5 of the GHRHR missense varia-
tions represent loss-of-function mutations.
Overall, this study performed in a large patient cohort, which identifies 
molecular defects in GH or GHRHR in 50 out of 191 independent patients 
(27%), reveals the importance of those genes in the pathogenesis of non-
syndromic IGHD. Noteworthy, 62% (31/50) of the patients with a GH or 
GHRHR defect represent sporadic cases.

 M. Legendre: None. M. Sobrier: None. F. Dastot: None. N. Collot: None. S. 
Rose: None. A. Soleyan: None. L. Hilal: None. M. Vie-Luton: None. P. 
Duquesnoy: None. B. Copin: None. S. Amselem: None.

P04.79
Short stature caused by a pseudo-isodicentric Xq21.1 chromosome, 
despite three SHOX genes
S. G. Kant1, H. J. van der Kamp2, D. A. J. P. Haring3, A. C. Gijsbers1, C. A. L. Ruivenkamp1, W. 
Oostdijk2;  
1Dept. of Clinical Genetics, Leiden University Medical Center, Leiden, Netherlands, 2Dept. 
of Pediatrics, Leiden University Medical Center, Leiden, Netherlands, 3Dept. of Pediatrics, 
Diaconessen Medical Center, Leiden, Netherlands.

Pseudo-isodicentric X chromosomes of the short arm of chromosome X 
(i(Xp) chromosomes) are rare. Most i(Xp)chromosomes occur as a mosaic 
with a 45,X cell line. Patients with this mosaic genotype have ovarian failure 
and variable height. We report two patients who presented with proportio-
nate short stature without stigmata of Turner syndrome. Both patients also 
had hypergonadotropic hypogonadism.
Conventional cytogenetic analysis in lymphocytes revealed the presence of 
a 46,X,pseudo-isodicentric Xq21.1. FISH analysis showed that the X inactive 
specific transcript (XIST) gene is present twice on the i(Xp)chromosome. In 
patient 1 the i(Xp)chromosome was demonstrated in all cells next to a nor-
mal X-chromosome, while in patient 2 a mosaic was seen in which 10% of 
the cells harboured a 45,X karyotype, and in 90% of the cells a karyotype 
with the i(Xp)chromosome was shown.
The presence of two XIST genes on the i(Xp) chromosome indicates inacti-
vation of the i(Xp), caused by alteration of the chromatin structure, a pro-
cess described as inactivation enhancement. The degree of inactivation is 
correlated with the size of the Xq deletion, with larger deletions being more 
critical. The inactivation might also concern the PAR regions. This would 
effectively cause haploinsufficiency of the SHOX gene, explaining the short 
stature in these patients.
Both patients were treated with growth hormone, while patient 1 also re-
ceived low dose estrogens. This resulted in growth acceleration without in-
crease in bone maturation.

 S.G. Kant: None. H.J. van der Kamp: None. D.A.J.P. Haring: None. A.C. 
Gijsbers: None. C.A.L. Ruivenkamp: None. W. Oostdijk: None.

P04.80
A novel chromosomal locus for primary ciliary dyskinesia
R. Parvari1,2, M. Mazor1, S. Alkrinawi3,1, V. C. Sheffield4, M. Aviram3,1;  
1Ben Gurion University of the Negev, Beer Sheva, Israel, 2National Institue Biotechnology 
Negev, Beer Sheva, Israel, 3Soroka Medical Center, Beer Sheva, Israel, 4University of Iowa, 
Iowa City, IA, United States.

Cilia are essential for fertilization, respiratory clearance, cerebrospinal fluid 
circulation and establishing laterality. Cilia motility defects cause primary 
ciliary dyskinesia (PCD, MIM244400), a disorder affecting 1:15,000-30,000 
births. In a consguineous Bedouin family with 2 affected and 6 healthy 
siblings we have searched for the mutation causing the disease. Assuming 
disease by homozygosity of a mutation from a common ancestor, linkage 
to the DNAH5 and DNAI1 genes was excluded by the finding of heterozygo-
sity of alleles at known polymorphic markers adjacent to these genes. We 
further searched for homozygous regions consistent with linkage by geno-
typing the patients and both parents with the Affymetrix (Santa Clara, CA) 
GeneChip® Human Mapping 250K Sty arrays. Five homozygous regions 
larger than 18cM were identified using the KinSNP program. To determine 

linkage to a single region, all family members were tested with both known 
polymorphic microsatellite markers and with additional markers developed 
for this purpose. Linkage was identified to a chromosomal locus on chromo-
some 18p11.1-q13.3. The multipoint Lod score calculated was 2.99, using 
the Pedtool server assuming recessive inheritance with 99% penetrance 
and an incidence of 0.01 or 0.001 for the disease allele in the population. 
The region contains 10 genes encoding ciliary proteins, a putative mutation 
causing PCD was not identified in any of these.

 R. Parvari: None. M. Mazor: None. S. Alkrinawi: None. V.C. Sheffield: None. M. 
Aviram: None.

P04.81
Surprising genetic heterogeneity for primary ciliary dyskinesia in the 
Irish Traveller population
D. Slattery1, P. McGettigan2, A. Reynolds3, B. N. Kennedy3, S. Ennis4,5, S. Lynch6,5, J. P. Casey7, 
D. Lambert1;  
1National Centre for Respiratory Disorders, Children‘s University Hospital, Dublin 1, 
Ireland, 2UCD School of Agriculture, Food Science and Veterinary Medicine, University 
College Dublin, Dublin 4, Ireland, 3Conway Institute, University College Dublin, Dublin 
4, Ireland, 4School of Medicine and Medical Sciences, University College Dublin, Dublin 
4, Ireland, 5National Centre for Medical Genetics, Our Lady’s Children’s Hospital, Dublin 
12, Ireland, 6Genetics Department, Children’s University Hospital, Temple Street, Dublin 
1, Ireland, 7National Children‘s Research Centre, Our Lady‘s Children‘s Hospital, Dublin 
12, Ireland.

Primary ciliary dyskinesia (PCD) is a life-limiting multi-organ condition 
characterised by impairment of muco-ciliary clearance. Identification of the 
PCD disease mutations in the Irish population would facilitate the develop-
ment of genetic-based diagnostic tests to allow for earlier definitive diagno-
sis, earlier treatment and improved long-term outcomes. Currently patients 
have to travel to the UK for confirmation of diagnosis. We aimed to identify 
the genetic mutation responsible for PCD in the Irish Traveller population 
(~26,000), an endogamous nomadic group distinct from the Roma gypsies. 
Our study involves five affected children from three different families. As 
each recessive disorder in the Irish Traveller population is caused by a com-
mon homozygous mutation, we hypothesised that the three families shared 
the same PCD disease mutation. Exome sequencing was performed for one 
affected child from each family. Analysis of the exome data did not identify 
a recessive deleterious mutation common to the affected children from all 
three families. Analysis of electron microscopy results supported the genetic 
findings; each family has a different type of ciliary defect suggesting a diffe-
rent disease gene. The findings have led to a change in study design and the 
exome data from each family is now being analysed independently. We iden-
tified a known PCD disease gene in one family, a novel disease gene in the 
second family and analysis is on-going in the third family. The results to date 
suggest that there is more than one PCD disease gene in the Irish Traveller 
population, which is surprising given the limited population size.

 D. Slattery: None. P. McGettigan: None. A. Reynolds: None. B.N. Kennedy: 
None. S. Ennis: None. S. Lynch: None. J.P. Casey: None. D. Lambert: None.

P04.82
First reported spontaneous pregnancy in autosomal recessive 
pseudohypoaldosteronism type 1 (PHA1B) complicated by placental 
insufficiency
V. Jain1, L. Robertson1, M. Levy2, A. Baldwin2, A. Hanukoglu3;  
1Department of Clinical Genetics, University Hospitals of Leicester, Leicester, United 
Kingdom, 2Department of Endocrinology, University Hospitals of Leicester, Leicester, 
United Kingdom, 3E.Wolfson Medical Center, Dept. of Pediatrics and Tel-Aviv University, 
Sackler School of Medicine, Tel-Aviv, Israel.

Introduction
Pseudohypoaldosteronism (PHA) is characterized by hyperkalaemia, meta-
bolic acidosis and elevated aldosterone levels (Chang 1996). The autosomal 
recessive form (PHA1B) is due to mutations in three genes, each encoding 
a sub-unit of the epithelial sodium channel (ENaC) (Chang 1996). This 
channel is widely expressed on the surface of motile cilia (Enuka 2011) and 
therefore PHA1B is associated with respiratory infection and infertility.
Case history
We report the case of a 28-year old female with PHA1B, due to homozygous 
mutations in the SCNN1A gene, who became spontaneously pregnant after 
one year of trying to conceive. A 20-week antenatal scan showed severe 
intra-uterine growth restriction (IUGR). Continued placental insufficiency 
and oligohydramnios led to an emergency delivery at 28 weeks. Post-ope-
ratively, the mother required treatment for hyperkalaemia with metabolic 
acidosis as well as a DVT. The baby developed meconium ileus necessitating 
a bowel resection and a prolonged neonatal intensive care admission.
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Discussion
PHA1B causes widespread ciliary dysfunction and infertility (Enuka 2011). 
To our knowledge, this is the first case of a successful spontaneous pregnan-
cy in a female with PHA1B. We hypothesize that the placental insufficiency 
in this pregnancy was linked to the maternal PHA1B resulting from the ho-
mozygous mutation in the SCNN1A gene encoding the α-subunit of ENaC. 
Therefore, this case illustrates that spontaneous pregnancy is possible in 
PHA1B. If achieved there should be careful monitoring for the possible com-
plications of maternal metabolic instability and fetal IUGR/prematurity as 
well as counselling given to the couple to highlight these issues.

 V. Jain: None. L. Robertson: None. M. Levy: None. A. Baldwin: None. A. 
Hanukoglu: None.

P04.83
Loss of function of DMXL2 causes a complex neuroendocrine disorder 
with ataxia and mental disability.
L. Huijbregts1,2, B. Tata1,2, M. Amouyal1, S. Jacquier1, S. Leka1, A. Durr3, E. Genin4, J. Carel5,6, 
J. Leger1,6, N. de Roux1,2;  
1INSERM U676, Robert Debré Hospital, Paris, France, 2Paris Diderot University, Paris, 
France, 3INSERM US975, Paris, France, 4INSERM U1078, Brest, France, 5INSERM CIE-5, 
Robert Debré Hospital, Paris, France, 6Pediatric Unit, Robert Debré Hospital, Paris, 
France.

Here, we studied a new phenotype in three brothers born from first cousins 
of Senegalese origin. Disease onset began in early childhood with growth re-
tardation and asymptomatic hypoglycemia with incomplete suppression of 
insulin levels. Between 14 and 20 yrs, the three patients developed a slow-
ly progressing non-autoimmune insulin deficient diabetes mellitus, central 
hypothyroidism and partial hypogonadotrophic hypogonadism. In addition, 
they exhibited an ataxia and dystonia due to a progressive peripheral sen-
sitive-motor demyelinating polyneuropathy, along with pyramidal manife-
stations. Brain MRI exposed moderate sub-cortical temporal white matter 
disease. All three subjects presented a moderately low intelligence quotient, 
dysarthria, difficulties swallowing and frontal alopecia to different degrees.
A genome mapping followed by high throughput sequencing of two candi-
date regions found an un-described homozygous in-frame deletion of 15 
nucleotides in exon 24 of DMXL2 (c.5827_5841del) leading to the deletion 
of 5 residues (p.1942_1946del) in the three brothers. The c.5827_5841del 
homozygous deletion was associated with a significant decrease of DMXL2 
mRNA levels in blood lymphocytes. The screening of DMXL2 in 10 additional 
cases with a similar phenotype did not reveal any new mutation.
DMXL2 encodes for rabconnectin-3α (rbcn3-α) which is a synaptic prote-
in interacting with regulators of the Rab3a “on-off” activity, a vesicle as-
sociated protein involved in the regulatory secretion. The production of a 
Dmxl2-knock-out mouse line confirmed the role of rabconnectin-3α in the 
central activation of the gonadotropic axis. In-vitro investigation showed its 
role in regulatory secretion. These data open a new door to understand the 
postnatal neuroendocrine plasticity leading to puberty.

 L. Huijbregts: None. B. Tata: None. M. Amouyal: None. S. Jacquier: None. S. 
Leka: None. A. Durr: None. E. Genin: None. J. Carel: None. J. Leger: None. N. 
de Roux: B. Research Grant (principal investigator, collaborator or consultant and 
pending grants as well as grants already received); Modest; Servier.

P04.84
Copy number variants in patients with short stature
H. A. van Duyvenvoorde1,2,3, J. C. Lui4, S. G. Kant3, W. Oostdijk1, A. C. J. Gijsbers3, M. J. V. 
Hoffer3, M. Karperien5, M. J. E. Walenkamp6, C. Noordam7, P. G. Voorhoeve8, V. Mericq9, A. 
M. Pereira2, H. L. Claahsen-van de Grinten7, S. A. van Gool1, M. H. Breuning3, M. Losekoot3, 
J. Baron4, C. A. L. Ruivenkamp3, J. M. Wit1;  
1Leiden University Medical Center (LUMC), department of Pediatrics, Leiden, 
Netherlands, 2LUMC, department of Endocrinology and Metabolic Diseases, Leiden, 
Netherlands, 3LUMC, department of Clinical Genetics, Leiden, Netherlands, 4Section on 
Growth and Development, National Institutes of Health, Bethesda, MD, United States, 
5University of Twente, MIRA institute for biomedical technology and technical medicine, 
department of Developmental BioEngineering, Enschede, Netherlands, 6VU University 
Medical Center, department of Pediatrics, Amsterdam, Netherlands, 7Radboud University 
Nijmegen Medical Center, department of Pediatrics, Nijmegen, Netherlands, 8Canisius-
Wilhelmina Hospital, department of Pediatrics, Nijmegen, Netherlands, 9University of 
Chile, institute of Maternal and Child Research, Santiago, Chile.

Height is a highly heritable and classic polygenic trait. Recent GWAS have 
revealed that at least 180 genetic variants influence adult height. However, 
these variants explain only about 10% of the phenotypic variation in height. 
In an effort to identify novel genetic variants associated with short stature 
(SS), we studied 162 patients from 149 unrelated families with SS. To detect 
copy number variants (CNVs), whole genome SNP array analysis was perfor-
med. All potentially pathogenic CNVs (containing protein-coding genes and 

not described in the Database of Genomic Variants or an in-house reference) 
were assessed with Ensembl and DECIPHER for gene content and similar 
cases, respectively. Segregation analysis was performed if possible. Genes 
in CNVs were compared with information from GWAS, gene expression in 
rodents’ growth plates, and published information. Known or potentially 
pathogenic CNVs were detected in 39 families; in 6 families a known cause 
of SS was found (SHOX or IGF1R), in two combined with a second, potential-
ly pathogenic CNV. In 33 families one or more potentially pathogenic CNVs 
(n=40) were detected, several of the deleted or duplicated genes may be 
considered as potential candidate genes for growth disorders, including 
four genes associated with height by GWAS (ADAMTS17, PRKG2/BMP3, PAP-
PA, TULP4). In 9 families, the CNVs occurred de novo or segregated with SS. 
In conclusion, besides 6 CNVs in 6 families (4%) known to be causative for 
short stature, 40 CNVs in 33 families (22.1%) with possible pathogenicity 
were identified. Segregation studies and bioinformatic analysis suggested 
various potential candidate genes.
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or consultant and pending grants as well as grants already received); Modest; 
Novo Nordisk (The Netherlands). J.C. Lui: None. S.G. Kant: None. W. 
Oostdijk: B. Research Grant (principal investigator, collaborator or consultant 
and pending grants as well as grants already received); Modest; Novo Nordisk 
(The Netherlands). A.C.J. Gijsbers: None. M.J.V. Hoffer: None. M. Karperien: 
None. M.J.E. Walenkamp: None. C. Noordam: None. P.G. Voorhoeve: None. V. 
Mericq: None. A.M. Pereira: D. Speakers Bureau/Honoraria (speakers bureau, 
symposia, and expert witness); Modest; Pfizer. F. Consultant/Advisory Board; 
Modest; Novartis. H.L. Claahsen-van de Grinten: None. S.A. van Gool: 
None. M.H. Breuning: None. M. Losekoot: None. J. Baron: None. C.A.L. 
Ruivenkamp: None. J.M. Wit: D. Speakers Bureau/Honoraria (speakers 
bureau, symposia, and expert witness); Modest; Pfizer, Lilly, Ipsen and Ferring. 
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P04.85
A large novel deletion in the NBD2 domain of the ABCA3 gene causes 
neonatal respiratory distress, SMDP3.
A. Singer1, C. Vinkler2, E. Leshinsky-Silver2, S. Zangen3;  
1Genetic Institute, Ashkelon, Israel, 2Genetic Institute, Holon, Israel, 3Intensive Care Unit, 
Ashkelon, Israel.

The hereditary surfactant metabolism dysfunction disorders ( SMDP) are 
genetically heterogeneous resulting in severe respiratory insufficiency in 
full-term infants. Surfactant, mixture of lipids (90%) and specific proteins, 
prevents lung collapse by lowering surface tension in the alveoli, at the end 
of expiration.
SMDP are associated with mutations in genes encoding the surfactant pro-
teins like SP-C and SP-B and lamellar body biogenesis like ABCA3. SMDP 
caused by ABCA3 mutations is inherited as an autosomal recessive disorder. 
with the majority of affected children dying within 3 months of age. Some 
infants though, will develop pediatric interstitial lung disease (ILD). Some 
will improve spontaneously. Genotype-phenotype relationship is not clear.
We present a novel mutation in the ABCA3 gene associated with neonatal 
death. She was born at term and developed progressive respiratory distress 
within a few hours. On day 9th she was mechanically ventilated. On day 59 
despite extensive treatment the patient died. Sequencing the entire enco-
ding regions of the ABCA3 revealed a novel homozygous nonframeshift de-
letion of 24bp in exon 26 in a highly conserved region. The deletion results 
in a protein shorter by eight amino acids in the NBD2 domain. The parents 
were found to be heterozygous for this deletion.
Functional data and genotype-phenotype relationship studies are needed 
in order to allow proper counseling and clinical decisions. Until now, no 
therapies have been shown to be effective. Lung transplantation has been 
suggested in patients with milder mutations. Prenatal genetic diagnosis has 
been offered to the parents in our case.

 A. Singer: None. C. Vinkler: None. E. Leshinsky-Silver: None. S. Zangen: 
None.

P04.86
Mutations in CYP24A1 as a major cause of Idiopathic Infantile 
Hypercalcemia (IIH).
A. Molin1, N. Coudray1, G. Abéguilé1, N. Richard1, S. Melaabi1, M. Decamp1, C. Colson1, M. 
Gérard1, N. Gruchy1, H. Mittre1, M. Castanet2, M. Kottler1;  
1Centre Hospitalier Universitaire, Caen, France, 2Centre Hospitalier Universitaire, Rouen, 
France.

Idiopathic infantile hypercalcemia (IIH), also called Lightwood syndrome, 
is characterized by transient hypercalcemia and hypercalciuria responsib-
le for nephrocalcinosis, with increased levels of 1,25-dihydroxyvitamin D 
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(1,25-(OH)2-D), and low levels of parathyroid hormone (PTH). Recently mu-
tations in the CYP24A1 gene encoding for vitamin D-24-hydroxylase, the en-
zyme responsible for inactivation of the 1,25-(OH)2-D, have been reported, 
giving a new insight into IIH.
Objectives: To confirm and extend earlier findings, we screened for CYP24A1 
mutations a cohort of 34 patients (index cases) diagnosed with hypercalce-
mia and low PTH level (<20 pg/mL).
Methods: Biochemical and endocrine analyses were performed using stan-
dard methods and CYP24A mutations were identified using the routine pro-
cedures involved in the laboratory.
Results: We found 9 (5 children and 4 adults) unrelated patients (26.5%) 
with homozygous (4/9) or compound heterozygous (5/9) CYP24A1 mutati-
ons. We identified seven new mutations and a large deletion encompassing 
exons 9 to 11. In children, IHH was diagnosed before 2 years (range: birth - 8 
months; mean: 4,5 months) with high calcemia level (>3 mmol/l) and low 
PTH. All presented with nephrocalcinosis. Out of the 4 adults with CYP24 
mutations (1 female and 3 males) 2 presented with nephrocalcinosis, and 
1 had kidney stones associated with hypercalciuria. All received vitamin D 
supplementation.
Conclusion: Mutations in CYP24A1 currently could give a pathogenic expla-
nation for some IIH, and thus constitute caution regarding vitamin D sup-
plementation in infancy.

 A. Molin: None. N. Coudray: None. G. Abéguilé: None. N. Richard: None. S. 
Melaabi: None. M. Decamp: None. C. Colson: None. M. Gérard: None. N. 
Gruchy: None. H. Mittre: None. M. Castanet: None. M. Kottler: None.

P04.87
Genetic testing for MODY: retrospective study of utilisation in the 
Netherlands
S. S. Weinreich1, A. Bosma1, L. Henneman1, T. Rigter1, M. Breuning2, E. de Koning3, M. 
Losekoot2, M. Cornel1;  
1EMGO Institute for Health and Care Research, Amsterdam, Netherlands, 2Department of 
Clinical Genetics, Leiden University Medical Center, Leiden, Netherlands, 3Department of 
Endocrinology and Department of Nephrology, Leiden University Medical Center, Leiden, 
Netherlands.

Genetic testing for maturity-onset diabetes of the young (MODY) may be re-
levant for treatment of patients and for monitoring of their healthy family 
members. This study describes the current state of genetic testing for MODY 
in the Netherlands in terms of volume and test positive rate, medical setting, 
purpose of the test, and age of patients tested. Some analyses focus on the 
most prevalent subtype, HNF1A MODY.
In total, 1473 mutation scans for HNF4A, GCK, HNF1A and HNF1B were 
performed in 2001-2010. Cascade testing for a known mutation in family 
members occurred 290 times, and did not show an increasing time trend. In 
total about 400 individuals were identified with a MODY mutation. Testing 
for HNF1A MODY was mostly requested by internists and paediatricians, of-
ten from regional hospitals. A substantial proportion (20-28%) of HNF1A 
MODY probands was over 40 years old at the time of testing.
The number of individuals genetically tested for MODY so far in the Nether-
lands is low compared to previously predicted numbers of patients. Prima-
ry care physicians and clinical geneticists rarely request genetic testing for 
HNF1A MODY. In 2009-2010 25% of clinical geneticists’ requests concerned 
cascade testing. Doctors’ valuation of the test on the one hand and patients’ 
and family members’ response to (an offer of) genetic testing on the other 
hand need to be investigated. There could be a lack of perceived utility of 
genetic testing for symptomatic patients and/or presymptomatic family 
members. Efforts may be needed to develop and implement translational 
guidelines.

 S.S. Weinreich: None. A. Bosma: None. L. Henneman: None. T. Rigter: 
None. M. Breuning: None. E. de Koning: None. M. Losekoot: None. M. Cornel: 
None.

P04.88
Molecular and genetic analysis of autosomal dominant early-onset 
diabetes in Tunisian families
A. Amara1,2,3, C. Lecoeur4,5,6, J. Philippe4,5,6, S. Lobbens4,5,6, S. Sassi-Houij2, L. Chaieb7, A. 
Saad2, M. Gribaa2, P. Froguel4,5,6, M. Chadli-Chaieb1,7, M. Vaxillaire4,5,6;  
1Unit of Molecular Endocrinology, Sousse Faculty of Medicine, Sousse University, Sousse, 
Tunisia, 2Laboratory of Human Cytogenetics, Molecular Genetics and Reproductive 
Biology. Farhat Hached University Hospital, Sousse, Tunisia, 3Higher Institute of 
Biotechnology of Monastir, Monastir University, Monastir, Tunisia, 4European Genomic 
Institute for Diabetes (EGID) FR 3508, F-59000, Lille, France, 5CNRS UMR8199, 
Pasteur Institute of Lille, Lille, France, 6Lille 2 University, Lille, France, 7Department of 
Endocrinology and Diabetology.Farhat Hached University Hospital, Sousse, Tunisia.

Background: Maturity-onset diabetes of the young (MODY) is a dominant-
ly inherited non-autoimmune early-onset diabetes, that is characterized by 
clinical and genetic heterogeneity. At least thirteen genetic subtypes have 
been described worldwide with important impacts on diagnosis strategy, 
individual and familial prognosis and pharmacogenomics.
Objective: To identify the genetic aetiologies of early-onset diabetes or 
MODY in Tunisian families.
Methods: Thirteen diabetic probands (mean age at diabetes diagnosis: 
26.6±4.9 years) from families with diabetes segregating in 2-to-3 genera-
tions were screened for mutations in HNF1A, HNF4A, INS, IPF1, NEUROD1 
and GCK genes by Sanger sequencing and MLPA technique. Two informative 
negative families were investigated by linkage analysis using SNP microar-
ray genotyping (Illumina Cardio-Metabo BeadChip consisting of ~200,000 
SNPs). The MAZEL software was used for SNP selection, and 11,993 SNPs 
were analyzed by parametric and non-parametric methods in each family.
Results: Direct MODY genes sequencing showed only one probably non-da-
maging missense mutation in HNF4A (p.I453V) in one family. Two indepen-
dent linkage signals were found, each one in a single family: on chromosome 
11 (F1:Zmax-bipoint = 1.986; Zmultipoint= 2.230) and chromosome 17 (F2: Zmax-bipoint 
= 1.735). In family F1, a non-parametric analysis confirmed the linkage si-
gnal on chromosome 11 (p-val<0.005).
Conclusion: A causal mutation in known MODY genes has been excluded 
in the studied MODY patients. A thorough exploration of genomic intervals 
identified by our study in two families, through gene targeted sequencing 
or whole exome sequencing, will be promising to identify the responsible 
gene(s) and causal mechanism of the disease.

 A. Amara: None. C. Lecoeur: None. J. Philippe: None. S. Lobbens: None. S. 
Sassi-Houij: None. L. Chaieb: None. A. Saad: None. M. Gribaa: None. P. 
Froguel: None. M. Chadli-Chaieb: None. M. Vaxillaire: None.

P04.89
Monogenic diabetes: molecular screening of MODY genes
E. Marasco1, A. Aquilano1, P. Fici1, A. Di Rocco1, G. Storci2, A. Prossomariti1, C. Fazio1, M. 
Bonafè2, M. Seri3, V. Mantovani1,3;  
1Center for Applied Biomedical Research (CRBA), S.Orsola-Malpighi University Hospital, 
Bologna, Italy, 2Department of Diagnostic Experimental and Specialty Medicine, 
Bologna, Italy, 3Unit of Medical Genetics, S.Orsola-Malpighi University Hospital, Bologna, 
Italy.

Maturity-onset diabetes of the young (MODY) is characterized by early-
onset non insulin-dependent diabetes mellitus and autosomal dominant 
inheritance. Although 12 MODY genes are described, only the most frequent 
MODY2 and 3 subtypes are usually investigated.
We report a mutation screening of GCK, HNF1A, HNF4A, HNF1B and PDX1 
genes (MODY1-5) in 283 patients fitting MODY criteria. Gene mutations are 
investigated by dHPLC and sequencing; large gene deletions are detected by 
MLPA. 108 different mutations, 44 of which novel, were detected in 143 pro-
bands (50.5%). Among the mutated patients, 79% were GCK/MODY2, 14% 
HNF1A/MODY3, 3% HNF4A/MODY1, 2% PDX1/MODY4 and 2% HNF1B/
MODY5. Among GCK mutations, 59 were missense and 7 were non-sense 
mutations, 5 were splicing and 4 were small indel, 16 mutations were detec-
ted in more than one family. Among HNF1A mutations, 13 were missense, 3 
were indel and 2 non-sense, 2 variants affected the HNF-4α binding site of 
the gene promoter. Also in HNF4A gene a mutation disrupting the HNF-1α 
binding site in the P2 promoter was detected. A patient showed double he-
terozygous mutations involving both HNF1A and HNF4A genes. Compound 
heterozygosis for 2 variants of PDX1 gene was detected in a proband. Hete-
rozygous deletion of whole HNF1B gene was found in 2 patients. Our data 
broaden the knowledge of the mutations repertoire in these genes and as-
sess the relative prevalence of MODY subtypes in our population. However, 
about half of patients remains without characterization of the gene defect, 
indicating that additional genes should be investigated.

 E. Marasco: None. A. Aquilano: None. P. Fici: None. A. Di Rocco: None. G. 
Storci: None. A. Prossomariti: None. C. Fazio: None. M. Bonafè: None. M. 
Seri: None. V. Mantovani: None.

P04.90
Neonatal Diabetes Mellitus in a prospective cohort of 174 
patients: frequent association with developmental defects and 
neuropsychological dysfunction.
K. Busiah1, S. Drunat2, A. Bonnefond3, L. Vaivre-Douret4, A. Simon5, I. Flechner5, N. 
Pouvreau2, B. Gérard2, C. Elie5, A. Dechaume3, R. Nimri6, L. de Vries7, N. Toubiana2, C. 
Metz8, A. Bertrand9, S. Nivot-Adamiak10, M. de Kerdanet11, C. Stuckens12, F. Jennane13, V. 
Sulmont14, C. Letallec15, N. Ser15, C. Désirée16, S. Pereira16, M. Philip6, R. Scharfmann17, P. 
Froguel3, P. Czernichow5, M. Vaxillaire3, M. Polak18, H. Cavé16;  
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1INSERM U845, Université Paris Descartes, Paris, France, 2CHU Robert Debré, Paris, 
France, 3CNRS-UMR-8199, Lille, France, 4Université Paris Descartes, Paris, France, 
5Necker Enfants-Malades Hospital, Paris, France, 6Schneider Children‘s Medical Center, 
Petah Tikva, Israel, 7Schneider medical center, Petah Tikva, Israel, 8Brest Hospital, Brest, 
France, 9CHU Besançon, Besançon, France, 10CHU Rennes, Rennes, France, 11CHU Rennes, 
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Neonatal diabetes mellitus (NDM) is a rare form of pancreatic beta-cell dys-
function leading to hyperglycaemia early in life. It belongs to monogenic 
diabetes with genetic alterations impairing either pancreas development or 
insulin secretion.
We evaluated phenotype-genotype correlations and clinical outcome in 174 
probands with NDM diagnosed before one year of age, referred to the French 
NDM Study Group from 1995 to 2010. No patient had beta-cell autoimmu-
nity and all had normal pancreas morphology. They were prospectively in-
vestigated for alterations in chromosome 6q24 (uniparental isodisomy, du-
plication, methylation deffect) and mutations in genes encoding KATP channel 
(ABCC8, KCNJ11) and preproinsulin (INS). 
The genetic cause of NDM was identified in 128/174 (74%) probands and 
consisted in 6q24 abnormalities (n=40), mutation in KCNJ11 (n=43), ABCC8 
(n=31) or INS (n=14). Refined neuropsychological and psychomotor inve-
stigations evidenced disorders ranging from developmental coordination 
disorder (particularly visual-spatial dyspraxia) and/or attention deficits 
to developmental delay and epilepsy (DEND syndrome) in all patients with 
KATP channel mutations. On the other hand, intra-uterine growth retardation 
(92%), early age at diagnosis (median 5 days [1-120]), and developmental 
defects involving heart, kidneys or urinary tract (22%) were core feature of 
the 6q24 phenotype. Remission of diabetes occurred in 89 (51%) probands, 
but recurrence probability was high, without difference between 6q24 and 
KATP channel probands (82% vs 86%, p=0·36).
In conclusion, age at onset, birth weight or associated features can guide 
NDM genetic testing. Neuropsychological and developmental defects are 
frequent, differ according to the genetic aetiology, and deserve multidisci-
plinary assessment.
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P04.91
Does TCF7L2 gene predicts type 2 diabetes also in Turkish?
D. Erkoc Kaya1, H. Arikoglu1, H. Ozdemir1, M. Gonen2, S. Kayis3;  
1Selcuk University, Faculty of Medicine, Department of Medical Biology, Konya, 
Turkey, 2Necmeddin Erbakan University, Meram Faculty of Medicine, Department of 
Endocrinology, Konya, Turkey, 3Selcuk University, Faculty of Agriculture, Department of 
Animal Science, Biometry-Genetics Unit, Konya, Turkey.

Type 2 Diabetes Mellitus (T2DM) is one of the most challenging health 
problems of the 21st century and growing anxiously in time. The Turkish 
population is no exception to this trend. To date, TCF7L2 gene has been 
shown to be the strongest association with an increased risk of T2DM with 
well-replicated results in several different populations. TCF7L2 encodes a 
transcription factor, involved in Wnt-signalling pathway, a major regulator 
of cell growth and development. Wnt signaling influences endocrine pan-
creas development and modulates mature β-cell functions including insulin 
secretion, survival and proliferation. This study provides valuable informa-
tion about the Turkish population because it is the only association study 
between TCF7L2 variants and T2DM in a Turkish population to the best of 
our knowledge. Genotyping was carried out by PCR-RFLP and PCR-SSCP 
techniques and six common variants (rs7903146 C>T, rs12255372 G>T, 
rs7901695 T>C, rs11196205 G>C, rs11196213 C>T and rs3814573 C>T 
substitutions) were genotyped in 169 non-obese diabetic and 119 healthy 
individuals. rs7903146 and rs12255372 were significantly associated with 
T2DM (OR:1.9 [95% CI: 1.15-3.19] p=0.005 and OR:2.1 [95% CI: 1.25-3.55] 
p=0.002 respectively). Calculated odds ratios were higher compared with 
current literature. Remarkably, for all studied SNPs, heterozygote and ho-
mozygote rare allel frequencies were observed higher than common allels 
according to other populations. We consider it is because of our genetic he-
terogeneity resulting from historical importance of our geographical positi-
on which in the center of migration roads. Our results indicate that TCF7L2 
might be a strong effector on T2DM development in Turkish, too.

 D. Erkoc Kaya: None. H. Arikoglu: None. H. Ozdemir: None. M. Gonen: 
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P04.92
Whole-exome sequencing in Czech MODYX families: first results and 
implications
P. Dusatkova1, M. Fang2, S. Pruhova1, A. P. Gjesing3, O. Cinek1, T. Hansen3,4, O. Pedersen3,5,6, 
J. Zhang2,7, J. Lebl1;  
12nd Faculty of Medicine, Charles University in Prague and University Hospital Motol, 
Prague, Czech Republic, 2BGI Shenzhen, Shenzhen, China, 3Novo Nordisk Foundation 
Center for Basic Metabolic Research, Faculty of Health Sciences, University of 
Copenhagen, Copenhagen, Denmark, 4Faculty of Health Sciences, University of Southern 
Denmark, Odense, Denmark, 5Institute of Biomedical Sciences, Faculty of Health and 
Medical Sciences, University of Copenhagen, Copenhagen, Denmark, 6Faculty of Health 
Sciences, Aarhus University, Aarhus, Denmark, 7T-Life Research Center, Fudan University, 
Shanghai, China, Shanghai, China.

Maturity-Onset Diabetes of the Young (MODY) is a heterogeneous group of 
autosomal dominant diabetes clinically characterised by positive family hi-
story of diabetes, age at diagnosis before 25 years and negative beta-cell 
autoantibodies. Although 13 MODY genes are known, approximately 30% of 
all cases remain genetically unclarified (MODYX). We aimed to identify the 
genetic cause of diabetes in 6 MODYX families (22 persons) by whole-exome 
sequencing (WES).
On average, 99.2% of all exons from each individual were sequenced on an 
Illumina HiSeq 2000. The detected variants in each sample (average 65,816) 
underwent co-segregation analyses within the family and filtering against 
databases dbSNP, Exome Variant Server, 1000 Genome Project, HapMap, 
LuCamp.
While 154 variants identified in 4 MODYX families are further evaluated and 
compared with data from other MODYX families, causal mutations in pre-
viously known MODY genes were found in two families: First, p.Arg235Trp 
in the HNF1B gene was detected. Although HNF1B disruption is mostly as-
sociated with diabetes and cystic kidney disease (Renal Cysts and Diabetes 
syndrome), the proband did not display any renal anomaly. A second family 
carried p.Trp113Leu in the HNF1A gene causing HNF1A-MODY. This mutati-
on escaped the previous testing by direct sequencing due to the presence of 
2 formerly unknown polymorphisms under the reverse primer suggesting 
that only one allele was amplified.
First results from WES in MODYX families pointed out that there is a need 
for constant awareness and regular re-evaluation of both clinical criteria 
and primer sequences in routine testing of MODY.
Supported by EFSD and NT11402.

 P. Dusatkova: None. M. Fang: A. Employment (full or part-time); Significant; 
BGI Shenzhen. S. Pruhova: None. A.P. Gjesing: None. O. Cinek: None. T. 
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P04.93
Metabolic and genetic cardiovascular risk factors in diabetes mellitus 
type 2 patients
A. A. Bystrova1, A. A. Voitovich2, M. A. Bogdanova3, B. I. Smirnov4, T. S. Razorenova3, E. I. 
Krasilnikova1, O. A. Berkovich1, E. V. Shliakhto1, V. I. Larionova1,3;  
1St. Petersburg State Pavlov Medical University, Saint-Petersburg, Russian Federation, 
2St. Petersburg State Pediatric Medical University, Saint-Petersburg, Russian Federation, 
3North-Western State Medical University n.a. I.I. Mechnikov, Saint-Petersburg, Russian 
Federation, 4St. Petersburg State Electrotechnical University, Saint-Petersburg, Russian 
Federation.

Diabetes mellitus type 2 (DM2) is closely associated with the development 
of various cardiovascular complications including coronary artery disease 
(CAD). The aim of this study was to investigate CAD risk factors specific to 
DM2 patients. STUDY POPULATION: DM2 patients with CAD, among them 
41 male and 134 females (average age 52±10), and DM2 patients without 
CAD, among them 57 males and 127 females (average age 50±10). Poly-
morphisms of genes APOA1 G-75A and C+83T, APOC3 Sst1, APOE epsilon, 
APOA5 T-1131C and S19W, ADRB3 W64R, and ACE I/D together with me-
dical history, family history of CAD and DM2, the body mass index, and the 
serum lipid levels, among them total cholesterol, high density lipoprotein 
cholesterol, low density lipoprotein cholesterol, very low density lipopro-
tein cholesterol, triglycerides, and the atherogenic index were studied with 
the factor analysis and the logistic regression method. RESULTS: The DM2 
patients with CAD were older than the DM2 patients without CAD. Also, 
their body mass index and the levels of high density lipoprotein cholesterol 
were higher than the same in the DM2 patients without CAD. It is interesting 
that the elevated levels of high density lipoprotein cholesterol were typical 
to the female DM2 patients with CAD and not to the males, when analyzed 
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separately. No one gene polymorphism was associated with higher risk of 
CAD in the DM2 patients.
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Smirnov: None. T.S. Razorenova: None. E.I. Krasilnikova: None. O.A. 
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P04.94
The adiponectin variants contribute to the genetic architecture of 
type 2 diabetes in Turkish
H. -. Arikoglu1, D. Erkoc Kaya1, H. Ozdemir1, S. Ipekci2, A. Arslan3, S. Kayis4, M. Gonen5;  
1Selcuk University, Faculty of Medicine, Department of Medical Biology, Konya, Turkey, 
2Selcuk University, Faculty of Medicine, Department of Endocrinology, Konya, Turkey, 
3Gaziantep University, Faculty of Medicine, Department of Medical Biology, Gaziantep, 
Turkey, 4Selcuk University, Faculty of Agriculture, Department of Animal Science, 
Biometry-Genetics Unit, Konya, Turkey, 5Necmeddin Erbakan University, Meram Faculty 
of Medicine, Department of Endocrinology, Konya, Turkey.

Adiponectin is a strong candidate gene for type 2 diabetes, since adiponec-
tin modulates insulin sensitivity and plays an important role in regulating 
energy homeostasis. We aimed to evaluate the contribution of the adiponec-
tin gene polymorphisms in genetic background of type 2 diabetes in a Tur-
kish population. The study included unrelated, non-obese 169 patients and 
age-BMI-matched 119 non-diabetic individuals with no family history. PCR-
RFLP technique was used for ten SNPs genotyping. We detected significant 
association with type 2 diabetes and SNPs -11391G>A and -11043C>T in 
proximal promoter region and SNP +276G>T in intron 2 of adiponectin gene 
(P<0.05). The silence SNP +45T>G in exon 1 and SNP +349A>G in intron 2 
showed weak association with disease (P=0.06 and P=0.07, respectively). 
We consider that SNPs in proximal promoter might be important in disease 
development by changing adiponectin expression. The effect of other as-
sociated SNPs is unclear, possibly that it may be in interaction with other 
known or unknown SNPs and/or genes. Also, one of rare SNPs, Y111H was 
associated with fasting insulin (P<0.05) while other SNP R112C was effecti-
ve on fasting glucose, fasting insulin and HbA1C (P<0.05). We observed that 
Y111H and R112C polymorphisms may be severely effective on glucose and 
insulin levels even in heterozygote form in an individual. Especially R112C, 
was associated with impaired multimerization and possibly with impaired 
secretion and/or action of adiponectin since its localization. Consequently, 
adiponectin gene polymorphisms in Turkish population might contribute to 
genetic background of type 2 diabetes.

 H.-. Arikoglu: None. D. Erkoc Kaya: None. H. Ozdemir: None. S. Ipekci: 
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P04.95
Association between TCF7L2 gene polymorphisms and haplotypes 
with risk of type 2 diabetes in the Iranian population
P. Keshavarz;  
Center for Cellular and Molecular biology, Guilan University of Medical Science, Rasht, 
Islamic Republic of Iran.

TCF7L2 is a transcription factor influencing the transcription of several 
genes thereby exerting a large variety of functions within the cell. There is 
strong evidence from several previous studies that two common variants 
of TCF7L2 (rs7903146 and rs12255372) are associated with type 2 diabe-
tes. We examined the impact of rs7903146, rs12255372 and rs11196205 
variants of TCF7L2 gene and the haplotypes involving these variants on 
type 2 diabetes in an Iranian genetic association study. We genotyped the 
three polymorphisms in 537 type 2 diabetic case and 441 control subjects 
by TaqMan assay. In logistic regression analysis adjusted for age, sex and 
BMI, the allele frequency of rs7903146 and rs12255372 were significantly 
different between type 2 diabetes patients and control subject (p=6.8 ×10-

10 and p=9.3 ×10-11 respectively). In genotype frequency comparison, the 
most significant association was obtained under a dominant genetic model 
for rs7903146 and rs12255372 variants (p=9.6 ×10-10 and p=3.8 ×10-10 re-
spectively). In haplotype analysis the CGG haplotype of TCF7L2 rs7903146-
rs11196205-rs12255372 variants showed significant association with type 
2 diabetes in our study subjects (p=1.1 ×10-5). In conclusion, we found a 
strong association of TCF7L2 variants and a three-marker haplotype with 
development of type 2 diabetes in the Iranian population

 P. Keshavarz: None.
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Does summation of alleles account for genetic risk and genotype-
phenotype association in Type 2 Diabetes Mellitus?
N. P. Pace1, A. Al Ashtar1, J. Vassallo2, A. E. Felice1;  
1Laboratory of Molecular Genetics, University of Malta, Msida, Malta, 2Department of 
Medicine, University of Malta, Msida, Malta.

Introduction: Type 2 diabetes (T2DM) and metabolic syndrome are com-
mon complex disorders with a high prevalence in the Maltese population. 
The aim of this study is to further define the genetic interplay between co-
gnate genes from metabolic and inflammatory pathways on the likelihood 
of developing T2DM in adulthood and to relate the association of certain 
genetic profiles with defined biological and clinical endpoints.
Method: Eight hundred carefully characterised T2DM cases were recruited. 
Anthropometric and biochemical parameters, including serum high-sensiti-
vity C-Reactive protein (hsCRP) levels were determined, and genotyping of 
43 cognate genes carried out. Neonatal cord blood samples were used as the 
control reference population in this study.
Results: Ten polymorphisms in metabolic/inflammatory pathways showed 
significant association with T2DM. Three loci showed significant association 
with lipid profile, body weight and hsCRP levels. hsCRP levels demonstrated 
a strong positive correlation with body mass index. Genetic score analysis 
showed that combining multiple genetic markers results in higher relative 
risks. The functional significance of these polymorphisms is being further 
evaluated using targeted siRNA-mediated silencing in cultured monocytes.
Conclusion: A panel of ten candidate genes has consistently demonstra-
ted significant association with type 2 diabetes and metabolic syndrome 
in the Maltese population. These gene variants serve functional roles in 
inflammation and adipose tissue function. A recruited cohort of untreated 
newly-diagnosed T2DM serves to identify and explore genotype-phenotype 
association. The strong effect sizes of these alleles could be used to develop 
personal genetic susceptibility profiles for T2DM leading to personalization 
of care and prevention of chronic complications.
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P04.97
Analysis of the WFS1 gene promoter polymorphisms as putative risk 
factors of diabetes mellitus
N. Németh, Z. Elek, S. Prokop, A. Somogyi, M. Sasvári-Székely, Z. Rónai;  
Semmelweis University, Budapest, Hungary.

Wolframin is a transmembrane protein of the endoplasmic reticulum (ER) 
playing a role in maintaining ER homeostasis. The protein is coded by the 
WFS1 gene, loss-of-function mutations are responsible for the monogenic 
DIDMOAD syndrome (diabetes insipidus, diabetes mellitus, optic atrophy 
and deafness), whereas polymorphisms of the gene were suggested to be 
risk factors of diabetes mellitus.
Our aim was to investigate the association of two promoter polymorphisms, 
the rs4273545 single nucleotide polymorphism (SNP) and the rs148797429 
insertion/deletion variant (ins/del) with diabetes mellitus. 452 patients 
and 484 healthy controls took part in the study, genotypes were analyzed by 
PCR-RFLP and allele-specific amplification. Statistical analysis was carried 
out using khi-square statistics, linkage analysis was done by the Haploview 
software.
The rs4273545 G/T SNP showed a significant association with type 2 diabe-
tes (T2DM), even after correcting for Bonferroni (p = 0.00034, OR = 1.343), 
but not with type 1 form of the disease (T1DM). No significant association 
was found however between the ins/del and either T1DM or T2DM. Lin-
kage analysis revealed linkage disequilibrium between the SNP and the 
ins/del (D’ = 0.97; R2 = 0.78), moreover a combined analysis of the two loci 
demonstrated that the rs4273545T-rs148797429ins haplotype showed an 
increased risk for T2DM (p = 0.0004, OR = 2.410).
In silico analysis suggested that these two polymorphisms are in a GC-rich 
region possibly altering the methylation status of the promoter region and 
influencing the binding of transcription factors (e.g. Sp1). In vitro functional 
analysis using luciferase reporter constructs is in progress.
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P05.001
A combination of inherited CNVs of unknown significance: Could it be 
responsible for severe phenotype?
M. Hančárová1, T. Maříková1, M. Trková2, K. Männik3, A. Kurg3, Z. Sedláček1;  
1Department of Biology and Medical Genetics, 2nd Faculty of Medicine, Charles 
University and University Hospital Motol, Prague, Czech Republic, 2GENNET, Prague, 
Czech Republic, 3Institute of Molecular and Cell Biology, University of Tartu, Tartu, 
Estonia.

Microarrays can identify CNVs associated with intellectual disability (ID). 
The assessment of causality of inherited aberrations is difficult. We report 
an affected boy in whom a combination of inherited CNVs was likely patho-
genic.
The patient showed severe ID, speech delay, ADHD, seizures, microcephaly, 
craniostenosis, strabismus, hypotonia, lower limb deformities, atypical fat 
distribution, facial dysmorphism (hypertelorism, high nasal bridge, broad 
nose, small mouth, thin lips, long philtrum, small chin, low-set ears), asthma 
and allergies. His karyotype was normal. SNP array analysis revealed 4 lar-
ge CNVs: 0.8 Mb dup5p13.2, 1.4 Mb del13q12.12, 0.9 Mb dup19p13.3, and 
2.9 Mb del14q32.2. The large del14q32.2 was maternal and the remaining 3 
aberrations were paternal. The parents were mildly affected, both attended 
a special school. The mother had a similar phenotype with dysmorphism, 
speech disorder, craniostenosis, asthma and allergy.
The maternal deletion involved zinc finger protein gene BCL11B highly si-
milar to BCL11A, the candidate for the 2p15-p16.1 microdeletion syndro-
me. The paternal dup19p33.3 affected 33 genes including ID candidates 
MAP2K2, EEF2 and HDGFRP2.
The presence of 2 CNVs of unknown significance larger than 500 kb is 8x 
more likely in ID patients than in controls. CNVs tolerated in mothers can 
cause ID in sons. This and the milder parental affection, large CNV size and 
involvement of candidate genes suggest that the combination of CNVs could 
cause the severe phenotype in our patient. The combination might exceed 
the tolerable load of genetic hits and/or transfer them to a sensitive genetic 
background.
Supported by CHERISH, NT/14200, 00064203 and SF0180027s10.
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P05.002
Further delineation of 12p13.33 micro deletions: Two families with 
small overlapping deletions.
J. E. Liebelt1, K. Stallard1, J. Nicholl2, W. Waters2;  
1South Australian Clinical Genetics Service, Adelaide, Australia, 2SA Pathology, 
Cytogenetics, Adelaide, Australia.

12p13.33 microdeletion, associated with intellectual disability (ID), speci-
fic language impairment and psychiatric manifestations has only been de-
scribed in a handful of case reports. We report 2 families with overlapping, 
but not identical small microdeletions on chromosome 12p13.33, who pre-
sented with features consistent with the previously published cases. Array 
CGH was performed using BlueGnome Cytochip oligo ISCA (4080-5) 8x60K 
array. Family one consists of an affected mother in whom the deletion has 
occurred de novo and her 2 affected daughters. They have a 896kb deletion 
at 12p13.33 [chr12:1,972,757-2,868,481 (hg18)]. involving the CACNA1C, 
DCP1B, FKBP4, ITFG2, NRIP2, FOXM1 and C12orf32 genes. The mother 
has mild ID with prominent psychiatric issues whilst her 2 daughters have 
mild ID and significant speech issues. Family two consists of an affected 
mother (parents unavailable for testing) and her affected son and daugh-
ter. They have a 1.35Mb deletion at 12p13.32-p13.33 [chr12: 2,117,194-3-
,469,086 (hg18)]. Involving the CACNA1C, DCP1B, FKBP4, ITFG2, NRIP2, 
FOXM,C12orf32, TULP3, TEAD4 and TSPAN9 genes. All have mild ID with 
prominent speech issues. To date these are the smallest deletions identified 
in the 12p13.33 region and may assist in localizing the genes responsible for 
the neurodevelopmental aspects of the phenotype. Despite partial or total 
deletion of CACNA1C, none of the affected individuals have symptomatic or 
ECG findings consistent with Brugada syndrome, suggesting that haploin-
sufficiency of this gene is not enough to cause this condition.

 J.E. Liebelt: None. K. Stallard: None. J. Nicholl: None. W. Waters: None.

P05.003
12q12 deletion syndrome: new perspective on the genetic cause of 
the phenotype
E. O. Carlsen, D. Misceo, M. Fannemel, E. Frengen;  
Department of Medical Genetics, Oslo University Hospital, University of Oslo, Oslo, 
Norway.

We present a 9 year old boy with post-natal growth delay (2,5th centile) and 
delayed skeletal age, mild-moderate intellectual impairment, problems with 
limb coordination and hypotonia of the limbs. He manifests dysmorphic fea-
tures: broad forehead, strabismus, low-set ears, broad mouth, small hands 
and feet, pectus excavatum, widely spaced nipples.
The karyotype of the patient was concluded to be 46,XY,t(7;8)(p12.1;p12), 
not disrupting any known genes on chr8. The breakpoint on chr7 may be 
disrupting POM121L12, (mapping in progress) which has as yet unknown 
function. aCGH (244k) performed on the patient detected a deletion of 
12q12 (1,1 Mb chr12:44,830,147-45,964,945, hg19), encompassing the 
genes NELL2, DBX2 and ANO6 as well as the pseudogene PLEKHA9. Four 
previously described patients with overlapping deletions share most of the 
dysmorphic features and the growth- and mental retardation seen in our 
patient.
We suggest that the loss of NELL2 may contribute to the growth delay, be-
cause it is upregulated in the epiphyseal plates of broilers with excessive 
growth and is likely a part of the CNS also controlling skeletal development 
in addition to neuronal differentiation and mitogenesis. It is also coupled to 
protection and proliferation of neurons in the hippocampus and cerebral 
cortex, and Nell2-deficient mice have been shown to have impaired spatial 
learning memory. Thus, NELL2 may contribute to the intellectual impair-
ment in the patient. DBX2 might contribute to the psychomotor delay, as 
DBX2 is involved in determining the fate of interneurons in the ventral spinal 
cord controlling motorneurons, as well as in early neural plate patterning.

 E.O. Carlsen: None. D. Misceo: None. M. Fannemel: None. E. Frengen: None.

P05.004
Dysregulation of FOXG1 pathway in a 14q12 microdeletion case.
O. Perche1, G. Haddad2, A. Menuet3, P. Callier4, M. Marcos1, S. Briault1, B. Laudier1;  
1Centre Hospitalier Régional d‘Orléans - CNRS - UMR7355 - University of Orleans, 
Orleans, France, 2Genetic Department, Hospital of Blois, Blois, France, 3CNRS - UMR7355 
- University of Orleans, Orleans, France, 4Cytogenetics Department, CHU de Dijon, Dijon, 
France.

„FOXG1 syndrome” includes postnatal microcephaly, severe mental retarda-
tion with absence of language and agenesis of the corpus callosum. When 
the syndrome is associated with large 14q12q13 deletions, the patients 
present characteristic facial dysmorphism. Although all reports were based 
on genomic analysis, recently a FOXG1 regulatory elements deletion asso-
ciated with a down expression of mRNA suggested an implication of FOXG1 
pathway. Herein, we report the case of a young boy with a phenotype con-
sistent with a „FOXG1 syndrome“. He had a de novo translocation t(6;14)
(q22.1;q12) associated with a heterozygous 14q12.2q13 deletion encom-
passing FOXG1. Subsequently, we investigated his transcriptomic profile on 
lymphoblastoïd cell lines and/or fibroblasts and showed that FOXG1 was 
commonly down-regulated. Moreover, several other FOXG1 pathway genes 
were also disturbed. Our data and review of previous reports highlight dys-
regulation of FOXG1 pathway as the cause of the „FOXG1 syndrome“ deve-
lopmental disorder.

 O. Perche: None. G. Haddad: None. A. Menuet: None. P. Callier: None. M. 
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15q11.2 microdeletion (BP1-BP2) and developmental delay, 
behaviour issues, epilepsy and congenital heart disease: a series of 49 
patients
C. Vanlerberghe1, F. Petit2, V. Malan3, C. Vincent-Delorme2, S. Bouquillon1, O. Boute2, 
M. Holder-Espinasse2,4, B. Delobel5, B. Duban5, L. Vallee6, J. M. Cuisset6, M. P. Lemaitre6, 
M. C. Vantyghem7, M. Pigeyre7, S. Lanco-Dosen8, G. Plessis9, M. Gérard9, G. Jedraszak10, 
M. Mathieu10, G. Morin10, F. Bilan11, B. Gilbert-Dussardier12, D. Fauvert13, J. Roume13, V. 
Cormier-Daire14, R. Caumes14, J. Puechberty15, S. Manouvrier-Hanu2, J. Andrieux1;  
1Institut de génétique médicale, Hôpital Jeanne de Flandre, CHRU, Lille, France, 2Service 
de génétique clinique Guy Fontaine, Hôpital Jeanne de Flandre, CHRU, Lille, France, 
3Service de cytogénétique, Hôpital Necker-Enfants Malades, AP-HP, Paris, France, 
4Department of clinical genetics, Guy‘s hospital, London, United Kingdom, 5Centre de 
cytogénétique, hôpital Saint Vincent de Paul, Lille, France, 6Service de neuropédiatrie, 
Hôpital Jeanne de Flandre, CHRU, Lille, France, 7Service d‘endocrinologie, Hôpital 
Claude Huriez, CHRU, Lille, France, 8Service de neuropédiatrie, Hôpital de Sambre 
Avesnois, Maubeuge, France, 9Service de génétique clinique, CHU, Caen, France, 10Service 
de génétique clinique, CHU, Amiens, France, 11Laboratoire de génétique cellulaire et 
Moléculaire, Pôle Biologie Santé, CHU, Poitiers, France, 12Service de génétique clinique, 
La Milétrie, CHU, Poitiers, France, 13Unité de génétique médicale, CHI Poissy-Saint 
Germain, Poissy, France, 14Département de génétique médicale, Hôpital Necker-Enfants 
Malades, AP-HP, Paris, France, 15Service de génétique médicale, CHRU, Montpellier, 
France.

Chromosome 15’s proximal long arm is a region rich in duplicons, defining 
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five breakpoints for 15q rearrangements. 15q11.2 microdeletion between 
BP1 and BP2 has been previously associated with developmental delay 
and behaviour issues. This region contains four highly-conserved and non-
imprinted genes: NIPA1, NIPA2, CYFIP1, TUBGCP5. Our goal is to refine the 
phenotype associated with this microdeletion in a large cohort of patients.
Prevalence of this CNV is 0.8% in patients presenting with developmental 
delay, behaviour issues and/or multiple congenital malformations, analysed 
by array-CGH in 4 different French Genetic laboratories. After exclusion of 
patients presenting an associated genetic alteration (known CNV, aneuplo-
idy or point mutation in a known gene), we collected data from 49 unrelated 
patients.
67.5% of the patients presented with mild or moderate developmental de-
lay, 82% had speech impairment and 60% had behaviour issues (Attention 
Deficit and Hyperactivity Disorder, Autistic Spectrum Disorder or Obsessi-
ve-Compulsive Disorder). Seizures were described in 19% of the patients 
and 16% had an associated non specific congenital heart disease.
Parents were analysed in 55 % of the families. In those families, 29 % of 
the microdeletions were inherited from one of both parents, who did not 
present any of the features associated with the deletion.
Our results support the hypothesis that 15q11.2 (BP1-BP2) microdeletion 
is associated with developmental delay, abnormal behaviour, generalised 
epilepsy and congenital heart disease, although this latter finding had not 
been previously reported.
However, incomplete penetrance and variability of expression amongst pati-
ents are frequent and would require further studies to be assessed.

 C. Vanlerberghe: None. F. Petit: None. V. Malan: None. C. Vincent-Delorme: 
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Delobel: None. B. Duban: None. L. Vallee: None. J.M. Cuisset: None. M.P. 
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None. G. Morin: None. F. Bilan: None. B. Gilbert-Dussardier: None. D. 
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P05.006
Copy-number variations at 16p11.2 in Estonian patients
P. Tammur1, T. Reimand1,2,3, O. Žilina4,1, I. Talvik2,5, P. Ilisson1, T. Ilus1, P. Toit1, K. Kuuse1, K. 
Õunap1,2;  
1Department of Genetics, Tartu, Estonia, 2University of Tartu, Department of Pediatrics, 
Tartu, Estonia, 3University of Tartu, Institute of Biomedicine, Department of Human 
Biology and Genetics, Tartu, Estonia, 4Department of Biotechnology, Institute of 
Molecular and Cell Biology, University of Tartu, Tartu, Estonia, 5Children’s Clinic of 
Tartu University Hospital, Tartu, Estonia.

There are many copy-number variations (CNVs) associated with genomic 
disorders with extreme phenotypic heterogenity. One of such CNVs is dupli-
cation-deletion at 16p11.2. This syndrome seems to be as frequent as micro-
deletion/duplication 22q11.2.
Both deletions and duplications at 16p11.2 have been associated with in-
tellectual disability and language impairment. In case of duplication, under-
weight and intellectual disability is observed contrary to deletion, where 
obesity and autistic features are main symptoms. It is shown previously that 
clinical symptoms in carriers of the deletion/duplication represent opposite 
manifestation mediated by gene dosage.
From January 2012 until January 2013 we performed 667 CNV analyses 
(HumanCytoSNP-12 v2-1 BeadChips; Illumina Inc.) and found microdeleti-
on/duplication at 16p11.2 in 10 (1.4%). At the same time we diagnosed in 5 
(0,75%) patient with microdeletion/duplication 22q11.2.
Here we describe 11 Estonian patients with CNV at 16p11.2. Three cases 
were with duplication and 8 with deletion in that region. The length of chan-
ges varies between 0.2Mb-0.8Mb.
All patients show developmental delay and language impairment in diffe-
rent severity. As expected, dysmorphic features are presented in very minor 
scale. In one family two brothers had inherited the deletion from father. In 
one case the duplication was inherited from mother. All parents are not cli-
nically investigated yet.
16p11.2 microdeletion/duplication syndrome is surprisingly frequent in 
Estonian population. It seems to be even more frequent CNVs than 22q11.2 
microdeletion/duplication. Such finding can be explaned by the fact that 
since 2012 chromosomal microarray is a first-tier clinical diagnostic test for 
individuals with developmental disabilities and/or congenital anomalies.

 P. Tammur: None. T. Reimand: None. O. Žilina: None. I. Talvik: None. P. 
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Systematic phenotyping of the 16p11.2 600 kb deletion and 
duplication carriers
S. Lebon1, A. Maillard2, K. Mannik3, Q. Chen4, F. Zufferey2, N. D. Beckmann2, V. Siffredi2, L. 
Hippolyte2, A. Macé5, E. Hanson6, C. Ferrari7, E. Migliavacca3, Z. Kutalic5, T. the Simons VIP 
Consortium8, t. 16p11.2 European Consortium2, E. H. Sherr9, J. E. Spiro8, J. S. Beckmann2, 
W. K. Chung10, A. Reymond3, S. Jacquemont2;  
1Unité de neuropédiatrie, Centre Hospitalier Universitaire Vaudois, Lausanne, 
Switzerland, 2Service de Génétique Médicale, Centre Hospitalier Universitaire Vaudois, 
Lausanne, Switzerland, 3Center for Integrative Genomics, University of Lausanne, 
Lausanne, Switzerland, 4Mailman School of Public Health, Columbia University, New 
York, NY, United States, 5Swiss Institute of Bioinformatics, University of Lausanne, 
Lausanne, Switzerland, 6Department of Psychiatry, Boston Children‘s Hospital, Harvard 
Medical School, Boston, MA, United States, 7Department of Psychiatry, Centre Hospitalier 
Universitaire Vaudois, Lausanne, Switzerland, 8Simons Foundation, New York, NY, United 
States, 9Department of Neurology, University of California, San Francisco, CA, United 
States, 10Departments of Pediatrics and Medicine, Columbia University, New York, NY, 
United States.

The ~600kb 16p11.2 deletions and duplications are among the most fre-
quent genetic etiologies of neurodevelopmental disorders. These recurrent 
rearrangements are associated with mirror phenotypes such as obesity and 
underweight, macro- and microcephaly, autism spectrum disorder (ASD) 
and schizophrenia (SCZ). In 16p11.2, as well as in other genomic disorders, 
reports of variable expressivity and “incomplete penetrance” have ham-
pered genetic counseling and patient management.
To better understand this variability, we compared the effects of deleti-
ons and duplications through a systematic assessment of large cohorts of 
16p11.2 rearrangements’ carriers (Simons VIP and Europe consortia: n= 
287 del, 301 dup). The deletion consistently impacts neurodevelopment, 
regardless of ascertainment. It is associated with a decrease in full scale IQ 
(FSIQ) of two standard deviations and frequently causes specific language 
difficulties. Psychiatric co morbidities are present in the majority of carri-
ers, and seizures are observed in 24% of deletion carriers. We identified an 
increased velocity of head circumference growth during infancy, which reca-
pitulates the well-documented pattern seen in ASD. In contrast, duplication 
carriers have a broader range of IQ when compared with deletion carriers 
(increased rates of FSIQ below 50 and above 100: OR=3.5, p=0.002): this 
heterogeneity is associated in part with ascertainment method. The asso-
ciation of the duplication with decreased head circumference is similarly 
influenced by ascertainment, suggesting that the phenotypic heterogeneity 
might be caused by an interaction between the duplication and other ge-
netic and/or environmental factors. Additional genetic variants that could 
underlie these observations are currently under investigation.
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Chen: None. F. Zufferey: None. N.D. Beckmann: None. V. Siffredi: None. L. 
Hippolyte: None. A. Macé: None. E. Hanson: None. C. Ferrari: None. E. 
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investigator, collaborator or consultant and pending grants as well as grants 
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None. A. Reymond: B. Research Grant (principal investigator, collaborator or 
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Significant; the Leenards Foundation Prize, „bourse de la relève académique de la 
Faculté de Biologie et Médecine de l‘Université de Lausanne“.

P05.008
Chromosome 16q12.1 deletion: a case report adding evidence for a 
new microdeletion syndrome
J. Ferrão1, S. I. Ferreira1, E. Matoso1,2, A. Jardim1, F. Ramos3,4, J. Saraiva3, J. B. Melo1,5, I. M. 
Carreira1,5,6;  
1Laboratório de Citogenética e Genómica, Faculdade de Medicina da Universidade 
de Coimbra, Coimbra, Portugal, 2Laboratório de Citogenética, Hospital Pediátrico 
Carmona da Mota, Centro Hospitalar e Universitário de Coimbra, Coimbra, Portugal, 
3Serviço de Genética Médica, Hospital Pediátrico Carmona da Mota, Centro Hospitalar e 
Universitário de Coimbra, Coimbra, Portugal, 4Faculdade de Medicina da Universidade 
de Coimbra, Coimbra, Portugal, 5CIMAGO - Centro de Investigação em Meio Ambiente, 
Genética e Oncobiologia, Coimbra, Portugal, 6CENCIFOR - Centro Ciências Forenses, 
Instituto Nacional de Medicina Legal, Coimbra, Portugal.
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Interstitial deletions of the proximal long arm of chromosome 16, involving 
bands 16q11 to 16q13, are rarely reported. With the global implementati-
on of the array-Comparative Genomic Hybridization (array-CGH) technique, 
the reported cases can now be well characterized at a molecular level, with 
exact breakpoint establishment. Despite some phenotypic variability, the 
few reported cases with 16q deletion present some common features, like 
developmental delay, abnormally shaped ears, hypotonia, limb anomalies 
and dysmorphisms.
We report a 9 year old female patient with a de novo 3.9Mb deletion at chro-
mosome 16q12.1, detected by array-CGH using an Agilent 180K oligonu-
cleotide. She presented with short stature, renal bilateral anomaly, develop-
ment delay, hypotonia, facial dysmorphisms and precocious puberty.
The reported deletion contains 18 genes, one of which is SALL1, whose mu-
tations cause Townes-Brocks syndrome (TBS), a rare dominant develop-
mental disorder characterized by anal, renal, limb and ear malformations. 
The few reported patients with 16q12.1 deletions have in common the loss 
of SALL1 gene, but they do not meet the clinical criteria for being diagnosed 
as having TBS. In the literature, it has been suggested that TBS is caused by a 
dominant negative mutation of the gene, whereas haploinsufficiency results 
in a milder phenotype, like the ones observed in patients with the deletion 
including our patient. The deletion of adjacent genes might contribute to the 
phenotypic variability that is observed among these patients.
Report of further patients is necessary in order to define the critical region 
and the candidate genes responsible for this new 16q12.1 microdeletion 
syndrome.

 J. Ferrão: None. S.I. Ferreira: None. E. Matoso: None. A. Jardim: None. F. 
Ramos: None. J. Saraiva: None. J.B. Melo: None. I.M. Carreira: None.

P05.009
Duplication-Deletion-Duplication 17p13.3 with the smallest reported 
deletion of YWHAE
B. L. V. L. Dupont JM, I. A. G. N. JM Dupont;  
: Laboratoire de Cytogénétique, APHP, Hôpitaux universitaires Paris Centre, France., 
Paris, France.

Microdeletion of 17p13.3 involving YWHAE (14-3-3-epsilon), but distal to 
PAFAH1B1, is a newly recognized syndrome associated with variable disor-
ders of cortical development and facial dysmorphism. More recently, both 
microdeletions and microduplications mapping to this region have been 
identified. Clinical characterization has been reported according to the 
length and the genes involved in such rearrangements.
we report on a boy presenting with seizure, learning difficulties and foot 
abnormalities.Array comparative genomic hybridization (oligonucleotide 
array-CGH Nimblegen) showed a complex rearrangement with six break-
points on 17p13.3: Duplication-Deletion-Duplication. Deletion of 30 Kb in-
cluded only the last exon of YWHAE. First duplication of 380 Kb involved 
NXN, TIMM2, ABR genes and the second of 164 Kb involved CRK, MYO1C, 
INPP5K, PITPNA genes. Quantitative PCR was performed to confirm the re-
arrangement and to show that was absent in both parents and therefore 
occurred de novo.
We are able to review and refine the molecular and clinical features of re-
cently described novel microdeletion and microduplication on 17p13.3. We 
report the smallest deletion of YWHAE described. This gene is encoding a 
highly conserved protein that has been shown to play a crucial role in neu-
ronal development and synaptogenesis. We compare critical regions deli-
neated and candidate genes proposed in cohorts with the aim of refining the 
phenotype-genotype correlation.
Breakpoints of this non recurrent complex genomic rearrangement were 
not associated with low-copy repeats and are therefore probably due to re-
plicative mechanism such as Fork Stalling and Template Switching (FoSTeS) 
or Microhomology Mediated Break Induced Replication (MMBIR).

 B.L.V.L. Dupont JM: None. I.A.G.N. JM Dupont: None.

P05.010
19q13.11 Microdeletion Syndrome due to an apparently balanced de 
novo chromosome rearrangement: Characterized by high-density SNP 
array analysis
C. A. Venegas1, K. Nieto2, F. Fernandez1, J. Berumen1, S. Kofman1;  
1Hospital General de Mexico, Mexico. D.F, Mexico, 2Facultad de Medicina. UNAM, Mexico. 
D.F, Mexico.

Background: 19q13.11 Microdeletion Syndrome [OMIM#613026] is an 
emerging disorder characterized by pre-postnatal growth retardation, de-
velopmental delay, microcephaly, minor facial dysmorphic features, and 
signs of ectodermal dysplasia, extremity malformations, and genital abnor-

malities in males (hypospadias). Using SNP array we detected a 19q13.11 
microdeletion in a patient with apparently balanced de novo cytogenetic re-
arrangement between chromosomes 2p35 and 19q13.11. Methods and Re-
sults: We study a male patient of 6 years 7 months old age with all principal 
features of 19q13.11 microdeletion syndrome. By cytogenetic-FISH analysis 
identify to de novo apparently balanced non-reciprocal t(2;19) (p35;q13.11). 
Using 250 k Nsp SNP array we detect a de novo interstitial 19q13.11 pat de-
letion of ~2.54 Mb. To the further characterized the extent of deletion was 
analyzed by high-density 6.0 SNP array, and found a 2,489,839 pb deletion, 
the proximal and distal breakpoints at (33,565,628-36,055,467). We reali-
zed genotype-phenotype correlations of our patient with eight previously 
published cases, and two annotated in DECIPHER database, refining the 
critical region to ~517 kb (chr19:34,919,268-35,436,076), containing 9 
RefSeq genes (UBA2, WTPI, SCG2B2, ZNF302, ZNF181, ZNF599, LOC400685, 
LOC100652909, and ZNF30). This genomic region was further analyzed 
the probability of gene haploinsufficiency; resulting UBA2 as the most si-
gnificant gene for the phenotype; including the male genital abnormalities. 
Conclusions: To our knowledge, this is the first case report of 19q13.11 
deletion syndrome due to an apparently balanced de novo chromosome re-
arrangement. In addition, we propose that UBA2 may be responsible for the 
core phenotype of this novel microdeletion syndrome.

 C.A. Venegas: None. K. Nieto: None. F. Fernandez: None. J. Berumen: 
None. S. Kofman: None.

P05.011
Inherited 1q21.1q21.2 duplication and 16p11.2 deletion : a two-hits 
case with severe clinical manifestations
S. Brisset1, A. Briand-Suleau2,3, L. Tosca1,4, Y. Capri5, D. Gras6, C. Baumann5, D. Pineau1, J. 
Saada7, V. Ortonne2, A. Verloes5, G. Tachdjian1,4, M. Goossens2,3, C. Metay2,3;  
1Service d’Histologie, Embryologie et Cytogénétique, AP-HP, Hôpital Antoine 
Béclère, Clamart, France, 2Service de Biochimie-Génétique, Plateforme de Génétique 
Constitutionnelle, AP-HP, Hôpital H. Mondor, Creteil, France, 3INSERM U955, Hôpital 
H. Mondor, Creteil, France, 4INSERM U935, Villejuif, France, 5Department of genetics, 
APHP, Robert Debre University Hospital, Paris, France, 6Department of neuropediatrics, 
AP-HP, Robert Debre University Hospital, Paris, France, 7Gynécologie Obstétrique, AP-HP, 
Hôpital Antoine Béclère, Clamart, France.

In a fetus exhibiting absent nasal bone, a proximal duplication of chromoso-
me 1 long arm was first identified on karyotype, associated with a 16p11.2 
deletion secondary characterized by array-CGH. Duplication was shown to 
be paternally inherited. Whole chromosome 1 painting probe in both exclu-
ded a translocation or an insertion elsewhere. Oligoarray-CGH on amniotic 
fluid characterized the 1q21.1q21.2 duplication of 5,8Mb with father’s iden-
tical breakpoints. Furthermore a 16p11.2 deletion of 545Kb was revealed 
that was unexpectedly maternally inherited and identical.
Paternal history was noteworthy for placement since 6 months-old in host 
families because of his parents inability to take care of him. Language delay 
was noted at 3 years. Proband’s mother was adopted at 1 month-old. Lan-
guage delay and learning difficulties were observed associated with over-
weight.
In early development, proband presented epilepsy and axial hypotonia fol-
lowed by psychomotor retardation. Absence of nasal bone was confirmed. 
The boy exhibited macrocephaly, dysmorphy and congenital anomalies.
Thus, we report a case with two inherited chromosomal rearrangements 
resulting in exacerbation of neurodevelopmental phenotype compared to 
his parents. Described 1q21.1 duplication is associated with developmental 
anomalies and macrocephaly notably because of the HYDIN paralog gene 
(Brunetti-Pierri et al, 2008). The 16p11.2 deletion, a novel microdeletion 
syndrome is associated with abnormal behaviour, mental retardation and 
macrocephaly (Walters et al, 2010, Nature, and Jacquemont et al 2011, Na-
ture). We will discuss the fact that occurrence of additional chromosomal 
events, as described in the proband, may be involved in variable expressivity 
and clinical heterogeneity as observed in the family.

 S. Brisset: None. A. Briand-Suleau: None. L. Tosca: None. Y. Capri: None. D. 
Gras: None. C. Baumann: None. D. Pineau: None. J. Saada: None. V. Ortonne: 
None. A. Verloes: None. G. Tachdjian: None. M. Goossens: None. C. Metay: 
None.

P05.012
1q21.1 microduplication syndrome in a boy and his father
M. Havlovicova1, M. Simandlová1, Z. Slámová1, J. Drábová1, M. Hrdlička2, Z. Sedláček1;  
1Department of Biology and Medical Genetics , University Hospital Motol and 2nd 
Faculty of Medicine, Charles University Prague, Prague, Czech Republic, 2Department of 
Paediatric Psychiatry , University Hospital Motol and 2nd Faculty of Medicine, Charles 
University Prague, Prague, Czech Republic.
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Chromosomal band 1q21.1 can be divided into two distinct regions, pro-
ximal and distal, based on segmental duplications that mediate recurrent 
rearrangements. Microdeletions and microduplications of the distal region 
within 1q21.1 are susceptibility factors for a variety of neurodevelopmental 
phenotypes and distinct dysmorphic features.
We present a 6 years old boy with severe intellectual disability, ASD, signi-
ficant speech delay, hyperactivity and macrocephaly. He comes from 3rd 
pregnancy complicated by preeclampsia , diabetes and excessive obesity of 
the mother ( there were 2 sponatenous abortions from another partnership 
of the mother). His early development was delayed- walking unattended at 
18 months of age. He exhibits significant facial dysmorphism: macrocephaly 
with prominent forehead, long face, arched eyebrows, periorbital fullness, 
epicanthal folds, broad nasal bridge, upturned nose, deep philtrum . His 
extremities are relatively short with short fingers, he also has hypoplastic 
genitalia.
The extent of the duplication of our patient is 2.3 Mb , affecting 32 HGNC 
genes, chr1:144.510.930 - chr1:146.812.122.(hg18)
His father is a carrier of microduplication confirmed by FISH analysis, the 
exact extend will be confirmed by array CGH method. He has borderline in-
telectual capacity, his facial features are almost normal.
Consistent phenotypic differences haven’t yet been described between 
people with different-sized microduplications - and people in the same fa-
mily with the same size microduplication can have very different features.
Supported by 00064203

 M. Havlovicova: None. M. Simandlová: None. Z. Slámová: None. J. Drábová: 
None. M. Hrdlička: None. Z. Sedláček: None.

P05.013
1q44 microdeletion in a Czech boy
M. Simandlova1, M. Havlovicová1, M. Hančárová1, J. Drábová1, Z. Slámová1, M. Kynčl2, Z. 
Peřinová3, Z. Sedláček1;  
1Department of Biology and Medical Genetics, 2nd Faculty of Medicine, Charles 
University and University Hospital Motol, Prague, Czech Republic, 2Department of 
Radiology, 2nd Faculty of Medicine, Charles University and University Hospital Motol, 
Prague, Czech Republic, 3Department of Neurology, 2nd Faculty of Medicine, Charles 
University and University Hospital Motol, Prague, Czech Republic.

The 1q44 microdeletion syndrome is a newly described syndrome first re-
ported by De Vries et al (2001). It is associated with facial dysmorphism, 
developmental delay (in particular delay of expressive speech), seizures 
and hypotonia. The most common facial features include microcephaly, 
hypertelorism and thin upper lip. Abnormal corpus callosum (agenesis, 
hypogenesis or slightly reduced thickness) is observed in some affected 
patients. Our patient is a 6-year-old boy with a de novo deletion of 1q44 
of about 800 kb (242,951,908-243,763,883, hg18). He was born from the 
3rd pregnancy (two previous pregnancies ended by spontaneous abortion). 
The psychomotor development of the boy is delayed (sitting at 12 months, 
walking attended by both hands from 18 months, unattended at 3 years, he 
understands simple sentences but does not speak understandable words). 
He suffers from seizures developed at the age of 2 years (first two seizures 
were during fever, since 3 years of age the seizures are short, with wrapping 
up and turning blue in the face). MRI showed normal corpus callosum, but 
small changes in white matter. The deletion of our patient is one of the shor-
test published so far, affecting only 5 genes (FAM36A/COX20, NCRNA00201, 
HNRNPU, EFCAB2 and a part of KIF26B), and his clinical picture helps to 
define the phenotypic spectrum of the syndrome. Supported by CHERISH, 
NT/14200 and 00064203.

 M. Simandlova: None. M. Havlovicová: None. M. Hančárová: None. J. 
Drábová: None. Z. Slámová: None. M. Kynčl: None. Z. Peřinová: None. Z. 
Sedláček: None.

P05.014
Fulminant Hepatic Failure associated with Phelan McDermid 
syndrome
R. Pourová, P. Hedvičáková, J. Drábová, M. Simandlová, Š. Vejvalková, M. Malíková, D. 
Novotná;  
University Hospital Motol, Prague, Czech Republic.

Phelan McDermid syndrome is caused by 22q13.3 deletion and its typical 
features are severe intellectual disability, absent or poor speech develop-
ment, decreased pain-sensitivity, hypotonia and mild facial dysmorphism. 
The syndrome could also comprise autistic features, seizures or thermore-
gulation problems. Rare symtoms are hearing loss, genitourinary anomalies 
and congenital heart defect. Extremely rare is association of Phelan McDer-
mid syndrome and hepatic failure in early childhood. There have been de-

scribed only 2 patients with this condition so far. In these cases PIM3 gene 
(localized in 22q13.33) was considered to be responsible.
We present 7 patients (2 males and 5 females) with Phelan McDermid syn-
drome. Age at diagnosis ranges from 10 month to 55 years and deletion ex-
tent varies from 0.4 Mb to 7.6 Mb. All patients present common features 
of the syndrome, but they differ in inconstant sypmtoms. Any correlations 
between phenotype and deletion range haven′t been observed.
Patients have been diagnosed using FISH and MLPA, deletion extents were 
proven by oligonucleotide arrayCGH.
There are 6 patients with deleted PIM3 gene in our group, including two 
adult patients, but only one of these patients (10-year-old boy with 1.9 Mb 
long deletion) has developed hepatic failure recently. Therefore simple PIM3 
deletion doesn′t seem to be the cause of hepatic failure.
The possible mechanism is an alteration of the gene on the other allele, epi-
genetic factors or mutation in some modifier genes. We discuss potential 
benefit of whole exome sequencing to further elucidate mechanism in these 
patients.
Support: Czech Ministry of Health project 00064203.

 R. Pourová: None. P. Hedvičáková: None. J. Drábová: None. M. Simandlová: 
None. Š. Vejvalková: None. M. Malíková: None. D. Novotná: None.

P05.015
2q24.3 deletion involving SCN1A in a patient with profound multiple 
disabilities and severe epilepsy
S. Grotto1, C. Vanhulle2, F. Chevallier-Hélas1, L. Guyant-Maréchal1,3, P. Saugier-Veber1,4, C. 
Blondeau3, T. Frebourg1,4, P. Chambon1, A. Goldenberg1;  
1Department of Genetics, Rouen University Hospital, Rouen, France, 2Department of 
Neonatology, Rouen University Hospital, Rouen, France, 3Department of Neurology, 
Rouen University Hospital, Rouen, France, 4Inserm U1079, University of Rouen, Institute 
for Research and Innovation in Biomedicine, Rouen, France.

SCN1A haploinsufficiency is associated with Dravet syndrome. We report a 
microdeletion involving SCN1A in a patient with profound handicap. After 
uneventfully first months of life, the proband presented at 4 months febrile 
seizures after a vaccination. Examination showed hypotonia and poor eye 
contact. In the following weeks, he presented recurrent febrile or afebrile 
seizures and his neurological status deteriorated with loss of eye contact, 
worsening hypotonia, stagnation of development. EEG, initially normal, 
were severely modified after several months. Epilepsy was refractory to 
drugs. Different types of seizures were reported : generalized, partial, myo-
clonic, absences, status epilepticus. Seizures were mostly provoked by slight 
hyperthermia. At 20 years, he was unable to sit without support, had no eye 
contact, expressed no words, had dysmorphic facial features, microcephaly. 
He underwent vertebral arthrodesis and gastrostomy. Array-CGH analysis 
identified a 3.2Mb de novo deletion at 2q24.3 involving SCN1A and 11 adja-
cent genes. The proband presented several criteria of Dravet syndrome : 
onset in the first year of life, frequent and intractable seizures of different 
types, febrile seizures, but his cognitive impairment was more severe than 
that commonly associated with this disease. 2q24.3 deletions are rare and 
mostly much larger and are associated with profound disability. The severi-
ty of the clinical presentation in this patient shows that haploinsufficiency 
of other genes on 2q24.3 contributes to the profound disability associated 
to 2q24.3 deletions. This observation shows that 2q24.3 deletions should be 
considered in patients presenting severe handicap associated with febrile 
seizures, a key feature of Dravet syndrome.

 S. Grotto: None. C. Vanhulle: None. F. Chevallier-Hélas: None. L. Guyant-
Maréchal: None. P. Saugier-Veber: None. C. Blondeau: None. T. Frebourg: 
None. P. Chambon: None. A. Goldenberg: None.

P05.016
2.5 Mb Deletion of 3p25.3
K. Najafi1,2, K. Najafi1,2, G. Abassi1, B. Bozorgmehr1, A. Moshtagh1, A. Kariminejad1, M. 
Kariminejad1, R. Kariminejad1;  
1Kariminejad Najmabadi Pathology and Genetics Center, Shahrak Gharb, Tehran, Islamic 
Republic of Iran, 2Tehran University of Medical Science, Tehran, Islamic Republic of Iran.

A 6 years old girl with severe mental retardation was referred to our gene-
tics lab. The first and only child of non- consanguineous healthy parents, 
she was delivered at age of 9 months by C-section. Her birth weight was 255 
grams. At examination she does not walk or crawl. She had seizures when 
she was 2 months. Her facial features include epicanthal folds, puffiness of 
eyelids, strabismus, arched eyebrows, synophris, short upturned nose and 
long philtrum . She had notable hirsutism on her chin, forehead and legs.
Her karyotype was normal. Whole genome BAC Array Comparative Genomic 
Hybridization was performed using CYTOCHIP genomic BAC array version 
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3.0 and AGILENT 4x44 whole genome array. Data were analysed using Blue-
Fuse Multi software. A 2.5 Mb deletion of 3p25.3p25.3 was detected.
The deletion spans nucleotides 8.85 Mb to 11.3 Mb covering 23 OMIM ge-
nes and 7 OMIM diseases. We compare phenotypic and genotypic findings 
of other overlapping cases. The deleted region in our patient includes the 
SRGAP3/MEGAP gene that has been formerly implicated in cognitive im-
pairment in 3p microdeletion syndrome but does not include CAV3 gene.

 K. Najafi: None. K. Najafi: None. G. Abassi: None. B. Bozorgmehr: 
None. A. Moshtagh: None. A. Kariminejad: None. M. Kariminejad: None. R. 
Kariminejad: None.

P05.017
A pure de novo duplication of 9p in a woman with intellectual 
disability and dysmorphic features
A. Cieślikowska1, M. Kucharczyk1, M. Kugaudo2, M. Pelc1, M. Krajewska-Walasek1, K. 
Chrzanowska1;  
1Department of Medical Genetics, The Children’s Memorial Health Institute, Warsaw, 
Poland, 2Department of Child and Adolescent Psychiatry, Medical University of Warsaw, 
Warsaw, Poland.

Duplication of 9p is a fairly well-described syndrome. In spite of the varia-
tions in the size of the duplicated segment, its phenotype is clinically reco-
gnizable.
However, there are some reported cases with relatively mild phenotype, wi-
thout intellectual disability. Due to phenotypic heterogeneity it is essential 
to present detailed phenotype description to delineate a critical region for 
the 9p duplication syndrome.
We report on a 20-year-old woman with pure de novo 9p duplication. She 
was referred to the genetic counseling unit because of intellectual disabili-
ty and dysmorphic facial features. Moreover hypotonia in early childhood, 
short stature, scoliosis and hypergonadotropic hypogonadism were noted. 
The diagnosis of duplication was established by MLPA and delineated by 
arrayCGH as 46,XX.arr cgh 9p13.1-pter(199,254-38,751,949)x3 dn with the 
size of 38.55 Mb. Our report is one of the few ones giving the molecular 
and clinical characteristics of pure 9p duplication. In the literature there are 
some suggestions concerning the critical regions and phenotype-genotype 
correlation. However, the genes influencing the individual clinical manife-
stations of the 9p duplication have not yet been identified.
There is the need for further studies of 9p duplication patients to establish 
precise genotype-phenotype correlations in this chromosomal region.
The study was supported by MNiSW Grant No. 0605/B/P01/2009/37. Ac-
quiring of the Roche NimbleGen microarray platform was co-financed by 
ERDF project (EU Structural Funds) POIG.02.01.00-14-059/09.

 A. Cieślikowska: None. M. Kucharczyk: None. M. Kugaudo: None. M. Pelc: 
None. M. Krajewska-Walasek: None. K. Chrzanowska: None.

P05.018
Implementation of array comparative hybridization technology in 
detection of chromosomal abnormalities in patients with intellectual 
disability
G. Cardos1, V. Plaiasu2, V. Celmare1, D. Ochiana2, G. Motei2, M. Stoian1;  
1Personal Genetics-Medical Genetics Center, Bucharest, Romania, 2Genetics Department - 
IOMC Prof.dr.Alfred Rusescu, Bucharest, Romania.

Array Comparative Genomic Hybridization (aCGH) technology is a power-
ful tool for simultaneous detection of multiple chromosomal abnormalities 
with much higher resolution than conventional cytogenetics.
The aim of our study has been to implement the aCGH technology in detec-
tion of postnatal chromosomal abnormalities in patients with developmen-
tal delay/intellectual disabilities, with/without congenital anomalies (DD/
ID/CA).
Seven patients with DD/ID/CA and dysmorphic features, aged between 1 
to 14 years, previously assessed by conventional cytogenetic analysis, were 
included in aCGH analysis with NimbleGen ISCA Plus 3x1.4M Platform (Ro-
che).
The aCGH analysis detected clinically relevant chromosomal abnormalities 
in three of the patients analyzed, with relevant abnormal phenotype.
For the first patient, the aCGH analysis precisely characterized the marker 
chromosome found by conventional cytogenetic analysis (karyotype: 46,XX 
der (8)), a duplication of 30 Mb being involved (8q13.3-q22.3 regions).
In the second patient case, a boy of 3 year old with DD/ID, obesity (karyoty-
pe: 46,XY,t(6;12)dn), the aCGH analysis identified a 6 Mb deletion on chro-
mosome 6 (6q16.1-q16.2-q16.3 regions), with pathogenic significance.
In the third case patient, a boy aged 14 with DD/ID, facial dysmorphism and 
skeletal abnormalities (normal karyotype) a microduplication of 1.9 Mb in 

the 17p12-11.2 region was detected. This chromosomal region contains se-
veral important genes, including the dosage-sensitive RAI1 gene, suggesting 
the recently described Potocki-Lupski syndrome.
Our ongoing study demonstrates that aCGH is very useful in precisely iden-
tifying and characterizing chromosome anomalies (previously detected or 
not by conventional cytogenetics), being a valuable tool for providing an ac-
curate diagnosis and helpful genetic counseling to the family.

 G. Cardos: None. V. Plaiasu: None. V. Celmare: None. D. Ochiana: None. G. 
Motei: None. M. Stoian: None.

P05.019
Submicroscopic abnormalities in a girl with mental retardation and 
dysmorphic findings revealed by aCGH analysis
Y. K. Terzi1, F. I. Sahin1, Z. Yilmaz Celik1, I. Erol2;  
1Baskent University Faculty of Medicine Department of Medical Genetics, Ankara, 
Turkey, 2Baskent University Faculty of Medicine Department of Pediatric Neurology, 
Ankara, Turkey.

Specific copy number variations (CNVs) have been found to be associated 
with susceptibility to various intellectual and developmental disorders. One 
of those is mental retardation (MR) with developmental delay with an esti-
mated prevalence of 2-3% in the general population. Application of array 
comparative genomic hybridization (aCGH) techniques to clinical practice, 
unraveled genetic aberration in MR patients with normal constitutional ka-
ryotype. Here we report a five-year-old girl with mental and motor retarda-
tion, epilepsy, and dysmorphic findings with normal constitutional karyo-
type. To determine the genetic contribution in the development of clinical 
findings, aCGH analysis was performed. Roche NimbleGen Human CGH ISCA 
Plus 3x1.4M Array was used for aCGH analysis. The data were analyzed by 
using Nexus6 software (BioDiscovery). As a result of aCGH analysis, 5 chro-
mosomal regions were marked as important regions. Among these regions, 
one of them has been found to be related with autism spectrum disorder 
and intellectual disability, previously. Microdeletion in the PTCHD1 locus on 
Xp22.11 has been has been found in autism spectrum patients but not in he-
alty controls. However, we found a 24.3kb copy gain in the same locus in our 
patient. This finding showed that PTCHD1 locus may not be disrupted with 
deletion only, copy gain in that region might also have effect on the gene, and 
its function. Also, other identified copy gains and loss may have contributed 
to the accompanying dysmorphic findings. As we experienced in the current 
patient, array CGH analysis is a valuable tool in uncovering submicroscopic 
chromosomal rearrangements.

 Y.K. Terzi: None. F.I. Sahin: None. Z. Yilmaz Celik: None. I. Erol: None.

P05.020
Novel changes in the SLC16A2 gene identified by X-exome sequencing 
in two Finnish families with Allan-Herndon Dudley syndrome.
A. K. Philips1, M. Arvio2, H. Kääriäinen3, H. Van Esch4, S. Haas5, V. Kalscheuer5, G. Froyen6, 
I. Järvelä1;  
1Department Of Medical Genetics, Helsinki, Finland, 2Department of Child Neurology, 
Päijät-Häme Central Hospital, Lahti, Finland, 3National Institute for Health and Welfare, 
Helsinki, Finland, 4Center for Human Genetics, KU Leuven, Leuven, Belgium, 5Department 
of Human Molecular Genetics,Max Planck Institute for Molecular Genetics, Berlin, 
Germany, 6Human Genome Laboratory, Dept Of Human Genetics,VIB Center for the 
Biology of Disease, KU Leuven, Leuven, Belgium.

Background: Allan-Herndon-Dudley Syndrome (AHDS) is typically characte-
rized by severe psychomotor impairment. Mutations in the TH transporter 
gene, SLC16A2 (also known as MCT8) have been associated with the AHDS 
in more than 45 families. SLC16A2 is an essential TH transporter involved 
in the transport of TH across the blood-brain barrier and the blood-cerebro-
spinal fluid barrier.
Methods: We performed Agilent SureSelect enrichment of all X chromosome 
specific exons from the index patients, followed by massively parallel se-
quencing. All variants were filtered against the publicly available database.
Results: We identified a 5bp insertion in exon 3 of SLC16A2 gene in family 
D299, which likely caused a frameshift mutation (p.G334PfsX11). In family 
L107 we identified a C>A missense change (p.R445C) in exon 4. Both chan-
ges completely segregated with clinical phenotype in the families they were 
found and were not present in 100 anonymous Finnish controls. Affected 
patients in both families suffered from severe intellectual disability, impai-
red speech, poor head control & movement disorders.
Conclusions: The novel mutations in SLC16A2 confirm the diagnosis of Al-
lan-Herndon-Dudley syndrome and represent, to the best of our knowledge, 
the first molecularly confirmed cases in the Finnish population.

 A.K. Philips: None. M. Arvio: None. H. Kääriäinen: None. H. Van Esch: 
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None. S. Haas: None. V. Kalscheuer: None. G. Froyen: None. I. Järvelä: None.

P05.021
Allan-Herndon-Dudley syndrome: increased serum triiodothyronine 
(T3) is a key diagnostic marker
A. Riess1, J. Kohlhase2, U. Grasshoff1, M. Schöning3, O. H. Riess1, A. Tzschach1;  
1Institute of Medical Genetics and Applied Genomics, Tuebingen, Germany, 2Center for 
Human Genetics, Freiburg,, Germany, 3Childrens Hospital, University of Tuebingen, 
Tuebingen, Germany.

Allan-Herndon-Dudley syndrome (AHDS) is an X-linked intellectual disabili-
ty syndrome caused by mutations in SLC16A2 which encodes the monocarb-
oxylate thyroid hormone transporter 8 (MCT8). Clinically, the affected male 
patients are characterized by severe intellectual disability, initial hypotonia 
with subsequent spastic paraplegia, dystonic posturing and superimposed 
paroxysmal dyskinesia. The patients typically have elongated faces, but 
other dysmorphic features are less consistent. Leukodystrophy and white 
matter changes are present in early childhood and improve with age. The 
most specific laboratory finding in AHDS patients is an increase of serum 
triiodothyronine (T3), while serum thyroxine (T4) is decreased and thyroid-
stimulating hormone (TSH) is either normal or mildly increased.
We report on a 17-year old patient with severe intellectual disability and 
neurological problems in whom increased serum T3 led us to suspect AHDS 
which was confirmed by the detection of a SLC16A2 mutation (c.812G>A, 
p.R271H).

 A. Riess: None. J. Kohlhase: None. U. Grasshoff: None. M. Schöning: 
None. O.H. Riess: None. A. Tzschach: None.

P05.022
Alstrom syndrome: two brothers with two heterozygous ALMS1 
mutations (Y1571X AND L1423X)
G. Pi1, J. Marshall2, M. Ortiz1, A. Zuñiga1;  
1Hospital de la Ribera, Alzira (Valencia), Spain, 2The Jackson Laboratory, Bar Harbor, 
ME, United States.

Alstrom syndrome (AS, #203800) is a rare autosomal recessive disease cha-
racterized by multiorgan dysfunction. The key features are childhood obesi-
ty, blindness due to congenital retinal dystrophy, and sensorineural hearing 
loss. Associated endocrinologic features include hyperinsulinemia, early-
onset type 2 diabetes, and hypertriglyceridemia. Thus, AS shares several 
features with the common metabolic syndrome, namely obesity, hyperinsu-
linemia, and hypertriglyceridemia. Mutations in the ALMS1 gene have been 
found to be causative for AS. ALMS1 protein localizes to the basal bodies of 
cilia and plays an unknown role in intracellular trafficking.
CASE REPORT: We describe the case of two brothers of 13-year-old (male) 
and 11-year-old (female) born to unrelated healthy spanish parents. Both 
patients were attended in the Paediatric Service with a diagnosis of Alstrom 
syndrome. Boy had hypothyroidism, acanthosis nigricans and hepatosple-
nomegaly. He had normoacusia in the limit. The child also gave a history of 
photophobia with nystagmus along with 100% visual disability. The patient 
also had secondary metabolic myopathy which involved the proximal mus-
cles and kyphosis. Girl had hypothyroidism, dyslipemia, hypoacusia and di-
lated caridomiopathy. As her brother, she was blind (100%) and had a histo-
ry of photophobia with nistagmus. Both brothers had a progressive cronic 
nephropathy and central obesity. Genetic analysis showed that both were 
carriers of two heterozygous ALMS1 mutations: c.5145T>G; p.Tyr1715X and 
c.4268T>A; p.Leu1423X. Both mutations cause a truncated protein and had 
been described previously in literature. Diagnosis of Alstrom Syndrome can 
be difficult because some features begin at birth and others emerge as the 
child develops and phenotype is family-dependent.

 G. Pi: None. J. Marshall: None. M. Ortiz: None. A. Zuñiga: None.

P05.023
6q25.3 deletion encompassing ARID1B in a patient with intellectual 
disability and aggressive behavior
F. Lopes1, M. Barbosa2, G. Soares2, S. Sousa1, T. Temudo3, C. Gomes1, P. Maciel1;  
1Life and Health Sciences Research Institute (ICVS), School of Health Sciences, University 
of Minho, Braga, Portugal, 2Center for Medical Genetics Dr. Jacinto Magalhães, National 
Health Institute Dr Ricardo Jorge, Porto, Portugal, 3Serviço de Pediatria, Hospital Geral 
de St. António, Porto, Portugal.

Introduction
Intellectual disability (ID) is one of the most frequent and disabling neu-
rological impairments in school-age children, accounting for 1-3% of the 
population in the developed countries. The impact of aCGH in the practice 

of Medical Genetics has been transformative, allowing genome-wide studies 
in patients with ID.
Patients and Methods
In this work we report a de novo deletion at 6q25.3 citoband in a patient 
with hirsutism, sparse and coarse hair, coarse face, bushy eyebrows, squint, 
bulbous nose, large mouth, thin upper lip, short stature, brachydactyly, um-
bilical hernia, borderline hepatosplenomegaly (on US).
The alteration was determined by aCGH analysis (Agilent 180K custom ar-
ray) and the confirmation studies and inheritance analysis was carried out 
by qPCR using a fragment designed inside the altered region.
Results and conclusion
aCGH revealed a de novo 2.7 Mb deletion at chromosome region 6q25.3 con-
taining 14 genes. This region was found to be deleted in patients with deve-
lopment delay, microcephaly, dysmorphic features and hearing loss together 
with sacral/anorectal malformations (Nagamani S. et al, 2009; Titomanlio 
L. et al, 2006). Among the genes affected in the patient, ARID1B (AT-RICH 
INTERACTION DOMAIN-CONTAINING PROTEIN 1B) was recently found to 
be mutated in Coffin-Siris syndrome patients. The authors also described 
copy number variations affecting ARID1B gene to be associated with the 
syndrome (Santem GW, et al, 2012). Siris syndrome and the intellectual and 
speech impairment also featured in the syndrome. Our patient brings new 
insight to the delineation of the 6q25 microdeletion syndrome and ARID1B 
haploinsufficiency in Coffin-Siris syndrome.

 F. Lopes: None. M. Barbosa: None. G. Soares: None. S. Sousa: None. T. 
Temudo: None. C. Gomes: None. P. Maciel: None.

P05.024
Chromosome Xq11.23 deletion of 846 kb in a 2,5-years old 
developmentally delayed boy with agammaglobulinemia
D. Ilencikova1, M. Hikkelova2, A. Soltysova3, Z. Kukova1, A. Hlavata1, L. Kovacs1;  
1II. Pediatric Department of Children University Hospital, Comenius University, 
Bratislava, Bratislava, Slovakia, 2Gendiagnostica, Bratislava, Slovakia, 3Laboratory of 
Genetics, Institute of Molecular Physiology and Genetics, Bratislava, Bratislava, Slovakia.

We present a 2,5 years old male from orphanage, examined at the age of 11 
months for developmental delay and frequent bronchitis. The boy is the first 
child of a healthy, consanguineous couple. His cousin died at the age of 3 
years and was mentally retarded with immunodeficiency. He was delivered 
at 37 weeks of gestation, birth weight of 2700 g (pc=25th), length of 48 cm 
(pc=50th) with normocephaly. Clinical evaluation revealed: short stature ( - 
4,2 SDS), hypotonia, hypotrophy, pectus excavatum, alopecia areata occipital, 
ventricular septal defect, congenital glaucoma, hypacusis mixta, CD19 nega-
tive agammaglobulinemia. Development milestones were delayed, he was 
lying in bed. For epilepsy and feeding problems we performed screening for 
metabolic disorders, but results were negative. Cerebral MRI was normal. 
The aCGH-chip 44 Oligo Microarray Agilent detected a deletion on chr X: 
48.635.654-49.481.774 bp 846kb, Xp11.23. Fourty four genes are located in 
the deleted region including PQBP1 and SYP, which may be good candidates 
in generating the phenotype. The PQBP1caused Renpenning syndrome, an 
X-linked mental retardation syndrome with clinically recognizable features 
in our patient. The SYP is involved in regulation of gene for Wiskott-Aldrich 
syndrome.

 D. Ilencikova: None. M. Hikkelova: None. A. Soltysova: None. Z. Kukova: 
None. A. Hlavata: None. L. Kovacs: None.

P05.025
Array-CGH study of chromosomal rearrangements in patients with 
intellectual disability from Russia and Ukraine
N. V. Hryshchenko1, N. A. Skryabin2, A. A. Kashevarova2, L. A. Livshits1, I. N. Lebedev2;  
1Institute of Molecular Biology and Genetics NAS of Ukraine, Kyiv, Ukraine, 2Institute of 
Medical Genetics, Tomsk, Russian Federation.

This research is an extension of the chromosomal rearrangements study in 
patients with intellectual disability (ID), which was supported by EC FP-7 
CHERISH project (no. 223692). The previously obtained results based on 
array-CGH screening revealed pathogenic causative CNVs in 15.8% of pati-
ents with ID (9 of 57). Thereby the high information content of array-CGH 
for identification of genomic rearrangements associated with ID has been 
proved. As far as the majority of identified chromosomal deletions and du-
plications were benign (non-pathogenic) CNVs, it is important to distinguish 
common CNVs in the observed groups. Therefore we initiated a molecular 
cytogenetic study in ID-patients of two similar ethnic groups (Slavic Russian 
and Ukrainian populations).
The first data of array CGH analysis showed that the most frequent CNVs 
in our groups were dup8p11.23-p11.22, dup/del15q11.2 and dup6p21.32. 
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The high frequency of these rearrangements suggests that they are benign, 
but this hypothesis needs to be verified. In contrast, rare probably pathoge-
nic chromosomal rearrangements have been also detected in both groups of 
patients, some of which are identical in patients from Russia and Ukraine.
Further research will allow us to define the role of novel CNVs in the ID-phe-
notype manifestation, and determine the frequency of common pathogenic 
as well as non-pathogenic rearrangements in both populations.
The results of this study will significantly improve information content of 
molecular cytogenetic screening based on array-CGH in ID-patients from 
our countries.

 N.V. Hryshchenko: None. N.A. Skryabin: None. A.A. Kashevarova: None. L.A. 
Livshits: None. I.N. Lebedev: None.

P05.026
A small de novo 16q24.1 duplication in a woman with severe clinical 
features
S. Redon1,2, C. Bénech3,1, S. Audebert-Bellanger2, G. Friocourt1, M. Planes2, P. Parent2, C. 
Férec1,2,3;  
1INSERM U1078, Brest, France, 2CHRU, Brest, France, 3EFS, Brest, France.

We report here a de novo 16q24.1 interstitial duplication in a woman with 
a severe phenotype consistent with mental retardation, spastic paraplegia, 
severe epilepsy, a narrow and arched palate, malar hypoplasia, little sub-
cutaneous fat and arachnodactyly. Although conventional karyotyping was 
found to be normal, array-CGH detected a small duplication on chromosome 
16. Using QFM-PCR, we characterised its proximal and distal breakpoints. 
The duplication, which is approximately 250 kb, encompasses seven genes 
(KIAA0182, GINS2, c16orf74, COX4NB, COX4I1, MIR1910 and IRF8). Several 
reports have previously described large 16q duplications, and some of these 
overlap with our region in 16q24.1.
Due to the variability of the described phenotypes, the characterisation of 
small 16q duplications may help to determine critical regions and the genes 
they contain that are associated with the components of complex pheno-
types.

 S. Redon: None. C. Bénech: None. S. Audebert-Bellanger: None. G. 
Friocourt: None. M. Planes: None. P. Parent: None. C. Férec: None.

P05.028
New insights on cognitive and structural brain imaging phenotype in 
primary microcephaly due to ASPM mutations
S. Passemard1,2,3, M. Schaer4, M. Laurent5, K. Hernandez1, O. Boespflug Tanguy6, T. 
Billette de Villemeur7, B. Isidor8, B. Gérard1,9, M. Elmaleh10, P. Gressens2,3, S. Eliez4, A. 
Verloes1,2,3;  
1Département de Génétique, hopital Robert Debré, Paris, France, 2Inserm U676, 
Hopital Robert Debré, Paris, France, 3Université Paris Diderot Paris7, Paris, France, 
4Office Médico Pédagogique, Université de Genève, Genève, Switzerland, 5Service de 
Psychopathologie, hopital Robert Debré, Paris, France, 6Service de neuropédiatrie, 
hopital Robert Debré, Paris, France, 7Service de neuropédiatrie, hopital Trousseau, 
Paris, France, 8Département de Génétique, hopital Mère Enfant, chu Nantes, Nantes, 
France, 9Laboratoire de diagnostic génétique. CHU de Strasbourg - Nouvel Hôpital Civil, 
Strasbourg, France, 10Service de radiopédiatrie, hopital Robert Debré, Paris, France.

Primary recessive microcephaly (MCPH) caused by ASPM mutations is a 
model of abnormal brain development linked to neural progenitors prolife-
ration defects. MCPH is defined as a homogenous reduction of cerebral volu-
me principally affecting the cortex. The reduction of brain volume has been 
correlated to cognitive disabilities. However, correlation between cognitive 
functions and structural brain phenotype has not yet been well established 
in genetic microcephalies.
Here, we provide evidence that specific cognitive functions are preserved 
in ASPM-related patients and this is correlated with their structural brain 
changes. General intelligence, memory scales and structural brain magnetic 
resonance imaging scans were acquired from 6 ASPM-related patients.
Using cranial MRI, we measured the volume of the different brain structures 
and focused on the analyze of the cortical volume, surface and thickness. 
These microcephalic patients have a normal mnesic functioning and preser-
ved hippocampal volume compared to other cortical areas.
Unlike most previous data that linked microcephaly to mental retardation, 
these findings suggest i) that these microcephalic ASPM-related patients are 
able to learn despite their cognitive disabilities and ii) that other master 
genes than ASPM are necessary for the development of hippocampus for-
mation and function.

 S. Passemard: None. M. Schaer: None. M. Laurent: None. K. Hernandez: 
None. O. Boespflug Tanguy: None. T. Billette de Villemeur: None. B. Isidor: 
None. B. Gérard: None. M. Elmaleh: None. P. Gressens: None. S. Eliez: 
None. A. Verloes: None.

P05.029
ATRX duplication syndrome: two overlapping duplications at Xq13.3-
q21.1
F. Martinez, M. Rosello, S. Mayo, S. Monfort, S. J. Oltra, C. Orellana;  
Fundacion para la Investigacion, Valencia, Spain.

In two unrelated male patients with syndromic intellectual disability (ID) 
we detected two duplications of 12 and 18 Mb, respectively, by array-CGH. 
The common overlapping interval spans 6Mb at Xq13.3-q21.1, where only 
25 genes are annotated. Interestingly, both patients also share many clini-
cal features, suggesting a major role for any of the genes contained in the 
common interval. Among these, the most outstanding is ATRX, the causative 
gene of X-linked alpha-thalassemia/mental retardation syndrome, one of the 
growing list of genes implied in chromatin remodeling causing ID: MECP2, 
CBP, RSK2, NSD1, etc. Many of these genes, especially MECP2, which closely 
interacts with ATRX, are dose-sensitive so that not only haploinsufficiency 
mutations, but also duplications are related with syndromic ID.
Among the clinical features, both patients share severe ID, absent expressi-
ve speech, early hypotonia, behavioral problems (hyperactivity, repetitive 
self-stimulatory behavior), postnatal growth deficiency,microcephaly,micr
ognathia, cryptorchidism and several dysmorphic features such as low-set 
posteriorly rotated ears or downslanting palpebral fissures. These features 
strikingly resemble the usual findings among patients with loss-of-function 
mutations of this gene. Furthermore, only one of the carrier mothers of our 
patients was informative in the analysis of X-chromosome inactivation, and 
she showed a completely skewed X-chromosome inactivation. This is a con-
stant finding among female carriers of inactivating point mutations of this 
gene. Taken all together, although the implication of further genes cannot be 
excluded, we propose that the increased dosage of ATRX is the major patho-
genic mechanism of this X-linked phenotype, a duplication syndrome that 
evokes that of MECP2.

 F. Martinez: None. M. Rosello: None. S. Mayo: None. S. Monfort: None. S.J. 
Oltra: None. C. Orellana: None.

P05.030
Custom designed CGH array in autism spectrum disorders
C. Orellana, M. Roselló, S. Monfort, S. Mayo, S. Oltra, F. Martinez;  
Hospital Universitario La Fe, Valencia, Spain.

Introduction: Autism spectrum disorders (ASD) have a complex multifac-
torial etilogy. Recently, copy number variants (CNV’s) have been shown 
to contribute to over 10% of ASD cases. Many of the known genes whose 
mutations cause ASD, have functions related to epigenetic regulation. We 
have applied a custom-designed oligo array CGH with an exonic overlapping 
coverage of 450 genes known to cause autism or intellectual disability and 
autism candidate genes related to epigenetic machinery.
Material and methods: Custom oligonucleotide arrays (formats 4x44 and 
8x60) were designed with e-Array Agilent technology. The final array design 
contains: 36,000 exonic probes for 450 genes considered of high priority 
(mean distance between probes 25bp), 2,000 probes for regulatory ele-
ments and microRNA’s and 22,000 whole genome probes (backbone).
Results: We have studied a series of 139 patients including syndromic au-
tism and/or familial cases of idiopathic autism. We have found 24 cases with 
pathological CNV’s. Most are non-recurrent CNV, what allow us to propose 
new candidate genes involved in autism.
Discussion: Our results confirm the importance of three regions in autism: 
Xq28 (MECP2), 22q13 (SHANK3) and 16q13, while all others regions are 
extremely heterogeneous. Most pathological CNV were found in cases with 
syndromic autism.

 C. Orellana: None. M. Roselló: None. S. Monfort: None. S. Mayo: None. S. 
Oltra: None. F. Martinez: None.

P05.031
The 15q11.2 deletion and autism spectrum disorders
V. De Wolf, H. Peeters, K. Devriendt;  
KU Leuven, Leuven, Belgium.

Autism Spectrum Disorders (ASDs) are frequent genetic neurodevelopmen-
tal disorders. Several studies have shown the association of Copy Number 
Variations, both de novo and rare inherited, with ASD. Deletions of chromo-
some 15q11.2 (BP1-BP2 region) including CYFIP1, NIPA1, NIPA2 and TUBG-
CP5, are associated with intellectual disability, epilepsy, schizophrenia and 
autism. CYFIP1 is an important binding partner of FMRP and FMR1 muta-
tions cause Fragile X syndrome, often associated with autism (30%). Also, 
patients with the Prader-Willi phenotype caused by paternal deletions of 
the 15q11-13 BP1-BP3 region present a more severe behavioral phenotype 
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(ADHD, autism and OCD) compared to those having the BP2-BP3 deletion. 
Together, this pinpoints the 15q11.2 deleted region as a risk variant for 
ASD.
Quantitative Real-Time Polymerase Chain Reaction is used to test the oc-
currence of deletions of CYFIP1 in ASD patients with intellectual disability 
(IQ<70), ASD patients with normal intelligence (IQ>70) and controls. We 
also performed exome sequencing on two ASD families with the proband 
carrying the del15q11.2, inherited from a normal parent.
We present the results of an association study of CYFIP1 deletions in ASD 
patients. Given the variability of the phenotype of del15q11.2, we hypothe-
size that additional variants in the other allele, genes of the FMRP network 
or known ASD genes can contribute to the phenotype (multi-hit model). We 
present the results of exome sequencing of two ASD families, searching for 
additional hits.
The 15q11.2 deletion is likely to be a risk factor for ASD with/without men-
tal retardation. A multi-hit model could explain the phenotypic variability.

 V. De Wolf: None. H. Peeters: None. K. Devriendt: None.

P05.032
The genetic basis of autism spectrum disorders: identification and 
analysis of structural variants
N. Brison1, S. Iqbal1, W. De la Marche2, J. Steyaert2, I. Noens3, K. Devriendt1, H. Peeters1;  
1Department of Human Genetics, K.U.Leuven, Leuven, Belgium, 2Department of 
Adolescent and Child Psychiatry, K.U.Leuven, Leuven, Belgium, 3Department of Parenting 
and Special Education, K.U.Leuven, K.U.Leuven, Leuven, Belgium.

Background:
The genetic causes of autism spectrum disorders (ASDs) are heterogeneous 
and still unknown in the majority of cases. Structural copy number variants 
(CNVs) were found in sufficiently high frequency to suggest that cytogenetic 
and microarray analyses are considered in routine clinical workup. An inte-
resting paradigm for clinical practice is that each rare CNV may account for 
only a small proportion of variance in ASD at the population level but may 
have a large effect in a few families in which it segregates.
Material and methods: 
CNV association studies are performed in a family based cohort. The sample 
contains 161 families ascertained through one or more autistic probands 
with normal intelligence or mild intellectual disability. The study cohort 
contains 648 individuals: 227 probands, 324 parents, 97 unaffected siblings 
belonging to 161 families. All probands, unaffected siblings and parents are 
genotyped with high-resolution Illumina OMNI 2.5-8v1 microarrays. For all 
individuals, an extensive list of phenotypic information is collected inclu-
ding IQ, SRS scores, 3DI, clinical genetic examination and family history.
Results:
We present the results of a family based study on the validity of CNV de-
tection in ASD using a high resolution platform. We study the segregation 
of known and novel rare CNVs with qualitative and quantitative autism 
phenotypes. Additionally association studies are performed with respect to 
amongst others gene content and parental origin.
Conclusion:
With this study we aim to contribute to the clinical validation of the current 
knowledge of ASD risk variants and to the identification of novel variants.

 N. Brison: None. S. Iqbal: None. W. De la Marche: None. J. Steyaert: None. I. 
Noens: None. K. Devriendt: None. H. Peeters: None.

P05.033
New role for microtubule plus-end tracking proteins: mutation in 
the CLIP-1 (CLIP-170) gene causes autosomal recessive intellectual 
disability (ARID)
F. Larti1, K. Kahrizi1, L. Musante2, H. Hu2, T. Wienker2, M. Banan1, Z. Fattahi1, N. 
Bazzazadegan1, Z. Liu3, E. Papari1, H. Ropers2, N. Galjart3, H. Najmabadi1;  
1Genetics Research Center, University of Social Welfare and Rehabilitation Sciences, 
Tehran, Islamic Republic of Iran, 2Department of Human Molecular Genetics, Max Planck 
Institute for Molecular Genetics, Berlin, Germany, 3Department of Cell Biology and 
Genetics, Erasmus MC, Rotterdam, Netherlands.

In the context of a comprehensive research project, investigating novel 
ARID genes, linkage analysis based on autozygosity mapping helped us to 
identify a new ID locus on Chr.12q24.13-q24.31 (LOD =3.7), in an Iranian 
family. Next generation sequencing following exon enrichment in this ge-
nomic interval, detected one nonsense mutation (p.Q1010X) in the CLIP-1 
gene. This gene encodes a member of microtubule plus-end tracking prote-
ins that specifically associates with the ends of growing microtubules. CLIP-
170 contributes to kinetochore–microtubule attachments, and has a role in 
neuronal development. It is also necessary for axon formation and dendrite 

morphology in rat neurons. The detected mutation completely removes part 
of the central α-helical coiled coil domain and the two functional C-terminal 
metal-binding motifs, disturbing CLIP-170 intramolecular conformational 
changes and its interaction with other proteins. In order to prove the in-
volvement of CLIP-1 in neurodevelopmental disorders, we studied mutant 
and normal established lymphoblastoid and skin fibroblast cell lines. Re-
verse transcriptase PCR confirmed the stop codon in all of the mutant cell 
lines. Western blotting with antibodies against the N-terminus of CLIP-170 
revealed a truncated protein in affected individuals’ cell lines; while a C-
terminal-specific antibody didn’t detect any protein. Immunofluorescence 
microscopy experiments confirmed the Western blot data, showing micro-
tubule plus-end staining in wild type and mutant CLIP-1 fibroblasts with N-
terminal-specific antibodies, whereas C-terminal-specific CLIP-170 antibo-
dy just showed staining in normal fibroblasts. Altogether, our data present 
the first evidence for the involvement of the CLIP-170 in cognitive function 
and we propose CLIP-1(CLIP-170) as a novel gene for ARID.

 F. Larti: None. K. Kahrizi: None. L. Musante: None. H. Hu: None. T. Wienker: 
None. M. Banan: None. Z. Fattahi: None. N. Bazzazadegan: None. Z. Liu: 
None. E. Papari: None. H. Ropers: None. N. Galjart: None. H. Najmabadi: 
None.

P05.034
De Novo Intragenic Deletion of AUTS2 in a Patient with Developmental 
Delay: A Case Report
L. K. McGregor1, A. Jolley2, W. Waters2, S. Brown2, J. Nicholl2, S. Yu2,3;  
1South Australian Clinical Genetics Service, Directorate of Genetics and Molecular 
Pathology, SA Pathology at Women’s and Children’s Hospital, South Australia, Adelaide, 
Australia, 2Department of Genetic Medicine, Directorate of Genetics and Molecular 
Pathology, SA Pathology at Women’s and Children’s Hospital, South Australia, Adelaide, 
Australia, 3School of Paediatrics and Reproductive Health, The University of Adelaide, 
Adelaide, Australia.

Array CGH identified a de novo interstitial deletion of 683-806kb at chro-
mosome 7q11.22 involving multiple exons of the AUTS2 gene, in a 13 year 
old male with learning difficulties, developmental delay, short stature, pto-
sis and facial dysmorphism. This is the second report of an isolated de novo 
intragenic deletion of AUTS2. 
The proband was referred with a history of proportionate short stature, 
hypotonia, delay in speech and fine motor skills, ptosis and facial dysmor-
phism. Array CGH was performed using the BlueGnome Cytochip oligo ISCA 
8 x 60K array platform. Array CGH revealed a de novo interstitial deletion 
at chromosome 7q11.22 involving exons 3 - 5 of AUTS2 and no other copy 
number variants. His parents and unaffected brother had no deletion.
The AUTS2 gene spans 1.19Mb of genomic DNA on chromosome 7 contains 
19 exons. The molecular function of AUTS2 is unknown. Previous publica-
tions describe a number of individuals with disruptions involving AUTS2 
who present with developmental delay/ intellectual disability, hypotonia 
and autism. Early cases all resulted from translocations or inversions which 
disrupted other genes in addition to AUTS2 and made it difficult to attribute 
the phenotype to AUTS2 alone. The patient described in our report (and a re-
cent report of another two patients) who have intragenic deletions of AUTS2 
with no other CNVs provides strong evidence that disruption of AUTS2 alone 
results in a syndromic neurodevelopmental disorder.

 L.K. McGregor: None. A. Jolley: None. W. Waters: None. S. Brown: None. J. 
Nicholl: None. S. Yu: None.

P05.035
A comprehensive study on Iranian patients with Bardet-Biedl 
syndrome
Z. Fattahi1,2, P. Rostami2, A. Najmabadi3, M. R. Akbari4, A. Kariminejad2;  
1Genetics Research Centre, University of Social Welfare and Rehabilitation Sciences, 
Tehran, Islamic Republic of Iran, 2Kariminejad - Najmabadi Pathology & Genetics Center, 
Tehran, Islamic Republic of Iran, 3University of California,San Diego, San Diego, CA, 
United States, 4Women’s College Research Institute, University of Toronto, Toronto, ON, 
Canada.

Bardet-Biedl syndrome (BBS) is a rare genetic disorder affecting brain with 
a wide range of phenotypes, including deterioration of the intellect and neu-
rological functions. BBS is a heterogeneous disorder, typically inherited in 
an autosomal recessive manner with 16 known genes.
This study was performed to detect responsible genes and mutation spec-
trum in a cohort of 23 Iranian BBS patients. Initially, the most commonly 
mutated genes (BBS1, BBS2 and BBS10) accounting for about 50% of BBS 
patients were screened by direct Sanger sequencing. Final diagnosis was de-
termined for 4 patients in BBS2 gene, including three novel mutations. Next, 
three of the remaining patients were chosen and whole exome sequencing 
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was performed. Coverage of known BBS genes was 97% in average at 20x 
depth of coverage. Whole exome sequencing revealed novel BBS4 mutation 
in one patient, and other two patients had no mutations in any of the 16 
known BBS genes. Finally, six other commonly mutated BBS genes (BBS3, 
BBS4, BBS6, BBS7, BBS9 and BBS12) accounting about 20% of BBS patients, 
were selected for screening in the remaining 16 patients, which is currently 
underway. However, responsible mutations have been identified for 5 other 
patients in BBS12 and BBS9 genes, including three novel mutations.
Our result shows that despite the reported high prevalence of BBS1 and 
BBS10 mutations in BBS patients of other populations, these two genes may 
not play an important role in Iranian patients whilst other genes like BBS2 
and BBS12 seem to have a greater role comparing to other populations.

 Z. Fattahi: None. P. Rostami: None. A. Najmabadi: None. M.R. Akbari: 
None. A. Kariminejad: None.

P05.036
Diagnosis and management of Bohring-Opitz Syndrome with or 
without ASXL1 mutations
J. M. Graham1, B. Russell2, J. Johnston3, L. Biesecker3;  
1Cedars Sinai Medical Center, Los Angeles, CA, United States, 2UCI Medical Center, Los 
Angeles, CA, United States, 3National Human Genome Research Institute NIH, Bethesda, 
MD, United States.

We define the characteristic features and management for Bohring-Opitz 
Syndrome (BOS), a rare genetic condition characterized by distinctive facial 
features, characteristic posture, microcephaly, severe intellectual disability 
and feeding problems. Since being initially delineated in 1999, there are now 
approximately 30 published cases. In 2011, Hoischen et al. identified de novo 
nonsense mutations in ASXL1 in 7 out of 13 patients with BOS. Previously, 
somatic mutations in ASXL1 have been detected in myeloid malignancies, 
suggesting ASXL1 might be involved in tumor suppression. We report natu-
ral history from 3 previously unpublished patients with BOS, including the 
first known case of BOS with bilateral Wilms tumors. All 3 patients had no-
vel de novo frameshift mutations in ASXL1, and 2 patients are normocephalic 
with varied feeding issues and distinctive personalities (interactive, happy, 
and curious). Surviving patients with BOS may have a risk for tumors, and 
2 previous patients with BOS had neoplasms. One patient with BOS died at 
5 months with bilateral nephroblastomatosis, and another patient with BOS 
developed medulloblastoma at age 5 years; neither had mutations in ASXL1. 
With a malignancy potential for BOS, tumor surveillance should be conside-
red in patients with and without ASXL1 mutations for disease monitoring 
and management. Diagnostic criteria may also need to be broadened to help 
identify previously undiagnosed cases. We review these 3 new cases and 
compare them with previous cases of BOS with and without mutations in 
ASXL1, and also with patients with mutations in ASXL3, to broaden diagno-
stic criteria and suggest a tumor surveillance protocol.

 J.M. Graham: None. B. Russell: None. J. Johnston: None. L. Biesecker: None.

P05.037
Phenotype of the french cohort of Börjeson-Forssman-Lehmann 
syndrome
I. Marey1, R. Touraine2, F. Prieur2, A. Toutain3, S. Blesson3, M. Raynaud4, P. Edery5, J. 
Roume6, V. Des Portes7, D. Héron1;  
1Groupe Hospitalier Pitié Salpetriere, paris, France, 2Service de Génétique,Centre 
Hospitalier Universitaire, Saint Etienne, France, 3Service de génétique médicale, 
Centre hospitalier Universitaire, Tours, France, 4Laboratoire de génétique moléculaire, 
Centre hospitalier Universitaire, Tours, France, 5Service de génétique clinique, Centre 
hospitalier Universitaire, Lyon, France, 6Service de génétique médicale, Centre 
hospitalier Intercommunal de Poissy, Poissy, France, 7Service de neurologie pédiatrique, 
Centre hospitalier Universitaire Lyon, Lyon, France.

Börjeson-Forssman-Lehmann syndrome (BFLS) is an X-linked mental retar-
dation syndrome first described in 1962. It is characterized by the associati-
on of intellectual disability, epilepsy, microcephaly, short stature and obesity, 
hypogonadism and characteristic craniofacial features. Some heterozygous 
females have mild clinical manifestations of BFLS.
BFLS is caused by mutations in the gene PHF6 whose function is unknown. 
The encoded protein might play a role in chromatin remodeling, in tran-
scriptional regulation, cell growth and proliferation.
In a National Clinical Research Project on Intellectual Disabilities linked to 
the X chromosome, we gathered the medical records of 8 french male pati-
ents with a mutation in PHF6 gene and 7 female carriers within 5 families.
In males, intellectual disability, ranging from moderate to severe, characteri-
stic craniofacial morphology, obesity, gynecomastia and hypogonadism were 
constant fetaures. Deafness and hypothyroidism were two frequent features 
in our cohort, whilst microcephaly and short stature were less frequent.

Three female carriers with random X-inactivation were symptomatic, with 
one of them having mild intellectual disability and the other two harboring 
suggestive craniofacial dysmorphism. Three asymptomatic female carriers 
had a skewed X-inactivation. Thus, X-inactivation, whether random or ske-
wed, may determine the presence or the absence of mild signs of BFLS in 
female carriers.
At the molecular level, two PHF6 mutations had been previously reported 
and three were novel missense mutations. On the whole, 17 different PHF6 
mutations were identified in BFLS patients.
Our data are in line with those of the BFLS literature. This ongoing study will 
focus on neuropsychological phenotyping of BFLS patients.

 I. Marey: None. R. Touraine: None. F. Prieur: None. A. Toutain: None. S. 
Blesson: None. M. Raynaud: None. P. Edery: None. J. Roume: None. V. Des 
Portes: None. D. Héron: None.

P05.038
Mutations in TUBG1 and the MT-dependent Motor Proteins DYNC1H1, 
KIF5C and KIF2A Cause Malformations of Cortical Development and 
Microcephaly
K. POIRIER1, N. Lebrun1, L. Broix1, G. Tian2, Y. Saillour1, C. Boscheron3, E. Parrini4, S. 
Valence1, D. Lacombe5, D. Geneviève6, E. Fontana7, F. Darra7, C. Cances8, M. Barth9, D. 
Bonneau9, B. Dalla Bernadina7, S. N’Guyen10, C. Gitiaux1, P. Parent11, V. des Portes12, J. 
Pedespan13, P. Nitschke14, T. Hieu14, C. Masson15, D. Zelenika16, A. Andrieux17, F. Francis18, R. 
Guerrini4, N. Cowan19, N. Bahi- Buisson1, J. Chelly1;  
1Institut Cochin; Université Paris Descartes; CNRS (UMR 8104); Paris, France. 
Inserm, U1016, Paris, Fr, Paris, France, 2Department of Biochemistry and Molecular 
Pharmacology, New York University Medical Center, New York, NY 10016, NY, NY, United 
States, 3Institut des Neurosciences, Inserm, U836, Université Joseph Fourier – Grenoble 
1, France, Grenoble, France, 4Pediatric Neurology Unit and Laboratories, Children‘s 
Hospital A. Meyer-University of Florence, Florence, Italy, 5Department of Medical 
Genetics, CHU Pellegrin, Bordeaux, France, 6Department of Medical Genetics, Université 
Montpellier 1, INSERM U844, Montpellier, France, 7UOC di Neuropsichiatria Infantile, 
Azienda Ospedaliera Univesritaria di Verona, Verona, Italy, 8Département de Pédiatrie, 
CHU Toulouse, Toulouse, France, 9INSERM: U694, Université d‘Angers, Angers, France, 
10Clinique Médicale Pédiatrique, CHU de Nantes, Nantes, France, 11Unité d‘hémato-
oncologie Hôpital des Enfants, Brest, France, 12Département de Pédiatrie, Centre 
Hospitalier Lyon Sud, Hospices Civils de Lyon, Lyon, France, 13Service de Pédiatrie, CHU 
Pellegrin, Bordeaux, France, 14Bioinformatics plateform, Université Paris Descartes,, 
Paris, France, 15Bioinformatics plateform, Université Paris Descartes, Paris, France, 
16Centre National de Génotypage (CNG), Evry, France, 17Institut des Neurosciences, 
Inserm, U836, Université Joseph Fourier, Grenoble, France, 18INSERM - Institut du Fer à 
Moulin, Paris, France, 19Department of Biochemistry and Molecular Pharmacology, New 
York University Medical Center, New York, NY 10016, New york, NY, United States.

The genetic causes of malformations of cortical development (MCD) remain 
largely unknown. Here we report the discovery of multiple disease-causing 
missense mutations in TUBG1, DYNC1H1 and KIF2A, as well as a single 
germline mosaic mutation in KIF5C. We find a frequent recurrence of mu-
tations in DYNC1H1, implying that this gene is a major locus implicated in 
unexplained MCD. The mutations in KIF5C, KIF2A and DYNC1H1 drastically 
affect ATP hydrolysis, productive protein folding or microtubule binding, 
while suppression of Tubg1 expression in vivo interferes with proper neu-
ronal migration and expression of Tubg1 mutations in S. cerevisiae results 
in disruption of normal microtubule behaviour. Our data reinforce the im-
portance of centrosome- and MT-related proteins in cortical development 
and strongly suggest that MTdependent mitotic and post-mitotic processes 
are major contributors to the pathogenesis of MCD.

 K. Poirier: None. N. Lebrun: None. L. Broix: None. G. Tian: None. Y. Saillour: 
None. C. Boscheron: None. E. Parrini: None. S. Valence: None. D. Lacombe: 
None. D. Geneviève: None. E. Fontana: None. F. Darra: None. C. Cances: 
None. M. Barth: None. D. Bonneau: None. B. Dalla Bernadina: None. S. 
N’Guyen: None. C. Gitiaux: None. P. Parent: None. V. des Portes: None. J. 
Pedespan: None. P. Nitschke: None. T. Hieu: None. C. Masson: None. D. 
Zelenika: None. A. Andrieux: None. F. Francis: None. R. Guerrini: None. N. 
Cowan: None. N. Bahi- Buisson: None. J. Chelly: None.

P05.039
Prospective Study of Functional Outcomes in Children with Cerebellar 
Atrophy
A. Al-Maawali, S. Blaser, X. Zhao, G. Yoon;  
The Hospital for Sick Children, Toronto, ON, Canada.

AIM: To identify clinical and radiological predictors of functional outcome in 
patients with childhood onset cerebellar atrophy. 
METHODS: Over a period of 5 years, we evaluated 44 patients with confir-
med cerebellar atrophy on MRI. Patients were grouped according to whether 
the cerebellar atrophy was isolated or associated with other radiological 
abnormalities. Patients with posterior fossa malformations or non-genetic 
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aetiologies of cerebellar atrophy were excluded. MRI (1.5 T) was carried out 
73 times on 44 patients. The severity of cerebellar atrophy using qualitati-
ve and quantitative scoring systems was recorded. Standardized activities 
of daily living (ADL) assessment was used to characterize the spectrum of 
functional outcomes. The characteristics of the participants were analyzed 
using descriptive statistics. 
RESULTS: We evaluated 44 patients, 26 male and 19 female. The mean age 
of symptom onset was 20 months (range, birth to 10 years). The isolated 
cerebellar atrophy group had better functional outcomes compared to those 
with cerebellar atrophy associated with other radiological abnormalities. 
Age of onset of cerebellar atrophy before 2 years of age, progression of cere-
bellar atrophy on MRI, presence of seizures, and decreased size of transver-
se cerebellar hemisphere diameter were associated with worse functional 
outcomes.
CONCLUSIONS: We present a prospective study of clinical and radiological 
predictors of functional outcome in patients with childhood onset cerebellar 
atrophy. This information may be useful in the diagnosis and future manage-
ment of this complex group of disorders.

 A. Al-Maawali: None. S. Blaser: None. X. Zhao: None. G. Yoon: None.

P05.040
A new family with SLC9A6 mutation expanding the phenotypic 
spectrum of Christianson syndrome
A. Masurel-Paulet1, A. Piton2, S. Chancenotte3, C. Redin2, D. Minot1, A. Creppy2,4, M. 
Ruffier-Bourdet3, C. Thauvin1,5, J. Thevenon1,5, A. Curie6, G. Blanchard6, M. Bonnet3, M. 
Archimbaud3, J. Mandel2,4, L. Faivre1,5;  
1Centre de génétique et Centre de Référence Anomalies du développement et Syndromes 
malformatifs, CHU DIJON, France, 2Department of Neurogenetics and Translational 
medicine, IGBMC, CNRS/INSERM and University of Strasbourg, Illkirch, France, 3Centre 
Référent des Troubles du Langage et des Apprentissages, Hôpital d‘Enfants, CHU DIJON, 
France, 4Laboratoire de Diagnostic génétique, CHU Strasbourg, France, 5EA 4271 GAD, 
Faculté de Médecine, Université de Bourgogne, Dijon, France, 6Service de Neurologie 
Pédiatrique, CHU Lyon, Hôpital Femme Mère Enfant, Bron, France.

High-throughput sequencing can broaden the clinical variability associated 
to a known gene, by sequencing panels of genes in patients with no precise 
clinical diagnosis. From a series of 50 patients with undiagnosed ID studied 
by targeted sequencing of 220 ID-genes, we identified a splicing mutation 
(c.526-9_526-5del) in the SLC9A6 gene in a 9-year-old boy with mild ID, mi-
crocephaly and social interaction disabilities. This intronic microdeletion 
leads to skipping of exon 3 and to an inframe deletion of 26 aminoacids in 
the TM4 domain. It segregates with cognitive impairment or learning diffi-
culties in other members of the family. Mutations in SLC9A6 have been re-
ported in X-linked Christianson syndrome associating severe to profound 
intellectual deficiency and an Angelman-like phenotype, with microcephaly, 
absent speech, ataxia with progressive cerebellar atrophy, ophtalmople-
gia, epilepsy, and neurologic regression. Interestingly, the proband and his 
maternal uncle have an attenuated phenotype with mild intellectual disa-
bility, attention deficit disorder, speech difficulties, microcephaly and mild 
asymptomatic cerebellar atrophy. The mutation cosegregated with learning 
disabilities and speech difficulties in the carrier females (mother and 3 si-
sters of the proband). Detailed neuropsychological, speech and occupatio-
nal therapy investigations revealed a disorder of oral and written language 
acquisition, with dissociation between verbal and performance IQ. An ab-
normal phenotype has been described previously in a large proportion of 
carrier females, ranging from learning disability with predominant speech 
difficulties to mild intellectual deficiency. In conclusion, besides broadening 
the clinical variability of SLC9A6 gene mutations, we show an example of a 
monogenic origin of mild learning disability.

 A. Masurel-Paulet: None. A. Piton: None. S. Chancenotte: None. C. Redin: 
None. D. Minot: None. A. Creppy: None. M. Ruffier-Bourdet: None. C. Thauvin: 
None. J. Thevenon: None. A. Curie: None. G. Blanchard: None. M. Bonnet: 
None. M. Archimbaud: None. J. Mandel: None. L. Faivre: None.

P05.041
A Novel 0.34 Mb Microduplication of 9q34.3 in a Patient with a 
Congenital cardiac defects and Learning Disabilities
M. Saleh1, S. Horsburgh2,3, M. Shago1, H. Faghfoury2,3;  
1The Hospital for Sick Children, Toronto, ON, Canada, 2Mount Sinai Hospital, Toronto, 
ON, Canada, 3University Health Network, Toronto, ON, Canada.

We report a 19- year-old male with a learning disability and congenital 
heart defects. The patient also had mild dysmorphic features including facial 
asymmetry and mid-facial hypoplasia, high-arched palate with dental crow-
ding. Chromosomal microarray analysis demonstrated a 0.34 Mb duplicati-
on on 9q34.3, confirmed by Fluorescence in situ Hybridization (FISH). The 

9q34.3 duplication we report is the smallest duplication among the cases 
reported thus far and includes the genes EHMT1 and NELF. The clinical ma-
nifestations in our patient were similar to those described in other reported 
cases of larger 9q34 duplications, implying that our small duplication en-
compasses a critical region for brain, cardiac and craniofacial development. 
We also compare our patient with its 9q34 deletion counterpart, Kleefstra 
syndrome, and demonstrate the overlap between the two conditions.

 M. Saleh: None. S. Horsburgh: None. M. Shago: None. H. Faghfoury: None.

P05.042
Familial supernumerary chromosome composed of centromeric 
and pericentromeric regions of chromosome 8 cosegregating with 
intellectual disability and psychiatric disorder
P. Blanchet1, J. Puechberty1, G. Lefort2, D. Cunz-Shadfar3, C. Baeza Velasco1, L. Pinson1, C. 
Coubes1, J. Chiesa4, S. Taviaux2, D. Geneviève1, M. Willems1;  
1Département de Génétique Médicale, Hôpital Arnaud de Villeneuve, Montpellier, 
France, 2Département de Cytogénétique, Hôpital Arnaud de Villeneuve, Montpellier, 
France, 3Département de Neuropédiatrie, Hôpital Gui de Chauliac, Montpellier, France, 
4Département de Cytogénétique, Hôpital Caremeau, Nîmes, France.

We describe three generations of a family showing perfect cosegregation of 
intellectual disability and psychiatric disorder with a small pericentromeric 
chromosome 8-derived supernumerary chromosome. Two sisters aged 3 
and 7 years were referred to our Genetics Department for delayed psycho-
motor development, intellectual disability, behaviour disorder and autistic 
spectrum disorder without associated dysmorphism or malformation. They 
are the first and third born from unrelated parents. Their mother had lear-
ning difficulties in her youth and as an adult suffers from psychiatric disor-
der as well as severe depression and inadequate social behaviour. Their ma-
ternal grand-mother presented the same features, with alcohol and benzo-
diazepin dependence in addition. Molecular investigation for Fragile-X and 
Steinert‘s disease, as well as metabolic screening and cerebral MRI, revealed 
no anomaly. All 4 have a small supernumerary chromosome, discovered on 
standard blood chromosome analysis. Fluorescence in situ hybridization 
identified the marker as derived from the centromeric and pericentrome-
ric regions of chromosome 8. Comparative genomic hybridization array ( 
25kb-resolution) confirmed a 9.1Mb partial trisomy for chromosome 8; The 
karyotype is: 47,XX,+der(8)(p11.2q11.21).
The two maternal half-sisters of the mother and the sister of the two child-
ren, who don‘t carry the chromosomal anomaly, have neither ID nor psych-
iatric disturbance. There is little concerning this chromosomal anomaly in 
the literature. Only two patients have been reported, with psychomotor 
retardation or mild intellectual disability. It is our opinion that that this 
supernumerary chromosome is responsible for a phenotype associating in-
tellectual disability and psychiatric disorder without specific facial features 
nor malformation.

 P. Blanchet: None. J. Puechberty: None. G. Lefort: None. D. Cunz-Shadfar: 
None. C. Baeza Velasco: None. L. Pinson: None. C. Coubes: None. J. Chiesa: 
None. S. Taviaux: None. D. Geneviève: None. M. Willems: None.

P05.043
The first familial case with the entire CNKSR2 gene deletion 
corroborating its involvement in X-linked intellectual disability and 
Attention-Deficit/Hyperactivity Disorder (ADHD)
R. HARBUZ, F. BILAN, D. COUET, P. DUMAINE, A. KITZIS, B. GILBERT-DUSSARDIER;  
Service de génétique, CHU de Poitiers, Poitiers, France.

CNKSR2 (Connector enhancer of Kinase Suppressor of Ras 2) is exclusively 
expressed in adult and fetal brain and encodes CNK2, a protein involved in 
signal transduction in mitogen-activated protein kinase (MAPK) pathway 
downstream from RAS. Until now, this gene has been reported as causing 
non syndromic intellectual disability only in one sporadic case (Houge et 
al. Mol Syndromol. 2012). We could see two brothers (age of 10 and 11 at 
the moment of investigation) with delayed psychomotor development (they 
could seat at 8-9 months and walk at 2 years of age), with especially seve-
re ADHD and speech delay. Furthermore, the youngest brother developed 
epilepsy. Physical examination did not show any dysmorphic feature, but 
both brothers present flat and large feet and mild joint hyperlaxity. Whole 
genome oligonucleotide microarray CGH 105K (Agilent Technologies, Inc. 
Santa Clara, USA) revealed in both brothers a maternally inherited 513 kb 
deletion on Xp22.12, which removed the entire sequence of CNKSR2. This is 
the second observation of CNV affecting this gene inherited from unaffected 
carrier mother, and the first familial case. In the previous case, a 234-kb de-
letion, removing the major part of CNKSR2, was observed. The main clinical 
features in published and present cases are: developmental delay, especially 
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speech delay, ADHD and epilepsy. Until now, no point mutation in this gene 
has been reported. We suggest that the CNKSR2 gene would be analyzed in 
male patients with non syndromic intellectual deficiency, when associated 
with severe ADHD, once the fragile X syndrome has been excluded.

 R. Harbuz: None. F. Bilan: None. D. Couet: None. P. Dumaine: None. A. Kitzis: 
None. B. Gilbert-dussardier: None.

P05.044
Exome sequencing identifies a novel mutation in X-chromosomal gene 
in brothers with congenital hypothyreosis, short stature and mental 
retardation
S. Kivirikko1, E. Salminen1, S. Vanhanen2, K. Aittomäki1;  
1Department of Clinical Genetics, Helsinki University Central Hospital, Helsinki, Finland, 
2Department of Pediatric Neurology, Hyvinkää Hospital, Hyvinkää, Finland.

The proband is the 3rd child of healthy non-consanguineous Finnish parents. 
During pregnancy polyhydramnion was noted. Birth measurements were 
2982 g/ 48 cm/ 34 cm. The older brother of the proband was diagnosed 
with congenital hypothyroidism at the age of 6 months, with epilepsy at 3 
years of age. He is moderately mentally retarded. His height was 88,1 cm 
(-2.1 SD) at the age of 3 years. The 2nd child of this family is a healthy girl.
Muscle hypertonia was noted when the proband was 3 months old. Hypo-
thyroidism was diagnosed when he was 6 months old and around the same 
time his growth started to lag. Proband’s height is 95,5 cm (-2.6 SD). He de-
veloped his first seizures at age 1 year and 2 months. His global develop-
ment has been moderately delayed. At the age of 4 years and 3 months he 
walks independently, but is not able to speak.
The chromosomes (400 bands) and aCGH (44K) were studied because of 
short stature and mental retardation. Both of these results were normal. 
Because the family history fitted X-chromosomal inheritance and clinical 
findings resembled Allan-Herndon-Dudley, MCT8 gene was analysed with 
normal results. Exome sequencing (NimbleGen SeqCap EZ Human Exome 
Library v2.0) identified a novel 3 bp deletion in a X-chromosomal gene cau-
sing a known syndrome. Affected boys were hemizygous and their mother 
is a carrier of the mutation. The mother is healthy, but her height is 150 cm 
(-2.5 SD).

 S. Kivirikko: None. E. Salminen: None. S. Vanhanen: None. K. Aittomäki: 
None.

P05.045
The wide spectrum of alpha and beta-Tubulinopathies: Key features 
of phenotypic heterogeneity and approach for diagnostic and 
molecular orientation
N. Bahi-Buisson1,2,3, K. Poirier3,2, F. Fourniol4, I. Souville5, Y. Saillour3,2, C. Fallet-Bianco6, 
S. Valence3,2, N. Lebrun3,2, D. Keays7, F. Razavi1,8, N. Boddaert9,10, M. Ossando1,8, T. Attie-
Bitach1,11, M. Moutard12, F. Guimiot13, Q. Chloé14, L. Burglen15, S. Passemard16, V. Des 
Portes17, S. Blesson18, M. Addor19, A. Laquerriere20, D. Heron21, B. Heron12, P. Parent22, P. 
Jouk23, E. Andrini23, A. Datta24, F. Rivier25, N. Philip26, M. Milh27, J. Amiel1,28, M. Rio28, L. 
Pinson29, C. Beldjord5, J. Chelly3,2;  
1Université Paris Descartes, Institut Imagine, INSERM U781, Paris, France, 2Inserm, 
U1016, Paris, France, 3Institut Cochin, Université Paris-Descartes, CNRS (UMR 
8104), Paris, France, 4Institute of Structural Molecular Biology, Birkbeck College, 
London, United Kingdom, 5Molecular Biology, Hopital Cochin, APHP,, Paris, France, 
6Neuropathology, Hopital Cochin, APHP, Paris, France, 7Institute of Molecular Pathology, 
Dr Bohr-Gasse, Vienna, Austria, 8Foetopathology, Hopital Necker Enfants Malades, Paris, 
France, 9Université Paris Descartes, Institut Imagine, Paris, France, 10Pediatric Radiology 
Necker Enfants Malades, APHP, Paris, France, 11Genetic and Foetopathology, Hopital 
Necker Enfants Malades, APHP, Paris, France, 12Pediatric Neurology, Hopital Trousseau, 
APHP, Paris, France, 13Foetopathology, Hopital Robert Debré, Paris, France, 14Medical 
Genetics, Hopital Rennes, Rennes, France, 15Genetic, Hopital Trousseau, APHP, Paris, 
France, 16Genetics and pediatric Neurology, Hopital Robert Debre, APHP, Paris, France, 
17Pediatric Neurology, Lyon, France, 18Medical Genetics, Hopital Tours, Tours, France, 
19Medical Genetics, Lausanne, Switzerland, 20Pathology, Hopital Charles Nicolle, CHU, 
Rouen, France, 21Medical Genetics, Hopital Pitie Salpetriere, Paris, France, 22Medical 
Genetics, Hopital Brest, CHU, Brest, France, 23Medical Genetics, Hopital Grenoble, CHU, 
Grenoble, France, 24Pediatric Neurology, Hopitaux Universitaires de Geneve, Geneve, 
Switzerland, 25Pediatric Neurology, CHU Montpellier, Montpellier, France, 26Medical 
Genetics, Hopital La Timone, Marseille, France, 27Pediatric Neurology, Hopital La 
Timone, Marseille, France,

Complex cortical malformations associated with mutations in tubulin ge-
nes TUBA1A, TUBB2B, TUBB3 and TUBB5, commonly referred to as « Tu-
bulinopathies », are a heterogeneous group of conditions which include a 
wide spectrum of clinical severity. Of the 125 patients selected as having 
complex cortical malformations, 41 (32.8%) were found to carry TUBA1A, 
18 (14.4%) TUBB2B mutations, 11 (8.8%) TUBB3 and 3 (2.4%) TUBB5 
mutations. Here, we describe their occurrence together as the two major 
findings in a group of at least five cortical malformation syndromes: (i) lis-

sencephaly (16) (ii) microlissencephaly (10), (iii) central pachygyria (13), 
(iv) polymicrogyria-like cortical dysplasia either diffuse (6), central (11) 
or multifocal (10) and (v) simplified gyral subtype (7). Dysmorphic basal 
ganglia (45; 61.6%) are hallmark of tubulinopathies more visible in central 
pachygyria, polymicrogyria, and simplified gyral malformations. Tubuli-
nopathies are also characterized by a high prevalence of corpus callosum 
agenesis (35.6%), and mild to severe cerebellar hypoplasia and dysplasia 
(79.4%). Foetal cases (23) represent the severe end of the spectrum and 
show specific abnormalities (i.e. enlarged germinative zones, neuronal he-
terotopia and disorganised corticospinal tracts) that provide insights in the 
understanding of pathophysiology.
Overlapping phenotypes may exist between tubulinopathies. TUBA1A mu-
tations account for lissencephaly (15 ; 93.7%), central pachygyria (13 ; 
100%), microlissencephaly (7 ; 70%), but less frequently for PMG (6 ; 22%). 
By contrast, β-tubulin (TUBB2B, TUBB3B and TUBB5) mutations account 
for a higher prevalence of polymicrogyria (21;77.8%) and simplified gyral 
pattern (7;100%). However, phenotype genotype correlations with specific 
mutations are found.

 N. Bahi-Buisson: None. K. Poirier: None. F. Fourniol: None. I. Souville: 
None. Y. Saillour: None. C. Fallet-Bianco: None. S. Valence: None. N. Lebrun: 
None. D. Keays: None. F. Razavi: None. N. Boddaert: None. M. Ossando: 
None. T. Attie-Bitach: None. M. Moutard: None. F. Guimiot: None. Q. Chloé: 
None. L. Burglen: None. S. Passemard: None. V. Des Portes: None. S. 
Blesson: None. M. Addor: None. A. Laquerriere: None. D. Heron: None. B. 
Heron: None. P. Parent: None. P. Jouk: None. E. Andrini: None. A. Datta: 
None. F. Rivier: None. N. Philip: None. M. Milh: None. J. Amiel: None. M. Rio: 
None. L. Pinson: None. C. Beldjord: None. J. Chelly: None.

P05.046
Haploinsufficiency of CTNND2 on 5p15.2 is associated with 
intellectual disability
T. Barøy1, C. Lund2, M. Fannemel1, O. K. Rødningen1, O. Røsby1, A. Blomhoff1, D. Misceo1, K. 
K. Selmer1, E. Brodtkorb3, E. Frengen1;  
1Department of Medical Genetics, Oslo University Hospital and University of Oslo, 
Norway, Oslo, Norway, 2National Centre for Epilepsy, Oslo University Hospital, Oslo, 
Norway, Oslo, Norway, 3Department of Neurology and Clinical Neurophysiology, St. Olav, 
Oslo, Norway.

Deletions of the short arm of chromosome 5 is associated with Cri-du-chat 
syndrome (CdCs), a condition characterized by a high-pitched cat-like cry in 
newborns. Patients usually present with microcephaly, round face, hyper-
telorism, epicanthal folds, micrognathia, low-set ears, hypotonia, and severe 
developmental delay. CdCs is a contiguous gene syndrome, and even though 
it is a well defined clinical condition, the exact genotype-phenotype corre-
lations remain to be established. However, the critical region for the cat-like 
cry has been located to 5p15.3, and the critical region for the intellectual 
disability has been suggested to be located within 5p15.2. We describe two 
patients with deletions of 73 kb and 3.2 Mb, respectively, that overlap part 
of the CdCs critical region in 5p15.2. Clinically our patients lack many cha-
racteristics of CdCs, but both have intellectual disability. Only CTNND2, en-
coding delta-catenin, is included in the deletion overlap between our two 
patients. CTNND2 is predominantly expressed in brain and has been sugge-
sted to be involved in neuronal cell adhesion. The deletion of CTNND2 in our 
two patients is likely causing their intellectual disability.

 T. Barøy: None. C. Lund: None. M. Fannemel: None. O.K. Rødningen: 
None. O. Røsby: None. A. Blomhoff: None. D. Misceo: None. K.K. Selmer: 
None. E. Brodtkorb: None. E. Frengen: None.

P05.047
KBP-cytoskeleton interactions underlie developmental anomalies in 
Goldberg-Shprintzen Syndrome
L. Drévillon1, A. Megarbane2, B. Demeer3, C. Matar1, P. Benit4, A. Briand-Suleau1, V. 
Bodereau1, J. Ghoumid1, M. Nasser1, X. Decrouy1, M. Doco-Fenzy5, P. Rustin4, D. Gaillard5, 
M. Goossens1, I. Giurgea1;  
1Groupe Hospitalier Henri Mondor-Albert Chenevier, Créteil, France, 2Université Saint-
Joseph, Beirut, Lebanon, 3Hôpital Nord, CHU Amiens, Amiens, France, 4INSERM U676, 
Hôpital Robert Debré, Paris, France, 5CHU de Reims, Reims, France.

Goldberg-Shprintzen syndrome (GOSHS, MIM #609460) is an autosomal re-
cessive disorder of intellectual disability, specific facial gestalt, and Hirsch-
sprung disease. In 2005, homozygosity mapping in a large consanguineous 
family identified KIAA1279 as the disease-causing gene. KIAA1279 encodes 
KIF-binding protein (KBP), whose function is incompletely understood. 
Studies have identified either the mitochondria or the cytoskeleton as the 
site of KBP localization and interactions. To better delineate the KIAA1279-
related clinical spectrum and the molecular mechanisms involved in 
GOSHS, we studied five new patients from three different families. The ho-
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mozygous KIAA1279 mutations in these patients (p.Arg90X, Ser200X, or 
p.Arg202IlefsX2) led to nonsense-mediated mRNA decay and loss of KBP 
function. Despite the absence of KBP function, respiratory chain complex 
activity in patient fibroblasts was normal. KBP did not co-localize with mito-
chondria in human fibroblasts but interacted with the actin and tubulin cy-
toskeleton. KBP expression directly affected neurite growth in a neuron-like 
cell line (human neuroblastoma SH-SY5Y), in keeping with the central (po-
lymicrogyria) and enteric (Hirschsprung disease) neuronal developmental 
defects seen in GOSHS patients. The KBP interactions with actin filaments 
and microtubules demonstrated in our study constitute the first evidence 
that an actin microtubule cross-link protein is involved in neuronal deve-
lopment in humans.

 L. Drévillon: None. A. Megarbane: None. B. Demeer: None. C. Matar: None. P. 
Benit: None. A. Briand-Suleau: None. V. Bodereau: None. J. Ghoumid: 
None. M. Nasser: None. X. Decrouy: None. M. Doco-Fenzy: None. P. Rustin: 
None. D. Gaillard: None. M. Goossens: None. I. Giurgea: None.

P05.048
Analysis of the phenotypes in the rett syndrome networked database.
E. Grillo1, A. Clarke2, B. Ben Zeev3, M. Pineda4, N. Bahi-Buisson5,6,7, T. Bienvenu6,7, J. 
Armstrong4, A. Roche Martinez4, F. Mari1, E. Veneselli8, S. Russo9, A. Vignoli10, G. Pini11, M. 
Djuric12, A. M. Bisgaard13, V. Mejaski-Bosnjak14, J. Hayek15, R. Khajuria16, B. Montomoli15, 
F. Cogliati9, K. Ravn13, M. Pintaudi8, B. Melegh17, D. Craiu18, A. Djukic19, A. Renieri1, L. 
Villard20,21;  
1Medical Genetics, University of Siena, Siena, Italy, 2Institute of Medical Genetics, Cardiff 
University, Cardiff, United Kingdom, 3Sheba Medical Center, Ramat-Gan, Israel, 4Hospital 
Sant Joan de Deu, Barcelona, Spain, 5Pediatric Neurology, Necker Hospital, Paris, France, 
6Inserm U1016, Paris, France, 7Institut Cochin, Paris, France, 8Istituto Giannina Gaslini, 
University of Genova, Genova, Italy, 9Istituto Auxologico Italiano, Genetica Molecolare, 
Milano, Italy, 10Ospedale San Paolo, Milano, Italy, 11Ospedale della Versilia, Viareggio, 
Italy, 12Dpt of Neurology, University of Belgrade, Belgrade, Serbia, 13Center for Rett 
Syndrome, The Kennedy Center, Glostrup, Denmark, 14Dpt. of Neuropediatrics, Zagreb 
Children‘s Hospital, Zagreb, Croatia, 15Neonatal Intensive Care Unit, University Hospital, 
Siena, Italy, 16Dpt. of Pediatrics, All India Institute of Medical Sciences, New Delhi, India, 
17Dpt. of Medical Genetics, University of Pecs, Pecs, Hungary, 18Pediatric Neurology Clinic, 
Al Obregia Hospital, Bucharest, Romania, 19Montefiore Medical Center, Albert Einstein 
College of Medicine, New York, NY, United States, 20Inserm UMR_S 910, Marseille, France, 
21Aix Marseille Université, Marseille, France.

The Rett syndrome networked database (RSND) is a repository of clinical 
and molecular data for patients affected by Rett syndrome. Although it was 
initially targeting the european population of RTT patients, it is now open 
to countries outside of Europe. RSND is different from existing repository 
for Rett syndrome clinical and molecular data. First, RSND records are cu-
rated by experienced clinicians. This is important to exclude potential bias 
existing when clinical data is gathered using questionnaires sent out by 
mail to families. Second, RSND is currently the largest RTT database in the 
world with 1900 patients on file. This number could significantly increase 
in the next few months with the addition of cases from large countries such 
as Russia or India. Third, RSND is an open access initiative and data can be 
retrieved directly through a web-based search engine by all interested pro-
fessionals. Records are de-identified but access to the invidiual patient files 
can be granted through the participating clinicians in each country.
We are providing here a description of the first 1900 records contained in 
the networked database and are discussing the content of RSND in the light 
of published guidelines for RTT, the development of clinical trials and with 
respect to other RTT cohorts.

 E. Grillo: None. A. Clarke: None. B. Ben Zeev: None. M. Pineda: None. N. 
Bahi-Buisson: None. T. Bienvenu: None. J. Armstrong: None. A. Roche 
Martinez: None. F. Mari: None. E. Veneselli: None. S. Russo: None. A. Vignoli: 
None. G. Pini: None. M. Djuric: None. A.M. Bisgaard: None. V. Mejaski-
Bosnjak: None. J. Hayek: None. R. Khajuria: None. B. Montomoli: None. F. 
Cogliati: None. K. Ravn: None. M. Pintaudi: None. B. Melegh: None. D. Craiu: 
None. A. Djukic: None. A. Renieri: None. L. Villard: None.

P05.049
A mutation in the DOPA decarboxylase gene (DDC) causes a new 
syndromic form of Intellectual Disability
E. Bonora1, A. T. Wischmeijer1,2, T. Pippucci1, C. Diquigiovanni1, M. Giambartolomei1, A. 
Kurg3, L. Garavelli2, C. Fusco4, C. Graziano1, M. Seri1, G. Romeo1;  
1Unit of Medical Genetics, University of Bologna, BOLOGNA, Italy, 2Clinical Genetics Unit, 
Istituto di Ricovero e Cura a carattere Scientifico, Arcispedale S. Maria Nuova,, Reggio-
Emilia, Italy, 3Institute of Molecular and Cell Biology, Tartu University, Tartu, Estonia, 
4Dept of Child Neuropsychiatry, Istituto di Ricovero e Cura a carattere Scientifico, 
Arcispedale S. Maria Nuova,, Reggio-Emilia, Italy.

Intellectual disability (ID) is characterized by a substantial below-average 
score on tests of mental ability, and limitations in functions related to areas 

of daily life. Two male sibs and a male first cousin, born of two double con-
sanguineous marriages (first cousins once removed and second cousins), 
presented developmental delay and moderate mental retardation, craniofa-
cial dysmorphisms and chronic diarrhea with or without recurrent hypogly-
cemia, gastro-esophageal reflux and progressive kyphoscoliosis.
SNP-array analysis (Affymetrix 6.0 platform) revealed no causative CNV. 
ROH analysis identified a shared region of homozygosity corresponding to 
the genomic coordinates chr7: 45,716,212-50,602,470.
Whole exome analysis identified a homozygous variant g.50,531,015 G>A in 
both affected sibs in the gene DDC (DOPA decarboxylase; aromatic L-amino 
acid decarboxylase). This variant causes a non-synonymous substitution 
p.Arg453Cys, predicted damaging by PolyPhen-2. Moreover, it co-segregates 
in the affected first cousin and is absent in 500 control Italian chromosomes. 
It therefore seems causative of the clinical phenotype in the patients.
Mutations in DDC have been reported in autosomal recessive DOPA-decarb-
oxylase syndrome (OMIM 608643), but the clinical characteristics of our 
patients appear different from those previously described. Current analyses 
are ongoing to verify dopamine and serotonin levels in blood and liquor of 
the affected sibs, as well as functional studies on wild-type and mutant iso-
forms, for a better definition of the clinical features and etiology of this DCC 
variant. This work was supported by the EU-funded grant CHERISH (FP7 
Health -2007).

 E. Bonora: None. A.T. Wischmeijer: None. T. Pippucci: None. C. 
Diquigiovanni: None. M. Giambartolomei: None. A. Kurg: None. L. Garavelli: 
None. C. Fusco: None. C. Graziano: None. M. Seri: None. G. Romeo: None.

P05.050
A further patient with a deletion 14q32.2, clinical features of 
maternal uniparental disomy 14 and pronounced intellectual 
disability: evidence for a novel microdeletion syndrome
B. Albrecht1, K. de Groot2, K. Buiting1, H. Lüdecke1;  
1Institut fuer Humangenetik, Essen, Germany, 2MRC, Amsterdam, Netherlands.

We report on a female patient with a upd(14)mat-like phenotype. The pati-
ent is the second child of non- consanguineous Tunisian-Lebanese parents. 
Pregnancy started as a twin pregnancy. Recurrent bleedings and reduced 
fetal movements were observed. The patient was born by cesarean section 
with normal birth measurements at 36 weeks of gestation. Muscular hypo-
tonia and poor sucking led to tube and PEG feeding during the first year of 
life. She is severely delayed, walking with 2 ½ years and talking with 4 years. 
Precocious puberty occurred with 5 years. With 3 years all her body measu-
rements lay below the 3rd centile, with 13 years she was short, but weight 
and head circumference were normal. She shows facial dysmorphism with 
long, narrow face and hypertelorism, behavioral problems started with 12 
years.
Karyotyping was normal. SNP-array hybridization and quantitative real-
time PCR for the MEG3 gene revealed a 1.1 Mb de novo deletion, including 
most of the imprinted genes of the region and 14 not imprinted genes (ar
r[hg19]14q32.2q32.31(100.405.409-101.504.293)x1). Using MS-MLPA we 
detected hypomethylation of the MEG3 promotor region, indicating that the 
deletion is of paternal origin.
Our patient carries the recurrent microdeletion 14q32.2 with breakpoints 
inside TGG repeats, as described for two patients by Bena et al in 2010, and 
two further patients, reported in 2012 by Ballif et al. She shows all clinical 
features of the previously described upd(14)mat-like phenotype, except for 
normal body measurements at birth. Haploinsufficiency of additional, non-
imprinted genes may cause the intellectual disability of this novel microde-
letion 14q32.2 syndrome.

 B. Albrecht: None. K. de Groot: A. Employment (full or part-time); Significant; 
MRC Holland. K. Buiting: None. H. Lüdecke: None.

P05.051
Clinical and genetic: A study of 30 new cases with duplication of 
15q11-q13 region
E. I. Al Ageeli1,2, S. Drunat3, C. Delanoe4, L. Perrin1, C. Baumann1, Y. Capri1, J. Fabre-Teste1, 
A. Aboura5, C. Dupont5, L. El Khattabi5, D. Chantereau3, J. Gallard6, A. Tabet5, A. Verloes1;  
1Medical Genetic Department, Denis Diderot Paris VII Universitiy and AP-HP, Robert 
Debré Hospital, Paris, France, 2Jazan University, Jazan, Saudi Arabia, 3Molecular Genetic 
Department, AP-HP, Robert Debré Hospital, Paris, France, 4Physiology Department, AP-
HP, Robert Debré Hospital, Paris, France, 5Cytogenetic Department, AP-HP, Robert Debré 
Hospital, Paris, France, 6Medical Genetic Department, AP-HP, Robert Debré Hospital, 
Paris, France.

Duplication of 15q11-q13 region results either from a supernumerary mar-
ker (SMC) derived of chromosome 15 or from an interstitial duplication (ID). 
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Duplications are characterized by hypotonia, developmental delay, speech 
delay, seizure, minor dysmorphic features and autism. A retrospective stu-
dy of 30 unrelated patients with microduplication of the 15q11-q13 region 
showed 15 cases have a SMC15. In 14 the SMC was of large size, encompas-
sing PWS/ASCR and one was paternal in origin. Furthermore, 15 cases with 
ID: 9 with typical duplication BP2-BP3, 1 with large duplication BP2-BP5 
region and 4 with atypical duplication; one case had overlaps between BP1-
BP2 and BP2-BP3 regions and 3 with duplication limited to three paternally 
expressed genes located in BP2-BP3 region. One case with duplication BP1-
BP2. Four cases were inherited from normal parents (3 maternal and 1 pa-
ternal). Phenotypic features were highly variable and 74% presented with 
autism. Twelve patients showed cerebral anomalies and 14 patients had an 
unusual EEG pattern of diffuse fast rhythms even in absence of epilepsy that 
appears to be characteristic for duplication 15q11-q13 syndrome which 
could help in early diagnosis of this syndrome.

 E.I. Al Ageeli: None. S. Drunat: None. C. Delanoe: None. L. Perrin: None. C. 
Baumann: None. Y. Capri: None. J. Fabre-Teste: None. A. Aboura: None. C. 
Dupont: None. L. El Khattabi: None. D. Chantereau: None. J. Gallard: None. A. 
Tabet: None. A. Verloes: None.

P05.052
Clinical performance and diagnostic yield assessment of the 
Affymetrix CytoScan® Dx cytogenetic microarray system
A. Chaubey1, K. Kwiatkowski2, A. Roter2, S. Close3, R. Pfundt4, E. Thorland5, B. R. DuPont1, 
J. Reiswig2, R. Hockett6, E. T. Fung2;  
1Greenwood Genetic Center, Greenwood, SC, United States, 2Affymetrix, Santa Clara, 
CA, United States, 3GenEngine, Fishers, IN, United States, 4Radboud University Medical 
Centre, Nijmegen, Netherlands, 5Mayo Clinic, Rochester, MN, United States, 6CombiMatrix 
Diagnostics, Irvine, CA, United States.

Cytogenetic microarrays have demonstrated a significant increase in the dia-
gnostic yield assessment by identifying pathogenic copy number changes as 
compared to traditional techniques such as karyotyping and fluorescence 
in-situ hybridization. The diagnostic yield of CytoScan® Dx was assessed in 
a cohort of individuals exhibiting intellectual disability, congenital anoma-
lies, and/or dysmorphic features. Consecutive IRB-approved, DNA samples 
were de-identified and collected at three clinical laboratory sites. Routine 
patient care (RPC) comprised of one or more of traditional cytogenetic me-
thods, Fragile X testing and microarray (excluding Affymetrix array) for de-
termining genomic alterations/rearrangements. Samples were run at one 
site on CytoScan® Dx and the data were interpreted by an independent cy-
togeneticist blinded to any patient information.
In total, 960 samples were analyzed. The diagnostic yield from RPC (ex-
cluding all microarray platforms) was 14.5% (95%CI = 9.6-21.3%). On 
the same sample set, the diagnostic yield from CytoScan® Dx was 23.9% 
(95%CI = 17.6-31.7%), indicating a net 9.4% incremental yield provided 
by CytoScan® Dx. Notably, 20 pathogenic alterations were identified by Cy-
toScan® Dx that were not detected by RPC methodologies.
This is the largest study to date assessing the diagnostic yield of CytoScan® 
Dx as compared to RPC and confirms previous results that whole genome 
microarrays provide a clinically significant increase in diagnostic yield.

 A. Chaubey: None. K. Kwiatkowski: A. Employment (full or part-time); Modest; 
Affymetrix. A. Roter: None. S. Close: None. R. Pfundt: None. E. Thorland: 
None. B.R. DuPont: None. J. Reiswig: None. R. Hockett: None. E.T. Fung: 
None.

P05.053
Small deletion detected by MPLA in the 22q11 region in a patient with 
attention deficit and behavioral disorders
F. Gonzalez, A. Zuñiga, L. Pedrola;  
Hospital de la Ribera, Alzira (Valencia), Spain.

DiGeorge syndrome (DGS, #188400) is actually a well-defined primary im-
munodeficiency disorder classically associated with congenital heart de-
fects, and hypoparathyroidism with hypocalcaemia. The facial appearance 
of patients with DGS is characterized by hypertelorism, micrognathia, short 
philtrum with “fish-mouth”, antimongoloid slant, and telecanthus with short 
palpebral fissures. It has been reported that children and adults with DGS 
have high rates of behavioral, psychiatric and communication disorders. 
CASE REPORT: Our case report was a 13.8-year-old boy born to unrelated 
healthy parents. Initially, he was admitted to the Neuropaediatric Depart-
ment with attention deficit and socialization problems. At physical exami-
nation, mild facial dysmorphism was noted. The laboratory investigations 
revealed normal parathormone levels, but the presence of hypocalcemia 
and hyperphosphatemia suggested a possible hypoparathyroidism. Patient 
had no cardiac defects, no immunodeficiency and normal thyroid hormone 

levels. MLPA analysis was performed using P-245 B1 kit. A deletion in 22q11 
region was detected located in the AB region (CLDN5 and GP1BB gene). De-
letions in 22q11 are the most frequent cause of DGS, the majority include 
the AB, BC and CD regions, though some deletions are smaller (AB only 
as our case) or larger. Patients with chromosome 22q11.2 deletion do not 
always show all components of DGS. Hypoparathyroidism can be the only 
abnormality and may exist with no accompanying cardiac or immunologic 
defects. DGS patients do not always have the typical dysmorphic features 
and may not be diagnosed until adulthood. DGS is relatively common and 
this diagnosis should be considered in patients with mental, behavioral, or 
attention disorder.

 F. Gonzalez: None. A. Zuñiga: None. L. Pedrola: None.

P05.054
Global transcriptome profiling reveals involvement of genes localized 
across different chromosomes in pathogenesis of Down Syndrome
A. Pathak, S. R. Phadke;  
Department of Medical Genetics, Sanjay Gandhi Post Graduate Institute Of Medical 
Sciences, Lucknow, India.

Down syndrome (DS), the most frequent genetic disorder leading to mental 
retardation is caused by partial or complete triplication of human chromo-
some 21. The differential expression of genes located on extra chromosome 
21 is generally assumed responsible for phenotypic abnormalities but this 
gene dosage hypothesis has not been fully assessed on genome-wide ba-
sis. The expression patterns of genes related to phenotypic abnormalities 
may provide insights into their roles in pathogenesis of DS. To analyze the 
differential gene expression and understand the molecular mechanism un-
derlying pathogenesis of DS, we performed global gene expression profiling 
in blood samples of 9 DS and 1 normal subjects using human whole tran-
scriptome microarray. The microarray analysis revealed total of 22 genes 
present on chromosome-21 showing differential expression. Genes involved 
in physiological pathways such as apoptosis regulation, cell cycle regulation, 
signal transduction, cell maturation, and immunity showed dysregulation. 
Several genes localized on chromosome-21 such as APP, SOD1, DYRK1A, CO-
L6A1 showed similar expression levels across all DS subjects. Interestingly, 
several non chromosome-21 genes such as RCAN3 (chromosome 1), ANK3 
(chromosome 10), CDK17 (chromosome 12) etc., having roles in cardioge-
nesis, signal transduction and differentiation of neurons showed conserved 
levels of expression across the DS subjects. The gene dosage hypothesis on 
chromosome-21 may partially explain the neurological and other symptoms 
but our results substantiate the involvement of genes localized across diffe-
rent chromosomes in pathogenesis of DS. Our data may provide the basis for 
a more systematic and improved understanding of molecular mechanism 
underlying the pathogenesis of the disease.

 A. Pathak: None. S.R. Phadke: None.

P05.055
A complex chromosomal rearrangement with X-autosome 
translocation and PCDH19 gene duplication in a girl with drug 
resistant epileptic encephalopathy
M. Piechota1, M. Wysocki1, M. Badura-Stronka1,2, A. Wilczewska-Wiktor3, B. Steinborn3, 
A. Latos-Bieleńska1,2;  
1Center for Medical Genetics GENESIS, Poznan, Poland, 2Chair and Department of 
Medical Genetics, Poznan University of Medical Sciences, Poznan, Poland, 3Chair and 
Department of Child Neurology, Poznan University of Medical Sciences, Poznan, Poland.

The advent of CGH microarray technique helps to define abnormalities in 
chromosome structure very precisely and therefore seems to be a perfect 
tool for medical genetics.
We describe a case of a 6 year old girl with profound mental retardation and 
drug resistant epileptic encephalopathy. Derivative chromosome X, obser-
ved in karyotype was further characterized by CGH microarray technique. 
Three pathogenic aberrations were identified: 34Mb duplication in chro-
mosome 2 (2p25.3-2p22.3), 57Mb interstitial duplication in chromosome 
X (Xq21.33-Xq28) and 2.7Mb duplication in chromosome X (Xq28), with a 
translocation of a fragment of the short arm of chromosome 2 onto the long 
arm of chromosome X. More than 600 genes have been characterized in the 
above mentioned regions. The 57Mb duplication encompassed protocadhe-
rin 19 (PCDH19) gene, involved in female-restricted epilepsy-mental retar-
dation syndrome (EFMR). So far, PCDH19 mutations have been identified 
in affected heterozygous females and in asymptomatic hemizygous males. 
A random X inactivation is expected to disturb cell-to-cell interactions lea-
ding to the phenotype of mutated females. The influence of the X-autosome 
translocation in the patient on the X-inactivation pattern and the phenotype 
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is discussed in detail.

 M. Piechota: None. M. Wysocki: None. M. Badura-Stronka: None. A. 
Wilczewska-Wiktor: None. B. Steinborn: None. A. Latos-Bieleńska: None.

P05.056
Case report of a de novo 17q12q21.32 duplication of 9.2 Mb in a girl 
with hypotonia, facial dysmorphism, and cardiac abnormalities
T. Ait Mouhoub1,2, M. Doco-Fenzy1,3,2, E. Landais1,4,2, C. Leroy1,2, A. Lannoy1,2, P. Mauran1,5, 
P. Sabouraud1,5, P. Morville1,5, P. Feucher1,2, S. Clomes1,2, N. Gruson1,2, C. Mangeonjean1,2, D. 
Gaillard1,3,2;  
1CHU Reims, Reims, France, 2Service de génétique, Reims, France, 3SFR CAP-SANTE,URCA 
Reims, EA3801, Reims, France, 4PRBI, Reims, France, 5Service de pédiatrie, Reims, France.

Background: Duplication in 17q21 region are rare. Microduplication of the 
region 17q21.31 (OMIM 613533) reciprocal to the classical 17q21.31 de-
letion of 500.000 bp has been reported in 6 cases with variable facial dys-
morphism, psychomotor delay, hypotonia, abnormal digits, hirsutism (deci-
pher and literature). We report a patient with a large duplication of 9.2Mb 
(17q12-q21.32) encompassing this microduplication.
Method: The duplication was diagnosed by classical cytogenetics showing a 
longer 17q arm and mapped with array-CGH (Agilent 180k). 46,XX,dup(17)
(q12q21.32).arr 17q12q21.32(36,473,175-45,620,194)x3 dn. Parental ka-
ryotypes were normal.
Clinical report: We report a female patient born at 35 weeks of gestational 
age with weight 2.6 kg(M), OFC 32 cm(M). She was referred for severe hy-
potonia, feeding difficulties, facial dysmorphism with large frontal bossing, 
hypertelorism, asymmetrical eyeballs, strabism, synophris, anteverted nos-
trils, everted lower lip, micrognathia, plagiocephaly, hirsutism. On cardiac 
ultrasound persistent foramen ovale, apical ventricular septum defect, per-
sistent left superior venous cava were found. At 16 months of age she could 
sit but not walk, she had feeding difficulties and growth delay with weight 
7020 g (-3SD), length 78.5 cm (M) and OFC 45cm (-1SD).
Conclusion: To our knowledge, this case is the first reported with a de novo 
17q12-q21.32 duplication. Compared to the reported 17q21.31 duplication 
syndrome, in the present case, the common symptoms are : hypotonia, psy-
chomotor retardation, synophris, hirsutism, micrognathia, high-vaulted pa-
late. The discrepant features are : ophthalmic asymmetry, hyperlaxity, facial 
dysmorphism, and cardiac abnormalities.

 T. Ait Mouhoub: None. M. Doco-Fenzy: None. E. Landais: None. C. Leroy: 
None. A. Lannoy: None. P. Mauran: None. P. Sabouraud: None. P. Morville: 
None. P. Feucher: None. S. Clomes: None. N. Gruson: None. C. Mangeonjean: 
None. D. Gaillard: None.

P05.057
On the lookout for links between genetic variants and the occurrence 
of Dyslexia in Spanish Children
M. Sánchez-Morán1,2, J. A. Hernandez3, J. A. Duñabeitia2, A. Estévez3, D. Mosén-
Ansorena1, L. Bárcena1, A. González-Lahera1, M. T. Bajo4, L. Fuentes5, M. Carreiras2,6, A. M. 
Aransay1,7;  
1CICbioGUNE, Derio, Spain, 2BCBL, San Sebastian, Spain, 3Universidad de La Laguna, 
La Laguna, Spain, 4Universidad de Granada, Granada, Spain, 5Universidad de Murcia, 
Murcia, Spain, 6Ikerbasque. Basque Foundation for Science, Bilbao, Spain, 7CIBERehd, 
Barcelona, Spain.

Reading is one of the pillars of education and a central skill to succeed in our 
information-based society. Dyslexia is a reading disorder with a prevalence 
of approximately 10% of the population. The aim of this study is to iden-
tify genetic variants associated with Dyslexia and to integrate genetic and 
cognitive-behavioural markers to establish causal links and promote early 
diagnosis. To that end, we performed a genetic association study to identify 
patterns of DNA-polymorphisms that vary between individuals with diffe-
rent cognitive phenotypes following two strategies. On the one hand, we are 
carrying out a Genome-Wide-Association-Study (GWAS), analyzing 730000 
Single Nucleotide Polymorphisms (SNPs) along the genome in a subset of 
dyslexics and controls. Preliminary analyses have identified 11 SNPs asso-
ciated with Dyslexia with a P-value of 10-6, which should be conveniently 
validated. On the other hand, we are following a candidate gene associati-
on approach focusing on individual polymorphisms that have been repor-
ted to be implicated in cognitive disorders. We have genotyped variants of 
KIAA0319, DCDC2, FOXP2, DYX1C1, COMT1, DBH, MAOA, DRD4 and DAT1 
genes in 4700 individuals. The missense SNP rs4504469 located within the 
KIAA0319 gene shows the highest association with Dyslexia in the studied 
population (p<10-2). In addition, we will present the relationships between 
the genotype of these candidate genes and cognitive-behavioural variables 
such as Intelligence quotient and reading ability among the general Spanish 
child population.

 M. Sánchez-Morán: None. J.A. Hernandez: None. J.A. Duñabeitia: None. A. 
Estévez: None. D. Mosén-Ansorena: None. L. Bárcena: None. A. González-
Lahera: None. M.T. Bajo: None. L. Fuentes: None. M. Carreiras: None. A.M. 
Aransay: None.

P05.058
STXBP1 and KCNQ2 are mutated in a large number of patients having 
early onset epileptic encephalopathy.
A. Abidi1,2, M. Milh1,2,3, N. Boutry-Kryza4, J. Sutera-Sardo1,3, C. Mignot5,6, S. Auvin7, C. 
Lacoste8, N. Villeneuve3, A. Roubertie9,10, B. Héron6, M. Carneiro9, A. Kaminska11, C. 
Altuzzara12, G. Blanchard13, D. Ville13, M. Barthez14, D. Héron5,6, A. Afenjar6, N. Dorison6, 
T. Billette de Villemeur6, I. Ann15, A. Jaquette5, P. Charles5, J. Perrier16, B. Isidor17, L. 
Vercueil18, B. Chabrol1,2,3, C. Badens1,2,8, G. Lesca4, L. Villard1,2;  
1Inserm UMR_S 910, Marseille, France, 2Aix Marseille Université, Marseille, France, 
3Neurologie Pédiatrique, CHU Timone Enfants, Marseille, France, 4Laboratoire de 
Génétique, Hôpital Edouard Herriot, Bron, France, 5Génétique et Cytogénétique, GH Pitié 
Salpêtrière, Paris, France, 6Neuropédiatrie, Hôpital Armand Trousseau, Paris, France, 
7Neuropédiatrie, Hôpital Robert Debré, Paris, France, 8Génétique Médicale et Biologie 
Cellulaire, CHU Timone Enfants, Marseille, France, 9Neuropédiatrie, CHU de Montpellier, 
Montpellier, France, 10Inserm, U1051, Montpellier, France, 11Neurophysiologie clinique, 
Hôpital Necker, Paris, France, 12Neuropédiatrie, CHU de Besançon, Besançon, France, 
13Neuropédiatrie, Hôpital Femme Mère Enfant, Bron, France, 14Neuropédiatrie, CHU 
de Tours, Tours, France, 15Neurologie, GH Pitié Salpêtrière, Paris, France, 16Pédiatrie, 
CHU de Nantes, Nantes, France, 17Génétique Médicale, CHU de Nantes, Nantes, France, 
18Electrophysiologie clinique, CHU de Grenoble, Grenoble, France.

Early onset epileptic encephalopathies (EOEE) are rare and severe disor-
ders in which patients have impaired cognitive development. A part of 
EOEEs, known as Ohtahara syndrome (OS), is characterised by the associa-
tion of frequent motor seizures occurring before three months of age, with 
an EEG showing a “suppression-burst” pattern. The prognosis is classically 
poor with drug resistant epilepsy and a majority of patients evolving into 
West Syndrome.
Cases related to brain structural or metabolic abnormalities have been dis-
carded, to consider genetic causes. Several genes have been described in the 
pathology ARX, SLC25A22, STXBP1 and KCNQ2.
Here, we have collected a cohort of 105 patients with EOEE. In order to 
identify key clinical features and perform genotype-phenotype correlations, 
EOEE patients are screened for the known genes. We found 8 patients mu-
tated for STXBP1 and 15 patients mutated for KCNQ2. Interestingly, the two 
groups evolve in the same feature with a remission of the epilepsy in the 
majority of patients. We have already shown that the course of the epilepsy 
was unexpected in patients having a mutation of STXBP1. KCNQ2 patients 
all had a neonatal onset of the epilepsy and have heterogeneous evolution, 
with mild phenotype in some cases or dramatic outcome in other cases. In 
both groups, very few patients evolved into West syndrome, although this 
has classically been described for OS patients.
In conclusion, this study confirms that KCNQ2 and STXBP1 are mutated in 
EOEE and associated with variable outcome.
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P05.059
Early infantile epileptic encephalopathy caused by mutations in 
PCDH19 and CDKL5 genes
S. Tincheva1, A. Kirov1,2, P. Dimova3, A. Todorova1,2, B. Sukhudyan4, T. Todorov1, V. Mitev2;  
1Genetic Medico-Diagnostic Laboratory Genica, Sofia, Bulgaria, 2Medical University 
Sofia, Sofia, Bulgaria, 3St. Naum University Hospital of Neurology and Psychiatry, Sofia, 
Bulgaria, 4“Arabkir“ Joint Medical Center and Institute of Child and Adolescent Health, 
Yerevan, Armenia.

Early infantile epileptic encephalopathy (EIEE) is a severe form of epilepsy 
characterized by frequent tonic spasms with onset in the first months of 
life. The disease course is severe with early death or marked psychomotor 
retardation.
Here we report three female EIEE patients. All of them suffered by tonic 
seizures in clusters, appearing soon after birth, at 5th and 6th month of age 
respectively.
In both patients with onset between 5th and 6th month and the seizure 
type, suggested screening for mutations along the PCDH19 gene as a first 
step. In contrast, the very early onset of the tonic seizures in the last patient 
supposed CDKL5 related epileptic encephalopathy. The molecular-genetic 
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testing of the PCDH19 gene showed the following mutations: c.2705dupA 
p.(Asp902Lysfs*6) and c.1091delC; p.(Pro364Argfs*4). Although the muta-
tions are situated in different protein regions (extracellular domain 4 and 
cytoplasmic domain) the clinical features are almost the same. The possible 
explanation is the nonsense-mediated mRNA decay.
The last patient was found to be a heterozygous carrier of a de novo CDKL5 
missense mutation c.539C>T; p.(Pro180Leu). This mutation affects the ca-
talytic domain of the protein and thus causes a typical clinical phenotype 
with very early onset.
The EIEE syndromes are one of the main groups of severe neonatal epilep-
sies with suppression-burst pattern. Although, the phenotypes vary, some 
clinical features and the seizure onset could be used to guide the molecular 
genetic testing algorithm.
Acknowledgements: The study was supported by the grant No49/2011, So-
fia Medical University, Bulgaria
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P05.060
Novel compound heterozygous mutations in TBC1D24 cause familial 
Malignant Migrating Partial Seizures of Infancy.
M. Milh1,2,3, A. Falace4, N. Villeneuve3, N. Vanni5, P. Cacciagli1,6, S. Assereto5, R. Nabbout7, F. 
Benfenati4,8, F. Zara5, B. Chabrol1,2,3, L. Villard1,2, A. Fassio4,8;  
1Inserm UMR_S 910, Marseille, France, 2Aix Marseille Université, Marseille, France, 
3Pediatric Neurology, CHU Timone Enfants, Marseille, France, 4Experimental Medicine, 
University of Genoa, Genoa, Italy, 5Muscular and Neurodegenerative Disease Unit, Gaslini 
Institute, Genoa, Italy, 6Génétique Médicale et Biologie Cellulaire, CHU Timone Enfants, 
Marseille, France, 7Centre de Référence des Epilepsies Rares de l‘Enfant, Hôpital Necker, 
Paris, France, 8Neuroscience and Brain Technologies, Italian Institute of Technology, 
Genoa, Italy.

Early-onset epileptic encephalopathies (EOEEs) are a group of rare devasta-
ting epileptic syndromes of infancy characterized by severe drug resistant 
seizures and electroencephalographic abnormalities. The current study aims 
to determine the genetic etiology of a familial form of EOEE fulfilling the dia-
gnosis criteria for malignant migrating partial seizures in infancy (MMPSI). 
We identified two inherited novel mutations in TBC1D24 in two affected sib-
lings. Mutations severely impaired TBC1D24 expression and function, which 
is critical for maturation of neuronal circuits. The screening of TBC1D24 in 
an additional set of 8 MMPSI patients was negative. TBC1D24 loss of func-
tion has been associated to idiopathic infantile myoclonic epilepsy, as well 
as to drug resistant early onset epilepsy with intellectual disability. Here we 
describe a familial form of MMPSI due to mutation in TBC1D24, revealing a 
devastating epileptic phenotype associated with TBC1D24 dysfunction.

 M. Milh: None. A. Falace: None. N. Villeneuve: None. N. Vanni: None. P. 
Cacciagli: None. S. Assereto: None. R. Nabbout: None. F. Benfenati: None. F. 
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P05.061
Disruption of estrogen receptor beta gene in a three generation 
family with mild intellectual disability
R. Rupps1, C. du Souich1, A. Chou1, P. Atkins1, P. Stankiewicz2, C. van Karnebeek1, C. F. 
Boerkoel1;  
1University of British Columbia, Vancouver, BC, Canada, 2Baylor College of Medicine, 
Houston, TX, United States.

We report an apparently balanced reciprocal translocation with breakpoints 
at 14q22 and 18q21 segregating with mild intellectual disability, speech de-
lay and dysmorphic features in a three generation family. This translocation 
interrupts the estrogen receptor beta gene (ESR2).
Routine cytogenetic analysis (>500 band resolution) showed an apparent-
ly balanced translocation: 46,XY,t(14;18)(q22;q21) in the affected family 
members. No significant copy number variations were detected on chromo-
somal microarray.
The translocation breakpoints were defined using LR PCR. The breakpoint 
region on chromosome 18 does not contain any annotated genes and the 
region on chromosome 14 contains only ESR2. Disruption of this gene was 
confirmed by FISH.
Estrogen receptor beta is part of the nuclear receptor superfamily, but pools 
of this receptor are also localized to the plasma membrane and mitochon-
dria. Estrogen receptor beta is expressed in mammary glands, ovaries, bones 
and brain and has been implicated in cardiovascular and brain functioning 
as well as in inflammation, bone physiology and various types of cancer.
Evidence for the pathogenicity of ESR2 come from animal studies where 
Esr2 knockout mice display morphologic brain abnormalities and disrupti-
on of the gene impairs memory, learning and mood. This three-generation 

family illustrates the first human disease arising from mutation of ESR2. Bet-
ter understanding of the molecular and physiologic basis of the disease in 
this family will increase understanding of the genetic causes of intellectual 
impairment and the complex role of estrogen in human physiology.
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P05.062
Whole-exome sequencing study in patients with intellectual disability.
M. Sauk1, M. Nõukas1, T. Pippucci2, F. Balombo2, L. Milani3, G. Romeo2, A. Kurg1;  
1University of Tartu, Tartu, Estonia, 2University of Bologna, Bologna, Italy, 3Estonian 
Genome Center, Tartu, Estonia.

Whole-exome sequencing is a powerful tool in discovery of disease causing 
mutations. Nevertheless the etiology of intellectual disability (ID) remains 
unknown in about 50% of the cases. Affecting 1–3% of the general populati-
on, the cause of ID is very heterogeneous and can be involve environmental 
and genetic factors.
We carried out within the framework of EU FP-7 CHERISH project (#223692) 
whole-exome sequencing analysis in 21 patients with idiopathic ID from 12 
families, where two of the families were known to be consanguineous. The 
patients were expected to have X-linked, recessive or dominant inheritance 
pattern. For exome enrichment we used Illumina‘s TruSeq 62Mb Enrich-
ment Kit and next-generation sequencing experiment was performed using 
Illumina‘s HiSeq 2000. The average read depth for sequenced exomes was 
70-fold.
For the analysis we used BWA to map the data to reference human genome 
version 19; GATK for local realignment, removing PCR duplicates and base 
quality recalibration; and ANNOVAR for annotating variants.
We found variants in autosomal and X-linked genes, on average about 93 
000 variants per patient. After filtration, we found possibly clinically rele-
vant changes in upto six genes per family, that are important in development 
of nervous system. All the candidate variants were confirmed by Sanger se-
quencing and segregation within the family were checked. The further ana-
lysis of these variants is currently in progress.
For additional analysis we plan to implement two split read–based approa-
ches Splitread and Pindel for discovery of medium size indels in these exo-
me data sets, that are too long for BWA.
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P05.063
Role of CTCF protein in regulating FMR1 locus transcription
S. Lanni1, M. Goracci1, L. Borrelli1, P. Chiurazzi1, U. Moscato2, F. Ferrè3, M. Helmer-
Citterich3, E. Tabolacci1, G. Neri1;  
1Istituto di Genetica Medica, Università Cattolica del Sacro Cuore, Rome, Italy, 2Istituto 
di Igiene, Università Cattolica del Sacro Cuore, Rome, Italy, 3Dipartimento di Biologia, 
Università di Roma “Tor Vergata”, Rome, Italy.

Fragile X syndrome (FXS), the leading cause of inherited intellectual disabi-
lity, is caused by expansion and methylation of a CGG triplet repeat at FMR1 
gene. While DNA methylation of the promoter is the major cause respon-
sible for FMR1 silencing, other factors may be implicated. Several nuclear 
proteins bind to the promoter of FMR1, like the insulator protein CTCF. Here 
we show that CTCF does not bind to FXS alleles, whereas it binds equally to 
wild type (WT) and to unmethylated full mutation (UFM) alleles. In FXS cells 
CTCF binding cannot be restored by drug-induced demethylation of the DNA. 
In UFM and WT cells CTCF binds to the methylation boundary upstream the 
promoter, even though it does not act as insulator of the FMR1 locus. CTCF 
knock-down results in FMR1 transcription reduction and heterochromatic 
histone configuration of the locus, which however is not accompanied by 
spreading of DNA methylation towards the FMR1 promoter. A CTCF binding 
site is present in intron 2 of FMR1, where one of the transcriptional start si-
tes of antisense transcript is located. CTCF depletion is also associated with 
antisense FMR1 transcript reduction. The antisense transcript is upregula-
ted in UFM cells, its expression and splicing is closely paralleled by that of 
the sense transcript. We conclude that CTCF has a complex role in regulating 
FMR1 expression, probably through the organization of chromatin loops 
between sense/antisense transcriptional regulatory regions, as suggested 
by a bioinformatics analysis.
Supported by Telethon Onlus, FRAXA Foundation and Italian Association for 
fragile X syndrome.
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P05.064
Congenital RTT variant in a Bulgarian patient, caused by mutation in 
FOXG1 gene
A. V. Kirov1,2, I. Litvinenko3, T. Todorov2, A. Todorova1,2, R. Tincheva3, V. Mitev1;  
1Medical University Sofia, Sofia, Bulgaria, 2Genetic Medico-Diagnostic Laboratory 
Genica, Sofia, Bulgaria, 3University Pediatric Hospital, Medical University Sofia, Sofia, 
Bulgaria.

Rett syndrome (RTT, MIM #312750) is mostly caused by mutations in the 
X-linked MECP2 gene and mutations have been identified in 95-97% of ty-
pical RTT patients, but only in 50-70% of atypical cases. This indicates both 
genetic and clinical heterogeneity of the RTT variants. Over the last years, 
mutations in the FOXG1 genes have been associated with congenital RTT va-
riants. Here we report a 4 years old girl who has been clinically diagnosed as 
RTT. She had normal occipitofrontal head circumference (OFC) at birth and 
deceleration of head growth from birth, current OFC centile 45 cm, microce-
phaly (standard deviation score, SDS - 3,43). The patient suffered from sleep 
disturbances, mood lability and inconsolable crying. The regression started 
at 5 months of age. The seizure onset was after regression - 11 months of 
age. Additional features were: severe intellectual disability, severely impai-
red language, hypotonia, stereotypic hand movements, no ability to walk, 
bruxism and convergent strabismus. The molecular genetic analysis for mu-
tations in MECP2 gene was negative. The specific phenotype classified the 
patient as congenital RTT variant and screening for FOXG1 mutations was 
performed. A novel heterozygous nonsense mutation c.406G>T, p.Glu136* 
was detected. The detected mutation is situated in the N-terminal protein 
domain, in the region mostly affected by frameshift disruptions. Our results 
show how important the strict clinical criteria for distinguishing RTT vari-
ants are, in order to be able to offer the family adequate molecular genetic 
testing.
Acknowledgements: The study was supported by the grant No52/2012, So-
fia Medical University, Bulgaria
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P05.065
Behavioral phenotype of 8 patients with fragile X syndrome
m. trabelsi1, r. sakka1, n. gharbi1, f. maazoul1, l. kraoua1, i. ouertani1, r. meddeb1, a. 
belhadj2, r. mrad1, h. chaabouni1, T. Tunisian Network on Mental Retardation3;  
1service des maladies congenitales et hereditaires, tunis, Tunisia, 2service de psychiatrie, 
hôpital Razi, tunis, Tunisia, 3Tunisian Network on Mental Retardation, tunis, Tunisia.

Fragile X syndrome (FXS) is the most common inherited cause of intellectual 
disability due to an expansion in the full mutation range (>200 CGG repeats) 
of the promoter region of the FMR1 gene leading to gene silencing. Lack of 
the corresponding protein FMRP will cause FXS which is characterized by 
intellectual deficiency, behavioral disorders, facial dysmorphy and macroor-
chidism. Here we report on the behavioral profile of eight patients showing 
a confirmed FXS. The parents’ interview revealed that all patients expressed 
symptoms of autism spectrum disorder (ASD). Aggression and self-injury 
were found in 6 patients, stereotyped patterns of behaviors, interests, and 
activities were noted in 4 patients and attention issues were observed in 
4 patients. Only one patient fulfilled the criteria for infantile autism. Other 
behavioral anomalies were also seen such hyperactivity (5 patients/8) and 
psychotic disharmony (1patient/8). These results confirm the heterogenei-
ty of behavioral profile in FXS and the common association between FXS 
and autistic disorders. Such study, considering the behavioral phenotype 
of genetic syndromes, like FXS, allows us to explain associated psychiatric 
disorders, to adjust the assessment of intellectual disability level, to adapt 
educational guidance and rehabilitative plans and to update patient scree-
ning in the future.

 M. trabelsi: None. R. sakka: None. N. gharbi: None. F. maazoul: None. L. 
kraoua: None. I. ouertani: None. R. meddeb: None. A. belhadj: None. R. mrad: 
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P05.066
Reactivation of the FMR1 gene in fragile X lymphoblastoid cells 
by 5-aza-2-deoxycytydine does not cause random genomic DNA 
demethylation
G. Mancàno, S. Lanni, M. Goracci, M. Moscarda, E. Tabolacci, P. Chiurazzi, G. Neri;  
Università Cattolica del Sacro Cuore, Rome, Italy.

Fragile X syndrome (FXS) is caused by CGG expansion over 200 repeats at 
the 5’ UTR of the FMR1 gene and subsequent DNA methylation of both the 
expanded sequence and the CpGs of the promoter region. This epigenetic 
change causes transcriptional silencing of the gene. We have previously de-

monstrated that 5-aza-2-deoxycytydine (5-azadC) treatment of FXS lympho-
blastoid cells reactivates the silent gene, allowing CpG sites demethylation, 
increased acetylation of histones H3 and H4 and methylation of lysine 4 on 
histone 3. Recently we observed that reactivation of FMR1 transcription is 
long lasting, up to a month after a 7-days treatment with 1 µM 5-azadC, and 
that maximum level of transcription are reached 10-15 days after 5-azadC 
last administration. In order to check the specificity of the 5-azadC-induced 
DNA demethylation, we performed bisulphite sequencing of the entire me-
thylation boundary upstream the FMR1 promoter region, which is preser-
ved in WT cells [Naumann et al., 2009]. We did not observe any modification 
of the methylation boundary after the treatment. Furthermore, methylation 
analysis by MS-MLPA of PWS/AS and BWS/SRS loci demonstrated that 5-az-
adC treatment has no demethylating effect on these regions. Taken together 
these data show that 5-azadC has a long lasting reactivating effect on the 
mutant FMR1 gene and that its demethylating effect on genomic DNA is not 
random but rather restricted to specific regions. This specificity of action 
may open new perspectives for a drug-based epigenetic therapy of FXS.
Supported by Telethon Onlus, FRAXA Foundation and Italian Association for 
fragile X syndrome.
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P05.067
BKCa channels: a new therapeutic target in Fragile X Syndrome 
treatment
B. Hebert1, O. Perche2, A. Menuet1, N. Doisne1, J. Pichon1, B. Laudier1, S. Briault2;  
1CNRS - UMR7355 - UNIVERSITY OF ORLEANS, Orleans, France, 2CHRO - CNRS - 
UMR7355 - UNIVERSITY OF ORLEANS, Orleans, France.

The most common cause of inherited mental deficiency (MD) associated 
with autistic features, Fragile X Syndrome (FXS), results from the FMR1 gene 
silencing and loss of Fragile X Mental Retardation Protein (FMRP). Among 
synaptic proteins deregulated by the absence of Fmrp in fmr1 knock-out 
(KO) mice (murine model for FXS), Kcnma1 (α-subunit of large conductance 
Ca2+-activated potassium channels, BKCa) seems to be the most significant 
deregulated one. Since several papers showed an involvement of BKCa chan-
nels in MD, this channel could be a new therapeutic target for FXS. 
The objectives of this study were: 1) to characterize the molecular BKCa 
channel anomaly in fmr1 KO mouse model and 2) to evaluate the thera-
peutic effect of a BKCa channel opener molecule (BCOM), BMS-204352, on 
dendritic spines maturation of fmr1 KO neurons and on social behavior of 
fmr1 KO mice. In fmr1 KO mice, Kcnma1 protein quantity was lower in ce-
rebral structures and neurons, and associated with a reduced BKCa whole 
cell current. In vitro addition of BMS-204352 induced dendrite spines ma-
turation of fmr1 KO neurons. In vivo, using a behavioral test of direct social 
interaction, a single injection of BMS-204352 rescued affiliative behaviors 
to wild-type level. 
In conclusion, we demonstrated 1) a Kcnma1 protein anomaly in fmr1 KO 
mice inducing a decrease in BKCa whole cell current, and 2) that a BCOM, 
BMS-204352, restored a regular phenotype of dendrite spines and social 
interaction in fmr1 KO mice. Therefore, BKCa channel could be a new thera-
peutic target in FXS treatment.

 B. Hebert: None. O. Perche: None. A. Menuet: None. N. Doisne: None. J. 
Pichon: None. B. Laudier: None. S. Briault: None.

P05.068
Detection of full mutation FMR1 and AFF2 alleles by Methylation-
Specific Multiplex Ligation-dependent Probe Amplification method in 
male patients with intellectual disability
I. Sansović, I. Barišić;  
Children‘s Hospital Zagreb, Zagreb, Croatia.

Mutations in genes FMR1 and AFF2 on X chromosome cause Fragile X (FXS) 
and Fragile XE (FRAXE) syndromes respectively, two common forms of in-
herited intellectual disability in men. The most frequent alteration in the-
se genes is the abnormal extension of trinucleotide repeats in exon 1 and 
abnormal gene methylation. Based on the number of trinucleotide repeats, 
there are four types of the alleles: normal, intermediate, premutation and 
full mutation. Patients with full mutation alleles usually display classic form 
of FXS.
Methylation-Specific Multiplex Ligation-dependent Probe Amplification 
(MS-MLPA) method enables detection of deletions/duplications, and also 
analysis of methylation status of promoter of FMR1/AFF2 gene.
We have analyzed 17 male patients with FXS and one male patient with FRA-
XE by MS-MLPA method previously tested by Expand-long PCR method; 12 



ABSTRACTS POSTERS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG172

Back to index

with FMR1-full mutation, three mosaics with FMR1-full mutation and nor-
mal /premutation alleles, two with FMR1-normal allele and FXS phenotype 
and one with AFF2-full mutation. MS-MLPA analysis has shown hyperme-
thylation pattern of full mutation in all but one subject which has normal 
FMR1 allele. In subject in whom karyotype analysis showed 36% of cells 
with fragile X chromosome and Expand-long PCR one normal allele, MS 
MLPA revealed FMR1- full mutation allele.
MS-MLPA method enables clear and reliable distinction between normal/
premutation and full mutation FMR1/AFF2 alleles in male subjects that 
makes it suitable for a screening method. Also, it is highly sensitive and 
therefore useful in clarification of FXS mosaic cases which Expand-long PCR 
method was unable to detect.

 I. Sansović: None. I. Barišić: None.

P05.069
Genetic dissection of Intellectual Disability using SNP-arrays in Polish 
cohort.
S. Dębicki1, M. Badura-Stronka1,2, M. Wysocki2, B. Budny1, M. Wiśniewska1,2, R. Glazar2, A. 
Materna-Kiryluk2, E. Bonora3, P. Magini3, K. Männik4, C. Graziano3, A. Kurg4, M. Piechota2, 
A. Latos-Bieleńska1,2;  
1Department of Medical Genetics Poznań University of Medical Sciences, Poznań, Poland, 
2Center for Medical Genetics GENESIS, Poznań, Poland, 3U.O. Genetica Medica, University 
of Bologna, Bologna, Italy, 4Institute of Molecular and Cell Biology University of Tartu, 
Tartu, Estonia.

The goal of the CHERISH project was to establish an interdisciplinary Ea-
stern Europe and Central Asia consortium of experts to perform a research 
program of clinical, scientific and public activities for generation of new 
knowledge about genetic causes of Intellectual Disability (ID). One of the 
main objectives was to identify genomic rearrangements responsible for ID 
using SNP-arrays. To screen the CNVs in 24 patients, we used the Genome-
Wide Human SNP Array 6.0 (Affymetrix, 1M). In 36 patients, the InfiniumHD 
whole-genome genotyping assay with the HumanCytoSNP-12 BeadChips 
(Illumina Inc., 300k) was performed. Twelve potentially pathogenic (9 de 
novo) rearrangements were found in 10 out of 60 investigated individuals 
(16,7%), with all rearrangements confirmed by qPCR or MLPA. In Table 1 
the most interesting findings have been listed.
Table 1. Selected genomic rearrangements in Polish patients identified by 
SNP-arrays within the CHERISH project.
Patient 
number Rearrangement Genomic 

position Comment
309-POL-
001-045 dup11q13.3q13.4 70,308,218-

70,478,809
autism susceptibility locus 
(SHANK2)

652-POL-
002-123

delXq21.1 in a 
female patient

76,907,922-
77,078,030

deletion within ATR-X gene for 
alpha talasemia mental retardation 
syndrome

655-POL-
001-124 del11q13.1 65,952,841-

66,768,341

encompassing genes that are 
involved or may be involved in ID: 
NPAS4, BBS1

The research is funded by the European Community‘s 7th FP [FP7/2007-
2013] under grant agreement n° 223692, CHERISH project.

 S. Dębicki: None. M. Badura-Stronka: None. M. Wysocki: None. B. Budny: 
None. M. Wiśniewska: None. R. Glazar: None. A. Materna-Kiryluk: None. E. 
Bonora: None. P. Magini: None. K. Männik: None. C. Graziano: None. A. Kurg: 
None. M. Piechota: None. A. Latos-Bieleńska: None.

P05.070
Study of a large Spanish cohort of 22q13 deletion syndrome´s 
patients. A genotype-phenotype correlation?
J. Nevado1,2, M. Palomares1,2, F. Santos1,2, E. Vallespin1,2, A. Delicado1,2, S. García-Miñaúr1,2, 
M. L. de Torres1,2, M. A. Mori1,2, M. Milá3,4, M. Del Campo5, L. Armengol6, E. Guillén7, J. 
Rosell8, E. Galán9, L. D. Pablo1,2;  
1INGEMM-IdiPaz, Madrid, Spain, 2CIBERER, Madrid, Spain, 3Hospital Clinic, Barcelona, 
Spain, 4CIBERER, Barcelona, Spain, 5Hospital Vall d´Hebron, Barcelona, Spain, 6Q-
Genomics, Barcelona, Spain, 7Hospital Virgen de la Arrixaca, Murcia, Spain, 8Hospital 
Son Espases, Palma de Mallorca, Spain, 9Hospital Materno Infantil Infanta Cristina, 
Badajoz, Spain.

Phelan-McDermid Syndrome (PMS) is a neurodevelopmental disorder 
caused by the deletion or disruption of a 22q13 region containing the post-
synaptic protein gene SHANK3. The clinical features of PMS (also known 
as 22q13 deletion syndrome) are highly variable and include hypotonia, 
speech and otherdevelopmental delays, autistic traits and mildly dysmor-
phic features. Other less frequent features include seizures, brain, renal and 
cardiac malformations, motor deficits, and lymphedema Patient deletion 
sizes are also highly variable, Clinical expression also varies widely, even 
among patients with small deletions, and no correlation between deletion 
size and phenotype has been found. A role for additional genetic factors, in 

addition to SHANK3 haploinsufficiency, is likely. Because PMS is considered 
to be underdiagnosed, the true prevalence is unknown.
Aims. We aim to define a possible genotype phenotype comparison to use 
high-resolution deletion breakpoint mapping on a large cohort of patients, 
addressed the hypothesis that additional genes or regions of chromosome 
22q13 besides SHANK3 may contribute to the PMS phenotype.
Results. Terminal deletion breakpoints were identified for more than 50 
individuals in a patient cohort using a custom-designed high-resolution oli-
gonucleotide array comparative genomic hybridisation platform, prompting 
this genotype phenotype association study. Most of them have been studied 
by FISH, MLPA and array-CGH and their clinical features have been defined. 
Interestingly, a great genetic variability, with deletion sizes between 10 Kb 
and as much as 9 MB was found.
Conclusions. Preliminary data from this large cohort (first, with Spanish 
patients) were presented and may it provide additional data on genotype-
phenotype hypothesis.

 J. Nevado: None. M. Palomares: None. F. Santos: None. E. Vallespin: None. A. 
Delicado: None. S. García-Miñaúr: None. M.L. de Torres: None. M.A. Mori: 
None. M. Milá: None. M. Del Campo: None. L. Armengol: None. E. Guillén: 
None. J. Rosell: None. E. Galán: None. L.D. Pablo: None.

P05.071
A novel recessive intellectual disability syndrome caused by GPI-
anchor deficiency
M. Kvarnung1, D. Nilsson1, A. Lindstrand1, C. Korenke2, S. Chiang3, E. Blennow1, M. 
Bergmann4, T. Stödberg5, O. Mäkitie1, B. Anderlid1, Y. Bryceson6, M. Nordenskjöld1, A. 
Nordgren1;  
1Dept of Molecular Medicine and SurgeryKarolinska Institutet, Stockholm, 
Sweden, 2Klinikum Oldenburg Zentrum für Kinder- und Jugendmedizin (Elisabeth 
Kinderkrankenhaus), Oldenburg, Germany, 3entre for Infectious Medicine, Karolinska 
Institutet,, Stockholm, Sweden, 47Institute for Neuropathology, Klinikum Bremen-
Mitte, Bremen, Germany, 5Department of Women´s and Children´s Health, Karolinska 
Institutet, Stockholm, Sweden, 66Centre for Infectious Medicine, Department of Medicine, 
Karolinska Institutet,, Stockholm, Sweden.

Syndromes with a phenotype that include intellectual disability and/or 
seizures are clinically and etiologically heterogeneous, rendering diagnostic 
challenges. In the present study, we used whole exome sequencing (WES) to 
delineate the molecular basis for an autosomal recessive syndrome. We ex-
amined four patients in a consanguineous kindred with a strikingly similar 
phenotype, characterized by distinct facial features, intellectual disability, 
hypotonia and seizures, in combination with skeletal and ophthalmologic 
findings. WES identified a homozygous mutation in a gene previously not 
reported in any human disease, and Sanger sequencing of additional family 
members confirmed segregation with the disease. The gene encodes a prote-
in in the GPI-anchor pathway, and by flow-cytometry we found that leukocy-
tes from the patients had significantly reduced levels of the protein, strongly 
supporting the pathogenicity of the mutation. In addition, loss of function of 
the gene in a morpholino-mediated zebra-fish knock-down model led to a 
gastrulation defect. Our results demonstrate a new pathogenic mechanism 
in the GPI-anchor pathway and expand the spectrum of disorders belonging 
to the emerging group of GPI-anchor deficiencies.

 M. Kvarnung: None. D. Nilsson: None. A. Lindstrand: None. C. Korenke: 
None. S. Chiang: None. E. Blennow: None. M. Bergmann: None. T. 
Stödberg: None. O. Mäkitie: None. B. Anderlid: None. Y. Bryceson: None. M. 
Nordenskjöld: None. A. Nordgren: None.

P05.072
HDAC1: a novel cause of autism, developmental delay and epilepsy
M. J. DASOUKI1, J. Roberts1, W. Zeng2, S. Mullegama3, K. Gonzales2, S. Elsea3;  
1University of Kansas Medical Center, Kansas City, KS, United States, 2Ambry Genetics, 
Aliso Viejo, CA, United States, 3Virginia Commonwealth University, Richmond, VA, United 
States.

Autism and epilepsy are clinically and genetically heterogeneous disorders. 
Epilepsy occurs in 25% of patients with autism. Chromosomal Microarray 
Analysis (CMA) and massively parallel sequencing have identified a large 
number of genomic regions as well as specific genes which confer suscep-
tibility to autism. Six pathogenic copy number variants (4 deletions and 2 
duplications) which ranged from 1.3 -17.2 Mb and overlapping the HDAC1 
gene had been reported. HDAC1, a histone deacetylase, directly interacts 
with MeCP2 through the transcription co-repressor Sin3A/HDAC complex. 
Mutations in MECP2 cause Rett syndrome; however, no mutations have 
been described in HDAC1 so far. In a 10 year old boy with non-syndromic 
autism, developmental delay and epilepsy, routine karyotype, CMA, meta-
bolic, and neuroimaging studies were normal. Whole exome sequencing of 
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gDNA from the boy and his parents identified a de novo, novel variant in 
HDAC1 (c.154N>S) which was not detected in public or 1100 private exome 
databases. Expression of HDAC1 was reduced by 40% while expression of 
HDAC4, RAI1 and MBD5 in the proband’s peripheral blood lymphocytes was 
normal.
Taken together, these data suggest that this novel HDAC1 mutation prevents 
transcription repression leading to autism, developmental delay and epi-
lepsy in this patient. Direct DNA sequencing of gDNA from additional pa-
tients with autism +/- epilepsy and normal copy number state of HDAC1 is 
underway.

 M.J. Dasouki: None. J. Roberts: None. W. Zeng: A. Employment (full or 
part-time); Significant; Ambry Genetics. S. Mullegama: None. K. Gonzales: A. 
Employment (full or part-time); Significant; Ambry Genetics. S. Elsea: None.

P05.073
Identification of a novel missense mutation in HUWE1 (Xp11.2) 
segregating with intellectual disability in a large family, by Targeted 
High-Throughput Sequencing.
Y. Alembik1, J. Lauer Zillhardt2, B. Gerard2, C. Redin3,4, B. Van Loon5, L. Castelnau6, J. 
Chelly6,7, J. Mandel2,3,4, A. Piton3,4;  
1Service de génétique médicale des Hôpitaux Universitaires de Strasbourg, Strasbourg, 
France, 2Laboratoire de diagnostic génétique des Hôpitaux Universitaires de Strasbourg, 
Strasbourg, France, 3Department of Translational Medicine and Neurogenetics, IGBMC 
(CNRS, INSERM and Université de Strasbourg), Illkirch, France, 4Chaire de Génétique 
Humaine, Collège de France, Paris, France, 5Institute of Veterinary Biochemistry and 
Molecular Biology, University of Zurich, Zurich, Switzerland, 6Inserm U1016, Genetics 
and pathophysiology of neurodevelopmental and neuromuscular diseases, Paris, France, 
7AP–HP, Cochin-Saint Vincent de Paul Hospital, Biochimistry and molecular genetics 
laboratory, Paris, France.

Genetic diagnosis in Intellectual Disability (ID) remains difficult because of 
the extreme genetic heterogeneity of this frequent condition. We report the 
case of a large 4-generation family with suggestive X-linked inheritance of ID 
(XLID), in which 20 members are affected, with moderate to severe ID and 
mild dysmorphic features in males, and behavioral phenotype in females. 
Standard cytogenetic and molecular investigations did not provide a diagno-
sis. A young patient of this family was included in a strategy of targeted high-
throughput sequencing of 220 ID genes. It led to the identification of a novel 
missense mutation (c.6437C>G; p.Thr2146Arg) affecting a highly conserved 
residue in the HUWE1 gene. We then showed its co-segregation with ID in 
3 affected males and 3 obligate carrier females while it was absent in 3 un-
affected males. Analysis of available DNA for others family members is on-
going. This missense predicted to be damaging (SIFT, Polyphen2), is absent 
from 10,563 chromosomes in the EVS database. Overlapping duplications 
including HUWE1 have been found to segregate with ID in 12 families (Froy-
en et al.2012). Three missense mutations were also shown to segregate with 
ID in 3 families with probable or possible XLID, while a de novo missense 
was recently observed in a boy with autism spectrum disorder but not in his 
more mildly affected brother. It is therefore probable that the p.Thr2146Arg 
missense is causative of ID in this large family. A functional test of HUWE1 
activity on DNA repair is currently performed on patient’s cells to confirm 
its pathogenicity.

 Y. Alembik: None. J. Lauer Zillhardt: None. B. Gerard: None. C. Redin: 
None. B. Van Loon: None. L. Castelnau: None. J. Chelly: None. J. Mandel: 
None. A. Piton: None.

P05.074
Homozygosity mapping and exome sequencing approachs to find new 
gene(s) of recessive hydrocephalus
A. Drielsma1, M. Delaunoy1, C. Perazzolo1, J. Désir2, N. Van Regemorter2, I. Pirson1, M. 
Abramowicz3;  
1IRIBHM-Université Libre de Bruxelles, Brussels, Belgium, 2Department of Medical 
Genetics, Hôpital Erasme, Université Libre de Bruxelles, Brussels, Belgium, 3Department 
of Medical Genetics and IRIBHM-Université Libre de Bruxelles, Brussels, Belgium.

Background: Hydrocephalus is one of the commonest brain malformations. 
Its incidence is about 3 cases per 1000 live births. It is estimated that 40% 
of hydrocephalus would be of genetic origin. However, very few molecular 
causes are known. We recruit families with multiple cases of congenital hy-
drocephalus compatible with a recessive inheritance.
Here, we report a large family in which a consanguineous couple had five 
female fetuses with hydrocephalus identified during the second trimester 
of pregnancy. Affected fetuses presented with uni- to triventricular hydro-
cephalus and small cerebellum. Histology showed an opened aqueduct of 
Sylvius, ciliated ependymal cells and normal cortex architecture.
Material and methods: We perform homozygosity mapping with Affymetrix 

250K Nsp chips, exome capture using NimbleGen SeqCap EZ Exome 60Mb 
and then we made an exome sequencing using Illumina HiSeq 2000. Mutati-
ons and family segregation are validated by Sanger sequencing.
Results: Homozygosity mapping defined three regions of interest. By exome 
sequencing, we identified a previously unreported homozygous two base-
pair deletion in the last exon of the CCDC88C gene. This frameshift mutation 
p.E1949GfsX26 results in a premature stop codon. The mutation was homo-
zygous in the affected foetuses and heterozygous in the parents and in both 
healthy sisters.
Conclusions: These results confirm that combination of homozygosity map-
ping and exome sequencing is a valuable tool to discover new genes. The 
development of next-generation sequencing will help to better understand 
brain malformations by uncovering the multiple genetic mechanisms.
Others patients are needed to find new genes.

 A. Drielsma: None. M. Delaunoy: None. C. Perazzolo: None. J. Désir: None. N. 
Van Regemorter: None. I. Pirson: None. M. Abramowicz: None.

P05.075
Hyperphosphatasia with Intellectual Disability (Mabry) Syndrome - 
two adult patients
L. Poelsler, C. Fauth, B. Krabichler, B. Utermann, S. Tinschert, J. Zschocke;  
Division of Human Genetics; Medical University Innsbruck, Innsbruck, Austria.

The combination of persistent hyperphosphatasia, intellectual disability, 
neurologic deficits and epilepsy, and variable morphological anomalies was 
first described in 1970 by Mabry et al (OMIM #239300). It is caused by de-
ficient synthesis of the glycosylphosphatidylinositol (GPI) anchor required 
for the attachment of cell-surface proteins to the plasma membrane and is 
inherited as an autosomal recessive trait. Causative mutations in two genes, 
PIGV and PIGO, have been identified. So far only children and adolescents 
have been reported in the literature.
We report here on two adult siblings of Austrian descent, a 34-year-old man 
(patient 1) and a 28-year-old woman (patient 2), who showed severe intel-
lectual disability with very little speech development and hyperphospha-
tasia. Craniofacial features included macrocephaly, coarse facial features, 
arched eyebrows, up-slanting palpebral fissures, a broad nasal root, down-
turned corners of the mouth, a tented upper lip, and a bifid uvula. Their 
thumbs were broad and their fingers short, in particular the distal phalan-
ges. Patient 2 had a short perineum. At the age of 8 months a febrile seizure 
was suspected in patient 2 and EEG abnormalities were detected; she did 
not have antiepileptic treatment in years and no further seizures occurred. 
Patient 1 never had seizures. Both patients showed a pronounced change in 
facial phenotype with age which lead to a coarsening of facial features.
The parents are distantly related and SNP-array analysis in patient 2 showed 
several regions of autozygosity, one of which included PIGV on chromosome 
1. Results of molecular analyses are pending.

 L. Poelsler: None. C. Fauth: None. B. Krabichler: None. B. Utermann: 
None. S. Tinschert: None. J. Zschocke: None.

P05.076
A patient with cryptic interstitial 0.72-Mb deletion in the 22q13.2 
region
R. Teek1,2, K. Simenson3, K. Kuuse1, E. Õiglane-Šlik2,4, K. Õunap1,2;  
1Department of Genetics, United Laboratories, Tartu University Hospital, Tartu, Estonia, 
2Department of Pediatrics, University of Tartu, Tartu, Estonia, 3Medical Faculty, 
University of Tartu, Tartu, Estonia, 4Children’s Clinic, Tartu University Hospital, Tartu, 
Estonia.

The 22q13 deletion syndrome is characterized by intellectual disability 
(ID), developmental delay, speech deficit and hypotonia. Almost all of the 
published 22q13 deletions have been described as terminal. It is estimated 
that SHANK3 gene, which maps to 22q13 region, is the major candidate gene 
for the neurologic features of the syndrome. Four cases with interstitial de-
letions of 22q13 are reported previously.
We report on a 7-year-old boy with ID, autistic behavior; abnormal EEG, spa-
sticity and mild dysmorphic features included ptosis, facial asymmetry, pro-
minent ears, clinodactyly of F5, T2-3 syndactyly. Patient also suffers from 
persistent urticaria with eosinophilia and elevated IgE level (2140 KU/L, 
normal<90). Chromosomal microarray analysis (HumanCytoSNP-12 Bead-
Chip; Illumina Inc.) revealed a small interstitional de novo 0.72 Mb deletion 
in chromosomal region 22q13.2. This region harbors several known genes 
with different functions (SREBF2, CYP2D6, NFAM1, TNFRSF13C), but not 
SHANK3 gene.Our patient has the smallest deletion among reported 22q13 
region deletions and two copies of SHANK3 gene. Our patient phenotype 
showed some differences in comparison with other patients with 22q13 de-
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letion. Although he has ID and early childhood speech delay, he has normal 
growth parameters. In addition he has immune system dysfunction, which 
may be caused by a deletion of TNFRSF13C gene (related to immune system 
dysfunction) or NFAM1 gene (cause atopic dermatitis and high IgE levels). 
It has been previously supposed that 22q13 deletion syndrome may be as-
sociated with immune system dysfunction in addition to neuropsychiatric 
disorders.

 R. Teek: None. K. Simenson: None. K. Kuuse: None. E. Õiglane-Šlik: None. K. 
Õunap: None.

P05.078
Homozygous intragenic duplication of TRAPPC9 associated with 
intellectual deficiency, postnatal microcephaly, and brain anomalies.
C. Coubes1, A. Schneider2, N. Ruiz-Pallares2, A. Roubertie3, P. Blanchet1, M. Girard2, M. 
Tournaire2, L. Pinson1, E. Haquet1, S. Taviaux2, F. Pellestor2, M. Willems1, V. Gatinois2, D. 
Geneviève1, P. Sarda1,2, G. Lefort2, J. Puechberty1,2;  
1Département de Génétique Médicale, Hôpital Arnaud de Villeneuve, Montpellier, France, 
2Laboratoire de Génétique Chromosomique, Hôpital Arnaud de Villeneuve, Montpellier, 
France, 3Département de Neuropédiatrie, Hôpital Gui-de-Chauliac, Montpellier, France.

Intellectual deficiency (ID) is a public health problem concerning 1 to 3% 
of children. ID is clinically and genetically heterogeneous, and can be divi-
ded into non-syndromic- (isolated) and syndromic forms when associated 
with other features. We report a 5-year-9-month-old girl born to first-cousin 
parents after an uneventful pregnancy. She presented with psychomotor de-
lay (walking achieved at 2.5 years), ID, behavioural troubles (hyperactivity, 
stereotypies, sleep disorders), speech defect, postnatal microcephaly, and 
spasticity of lower limbs. Brain MRI showed corpus callosum and vermis hy-
poplasia, and moderate bilateral symetric leucopathy. Microarray analysis 
revealed an intragenic duplication of the TRAPPC9 gene in the 8q24.3 regi-
on. qPCR identified 4 copies of the microrearrangement as well as an hete-
rozygous status for the duplication in both parents. TRAPPC9 encodes for a 
protein involved in intracytoplasmic vesicular transport with a wide tissular 
expression. TRAPPC9 mutations have been reported in non-syndromic ID 
patients from consanguineous families, with features similar to those ob-
served in our patient. These mutations could represent a frequent cause of 
autosomal-recessive ID when associated with postnatal microcephaly, beha-
vioural troubles, and corpus callosum anomalies. Although point mutations 
have often been published, to our knowledge, this is only the second report 
of a microrearrangement of the TRAPPC9 gene, which may be responsible 
for autosomal-recessive ID (first case: homozygous 8q24.3 microdeletion). 
In a attempt to delineate a specific phenotype suggesting a TRAPPC9 altera-
tion, we reviewed the patients reported in the literature.

 C. Coubes: None. A. Schneider: None. N. Ruiz-Pallares: None. A. Roubertie: 
None. P. Blanchet: None. M. Girard: None. M. Tournaire: None. L. Pinson: 
None. E. Haquet: None. S. Taviaux: None. F. Pellestor: None. M. Willems: 
None. V. Gatinois: None. D. Geneviève: None. P. Sarda: None. G. Lefort: 
None. J. Puechberty: None.

P05.079
Molecular characterization of a patient suffering Intellectual 
Disability.
I. Navarro Vera1, S. Ciria Abad1, M. Cristina1, R. Marín2, P. Madero Barrajón1;  
1Centro de Análisis Genéticos, Zaragoza, Spain, 2Hospital Puerta del Mar, Cádiz, Spain.

Introduction: Intellectual disability is of major concern troughout the 
world. In 40% of the cases etiology remains unknown.
Here we present a four years old girl showing psychomotor retardation, lan-
guage difficulty and dismorphic features. Parents were non consanguineous 
and healthy. In all of them, kariotype was normal, at 550 level banding GTG. 
We performed MLPA analysis in order to detect possible subtelomeric rear-
rangements, and confirmed our results by FISH.
Methods: MLPA analysis were performed using the SALSA P036 Human 
Telomere-3 containing one probe for each subtelomeric region from chro-
mosome 1-22 and the two X/Y pseudoautosomal regions and SALSA P286 
containing eight probes specific for the 10q26.3 region (MRC Holland, Am-
sterdam, The Netherlands). Fluorescence in situ hybridization (FISH) with 
subtelomeric probes (Kreatech) were carried out.
Results: MLPA analysis with SALSA P036 showed evidence of a deletion 
in the terminal region of chromosome 10q (probe PAOX gene in 10q26.3). 
Further analysis with SALSA P286 showed a deletion from at least 5.44Mb in 
10q26.3 involving all eight probes located in this region. FISH using probes 
10pter (D10S2488) and 10qter (D10S2290) confirmed this deletion detec-
ted by MLPA in the index case and showed normal patterns in her parents, 
determining it was a de novo alteration.

Conclussion: This study confirms that the combination of MLPA analysis 
and FISH still allows to resolve cases, where the genetic causes of the clinical 
features remain unexplained.

 I. Navarro Vera: None. S. Ciria Abad: None. M. Cristina: None. R. Marín: 
None. P. Madero Barrajón: None.

P05.080
Distal 16p11.2 duplication in two patients with intellectual disability
C. Pagan, S. Drunat, L. Perrin, C. Dupont, B. Benzacken, A. Verloes, A. Tabet;  
Department of Genetics - Robert Debré Hospital - APHP, Paris, France.

Several recurrent rearrangements have been described at 16p11.2 locus. 
Deletions and duplications of a proximal 600 kb region (29.5-30.1 Mb) have 
been associated with autism, intellectual disability, schizophrenia, and mir-
ror metabolic phenotypes. In addition, deletions of an adjacent, distal 200 
kb region (28.7-28.9 Mb) have been associated with obesity and develop-
mental delay. Here we describe two male patients presenting with mental 
retardation and carrying the reciprocal distal 16p11.2 duplication, identi-
fied by whole genome SNP array (HumanCytoSNP-12, Illumina) in one case 
and CGH-array (Agilent, 180K) in the other one.
The first patient displayed intellectual disability, motor delay, attention defi-
cit, dysmorphic features and dextrocardia. He had average height and weight. 
The duplication (200 kb, 28.7-28.9 Mb) was inherited from his father. The 
second patient presented with intellectual disability, severe language delay, 
mild hand tremor but without dysmorphic features. His height was average, 
and his weight within low normal range (10th percentile). The duplication 
(285 kb, 28.7-29.0 Mb) was inherited from his mother, while there was a 
marked history of language disorders for his father and paternal family.
These two observations suggest that the distal 16p11.2 duplication may 
be a risk factor for intellectual disability. One or few genes included in the 
duplicated region could be dosage sensitive. However, it is likely that unde-
termined, additional hits contribute to the phenotype of these patients, as 
indicated by the transmission of the duplication by an unaffected parent, the 
informative family history of the second patient, and the phenotypic diffe-
rences between the two patients.

 C. Pagan: None. S. Drunat: None. L. Perrin: None. C. Dupont: None. B. 
Benzacken: None. A. Verloes: None. A. Tabet: None.

P05.081
Clinical and cytogenetic features of Smith Magenis and Potocki-Lupski 
syndromes: about two Tunisian cases
H. Ben khelifa1, N. Soyah2, I. Ben Abdallah1, A. Labalme3, D. SANLAVILLE3, H. ELGHEZAL1, 
S. MOUGOU-ZRELLI1, A. SAAD1;  
1laboratory of cytogenetics,molecular genetics and reproductive biology - Farhat 
Hached hospital, sousse, Tunisia, 2pediatrics department Farhat Hached Hospital, sousse, 
Tunisia, 3laboratory of cytogenetics,CBPE - Bron, Lyon, France.

Smith Magenis (SMS) and Potocki Lupski (PTLS) syndromes have long been 
known to display specific neurobehavioral traits. These syndromes are two 
examples of Contiguous Gene Syndrome that are associated with a micro-
deletion and microduplication respectively within chromosome 17 band 
p11.2. The dosage sensitive gene responsible for most phenotypes in SMS 
has been identified: the Retinoic Acid Induced 1 (RAI1).
Studies on mouse models and humans suggest that RAI1 is likely the dosage 
sensitive gene responsible for clinical features in PTLS.
We carried out a complete cytogenetic analysis for two Tunisian patients 
screened for craniofacial anomalies, intellectual disability and behavioral 
disorders with a diagnosis of SMS and PTLS syndromes. RHG banding ana-
lyses were normal. Whole genome analysis with the Agilent Human Genome 
CGH Microarray Kit 180K proceeded on our patients’ DNAs revealed de novo 
3,5 Mb microdeletion and 7,5 Mb microduplication on chromosome 17p11.2 
encompassing OMIM genes especially Retinoic Acid Induced 1 Gene (RAI1). 
The confirmation and parents‘analysis were performed by fluorescent in 
Situ hybridation (FISH).
In the present study, the karyotype’s level of resolution did not achieve to 
detect these aberrations. However, the whole genome coverage provided 
by high resolution level technique as array CGH has displayed these micro 
imbalances and achieved to delineate the breakpoints. This highlights the 
effectiveness of this microarray which overcomes the standard karyotype.
So, our results enable us to discuss the role of the microarrays’ spot in cyto-
genetic laboratories and whether it can replace the standard karyotype.

 H. Ben khelifa: None. N. Soyah: None. I. Ben Abdallah: None. A. Labalme: 
None. D. Sanlaville: None. H. Elghezal: None. S. Mougou-zrelli: None. A. Saad: 
None.
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P05.082
Contribution of copy number variants (CNVs) in congenital 
unexplained intellectual and developmental disabilities in 149 
patients: the first Lebanese study leading to new findings in CNVs
N. Alam Choucair1, J. Abou Ghoch1, L. Villard2, A. Mégarbané1,3, E. Chouery1;  
1University of Saint-Joseph, Beirut, Lebanon, 2University of Aix-Marseille II, Marseille, 
France, 3Institut Jérôme Lejeune, Paris, France.

Purpose: Molecular karyotyping is nowadays the most adopted clinical test 
for patients with unexplained intellectual disability (ID) and developmental 
delay (DD). This study exposes the strategy and the conditions of analysis 
leading to the determination of causative copy number variants (CNVs). It 
also presents de novo pathogenic CNVs and reviews for several described 
ones.
Methods: We have applied whole-genome technique to a cohort of 149 le-
banese patients with ID/DD using the 2.7M array of Affymetrix. Confirmati-
on of array findings was performed using quantitative PCR. Bioinformatical 
and statistical analysis were used in order to reduce false positive CNVs.
Results: Criteria were set to improve the reliability of CNVs. When the latter 
is greater than 62 Kb and contains at least 49 markers it is then considered 
as certainly existing.
14.8% abnormalities in 149 Lebanese ID/DD patients were detected, of 
which 15 aberrations overlapped known causative CNVs and 7 potentially 
pathogenic.
A database of copy number polymorphisms was constructed displaying 
CNVs carried by 30 healthy individuals.
Conclusion: This is the first Lebanese whole genome study of ID/DD pa-
tients. It has shown the importance of uncovering genomic imbalances in 
the diagnostic and research approaches. All CNVs found will be a guide to 
clinicians, helping them in the diagnosis of further cases.

 N. Alam Choucair: None. J. Abou Ghoch: None. L. Villard: None. A. 
Mégarbané: None. E. Chouery: None.

P05.083
EPHA1 C1475T and C1891T polymorphisms in Ukrainian patients 
with idiopathic intellectual disability
R. V. Gulkovskyi1,2, G. M. Bychkova3, S. A. Kravchenko1, N. V. Hryshchenko1, S. Y. 
Chernushyn1, M. Nõukas4, M. Sauk4, L. Milani5, T. Pippucci6, F. Balombo6, C. Graziano6, L. 
A. Livshits1;  
1Institute of Molecular Biology and Genetics of National Academy of Sciences of Ukraine, 
Kyiv, Ukraine, 2Taras Shevchenko National University of Kyiv, Educational and Scientific 
Centre „Institute of Biology“, Kyiv, Ukraine, 3Research Centre for Radiation Medicine, 
NAMS of Ukraine, Kyiv, Ukraine, 4Institute of Molecular and Cell Biology, University of 
Tartu, Tartu, Estonia, 5Estonian Genome Center, Tartu, Estonia, 6U.O. Genetica Medica, 
University of Bologna, Bologna, Italy.

Exome analysis of an Ukrainian family with healthy unrelated parents and 
two brothers affected by Intellectual Disability (ID) revealed several vari-
ants in either homozygous or compound heterozygous state in five genes. 
Among these genes, we decided to concentrate on the EPHA1 gene, where 
C1475T (maternal) and C1891T (paternal) substitutions were detected in 
both patients. EPHA1 is an ephrin receptor gene, highly expressed in the 
human brain, and it seemed a good candidate for ID.
The proband is a 12 year old boy with ID (IQ=43) and hyperactivity. His 
brother is a 4 year old boy with febrile convulsions, ID and multiple conge-
nital anomalies. Standard karyotype, molecular analysis of FMR1 gene and 
array-CGH analysis (400K) were normal in both patients.
We further investigated the possible role of EPHA1 gene variants in severe 
ID. Case-control study included 51 patients with severe ID and 186 indivi-
duals as a population control. We performed a screening of the two variants 
through PCR-RFLP (C1475T) and allele-specific PCR (C1891T). The EPHA1 
1475T allele frequency was significantly higher in ID patients (2,9%) as 
compared to controls (0,5%). EPHA1 1891T variant was found neither in 
the control group, nor in ID patients. These preliminary results indicate a 
possible association between EPHA1 variants and ID among Ukrainian pati-
ents. Further studies (especially the complete sequencing of EPHA1 coding 
exons) will be conducted to confirm the involvement of EPHA1 mutations 
in ID development. This study was supported by EC FP-7, CHERISH project 
no. 223692.

 R.V. Gulkovskyi: None. G.M. Bychkova: None. S.A. Kravchenko: None. N.V. 
Hryshchenko: None. S.Y. Chernushyn: None. M. Nõukas: None. M. Sauk: 
None. L. Milani: None. T. Pippucci: None. F. Balombo: None. C. Graziano: 
None. L.A. Livshits: None.

P05.084
Loss of FMR2 further emphasises the link between deregulation 
of immediate early response genes FOS and JUN and intellectual 
disability
L. Nguyen1, M. Melko2,3,4, M. Shaw1, L. Jolly1, B. Bardoni2,3,4, J. Gecz1,5;  
1School of Paediatrics and Reproductive Health, The University of Adelaide, North 
Adelaide, Australia, 2Institut de Pharmacologie Moléculaire et Cellulaire, CNRS UMR 
7275, Nice, France, 3Faculté de Médecine, Université de Nice-Sophia Antipolis, Nice, 
France, 4CNRS LIA “Neogenex”, Valbonne, France, 5Department of Genetics Medicine, SA 
Pathology, Adelaide, Australia.

Loss of FMR2 causes Fragile X E (FRAXE) site associated intellectual disabi-
lity (ID). FMR2 regulates transcription, promotes alternative splicing with 
preference for G-quartet structure harbouring exons, and is localised to the 
nuclear speckles. In primary skin fibroblasts from FRAXE patients (n=8), 
we found a significant reduction in the number but a significant increase 
in the size of nuclear speckles, when compared to the controls (n=4). Since 
nuclear speckles are enriched with factors involved in pre-mRNA proces-
sing, we explored the consequence of these defects and the loss of FMR2 on 
the transcriptome. We performed whole genome expression profiling using 
total RNA extracted from these cell lines and found 27 genes significantly 
deregulated by at least 2-fold at P < 0.05 in the patients. Among these ge-
nes, FOS was significantly upregulated and was further investigated due to 
its established role in neuronal cell function. We showed that i) 30% de-
pletion of Fmr2 in mouse primary cortical neurons led to a 2-fold increase 
in Fos expression, ii) overexpression of FMR2 significantly decreased FOS 
promoter activity in luciferase assays, and iii) as FOS promoter contains a 
serum response element, we found that not FOS, but JUN, which encodes for 
a protein that forms a transcriptional activator complex with FOS, was si-
gnificantly upregulated in the patients’ cell lines upon mitogen stimulation. 
These results suggest that FMR2 is an upstream regulator of FOS and JUN, 
and further link deregulation of the immediate early response genes to the 
pathology of ID and FRAXE associated ID in particular.

 L. Nguyen: None. M. Melko: None. M. Shaw: None. L. Jolly: None. B. Bardoni: 
None. J. Gecz: None.

P05.085
Familial intellectual disability in Brazilian institutions
A. F. Maris1, I. T. Barbato2, J. H. Barbato2,3, G. R. de Luca3, L. F. de Oliveira1, L. S. Linhares1, 
N. Baretto1, N. Rigobeli1;  
1Universidade Federal de Santa Catarina, Florianópolis, SC, Brazil, 2Neurogene, 
Florianópolis, SC, Brazil, 3Hospital Infantil Joana de Gusmão, Florianópolis, SC, Brazil.

We present the results of the first part of a project whose main purpose is 
to understand the relevance of familial intellectual disability among the po-
pulation of individuals with moderate to severe intellectual disability who 
attend special day care institutions.
For this purpose we developed a survey instrument which was applied by 
members of our team to the guardians of 800 familial intellectual disability 
individuals in SC, Brazil, to select the families where two or more individuals 
in three generations have familial intellectual disability. Possible familial ca-
ses were selected to proceed to the second part of this project (collect family 
history to validate the data, try to clarify diagnostics).
Findings of our survey indicate:
1) Etiology: 14% with Down Syndrome; 3% due to infectious diseases (me-
ningitis, rubella, toxoplasmosis, cytalomegalovirus and others; 1.5% due 
to known monogenic causes, 0.8% with known microdeletion/duplication 
syndromes and about 1% with known syndromes of unclear cause. Cerebral 
palsy was reported for 11% of the cases, most of them attributed to neonatal 
oxygen deprivation.
2) Other cases in the family: 52.5% reported other cases, 8% of which were 
obviously not related, leaving 39.5% of potential familial cases to proceed 
to the next part of our project. Of those, 16% had 2 cases; 10% had 3 cases; 
14% had 4 or more cases (20% of those with 7 to 14 affected individuals). 
Even if many cases may show to be unrelated, the numbers are astonishing. 
This is the first survey of this kind we know.

  A.F. Maris: B. Research Grant (principal investigator, collaborator or consultant 
and pending grants as well as grants already received); Significant; CHAMADA 
PÚBLICA 003/2010 – MS/CNPq/FAPESC/SES PESQUISA PARA O SUS. I.T. 
Barbato: None. J.H. Barbato: None. G.R. de Luca: None. L.F. de Oliveira: 
None. L.S. Linhares: None. N. Baretto: None. N. Rigobeli: None.
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P05.086
Analytical & clinical performance assessment of the Affymetrix 
CytoScan® Dx cytogenetic microarray system
R. Pfundt1, K. Kwiatkowski2, A. Chaubey3, A. Roter2, S. Close4, J. Reiswig2, E. Thorland5, R. 
Hockett6, E. T. Fung2;  
1Radboud University Medical Centre, Nijmegen, Netherlands, 2Affymetrix, Santa Clara, 
CA, United States, 3Greenwood Genetic Center, Greenwood, SC, United States, 4GenEngine, 
Fishers, IN, United States, 5Mayo Clinic, Rochester, MN, United States, 6CombiMatrix 
Diagnostics, Irvine, CA, United States.

Identification of pathogenic copy number variants (CNVs) by cytogenetic 
microarrays has demonstrated a higher diagnostic yield as compared to con-
ventional methods, such as karyotyping and FISH. This study’s objective was 
to characterize analytical and clinical accuracy of CytoScan Dx compared to 
routine patient care (RPC) in surplus samples from a post-natal population 
exhibiting developmental delay, intellectual disability, congenital anoma-
lies/dysmorphisms. Samples were collected consecutively at 3 sites where 
RPC comprised of one or more methods (karyotyping/FISH/microarray) for 
establishing a copy number call (excluding Affymetrix arrays). An indepen-
dent cytogeneticist (with no previous patient information) interpreted the 
samples processed at one site on CytoScan Dx.
960 samples were analyzed. RPC reported 425 CNVs. Analytical accuracy 
was calculated as the percentage of RPC-identified regions that were corr-
oborated by CytoScan Dx. Excluding 12 RPC-reported regions below the 
reported resolution of CytoScan Dx, the analytical accuracy of CytoScan Dx 
as compared to RPC was 97.3% (95% CI = 95.3-98.5%, 402/413 CNVs). 
The average percent CNV overlap between RPC and CytoScan Dx was 
92.8%±11.23. Of the 402 samples that agreed analytically, 67.4% had the 
same interpretation.
To date, this data represents the largest clinical study assessing both the 
analytical and clinical accuracy of CytoScan® Dx as compared to RPC and 
validates the high analytical accuracy of CytoScan® Dx. Differences in cli-
nical interpretation are expected as they are influenced by many factors 
including availability of clinical information, parental results, and the time 
period of evaluation, since the body of literature regarding the pathogenicity 
of CNVs continues to evolve.

 R. Pfundt: None. K. Kwiatkowski: A. Employment (full or part-time); Modest; 
Affymetrix. A. Chaubey: None. A. Roter: None. S. Close: None. J. Reiswig: 
None. E. Thorland: None. R. Hockett: None. E.T. Fung: None.

P05.087
Clinical description of a female patient with a mutation in WRD45, a 
gene involved in a new X-linked NBIA (neurodegeneration with brain 
iron accumulation)
C. Mignot1,2,3, A. Gregory4, P. Hogarth4, L. Sanford4, S. Hayflick4, D. Héron1,2;  
1APHP, Groupe Hospitalier Pitié Salpêtrière, Department of Genetics, Paris, France, 
2Referral Center for Rare Genetic Intellectual Disabilities, Paris, France, 3APHP, Hôpital 
Armand Trousseau, Neuropediatric Unit, Paris, France, 4Oregon Health & Science 
University, Portland, OR, United States.

Neurodegeneration with brain iron accumulation (NBIA) is a group of di-
seases characterized by the accumulation of iron in the basal ganglia. Six 
genes are presently involved in NBIA presenting in childhood/adolescence, 
each of them having particular clinical and/or radiological features. We re-
port the clinical history of a young adult patient with a disease history sug-
gestive of SENDA syndrome (static encephalopathy with neurodegeneration 
in adulthood), now called BPAN syndrome.
A diagnosis of epilepsy and global developmental delay was made at first 
examination at 22 months. The evolution was characterized by: 1) easy epi-
lepsy control with anti-epileptic drug, 2) severe intellectual deficiency that 
became obvious during the first years of life (independent walking achieved 
at 2 years, absence of language, limited communication skills) associated 
with stereotypies and unmotivated laughters, 3) facial dysmorphism with 
body asymmetry, 4) the apparition of pyramidal signs with walking difficul-
ties after puberty, 5) an OFC growing on the -2SD curve.
Brain MRI showed at the age of 16 years a heterogeneous signal of the pal-
lidum on T1-weighted images and a hyposignal of the pallidum and locus 
niger on T2-FLAIR-weighted images. PLA2G6 mutations were ruled out. The 
c.56-1G>A splice-site mutation not found in the proband’s mother was iden-
tified in WDR45.
Clinical and radiological characteristics in our patients are consistent with 
the diagnosis of SENDA/BPAN syndrome and with those of other patients 
with mutation in WDR45. Though the initial clinical picture suggested an 
atypical form of Rett syndrome, brain MRI features only guided the etiogo-
gical diagnosis.

 C. Mignot: None. A. Gregory: None. P. Hogarth: None. L. Sanford: None. S. 
Hayflick: None. D. Héron: None.

P05.088
Phenomic clues to genomic variation in patients with developmental 
delay or intellectual disability
E. Preikšaitienė1,2, A. Molytė1, Z. Ciuladaite1,2, J. Kasnauskiene1, A. Utkus1,2, V. Kučinskas1,2;  
1Dept. Human and Medical Genetics, Vilnius University, Vilnius, Lithuania, 2Centre for 
Medical Genetics, Vilnius University Hospital Santariskiu Clinics, Vilnius, Lithuania.

Background and aims. Unless high-resolution microarray technologies 
have been recommended as the first-tier cytogenetic diagnostic test for 
patients with developmental delay/intellectual disability (DD/ID), still not 
every laboratory has possibilities to perform this analysis to every patient 
with DD/ID. Our aim was to determine whether patients with pathogenic 
copy number variants (pCNVs) are confident to a distinct clinical subgroup.
Method. Retrospective review of clinical and molecular karyotyping data 
of 211 patients was performed. Clinical data of patients with chromosomal 
alterations (n=29) were compared with those without pCNVs (n=182).
Results. The findings indicate the increased frequency of pCNVs in pati-
ents with syndromic DD/ID (p=0.018), at least one congenital anomaly 
(p=0.005), three and more minor anomalies (p=0.016), congenital malfor-
mations of CNS (p=0.026), congenital malformations of musculosceletal sy-
stem (p=0.037) and minor anomalies of eye, ear, face and neck subgroup 
(p=0.003). Statistically significantly several phenotypic traits were more 
frequent in patients with pCNVs, as hydrocephalus (p=0.023), congenital 
malformations of corpus callosum (p=0.014), downward slanting palpe-
bral fissures (p=0.008), minor anomalies of ear (p=0.002), micrognathia 
(p=0.004), brachydactyly (p=0.005), umbilical hernia (p=0.008). Café au lait 
spots more frequently were in patients without pCNVs (p=0.023). A multiva-
riate logistic regression analysis was performed to determine the predictors 
of pCNVs. Three independent predictors of pCNVs were determined: conge-
nital malformations of corpus callosum, minor anomalies of ear and brachy-
dactyly, increasing the risk of pCNVs by 0.1, 3.3 and 7.5 times respectively.
Conclusions. Our results suggest, that clinical features, as syndromic DD/
ID, specific congenital and minor anomalies might be possible indicators for 
pCNVs. 

 E. Preikšaitienė: None. A. Molytė: None. Z. Ciuladaite: None. J. Kasnauskiene: 
None. A. Utkus: None. V. Kučinskas: None.

P05.089
A wide spectrum of intellectual disability in two siblings with a 
6p22.3-p23 microdeletion encompassing JARID2
A. C. Foster, G. K. Hall, F. S. Togneri, D. McMullan, T. Cole;  
Birmingham Women‘s Hospital, Birmingham, United Kingdom.

Interstitial deletions of 6p22-6p24 are associated with a variable phenotype 
including intellectual disability, autistic spectrum disorder, hypotonia and 
congenital abnormalities. There are many potential disease-causing genes 
in this region, including JARID2, DTNBP1, ATXN1, and MYLIP, and delinea-
ting genotype-phenotype correlations has been a challenge. It has been sug-
gested that deletions of JARID2, a DNA-binding transcriptional repressor 
expressed in embryonic and adult neurones, are associated with a characte-
ristic facial appearance as well as intellectual disability.
Our first patient presented with mild to moderate learning disability and 
some Marfanoid systemic features, scoring 6/20 on the revised Ghent cri-
teria. Cardiac and ophthalmic investigations were normal. CGH microarray 
identified a 1.2Mb microdeletion on chromosome 6p22.3-p23 involving 
JARID2 and DTNBP1 only; targeted microarray and FISH studies did not 
identify this deletion or a predisposing rearrangement in either parent. 
The patient’s younger brother presented with much more severe learning 
disabilities and autistic spectrum disorder. He had no similar skeletal fea-
tures but both boys had similar prominent supraorbital ridges. Investigation 
with CGH microarray found the same microdeletion, suggesting low level 
somatic-gonadal mosaicism or true gonadal mosaicism as a cause for the 
two affected siblings.
This case illustrates the wide spectrum of learning difficulties and behaviou-
ral difficulties that may be seen even in siblings with identical small micro-
deletions in this region. This may represent a challenge to the establishment 
of a clinically recognisable phenotype for JARID2 deletions and highlights 
the complexity of the genetic aetiology of intellectual disability.

 A.C. Foster: None. G.K. Hall: None. F.S. Togneri: None. D. McMullan: None. T. 
Cole: None.
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P05.090
Further delineation of medical and behavioural aspects of the KBG 
syndrome caused by ANKRD11 mutations
C. W. Ockeloen1, M. H. Willemsen1, S. de Munnik1, B. B. van Bon1, A. Verrips2, H. IJntema1, 
N. de Leeuw1, C. C. van Heumen1, C. E. Carels1, T. Kleefstra1;  
1Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands, 2Department of 
Paediatric Neurology, Canisius Wilhelmina Hospital, Nijmegen, Netherlands.

Introduction Recently ANKRD11 mutations were identified as the cause of 
KBG syndrome, an autosomal dominant intellectual disability (ID) syndro-
me with specific dental, craniofacial and skeletal anomalies. To further ex-
pand the phenotypic spectrum and knowledge on medical and behavioural 
management, we present a comprehensive overview of clinical and molecu-
lar characteristics of nine so far unreported cases from five different families 
with ANKRD11 aberrations.
Methods Clinical features of nine cases with KBG syndrome were evaluated 
and a review of the existing literature on KBG syndrome was performed. 
Sequence analysis of the ANKRD11 gene was performed using Sanger se-
quencing. An Affymetrix CytoScan HD array was used according to the 
manufacturer’s protocol.
Results In the first family a heterozygous frameshift mutation in ANKRD11 
was identified in four affected children as well as their mother. Three other 
isolated KBG syndrome patients all harboured frameshift mutations in AN-
KRD11. Microarray analysis revealed a 100 kb deletion encompassing exons 
1-3 of the ANKRD11 gene in one patient.
Discussion Hallmark characteristics of KBG syndrome are mild to mode-
rate ID, macrodontia and other dental anomalies, skeletal anomalies, short 
stature and typical dysmorphic features. Less common features are heart 
defects, palatal defects, hearing loss, ophtalmologic abnormalities and cen-
tral nervous system involvement. Neurobehavioural problems, especially 
autism spectrum disorder and attention deficit hyperactivity disorder, are 
often present but gained less attention so far in medical literature. However, 
we observed that these can be severe and require adequate management. 
Better recognition, a multidisciplinary approach and early intervention are 
essential to patients and their families.

 C.W. Ockeloen: None. M.H. Willemsen: None. S. de Munnik: None. B.B. van 
Bon: None. A. Verrips: None. H. IJntema: None. N. de Leeuw: None. C.C. van 
Heumen: None. C.E. Carels: None. T. Kleefstra: None.

P05.091
Exome Sequencing assesses the role of the KIAA2022 gene in the 
aetiology of X-linked intellectual disability
M. Rio1,2, S. Moutton2, A. Mazery1, C. Bole-Feysot3, P. Nitschle3, N. Bahi-Buisson4, A. 
Munnich1,2, L. Colleaux2;  
1Departement de Génétique, Hôpital Necker, APHP, Paris, France, 2INSERM781, 
Université Paris Descartes, Paris, France, 3Plateforme Génomique, Institut IMAGINE, 
Université Paris Descartes, paris, France, 4Departement de Neuropédiatrie, Hôpital 
Necker, APHP, paris, France.

Here we report on the clinical and molecular characterisation of an X-linked 
intellectual disability (XLID) family ascertained by next-generation sequen-
cing (NGS) of most of the X-chromosome transcripts. Two brothers were 
referred for genetic work up because of intellectual disability. The youngest 
presented with severe intellectual disability, seizures and hyperactivity. The 
elder brother was highly social, communicated verbally with good sentence 
structure and was able to read and write. His IQ was 50. Their 38 years old 
maternal uncle was unemployed, unable to read and write and his IQ was 
46. All of them had normal neurological examination and no remarkable fa-
cial features were present. The two affected sibs were tested using the XSeq 
™ Research Screening Panel developed by Raindance Technologies. The two 
brothers shared only 3 previously unreported variants, two misseense vari-
ants in DMD and PLP2 gene and one frameshift variant in KIAA2022 gene. 
Additional analysis showed that only the KIAA2022 mutation segregated 
with known carrier status and in all affected individuals. Interestingly, dis-
ruption of this gene have previously been identified in two mentally boys 
and this gene is highly expressed in fetal brain and the adult cerebral cortex. 
Our data confirm the role of the KIAA2022 gene in the aetiology of intellec-
tual disability and the interest of NGS in small XLID families.

 M. Rio: None. S. Moutton: None. A. Mazery: None. C. Bole-Feysot: None. P. 
Nitschle: None. N. Bahi-Buisson: None. A. Munnich: None. L. Colleaux: None.

P05.092
The common polymorphism of the KIBRA gene is associated with 
academic achievement
I. A. Alexeev1, L. M. Sungatullina2, E. S. Nasibulina1, A. S. Kruchkov3, I. I. Ahmetov1;  
1Kazan State Medical University, Kazan, Russian Federation, 2Kazan Federal University, 
Kazan, Russian Federation, 3Russian State University of Physical Education, Sport, Youth 
and Tourism, Moscow, Russian Federation.

The KIBRA protein is assumed to play an important role in synaptic plastici-
ty. Genetic variation at the KIBRA gene rs17070145 polymorphism has been 
linked to episodic memory and executive function. T allele carriers of SNP 
rs17070145 have been reported to outperform individuals that are homo-
zygous for the C allele in episodic and working memory tasks. Since acade-
mic achievement is directly related to the memory, we hypothesized that the 
KIBRA T allele could be associated with the ability to get a higher education 
and a PhD degree. We have tested this hypothesis in three groups of the 
Russian population (n=98; all Caucasians): primary school-aged children, 
students of universities and PhD degree holders. The frequencies of the T 
allele and TT genotype in the Russian children were similar with those re-
ported in the European populations (T allele: 29.0% and 31.9%; TT geno-
type: 9.7% and 10.6%, respectively). We found an increasing linear trend 
of T allele with increasing academic level of individuals (children - 29.0%, 
students - 37.7%, PhD degree holders - 64.3%; P=0.0032). Interestingly, the 
frequency of the T allele in students willing to apply for a PhD in future was 
higher (54.5% vs. 33.3%; P=0.08) in comparison with unwilling students. 
Compared with CC homozygotes, the odds ratio of being a PhD holder in TT 
homozygotes was 12.44 [95% CI: 1.995-77.632, P=0.0108]. In conclusion, 
our results suggest that the rs17070145 C/T polymorphism of the KIBRA 
gene seems to be associated with academic achievement, with the T allele 
exerting a beneficial effect.

 I.A. Alexeev: None. L.M. Sungatullina: None. E.S. Nasibulina: None. A.S. 
Kruchkov: None. I.I. Ahmetov: None.

P05.093
Neuroanatomical correlates of Klinefelter syndrome studied in 
relation to the neuropsychological profile
A. Skakkebæk1, C. H. Gravholt2,3, P. M. Rasmussen4, A. Bojesen5, J. S. Jensen6, J. Fedder7, P. 
Laurberg8, J. Hertz9, J. R. Østergaard10, A. D. Pedersen11, M. Wallentin4,12;  
1Department of Endocrinology an Internal Medicine, Aarhus University Hospital, Aarhus, 
Denmark, 2Department of Endocrinology an Internal Medicine, Aarhus University Hospital,, 
Aarhus, Denmark, 3Department of Molecular Medicine, Aarhus University Hospital, Aarhus, 
Denmark, 4Center of Functionally Integrative Neuroscience, Aarhus University Hospital, 
Aarhus, Denmark, 5Department of Clinical Genetics, Vejle Hospital, Sygehus Lillebaelt, 
Vejle, Denmark, 6The Research Clinic for Functional Disorders and Psychosomatics, Aarhus 
University Hospital, Aarhus, Denmark, 7Fertility Clinic, Department of Gynecology and 
Obstetrics, Odense University Hospital, Odense, Denmark, 8Department of Endocrinology, 
Aalborg University Hospital, Aalborg, Denmark, 9Department of Clinical Genetics, Odense 
University Hospital, Odense, Denmark, 10Centre for Rare Diseases, Department of Pediatrics, 
Aarhus University Hospital, Aarhus, Denmark, 11Department of Neuropsychology, Hammel 
Neurohabilitation and Research Center, Aarhus University Hospital, Aarhus, Denmark, 
12Center for Semiotics, Aarhus University, Aarhus, Denmark.

Brain imaging in Klinefelter syndrome (47, XXY)(KS), a genetic disorder cha-
racterized by the presence of an extra X chromosome, may contribute to un-
derstanding the relationship between gene expression, brain structure, and 
subsequent cognitive disabilities and psychiatric disorders.
We conducted the largest to date voxel-based morphometry study of 65 KS 
males and 65 age- and educational-matched male controls and correlated the-
se data to neuropsychological test scores. The KS males had significantly smal-
ler total brain volume (TBV), total gray matter volume (GMV) and total white 
matter volume (WMV) compared to male controls, whereas no volumetric dif-
ference in cerebral spinal fluid (CSF) was found. There were no differences in 
TBV, GMV, WMV or CSF between testosterone treated KS (T-KS) and untreated 
KS (U-KS) males. Compared to male controls, KS males had significantly de-
creased GMV bilaterally in insula, putamen, caudate, hippocampus, amygdala, 
temporal pole and frontal inferior orbita. Additionally, right parahippocampal 
region and cerebellum was reduced in KS males. KS males had significantly lar-
ger volumes in right postcentral gyrus, precuneus and parietal regions. Multi-
variate classification analysis discriminated KS males from male controls with 
96.9 % (p<0.001) accuracy. Regression analyses, however, revealed no signi-
ficant association between GMV differences and cognitive and psychological 
factors within the KS males and male controls or the groups combined. These 
results show that although gene dosage effect of having and extra X-chromo-
some may lead to large scale alterations of brain morphometry and extended 
cognitive disabilities no simple correspondence links these measures.

 A. Skakkebæk: None. C.H. Gravholt: None. P.M. Rasmussen: None. A. Bojesen: 
None. J.S. Jensen: None. J. Fedder: None. P. Laurberg: None. J. Hertz: 
None. J.R. Østergaard: None. A.D. Pedersen: None. M. Wallentin: None.
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P05.094
Transcriptome sequencing in patients with Koolen-de Vries syndrome
K. Neveling, E. Verwiel, P. de Vries, B. B. A. de Vries, J. A. Veltman, D. A. Koolen;  
Radboud University Medical Centre, Nijmegen, Netherlands.

The Koolen-de Vries syndrome is a multisystem disorder characterized by 
intellectual disability (ID), hypotonia, epilepsy, distinctive facial features, and 
congenital malformations of the heart, urogenital tract and central nervous 
system. The syndrome is also known as 17q21.31 microdeletion syndrome, 
due to typical microdeletions that can cause the phenotype. Recently, we 
and others showed that haploinsufficiency of KANSL1 is sufficient to cause 
the syndrome. The KANSL1-gene encodes a chromatin-modifying protein 
that is a member of the nonspecific lethal complex. This complex contains, 
among other proteins, the acetyltransferase KAT8, which influences gene 
expression through acetylation of H4K16 and p53.
To investigate the effect of KANSL1 mutations on genome-wide expression 
levels, we performed transcriptome sequencing of twelve different samp-
les from patients with Koolen-de Vries syndrome. The mutations in these 
samples comprise six classical 17q21.31 microdeletions, two atypical dele-
tions, three KANSL1 point mutations and one so far unidentified mutation. 
Enrichment of mRNA was done using the MicroPoly(A)Purist Kit (Ambion), 
whole transcriptome library preparation was performed using the SOLiD 
Total RNA-Seq Kit (STaR Kit, Life Technologies) and paired-end sequencing 
was performed on a 5500XL sequencer (Life Technologies). The expression 
levels of these trancriptomes were compared to expression levels of eight 
healthy controls and functional annotation clustering of differentially ex-
pressed genes was done using the Database for Annotation, Visualization 
and Integrated Discovery (DAVID).
We have detected new genes that are differently regulated in the 17q pati-
ents compared to controls. Further investigation of these genes might give 
new insights into the pathways that are underlying ID.

 K. Neveling: None. E. Verwiel: None. P. de Vries: None. B.B.A. de Vries: 
None. J.A. Veltman: None. D.A. Koolen: None.

P05.095
Hemizygous deletion of LRFN2/SALM1 is responsible for a selective 
working memory deficit.
J. THEVENON1,2, L. Corbin3, G. Seabold4, I. Dygai-Cochet5, L. Duplomb-Jégo2, C. 
Thauvin-Robinet1,2, S. Gay6, A. Masurel-Paulet1, V. Carmignac2, J. Courcet2, D. Minot1, 
S. Chancenotte7, M. Bonnet7, P. Callier8, A. Mosca-Boidron8, N. Marle8, F. Mugneret8, R. 
Petralia4, C. Souchay9, L. Faivre1,2;  
1Centre de référence maladies rares, Dijon, France, 2Equipe d’accueil EA 4271 GAD 
„Génétique des Anomalies du Développement“, IFR Santé STIC, Université de Bourgogne, 
Dijon, France, Dijon, France, 3LEAD-CNRS (Laboratoire d‘Etude de l‘Apprentissage 
et du Développement - Centre National de la Recherche Scientifique), Dijon, France, 
4Laboratory of Neurochemistry, NIDCD/National Institutes of Health, 50 South Dr., 
Bldg. 50, Rm. 4144,, Bethesda, MD, United States, 5Nuclear medicine, Georges François 
Leclerc Cancer Center, Dijon, France, 6Service de Pédiatrie, Centre Hospitalier Wiliam 
Morey, Chalon sur Saône, France, 7Centre de Référence des Troubles du Langage et 
des Apprentissages, Hôpital d’Enfants, CHU de Dijon, Dijon, France, 8Laboratoire 
de Cytogénétique, CHU Dijon, Dijon, France, 9LEAD-CNRS (Laboratoire d‘Etude de 
l‘Apprentissage et du Développement - Centre National de la Recherche Scientifique), 
University of Bourgogne, Dijon, France.

Learning disabilities (LD) are a clinically and genetically heterogeneous 
group of disease. The identification of familial cases of clinically homoge-
neous endophenotypes of LD might help the management of the patients, 
and precise the genetic counselling, Array-CGH and high-throughput se-
quencing dramatically expand the number of genes implicated in isolated 
ID, highlighting the implication of neuron specific post-mitotic transcription 
factors and synaptic proteins as candidate genes. We report on a unique fa-
mily diagnosed with a 6p21 microdeletion segregating in 3 patients with 
learning disability of autosomal dominant heredity. Neuropsychological as-
sessment identified a selective deficit of working memory, without ID in the 
patients. Further investigations identified a defect in the executive functions, 
and auditoro-verbal processes. These data were consistent with brain MRI 
and FDG-PET functional brain imaging that revealed atrophy and hypometa-
bolism of cerebral region strongly implicated in working memory processes 
when compared to controls. The 870kb microdeletion encompassed 3 ge-
nes with only one brain expressed gene encoding for a postsynaptic protein 
named LRFN2/SALM1. We performed an immuno-colocalization with elec-
tronic microscopy demonstrating the tight co-localization of LRFN2/SALM1 
with the NMDA (N-Methyl-D-Aspartate) receptors in the lateral part of the 
postsynaptic density of cerebellar and hippocampal rat neurons. Altogether, 
the combined approaches highlighted the implication of LRFN2/SALM1 in 
LD, specifically by its implication in working memory processes and executi-
ve functions. A medication by NMDA modulator could be discussed because 
of the interaction of LRFN2/SALM1 with the NMDA receptors.

 J. Thevenon: None. L. Corbin: None. G. Seabold: None. I. Dygai-Cochet: 
None. L. Duplomb-Jégo: None. C. Thauvin-Robinet: None. S. Gay: None. A. 
Masurel-Paulet: None. V. Carmignac: None. J. Courcet: None. D. Minot: 
None. S. Chancenotte: None. M. Bonnet: None. P. Callier: None. A. Mosca-
Boidron: None. N. Marle: None. F. Mugneret: None. R. Petralia: None. C. 
Souchay: None. L. Faivre: None.

P05.096
KCNT1 is the major gene causing malignant migrating partial seizures 
in infancy
G. Barcia1,2, M. R. Fleming3, J. Lefranc4, M. Barthez5, V. Gazula3, M. R. Brown3, M. 
Langouet6, H. Chen7, J. Kronengold3, A. Abhyankar8, P. Nitschke9, I. Scheffer10, A. Poduri11, 
A. Kaminska1,2, N. Boddaert12, R. Cilio13, J. Casanova8, I. Desguerre1, A. Munnich6, O. 
Dulac1,2, L. Colleaux6, R. Nabbout1,2;  
1Department of Pediatric Neurology, Centre de Référence des Epilepsies Rares, Hopital 
Necker Enfants Malades, Assistance Publique-Hopitaux de Paris, Paris, France, 2INSERM 
U663, Université Paris Descartes, Sorbonne Paris Cité, Hopital Necker Enfants Malades, 
Paris, France, 3Department of Pharmacology, Yale University School of Medicine, New 
Haven, CT, United States, 4Department of Pediatrics, Centre Hospitalo-Universitaire 
Morvan, Brest, France, 5Department of Pediatrics, Centre Régional Hospitalier et 
Universitaire de Tours, Tours, France, 6Inserm U781, Université Paris Descartes, 
Sorbonne Paris Cité, Institut Imagine, Hopital Necker Enfants Malades, Paris, France, 
7Department of biological sciences, State University of New York, Albany, NY, United 
States, 8St Giles Laboratory of Human Genetics of Infectious Diseases, The Rockefeller 
University, New York, NY, United States, 9Biostatistics Department, Hopital Necker 
Enfants Malades, Paris, France, 10Florey Institute of Neuroscience and Mental Health 
and Department of Medicine, University of Melbourne, Austin Health, Melbourne, 
Australia, 11Department of Neurology, Children‘s Hospital Boston, Boston, MA, United 
States, 12Department of Pediatric Radiology, Hopital Necker Enfants Malades, Assistance 
Publique-Hopitaux de Paris, Paris, France, 13Division of Neurology, Bambino Gesu 
Children‘s Hospital, Rome, Italy.

Migrating partial seizures of infancy (MPSI) is a rare epileptic encephalo-
pathy characterized by i) seizure starting during the first months, ii) focal 
seizures randomly migrating from one cortical region to another, iii) arrest 
of psychomotor development with a severe cognitive and motor outcome 
and acquired microcephaly. We identified de novo KCNT1 mutations in 6/12 
patients with MPSI. KCNT1 encodes a sodium-activated potassium channel. 
We showed that MPSI-associated mutations are located in the C-terminal 
domain of KCNT1 and cause a gain of function.

We analyzed KCNT1 sequence in 16 additional patients with MPSI and in a 
cohort of 14 patients with infantile multifocal epilepsy (IME), a rare epilepsy 
syndrome of infancy sharing with MPSI

early onset, drug-resistance and severe cognitive outcome.

We found four novel de novo mutations in MPSI patients, all mapping within 
the C-terminal domain. In two MPSI brothers, an inherited mutation from 
the unaffected father raises the issue of genetic counseling. Genotype-phe-
notype correlation revealed no differences between KCNT1 positive and ne-
gative MMPSI cases regarding age of onset, pharmacoresistance, cognitive 
or motor outcome. KCNT1 sequencing revealed no mutations in patients 
with IME.KCNT1 mutations are found in 43% of cases (12/26) of

MPSI confirming KCNT1 as the major disease-causing gene in this syndro-
me. Absence of KCNT1 mutation in IME may suggest a specific link between 
KCNT1 and the «EEG migrating pattern »

phenotype and confer to the genetic testing of KCNT1 a diagnostic value in 
the context of neonatal pharmacoresistant epilepsy with severe delay.

 G. Barcia: None. M.R. Fleming: None. J. Lefranc: None. M. Barthez: None. V. 
Gazula: None. M.R. Brown: None. M. Langouet: None. H. Chen: None. J. 
Kronengold: None. A. Abhyankar: None. P. Nitschke: None. I. Scheffer: 
None. A. Poduri: None. A. Kaminska: None. N. Boddaert: None. R. Cilio: 
None. J. Casanova: None. I. Desguerre: None. A. Munnich: None. O. Dulac: 
None. L. Colleaux: None. R. Nabbout: None.

P05.097
Characterization of supernumerary marker chromosomes by high 
resolution array CGH
R. V. Vazharova1, I. Bradinova1, S. Andonova1, S. Bichev1, V. Bojinova2, V. Stoyanova3, A. 
Savov1, I. Kremensky1;  
1National Genetic Laboratory, Sofia, Bulgaria, 2USBALNP „Saint Naum“, Sofia, Bulgaria, 
3Department ot Pediatrics and Medical Genetics, Medical University – Plovdiv, Plovdiv, 
Bulgaria.
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Background: Small supernumerary marker chromosomes (sSMC) are descri-
bed as small structurally abnormal chromosomes that occur in addition to 
the normal 46 chromosomes. The phenotypes associated with the presence 
of a marker vary from normal to severely abnormal. The rate of sSMC among 
patients with mental retardation (MR) is estimated to be about 0.288%. In 
a series of 165 patients with MR/developmental delay we found 3 with de 
novo sSMC by conventional GTG karyotyping.
Aim: The aim of the study was to clarify the chromosome origin of the su-
pernumerary markers and to map the chromosome regions with aberrant 
copy number.
Materials & methods: Array CGH analysis was performed using custom desi-
gned whole-genome oligonucleotide arrays (OGT, UK) with a median probe 
spacing of about 2.5 kb and median resolution of about 10 kb. CytoSure In-
terpret (OGT, UK) software was used for CNV detection.
Results & discussion: The supernumerary marker chromosomes are found 
to originate from chromosomes 18 (arr 18p11.32p11.21(123,155-15-
,065,191)x5), 15 (arr 15q11.2q13.3(18,410,710-30,678,185)x4) and 20 (arr 
20q13.33(60,446,113-62,382,429)x4), respectively. Clinical presentation of 
the patients and some specific symptoms correlated well to the chromoso-
mal abnormalities found. We concluded that molecular techniques such as 
arrayCGH, associated to cytogenetic methods can help in detecting genomic 
imbalances and unraveling the genes involved in the phenotype variability 
of patients with supernumerary marker chromosomes. Furthermore, the 
molecular characterization of the alterations found provides valuable in-
formation for the follow-up of the patients and genetic counseling of their 
families.

 R.V. Vazharova: None. I. Bradinova: None. S. Andonova: None. S. Bichev: 
None. V. Bojinova: None. V. Stoyanova: None. A. Savov: None. I. Kremensky: 
None.

P05.098
MBD5 alteration by multiple mutational mechanisms leads to 
variable phenotypic outcomes
C. Bonnet1, A. Ali Khan1, E. Bresso2, C. Vigouroux1, M. Dexheimer1, S. Lejczak1, B. Deemer3, 
J. Andrieux4, C. Philippe1, A. Moncla5, I. Giurgea6, M. Devignes2, B. Leheup1,7, P. Jonveaux1;  
1Laboratoire de Génétique, INSERM U-954, Université de Lorraine, Centre Hospitalier 
Universitaire de Nancy, Vandoeuvre les Nancy, France, 2LORIA UMR7503, CNRS, INRIA, 
Nancy-Université, Vandoeuvre les Nancy, France, 3Service de Pédiatrie et Génétique, 
Hôpital Nord, Amiens, France, 4Laboratoire de Génétique Médicale, Hôpital Jeanne 
de Flandre, CHU de Lille, Lille, France, 5Département de Génétique Médicale, Hôpital 
d’Enfants de la Timone, Marseille, France, 6Service de Biochimie-Génétique, APHP, 
Groupe hospitalier Henri Mondor, Créteil, France, 7Service de Médecine Infantile III 
et génétique clinique, Hôpital d’enfants, Centre Hospitalier Universitaire de Nancy, 
Vandoeuvre les Nancy, France.

Just recently, partial or complete deletion of methyl-CpG-binding domain 5 
(MBD5) gene has been implicated as causative in the phenotype associated 
with 2q23.1 microdeletion syndrome. The core phenotype observed inclu-
des intellectual disability (ID), seizures, significant speech impairment and 
autistic-like symptoms. In the course of systematic whole-genome screening 
of individuals with unexplained ID by array-based comparative genomic hy-
bridization, we identified de novo intragenic deletions of only the 5’-non-
coding region of MBD5 in three patients leading, as previously documented, 
to haploinsufficiency of MBD5. In addition, we described two patients with 
two different unreported MBD5 intragenic duplications. The first one leads 
to the presence of numerous aberrant transcripts with premature termina-
tion codon. The second one is inherited from a healthy parent suggesting 
either this duplication is unrelated to the phenotype or this mutated allele 
in not fully penetrant. To further elucidate the involvement of MBD5 in ID, 
we sequenced coding and non-coding exons in a selected cohort of 78 sub-
jects with a phenotype reminiscent of 2q23.1 microdeletion syndrome. We 
identified for the first time a de novo nonsense mutation associated with a 
much more damaging phenotype without walking and verbal speech at the 
age of 10 years. Besides this fully penetrant mutation, we identified four 
missense variants most often inherited from a healthy parent. One of these, 
the p.Gly79Glu variant, has been recently described as an allele risk for au-
tism spectrum disorders. Taken together, our findings suggest MBD5 gene 
is sensitive to perturbation by multiple mutational mechanisms, leading to 
variable phenotypic outcomes.

 C. Bonnet: None. A. Ali Khan: None. E. Bresso: None. C. Vigouroux: None. M. 
Dexheimer: None. S. Lejczak: None. B. Deemer: None. J. Andrieux: None. C. 
Philippe: None. A. Moncla: None. I. Giurgea: None. M. Devignes: None. B. 
Leheup: None. P. Jonveaux: None.

P05.099
Identification of a complex MECP2 mutation in a 11 year-old male 
with myoclonic encephalopathy and severe cognitive impairment 
detected by targeted next-generation sequencing.
J. Lauer Zillhardt1, A. Piton2,3, C. Redin2,3, S. Legras4, A. De Saint-Martin5, E. Flori6, B. 
Gerard1, J. Mandel1,2,3, B. Doray7;  
1Laboratoire de Diagnostic Génétique, Hôpitaux Universitaires de Strasbourg, 
Strasbourg, France, 2Department of Translational Medicine and Neurogenetics, 
IGBMC, Illkirch, France, 3Chaire de Génétique Humaine, Collège de France, Paris, 
France, 4Microarray and Sequencing Platform, IGBMC, Illkirch, France, 5Service de 
Pédiatrie, centre de référence des troubles des apprentissages, centre de référence des 
épilepsies rares chez l’enfant, Hôpitaux Universitaires de Strasbourg, Strasbourg, France, 
6Laboratoire de Cytogénétique, Hôpitaux Universitaires de Strasbourg, Strasbourg, 
France, 7Service de Génétique Médicale, Centre de référence des anomalies du 
développement, Hôpitaux Universitaires de Strasbourg, Strasbourg, France.

To date, the complexity of genetic causes of Intellectual Disability (ID) 
makes difficult the molecular diagnostic of patients who do not present with 
clinical features evoking a specific syndrome. We report here the case of a 
severely affected young boy for whom molecular, cytogenetic and bioche-
mical investigations had failed to identify the etiology of its ID. During the 
targeted high-throughput resequencing of 220 ID genes, a complex anomaly 
was detected in exon 4 of MECP2 gene in this patient. This mutation is a 
deletion of 139bp of exon 4 additioned by two inverted insertions of intron 
2 sequences, which leads to the replacement of 41 amino acids but keeps 
the reading frame downstream of the rearrangement. This mutation was in-
herited from the mother who presents with mild cognitive impairment, but 
no Rett syndrome phenotype despite an unbiased X-inactivation in blood. 
We review and discuss all the other MECP2 rearrangements and mutations 
reported in males in literature and the associated clinical phenotypes.

 J. Lauer Zillhardt: None. A. Piton: None. C. Redin: None. S. Legras: None. A. 
De Saint-Martin: None. E. Flori: None. B. Gerard: None. J. Mandel: None. B. 
Doray: None.

P05.100
Impact of the overexpression and deficiency of Mecp2 in mice: a 
balance always to maintain.
R. El Khoury, N. Panayotis, A. Ghata, V. Matagne, G. Alcaraz, L. Villard, J. ROUX;  
UMR_S910, Marseille, France.

The X-linked methyl-CpG binding protein 2 gene (Mecp2) plays a role in 
the regulation of chromatin architecture, gene expression and fine tune of 
adult neurons. An abnormal dosage of this protein causes a large group of 
neurological disorders. Mutations or deletions in MeCP2 gene cause Rett 
syndrome in females, whereas its overexpression causes the Mecp2 dupli-
cation syndrome in boys. A fine control of the amount of MeCP2 protein is 
necessary for a normal function of neurons. Several mouse models were ge-
nerated to mimic the Mecp2-pathies. Here, we studied mice with a double 
expression of Mecp2 (Mecp2Tg1) (Collins et al, 2004) to get closer to the hu-
man case of duplication. We used a battery of behavioral tests: grip strength, 
rotarod, open field and the respiratory profile of the Mecp2Tg1 mice during 
postnatal development. In parallel, in vivo studies were made in different 
parts of the nervous system, on a set of transcripts regulated by Mecp2. Our 
results show that Mecp2Tg1 mice exhibit behavioral disorders: At 5 weeks, 
these mice appear hyperactive and anxious. Much later (from 35 weeks), 
they develop spasticity and seizures. This is followed by a period of hypoac-
tivity and kyphosis. The clinical implications of our study are twofold: first 
we seek to understand the phenotypic effects of a double dose of Mecp2. 
Second, gene therapy projects are being evaluated on MeCP2-deficient mice. 
Since the level of MeCP2 must be tightly regulated, a good control of Mecp2 
dosage will be necessary in order to prevent overdosage of the protein.

 R. El Khoury: None. N. Panayotis: None. A. Ghata: None. V. Matagne: 
None. G. Alcaraz: None. L. Villard: None. J. Roux: None.

P05.101
GABA and Glutamate metabolisms are affected in the brain of Mecp2-
deficient mouse.
R. El Khoury, N. Panayotis, A. Ghata, V. Matagne, G. Alcaraz, L. Villard, J. ROUX;  
INSERM UMR_S910, Marseille, France.

Rett syndrome (RTT) is a severe neurological disorder that affects female 
patients. RTT is caused by mutations in the X-linked methyl-CpG binding 
protein 2 (MECP2) with an incidence of 1/15000. RTT patients develop nor-
mally until 6-18 months of age, before the onset of deficits in autonomic, 
cognitive, motor functions (stereotypic hand movements, impaired loco-
motion) and autistic features. Studies on Mecp2 mouse models revealed a 
severe deregulation in the neurotransmission. In particular, bioamine de-
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ficits have been primarily and extensively studied in Mecp2 deficient mice. 
Dysfunction of the gabaergic and glutamatergic systems has been also poin-
ted out since the balance between brain excitation and inhibition appears 
affected in the brain of the Mecp2 deficient mouse. However, the results are 
divergent due to the differences in the age and tissues studied. To date few 
projects have been dedicated to the follow GABA and Glutamate metabolism 
in eight different brain areas of the Mecp2-deficient mice. In the present stu-
dy we used real-time PCR, western blotting and HPLC to compare the GABA 
and Glutamate metabolism in several key areas of the Mecp2 mutant mice 
brain at different developmental stages (early and late symptomatic). Key 
enzymes (Kcc2, Nkcc1, Vglut1/2, Gad1/2) will be considered. In conclusion, 
our results revealed a spatial and temporal deregulation of the glutamater-
gic and gabaergic systems for all levels of regulations studied. Moreover, we 
found that pharmacological stimulation of the gabaergic system is efficient 
to improve the lifespan of Mecp2 deficient mice.

 R. El Khoury: None. N. Panayotis: None. A. Ghata: None. V. Matagne: 
None. G. Alcaraz: None. L. Villard: None. J. Roux: None.

P05.102
The French cohort of MECP2 duplication patients: clinical delineation 
of 45 affected patients
S. EL CHEHADEH1, R. Touraine2, F. Prieur2, L. Pasquier3, S. Julia4, C. Sarret5, C. 
Francannet5, O. Boespflug-Tanguy6, M. Doco-Fenzy7, A. David8, B. Isidor8, J. Vigneron9, B. 
Leheup9, L. Lambert10, G. Plessis11, J. Cuisset12, B. Delobel13, B. Duban-Bedu13, C. Vincent-
Delorme14, A. Toutain15, J. Amiel16, V. Cormier-Daire16, M. Rio16, C. Philippe17, T. Bienvenu18, 
J. Andrieux19, J. Bonnefont20, S. Drunat21, V. Malan20, S. Chantot22, A. Goldenberg23, C. 
Rooryck-Thambo24, C. Le Caignec8, H. Journel25, A. Afenjar26, L. Burglen26, D. Héron27, C. 
Baumann28, P. Jouk29, F. Devillard30, D. Lacombe24, N. Philip31, A. Moncla32, M. Delrue24, R. 
AChro-Puce33, L. Perrin34, J. Alessandri35, V. Des Portes36, L. Olivier-Faivre1;  
1Centre de référence Anomalies du développement et syndromes malformatifs, CHU 
de Dijon, Dijon, France, 2Service de génétique clinique chromosomique et moléculaire, 
CHU de Saint-Etienne, Saint-Etienne, France, 3Service de Génétique Moléculaire et 
Génomique, CHU de Rennes, Rennes, France, 4Service de génétique médicale, CHU de 
Toulouse, Hôpital Purpan, Toulouse, France, 5Service de génétique médicale, CHU de 
Clermont-Ferrand, Clermont-Ferrand, France, 6Service de neurologie pédiatrique et 
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CHU de Nancy, Vandoeuvre-lès-Nancy, France, 18Laboratoire de biochimie et biologie 
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Duplication of Xq28 including the MECP2 gene has been primarily described 
in male patients with severe developmental delay, constipation, epilepsy, 
hand stereotypies and recurrent infections. In the first part of this work, we 
carried out an epidemiological study that permitted to identify 95 patients 
in France carrying a MECP2 duplication of less than 4 Mb (86 males and 9 
females ranging from 0 to 40 years) since the implementation of MLPA and 
array-CGH. 84 patients carried a pure interstitial duplication of various size 
and 11 patients a complex rearrangement. In the second part of the study, 
we report on the clinical manifestations of 45 patients of the series. 27 pa-
tients were examined by the same physician and a standardised form was 
sent in the remaining 18 patients. Besides to the classical clinical features, 
we describe frequent manifestations insufficiently reported in the literatu-
re including tapering fingers, flessum attitude due to progressive spasticity 
and translucent skin with prominent veins. 77% of patients had brain ab-
normalities consisting mainly in corpus callosum malformations and ven-
tricular dilatation. We particularly focus on the affected females phenotype 
that can be similar to that observed in males, especially when the MECP2 
duplication results from an unbalanced X-autosome translocation. Careful 
genetic counselling should be given to couples at risk, given the risk of ab-
normal phenotype in females. The third part of the study consisting in sear-
ching genotype-phenotype correlations is in progress, in order to check if 
the different sizes of the duplication can be associated to variable clinical 
features.
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P05.103
Cytogenetic Microarray for Delineation of Cryptic Genomic 
Rearrangements in Mental Retardation
S. Agarwal1, S. Muthuswamy1, I. Panigrahi2;  
1Sanjay Gandhi Post Graduate Institute of Medical Sciences, Lucknow, India, 2Post 
Graduate Institute of Medical Sciences, Chandigardh, India.

Mental retardation (MR) is a variable, heterogeneous manifestation of cen-
tral nervous system dysfunction, present in 1-3% of general population. 
Many environmental and genetic factors can cause MR, including premature 
birth, prenatal infections, chromosomal abnormalities, and single-gene mu-
tations. Though an etiology can be established in 60-75% of cases of severe 
MR, it is only 38-55% in mild cases. Moreover, genetically determined MR 
accounts by for 17 to 41% of cases, depending on use of the different tech-
niques. In the present study, we report the cryptic genomic rearrangements 
identified MR cases by selective use of chromosomal microarray.
Methodology: Two cases of unexplained MR after initial biochemical, radio-
logical and chromosomal evaluation were studied. DNA was extracted from 
whole blood and analysed on Illumina HumanCytoSNP-12 array. Raw data 
obtained was analysed with KaryoStudio software. The rearrangements 
were checked in DECIPHER database.
Results and Conclusion: Both the samples showed a male karyotype and 
some cryptic genomic rearrangements. First case had multiple rearran-
gements-duplications in the chromosome 7q11.21 (398kb) and 17q12 
(186kb), and 1.6Mb hemizygous deletion at cytoband 14q13.3-q21.1. Se-
cond case was observed to have a duplication of 549Kb at 7q36.2, region as-
sociated with autism spectrum disorder and amyotrophic lateral sclerosis; 
a 2.6Mb hemizygous deletion at 22q11.21 q11.22 region. All these regions 
(non-recurrent genomic aberrations) have been implicated as pathogenic 
in several other patients as per DECIPHER database. Thus, chromosomal 
microarray analysis can help in identifying underlying cause of MR in some 
apparently unexplained cases, and should be a diagnostic tool for evaluation 
of MR.
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Plasma levels of leptin and adiponectin in Fragile X syndrome
M. Z. Lisik1, A. Pyrkosz1, E. Gutmajster1, J. E. Zejda2, M. Olszanecka-Glinianowicz3, A. L. 
Sieron1;  
1Department of General, Molecular Biology and Genetics, Katowice, Poland, 2Department 
of Epidemiology Medical University of Silesia, ul. Medyków 18,, Katowice, Poland, 
3Department of Pathophysiology Medical University of Silesia, ul. Medyków 18,, 
Katowice, Poland.

Fragile X syndrome (FXS) is the most common form of familial mental retar-
dation and one of the leading known causes of autism. The mutation respon-
sible for FXS is a large expansion of the CGG repeats in the promoter region 
of the FMR1 gene resulting in its transcriptional silencing. Leptin may be 
considered a cytokine-like hormone with pleiotropic actions since it may 
be involved in the regulation of neuroendocrine functions, immune system, 
in addition to its role in development. Leptin and adiponectin may act in 
parallel as opposing metabolic counterparts. Thus, we hypothesized on in-
volvement of adiponectin in the pathophysiology of autism.
Material and methods
23 male patients, mean age 19,3 ± 6,6, affected by Fragile X syndrome (full 
mutation in the FMR1 gene), were enrolled into the study. Controls were 24 
healthy males, mean age 21,8 ± 5,8. Plasma leptin and adiponectin levels 
were determined by ELISA method.
Results
Plasma leptin levels in Fragile X syndrome patients were similar as in con-
trol group (11,53 ± 10,24 ng/ml) vs (5,73 ± 4,52) were not significantly dif-
ferent from those found in controls (p = 0,5).
While plasma adiponectin levels in Fragile X syndrome patients (6,68 ± 3,44 
ng/ml) were significantly lower in controls (8,95 ± 4,24) (p< 0,04).
Conclusion
Adiponectin may be involved in autistic features observed in FXS patients in 
light of its anti-inflammatory properties. Further investigations are necessa-
ry to evaluate the role of adipokines in FXS.
The work was in part financed from Institutional grant KNW-2-021/10 
awarded to MZL
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P05.105
Clinical utility of the chromosomal microarray analysis in patients 
with neurodevelopmental disorders.
M. Rosello, F. Martinez, S. Mayo, S. Monfort, S. Oltra, C. Orellana;  
Hospital Universitario y Politecnico „La Fe“, Valencia, Spain.

Developmental delay/intellectual disability (DD/ID) affects 1-3% of the po-
pulation. The study of the DD/ID is one of the most complex fields of human 
genetics because of their high clinical and genetic heterogeneity. In the last 
decade, the application of genome analysis technologies to the study of chro-
mosomes has enabled dramatic progress in the field of clinical genetics.
The objective of this work is the study of these anomalies, which not only 
helps to determine the genetic causes of these disorders, but also allows 
to correlate genotype-phenotype and to define the clinical and behavioral 
characteristics of these microduplication and microdeletion syndromes. An 
accurate diagnosis is the key providing genetic counseling that helps the fa-
mily to take reproductive decisions.
We have applied array-CGH (44,000 60 mer probes and/or 6,000 BAC clo-
nes) in a cohort of 246 patients with DD/ID, congenital anomalies (CA), fa-
cial dysmorphysm and/or positive family history for ID, CA or miscarriages. 
We have collected 109 different clinical variables for each patient.
We have found a pathogenic or potentially pathogenic chromosomal imba-
lance (pCNVs) in 29.7% of patients. Comparison of the clinical data showed 
that hands and/or feet abnormalities were the most frequent congenital 
anomaly (55%) and was statistically more frequent in children with pCNVs 
(63%; p-value 0.05). Further clinical criteria indicate a higher probability of 
a chromosomal aberration causative for DD/ID was skeletal defects, micro-
cephaly, genital abnormalities and congenital heart defects.
Our results reinforce the importance of clinical criteria in the application of 
array-CGH in patients with neurodevelopmental disorders.
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Searching for microcephaly genes amongst an endogamous 
population
S. A. Lynch1, H. Murphy2, S. Ennis3, J. P. Casey4;  
1National Centre for Medical Genetics, Dublin, Ireland, 2Dept of Genetic Medicine, 
Manchester, United Kingdom, 3School of Medicine and Medical Science UCD, Dublin, 
Ireland, 4National Children‘s Research Centre, Dublin, Ireland.

Irish Travellers are an endogamous population numbering 26,000 in the 
Irish Republic. First cousin marriage is common and they operate a clan 
within a clan structure. This project focuses on two clans with microcephaly 
(<3SD) and normal MRI scans. Microcephaly is common and proving it is 
homogeneous is difficult clinically. The first family (A) consist of 3 affected 
children. One child is more severely disabled than his siblings raising the 
possibility of sibship heterogeneity. The second family (B) consist one affec-
ted child and 4 affected maternal grandaunts with a similar microcephaly 
phenotype.
SNP homozygosity mapping showed that the affected individuals from both 
families share 12 and 6 regions of homozygosity (ROH) respectively.
Comparison of the homozygosity patterns across the families identified a 
single shared ROH (5.6 Mb) on chromosome 11. However, exome sequen-
cing did not identify a shared recessive mutation within the candidate locus, 
suggesting that (i) the two families may have different disease genes or (ii) 
the shared disease mutation is regulatory/non-coding. One affected from 
each clan share mutations in a candidate gene, but these mutations are not 
found in other affecteds from either family.
Exomic sequencing unexpectedly revealed that 1 affected individual each 
from family A and B had McArdles disease confirming that they are from the 
same wider clan. Neither had signs of this disease.
Our analytic approach has been to accommodate heterogeneity both bet-
ween and within families. This study highlights the complexities of this 
analysis & the unexpected identification of disease genes through exomic 
sequencing.
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P05.107
Genome-wide expression studies in 14 patients with microdeletion 
5q14.3 syndrome - A novel tool for the systematic study of functional 
interactions and pathways
A. M. Zink1, E. Wohlleber1, M. Zweier2, M. Stefanova3, S. Heilmann1,4, S. Parkel5, S. 
Jacquemont6, N. Fricker1,4, D. Martinet6, C. Fagerberg7, J. A. Lee1,4,8, A. Dufke9, A. Gregor2, E. 
Rossier9, H. V. Firth10, J. P. Fryns11, J. R. Vermeesch11, F. F. Brockschmidt1,4, T. J. L. de Ravel11, 
A. Rauch2,12, T. Becker13, J. R. Wendland14, H. Fröhlich15, H. Engels1;  
1Institute of Human Genetics, Rheinische Friedrich-Wilhelms-University, Bonn, Germany, 
2Institute of Human Genetics, Friedrich-Alexander-University Erlangen-Nuremberg, 
Erlangen, Germany, 3Department of Clinical Genetics, Sahlgrenska University Hospital, 
Gothenburg, Sweden, 4Department of Genomics, Life & Brain Center, Rheinische 
Friedrich-Wilhelms-University, Bonn, Germany, 5Institute of Molecular and Cell Biology, 
Estonian Biocentre Biotechnology Laboratory, Tartu, Estonia, 6Service of Medical 
Genetics, Centre Hospitalier Universitaire Vaudois (CHUV), Lausanne, Switzerland, 
7Department of Clinical Genetics, Vejle Hospital, Vejle, Denmark, 8Greenwood Genetic 
Center, Greenwood, SC, United States, 9Institute of Human Genetics, University of 
Tuebingen, Tuebingen, Germany, 10Department of Medical Genetics, Addenbrooke’s 
Hospital NHS Trust, Cambridge, United Kingdom, 11Center for Human Genetics, 
University Hospitals Leuven, Leuven, Belgium, 12Institute of Medical Genetics, University 
of Zurich, Zurich-Schwerzenbach, Switzerland, 13Institute for Medical Biometry, 
Informatics and Epidemiology, University of Bonn, Bonn, Germany, 14Genetic Basis 
of Mood and Anxiety Disorders, National Institute of Mental Health, NIH, Bethesda, 
MD, United States, 15Bonn-Aachen International Center for Information Technology, 
Algorithmic Bioinformatics, University of Bonn, Bonn, Germany.

Many novel candidate genes for intellectual disability (ID) have been iden-
tified in microdeletions. However, our etiological understanding of these 
genes often remains unclear. So far, only targeted expression experiments 
provided evidence e.g. for functional interactions between novel and well-
established ID genes or for the haploinsufficiency of deleted candidate ge-
nes. However, genome-wide and hypothesis-free expression analyses have 
not yet been applied to non-recurrent microdeletion syndromes to systema-
tically study functional interactions and pathways.
We performed genome-wide expression studies on 14 patients with non-re-
current 5q14.3-q15 microdeletions using Illumina HT12 expression arrays 
and whole blood RNA. Adapting an established analysis protocol, we first 
compared all transcripts with reliably detectable signals (detection p-value 
/ DPV<0.01) between patients and controls and demonstrated significant-
ly reduced TRABD expression in patients (verified by qPCR). However, this 
protocol may exclude those transcripts with the largest expression diffe-
rence between patients and controls. Thus, we developed a novel strategy to 
identify transcripts that met the above-mentioned DPV threshold EITHER 
in controls OR in patients. We identified several additional genes. Due to 
limited RNA, only one of these, COX7B, was verified by qPCR. Both the signi-
ficant correlation of the transcript levels of TRABD / COX7B with MEF2C, 
the recently identified causative gene in 5q14.3 microdeletion syndrome, 
and the fact that TRABD and COX7B were connected to MEF2C over only 
two „nodes“ in a network analysis pointed to a biological significance of the 
interactions.
Thus, both analysis protocols yielded verifiable and biologically significant 
results, demonstrating the applicability of genome-wide expression studies 
to non-recurrent microdeletions.
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An emerging phenotype of microdeletion Xq22 involving PLP1 gene in 
females. Case reports of four independent patients
M. Stefanova1, A. Wilsdon2, S. Joss3, A. Erlandsson1, K. Shimojima4, M. Suri2, S. Shimada4, 
N. Sangu4, L. Samuelsson1, T. Yamamoto4;  
1Sahlgrenska University Hospital, Gothenburg, Sweden, 2Nottingham City Hospital, 
Nottingham, United Kingdom, 3Southern General Hospital, Glasgow, United Kingdom, 
4Institute for Integrated Medical Sciences, Tokyo, Japan.

Pelizaeus-Merzbacher Disease commonly results from duplications of the 
PLP1 gene at Xq22, with males being affected and females usually healthy 
carriers. Microdeletions encompassing PLP1 in females with severe intel-
lectual disability have not been described previously. Here we present four 
females with deletions at Xq22.1-q22.3 involving PLP1.
The four patients of British, South Asian, Swedish and Japanese origin are 
aged 19, 8, 7 and 3 years respectively. All presented with severe intellectu-
al disability and cerebral abnormalities including generalized white matter 
and corpus callosum hypoplasia, atrophy and delayed myelination. The two 
eldest patients walked independently from 6 and 7 years, but have no speech 
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and impaired comprehension. Additional features seen in one or more cases 
include: polyhydramnios, distinct sleeping disturbances, purposeless hand 
movements, mutilation, hearing loss, overgrowth/delayed growth, slow 
growing hair and deep palmar creases. Neurological features include severe 
hypotonia, seizures and cortical blindness. Skeletal features include advan-
ced bone age, proximal placed thumbs, severe pes equinovarus, extremely 
short feet and overriding toes. No patient showed developmental regression 
or periventricular leucomalacia. There is no distinctive dysmorphology.
Array analysis detected de novo Xq22 deletions 3Mb, 85kb, 4.5Mb and 4.9Mb 
in size, all encompassing PLP1. X-inactivation studies in blood were unquan-
tifiable but skewed in two, 79:21 skewed and non-informative respectively.
Clinical and molecular features of all four females with Xq22 deletions sug-
gest a new microdeletion syndrome separate from Pelizaeus-Merzbacher 
disease. The smallest deletion contains only PLP1, along with transmem-
brane protein 31 (TMEM31) and glycine receptor, alpha 4 (GLRA4) about 
which we have very limited information.
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20 ans après: a second family with mutation in X-linked monoamine 
oxidase A gene affecting cognition and behavior
A. Piton1,2, H. Poquet3,4, R. Claire1,2, A. Masurel3, J. Lauer5, J. Muller1,5, J. Thevenon3,6, Y. 
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1IGBMC, Strasbourg, France, 2Chaire de Génétique Humaine, Collège de France, Paris, 
France, 3Centre de génétique et Centre de Référence Anomalies du développement 
et Syndromes malformatifs, Hôpital d‘Enfants, CHU Dijon, Dijon, France, 4Service de 
Pédopsychiatrie, Hôpital d‘Enfants, CHU Dijon, France, Dijon, France, 5Laboratoire 
de Diagnostic Génétique, Hôpitaux Universitaires de Strasbourg, Strasbourg, France, 
6EA 4271 GAD, Faculté de Médecine, Université de Bourgogne, Dijon, France, 7Centre 
de génétique et Centre de Référence Anomalies du développement et Syndromes 
malformatifs, Hôpital d‘Enfants, CHU Dijon, France, Dijon, France, 8Centre Référent des 
Troubles du Langage et des Apprentissages, Hôpital d‘Enfants, CHU Dijon, Dijon, France, 
94 Service de Pédopsychiatrie, Hôpital d‘Enfants, CHU Dijon, Dijon, France, 109 Service 
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Lariboisière Fernand-Widal, AP-HP, Paris, France.

Intellectual disability (ID) is characterized by an extraordinary genetic he-
terogeneity, with more than 200 genes implicated in monogenic forms. This 
complexity precluded systematic testing for mutations and because clini-
cal features are often non-specific, for some of these genes only few cases 
or families have been unambiguously documented. It is the case of the the 
X-linked gene encoding monoamine oxidase A (MAOA), for which only one 
nonsense mutation has been identified in Brunner syndrome, characterized 
in one unique family by borderline ID and impulsive and aggressive behavi-
ors. We have developed targeted NGS sequencing of 220 ID-genes in patients 
with undiagnosed ID. We identified a p.C266F missense mutation in MAOA 
in a boy with autistic features and behavioral disturbances. He has good ver-
bal comprehension but IQ could not be measured due to attention deficit 
and heterogeneous results in WISC-IV test. Two maternal uncles carry the 
mutation and have severe ID, with a history of maltreatment in early child-
hood. The phenotype overlaps with Brunner syndrome. This novel missense 
mutation decreases MAOA activity, as shown by abnormal levels of urinary 
monoamines and by measurement of enzymatic activity. The identification 
of this point mutation confirms, for the first time since 1993, the monogenic 
implication of the MAOA gene in ID, autistic features and behavioral abnor-
malities. Variable expressivity might be due to environmental factors. We 
will discuss possible therapeutic options and hypotheses that could account 
for the very long time lag between the initial and highly publicized report 
and the finding of a second family.
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Microduplication disrupting the MYT1L gene in a familial case of 
intellectual disability, and neuropsychiatric disorder.
M. Willems1, A. Schneider2, M. Girard2, M. Tournaire2, N. Ruiz-Palares2, M. Barat3, I. 
Touitou3, B. Echenne4, G. Lefort2, D. Geneviève1, L. Pinson1, J. Puechberty1;  
1Département de Génétique Médicale, Hôpital Arnaud de Villeneuve, Montpellier, France, 
2Département de Cytogénétique, Hôpital Arnaud de Villeneuve, Montpellier, France, 
3Laboratoire de Biologie Moléculaire, Hôpital Arnaud de Villeneuve, Montpellier, France, 
4Département de Neuropédiatrie, Hôpital Gui de Chauliac, Montpellier, France.

MYT1L is a member of the myelin transcription factor 1 gene family and is 
highly expressed in mouse embryonic brain. MYT1L interacts directly with 
DISC1, which is involved in schizophrenia. We describe a family in which 
the father, his son and his daughter have a 549 kb interstitial duplication in 
the 2p25.3 region detected by array comparative genomic hybridization and 
confirmed by quantitative PCR. This duplication encompasses the five first 
exons and is predicted to disrupt the MYT1L gene. The phenotype includes: 
slight facial features including bulbous nasal tip, wide mouth, overfolded 
helix, strabismus, moderate intellectual disability (ID) with speech impedi-
ment, hypotonia, hyperactivity, mood disorder with aggressive behaviour, 
neonatal feeding difficulties followed by a tendency to hyperphagia with 
overweight and a prominent abdomen with thick panniculus adiposus. Par-
tial deletions of chromosome band 2p25.3 encompassing the MYT1L gene 
have been reported in patients presenting with ID and overweight whereas 
duplications disrupting the MYT1L gene have been reported in patients pre-
senting with autism and schizophrenia. Moreover, single-nucleotide poly-
morphisms (SNPs) of MYT1L contribute to major depressive disorder and 
schizophrenia. Recently, de Ligt et al. reported a „de novo“ splice site mu-
tation of the MYT1L gene identified by exome sequencing in a patient with 
severe ID, autistic features, neonatal hypotonia and feeding difficulties, as 
well as mild facial features.
This report and previous publications strongly suggest that alterations of 
the MYT1L gene are responsible for diverse neuropsychiatric disorders with 
intellectual disability and a tendency to overweight.
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Zooming into the chromosomal breakpoints by genome paired-end 
tag sequencing: application in patients with intellectual disabilities
K. H. Utami1,2, A. M. Hillmer3, E. C. G. Yan3, S. H. K. Tay2, I. Aksoy4, S. Briault5, L. Stanton4, 
R. Jamieson6, S. Davila1, V. Cacheux1;  
1Human Genetics, Genome Institute of Singapore, Singapore, Singapore, 2Department 
of Pediatrics, National University of Health System, National University of Singapore, 
Singapore, Singapore, 3Genome Technology and Biology, Genome Institute of Singapore, 
Singapore, Singapore, 4Stem Cells and Developmental Biology, Genome Institute of 
Singapore, Singapore, Singapore, 5INEM UMR7355 CNRS-University, Centre Hospitalier 
Regional d’Orleans, Orleans, France, Orleans, France, 6Eye and Developmental Genetics 
Research, The Children’s Hospital at Westmead, Sydney, Australia.

Structural variations are common genetic hallmarks in patients with deve-
lopmental delay or congenital malformations. Although SVs are present in 
relatively healthy individuals (10-4 mutation rate) and have been annotated 
comprehensively in 1000 Genome Project, however, when arise de novo in 
the germline, it has been shown to be an informative path towards iden-
tifying causative mutations in human diseases. We apply genome-wide pai-
red end tag sequencing in 8 patients carrying de novo or familial segregating 
chromosomal aberrations with intellectual disability (ID). For one de novo 
patient, we included the parents for genome sequencing investigation, and 
applied variants filtering to exclude parental SVs. The ratio of paternal and 
maternal inheritance rate is relatively balanced (52% : 46 %) and after ap-
plying variants filtering, we obtained four de novo SVs, in which 2 SVs are 
balanced translocation disrupting GTDC1 gene at chromosome 2 and two 
other SVs did not coincide within a coding region/TF-binding sites from re-
cent ENCODE release dataset. The transcript level of all GTDC1 isoforms is 
reduced in the patient’s lymphoblasts compared to the control. The expres-
sion profile of GTDC1 is ubiquitous across different tissues, including the 
brain. We further investigated the loss of function effect of GTDC1 in neural 
precursor cells and neurons derived from mouse embryonic stem cells, and 
found reduced number of neurons in the GTDC1 depleted cells. This implica-
tes GTDC1 as an eligible candidate for ID and screening validation in larger 
cohort of patients is required to provide a stronger evidence for its involve-
ment in ID.

 K.H. Utami: None. A.M. Hillmer: None. E.C.G. Yan: None. S.H.K. Tay: None. I. 
Aksoy: None. S. Briault: None. L. Stanton: None. R. Jamieson: None. S. 
Davila: None. V. Cacheux: None.

P05.112
Two brothers with mental retardation and microduplication Xp22.32-
p22.31
M. Pizzino, S. Meduri, C. Pidone, I. Loddo, E. Germanò, A. Gagliano, S. Briuglia;  
Genetics and Pediatric Immunology, Messina, Italy.

Neuroligins (NL) are synaptic cell adhesion molecules that bind specifically 
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to a set of synaptic membrane proteins called neurexins. In humans, this 
protein family is encoded by five genes, NLGN1, -2, -3, -4 and -4Y. Several 
recent studies have implicated NL in autistic disorders and mental retar-
dation. The functional role predicts that mutations and/or polymorphisms 
in NLGN genes may be implicated in the development of neuropsychiatric 
disorders.
We describe two brothers born to non-consanguineous parents, with a fa-
mily history of mental retardation (elder brother 16 years-old). Both had 
showed delayed psychomotor development and language disorders; phe-
notypic examination were negative except for long and asymmetric face; 
clinodactyly of the 5th finger of hands were present only in the second brot-
her. Brain MRI were normal. The karyotype analysis and genetic analysis for 
X-fragile syndrome were negative. Both have performed array-CGH which 
showed a microduplication Xp22.32-p22.31 (5,842,988-6,106,308)x2 mat. 
The mother was heterozygous unaffected. Our observation helps to con-
firm the pathogenic role of this microriarrangements. The microduplication 
highlighted our patients is in the short arm of the X chromosome that inclu-
des NLGN4 gene. Our cases and the data in literature suggest that neurode-
velopmental defects in autism spectrum disorders and mental retardation 
(MR) could be related to a reduced function of this protein.

 M. Pizzino: None. S. Meduri: None. C. Pidone: None. I. Loddo: None. E. 
Germanò: None. A. Gagliano: None. S. Briuglia: None.

P05.113
Alteration in synaptic genes NRXN1 and NLGN4 may predispose to 
neurological syndromes
V. Becvarova1, L. Hnykova1, H. Machkova1, E. Hlavova1, G. Kreckova1, J. Horacek1, I. 
Soldatova1, M. Putzova1, D. Stejskal1, M. Godava2, E. Zemankova3, M. Trkova1;  
1GENNET, Prague, Czech Republic, 2Department of medical genetics, University Hospital, 
Olomouc, Czech Republic, 3E-med, Benesov, Czech Republic.

Neurexins and neuroligins are proteins functionally connected by interac-
tion in synaptic network formation and maitenance. According to recent 
studies alteration in NRXN1 (2p16.3) and NLGN4 (Xp22.3) genes can pre-
dispose to the wide spectrum of neurodevelopmental disorders including 
autistic spectrum disorders, intellectual disability, speech and language de-
lay, hypotonia and schizophrenia. NRXN1 as one of the largest known human 
genes (1,1 Mb) tends to frequent intragenic alterations. Whole genome ge-
notyping was performed using the Illumina HumanCytoSNP 12v2.1.
We present 3 children of comparable age (5-6 year old), having different size 
of microdeletion in isoform alpha1 NRXN1 gene (40 - 360 kb ) and slightly 
different phenotype. All children had mild to moderate mental retardation, 
two of them had speech delay and anxiosity, hypotonia and facial dysmor-
phism. Two of detected deletions were intronic, the third deletion covered 
exones 1 to 11 of NRXN1. As the deletion in the NRXN1 may not be fully 
penetrant, we examine also parental DNA.
Microduplication (300 kb) spanning the exones 1,2 and 3 of NLGN4 gene 
was found in 22 year old patient with hyperkinetic syndrome, attention 
failure, but without mental retardation. The same duplication was detected 
in clinically normal mother and maternal cousin with Asperger syndrome. 
Thanks to this family examination prenatal array diagnosis in a new preg-
nancy could be provided. Consequently proband´s brother without duplica-
tion in NLGN4 was born.

 V. Becvarova: None. L. Hnykova: None. H. Machkova: None. E. Hlavova: 
None. G. Kreckova: None. J. Horacek: None. I. Soldatova: None. M. Putzova: 
None. D. Stejskal: None. M. Godava: None. E. Zemankova: None. M. Trkova: 
None.

P05.114
Genotype-phenotype correlations of NRXN1 deletions
C. Dubourg1,2, H. Hamdi1, L. Pasquier3, A. Fievet1, C. Quélin3, S. Jaillard4, H. Journel5, M. 
Beaumont-Epinette1, J. Mosser6,2,7, S. Odent3,2, V. David1,2;  
1Laboratoire de Génétique Moléculaire, CHU, Rennes, France, 2UMR 6290 CNRS, IGDR, 
Rennes, France, 3Service de Génétique Clinique, CHU, Rennes, France, 4Laboratoire de 
Cytogénétique, CHU, Rennes, France, 5Service de Génétique Médicale, CHBA, Vannes, 
France, 6Laboratoire de Génomique, CHU, Rennes, France, 7Plateforme Biogenouest 
Génomique Santé, Rennes, France.

Chromosomal microarray is now a key diagnostic test for patients with de-
velopmental disabilities. This analysis led us to the identification of intra-
genic deletions of the NRXN1 (neurexin 1) gene, in eight unrelated patients 
with intellectual disability (8/8), speech delay (8/8), autism spectrum dis-
orders (5/8) and epilepsy (2/8). The size of these deletions varies from 50 
to 600 kb.
The NRXN1 gene encodes a protein that belongs to a family of cell adhesion 
molecules and plays a fundamental role in synaptic function. NRXN1 tran-

scription results in two isoforms α and β. The α neurexins are transcribed 
from a promoter located upstream of exon 1, while the β neurexins are tran-
scribed from an intragenic downstream promoter.
The main majority of our deletions (7/8) alter the α isoform only, and five of 
them involve exonic sequences whereas three deleted intronic regions only.
One case occurred de novo. Two cases are familial ones and the exonic de-
letion is inherited from one parent who presented learning difficulties. The 
five other cases are inherited from an asymptomatic parent or do not segre-
gate with the phenotype in the siblings, even if the deletion involves exonic 
regions.
This heterogeneity of genotype-phenotype correlations of intragenic NR-
XN1 deletions implies that the greatest care must be taken in the cytogenetic 
report, and that deletions of this gene may participate in the phenotype but 
are probably not sufficient to give rise to the neurodevelopmental disorder.

 C. Dubourg: None. H. Hamdi: None. L. Pasquier: None. A. Fievet: None. C. 
Quélin: None. S. Jaillard: None. H. Journel: None. M. Beaumont-Epinette: 
None. J. Mosser: None. S. Odent: None. V. David: None.

P05.115
More or Less: reverse phenotypes as a consequence of reciprocal 
5q35 deletions and duplications
O. Zilina1,2, R. Mägi3, A. Kurg1, K. Õunap2,4;  
1Institute of Molecular and Cell Biology, University of Tartu, Tartu, Estonia, 2Department 
of Genetics, United Laboratories, Tartu University Hospital, Tartu, Estonia, 3Estonian 
Genome Center, University of Tartu, Tartu, Estonia, 4Department of Pediatrics, University 
of Tartu, Tartu, Estonia.

The recent implementation of array techniques in research and clinical prac-
tice has revealed the existence of recurrent reciprocal deletions and dupli-
cations in several genome loci. The most intriguing feature is that some re-
ciprocal genomic events can result in opposite phenotypic outcome. One of 
such examples is 5q35.2-q35.3. Deletions in this locus, encompassing NSD1 
gene, lead to Sotos syndrome (Sos) characterized by childhood overgrowth 
with advanced bone age, craniofacial dysmorphic features including macro-
cephaly, and learning difficulties; while duplications have been proposed to 
manifest in opposite phenotype related to growth. Short stature since the 
birth, microcephaly, brachydactyly, delayed bone age, mild to moderate in-
tellectual disability and mild facial dysmorphism seem to be characteristic 
features of 5q35.2-q35.3 duplication. It has been proposed that NSD1 plays 
a role in regulation of somatic growth in humans. Obviously, gene expressi-
on studies might be the first step towards the understanding the exact me-
chanisms of the influence of 5q35.2-q35.3 structural changes in general and 
NSD1 particularly on human growth.
We aimed to figure out the gene expression pattern differences in patients 
with 5q35.2-q35.3 deletion and duplication. The expression of 16 genes 
from Sos critical region and flanking regions was studied by RT-qPCR. Most 
of the genes showed correlation between their copy number and expression 
level. In addition, whole-genome expression was analyzed using HumanHT-
12 v4 Expression BeadChip (Illumina Inc.) to estimate the global influence 
of these chromosomal aberrations. Although, some expected changes were 
observed, more patients are needed to make any statistically significant con-
clusions.

 O. Zilina: None. R. Mägi: None. A. Kurg: None. K. Õunap: None.

P05.116
Molecular diagnosis of deletions and duplications associated with 
syndromic obesity
C. S. D‘Angelo, C. P. Koiffmann;  
Institute of Biosciences, University of Sao Paulo, Sao Paulo, Brazil.

Some rare genetic syndromes lead to obesity, often associated with intellec-
tual disability, abnormal development, dysmorphic features and congenital 
malformations. Prader-Willi syndrome (PWS) is the most common syndro-
mic form of obesity, caused more specially by deletions in the paternally de-
rived 15q11q13 region. Other genomic disorders associated with copy num-
ber variants (CNVs), such as chromosomal deletions of 1p36, 2q37, 6q16, 
9q34, 11p13 and 17p11.2, have an increased prevalence of obesity. Moreo-
ver, an increasing number of CNVs linked to obesity are being identified in 
recent years. Nearly 300 patients with syndromic obesity were evaluated for 
chromosomal imbalances by MLPA after DNA methylation analysis ruled out 
PWS. Half of these patients were further investigated with different array 
platforms. Among the pathogenic CNVs, we identified syndromic genomic 
disorders, such as deletions of 1p36 (7 cases), 2q37 (HDAC4; 5 cases), 6q16 
(SIM1; 2 cases), 9p24 (3 cases), 9q34 (EHMT1; 1 case), and 17p11.2 (RAI1; 
5 cases), as well as specific CNVs already linked to obesity, such as 1p21.3 
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and 2p25.3 deletions. Additionally, we identified 22q11.2 deletion causing 
DiGeorge syndrome (6 cases), 22q11.2 duplication syndrome (1 case), and 
22q11.2 distal deletion syndrome (2 cases). Known genomic disorders with 
incomplete penetrance and variable expressivity included 15q11.2 deletion 
of NIPA1 (2 cases), 16p11.2 deletion of SH2B1 (1 case), 16p11.2 duplication 
of TBX6 (1 case), 16p13 deletion of MYH11 (1 case), 17q11.2 duplication of 
NF1 (1 case), and 17q21.31 duplication of MAPT (1 case). Clinical variability 
in well-known syndromes may facilitate the identification of disease genes. 
Financial Support: CEPID-FAPESP, CNPq.

 C.S. D‘Angelo: None. C.P. Koiffmann: None.

P05.117
Pallister-Killian syndrome: an under-diagnosed syndrome?
P. Letard1, C. Dupont1, Y. Capri2, C. Baumann2, S. Drunat3, M. Montagnon1, A. Verloes2, B. 
Benzacken4,5, A. C. Tabet1;  
1Cytogenetic Department, AP-HP, Robert Debré University Hospital, Paris, France, 
2Medical Genetic Department, AP-HP, Robert Debré University Hospital, Paris, France, 
3Molecular Genetic Department, AP-HP, Robert Debré University Hospital, Paris, France, 
4Cytogenetic Department, AP-HP, Jean Verdier University Hospital, Bondy, France, 
5University of Paris North Paris XIII, Bobigny, France.

Pallister-Killian syndrome (PKS) is usually described as a rare syndrome 
caused by the presence of a supernumerary mosaic isochromosome 12p 
(i(12p)) in patients presented with multiple congenital anomalies, charac-
teristic dysmorphic features, pigmentary skin anomalies, seizures and seve-
re developmental delay. The gold standard diagnostic requires skin biopsy 
establishing the karyotype in normal and abnormal pigmented skin. Never-
theless, PKS can be associated with mild or unusual phenotype making the 
diagnosis and the genetic counselling difficult.
Here we report two cases; the first one is a 1-year-old patient with seve-
re developmental delay, atypical facial features, cardiac malformation, 
hirustism and ulnar drift. Chromosome analysis on peripheral lymphocytes 
showed a normal karyotype. The PKS diagnosis was suspected because the 
assessment of subtelomeric rearrangements by MLPA technique showed a 
trisomy 12pter. The PKS was confirmed by FISH using D12Z1 probe on ju-
gal and peripheral blood smears. The second case is a patient with prenatal 
diagnosis of tetrasomy 12p. Despite a reserved counselling, a boy was born 
at term. At 5 years old, he presented with minor pigmentary skin anomalies, 
no dysmorphic features and very mild developmental delay.
The first case highlights the difficulty of the diagnosis in absence of typical 
phenotype. It also confirms that the diagnosis can be performed by buccal 
and/or peripherical blood smears using FISH techniques without skin bio-
psy. The second observation highlights the variability of the phenotype lea-
ding to a difficult prenatal genetic counselling. Together, these observations 
suggest that PKS is a probably under-diagnosed syndrome.

 P. Letard: None. C. Dupont: None. Y. Capri: None. C. Baumann: None. S. 
Drunat: None. M. Montagnon: None. A. Verloes: None. B. Benzacken: 
None. A.C. Tabet: None.

P05.118
Partial deletion of TCF4 in two sisters of whom only one had typical 
Pitt-Hopkins syndrome
A. S. Plomp1,2, R. C. M. Hennekam1, J. Kleyer3, L. C. Knegt1, A. M. Polstra1;  
1Academic Medical Center, Amsterdam, Netherlands, 2Netherlands Institute for 
Neuroscience, Amsterdam, Netherlands, 3Medische Dienst Talant, Drachten, Netherlands.

Haploinsufficiency of the TCF4 gene is known to cause Pitt-Hopkins syndro-
me, characterized by severe intellectual disability, epilepsy, hyperventilati-
on, microcephaly and facial dysmorphism.
The proband is a 23-year-old female with psychomotor retardation since 
birth. She walked without support at the age of three years and has never 
had any meaningful speech. She walked somewhat ataxic with flexed el-
bows. She has brachycephaly, a broad nose, a large mouth with full, everted 
lips, laxity of finger joints and flat feet. Her nine years younger sister also 
has intellectual disability. She walked independently at the age of two years. 
Speech development was retarded, but eventually she learned to speak well. 
She visited a normal primary school for two years followed by special edu-
cation. She can read and write a little and plays computer games. She has 
obesity (BMI=32), mildly upslanting palpebral fissures, otherwise no dys-
morphism.
Array CGH analysis (Agilent 180K oligo-array; AMADID 023363) revealed 
an interstitial deletion of 67 kb at chromosome band 18q21.2 comprising 
part of the TCF4 gene in both sisters. Array CGH analysis and FISH examina-
tion in the phenotypically normal father showed the same deletion in about 
one third of his lymphocytes.

In conclusion, the same partial deletion of TCF4 can cause typical Pitt-
Hopkins syndrome and aspecific intellectual disability, respectively, in two 
sisters. Apparently, the phenotype of TCF4 disruption is broader than pre-
viously thought. As far as we know, this is the second report of recurrence 
in sibs and somatic mosaicism in the parent, which is important for genetic 
counseling.

 A.S. Plomp: None. R.C.M. Hennekam: None. J. Kleyer: None. L.C. Knegt: 
None. A.M. Polstra: None.

P05.119
Three novel WDR62 mutations in a consanguineous Turkish family 
and in a non-cansanguineous European patient: further molecular 
investigations and clinical manifestations
S. Moortgat1, I. Maystadt1, M. Abramowicz2, J. Parma2, J. Désir1;  
1Centre de Génétique Humaine, Institut de Pathologie et de Génétique, Charleroi 
(Gosselies), Belgium, 2Centre de Génétique Humaine, Hôpital Erasme-ULB, Brussels, 
Belgium.

Autosomal recessive primary microcephaly (MCPH) is a genetic disorder of 
brain growth characterized by small brain, variable degree of mental retar-
dation and occasionally mild seizures. It is genetically heterogeneous with 
nine genes involved so far.
WDR62, coding for a centrosomal protein, is the second most commonly im-
plicated gene, preceded by ASPM. Cortical malformations, not described in 
classical MCPH phenotype, are often present in WDR62 mutated patients. 
We report on 2 families with three novel mutations in WDR62. The first 
proband is the only child of a non-consanguineous European couple. She 
presents with mild microcephaly (-2.5SD), developmental delay, moderate 
mental retardation and epilepsy. Cerebral MRI shows mild pachygyria and 
simplified cerebral cortex. Sanger sequencing of WDR62 identified com-
pound heterozygous mutations: a nonsense mutation c.2788C>T resulting in 
a premature stop codon (p.Gln930X) and a synonymous variant c.1521G>A 
(p.Leu507Leu). Functional studies were performed on cDNA and an aber-
rant splicing of exon 11 confirms the pathogenicity of this unknown variant. 
Both parents are healthy heterozygous carriers of one of the mutations.
The second proband, third child of consanguineous Turkish parents, pre-
sents with moderate microcephaly (-4SD) and mental retardation. Cerebral 
MRI does not reveal any brain malformation, except microcephaly. Sequen-
cing identified a homozygous missense mutation c.1526C>T (p.Ser509Leu) 
in WDR62.
These three mutations have not been reported before. We discuss the mole-
cular results, the phenotypic heterogeneity and the prevalence of this gene 
in MCPH patients from variable ethnicity, even in non-consanguineous po-
pulations, and in patients with mild phenotype and no obvious cortical mal-
formations.

 S. Moortgat: None. I. Maystadt: None. M. Abramowicz: None. J. Parma: 
None. J. Désir: None.

P05.120
Revealing the complexity of a monogenic disease: Rett Syndrome 
exome sequencing
L. Bianciardi1, E. Grillo1, C. Lo Rizzo1,2, V. Bizzarri1,2, M. Baldassarri1, O. Spiga3, S. Furini4, 
C. De Felice5, C. Signorini6, S. Leoncini6,7, A. Pecorelli6,7, L. Ciccoli6, M. Mencarelli1,2, J. 
Hayek7, I. Meloni1, F. Ariani1, F. Mari1,2, A. Renieri1,2;  
1Medical Genetics, University of Siena, Siena, Italy, 2Genetica Medica, Azienda 
Ospedaliera Universitaria Senese, Siena, Italy, 3Biochemistry and Molecular Biology, 
University of Siena, Siena, Italy, 4Department of Surgery and Bioengeneering, University 
of Siena, Siena, Italy, 5Neonatal Intensive Care Unit University Hospital, Azienda 
Ospedaliera Universitaria Senese (AOUS) of Siena, Siena, Italy, 6Department of Molecular 
and Developmental Medicine, University of Siena, Siena, Italy, 7Child Neuropsychiatry 
Unit, University Hospital, AOUS, Siena, Italy.

Rett syndrome (RTT) is a monogenic disorder manifesting as a large va-
riety of phenotypes ranging from very severe to mild disease. Since there 
is a weak correlation between the mutation type in the Xq28 disease gene 
MECP2/X-inactivation status and phenotypic variability, we used this disea-
se as a model to unveil the complex nature of a monogenic disorder. Exome 
sequencing was used to analyze the functional portion of the genome of two 
pairs of sisters with RTT. Although each pair had the same MECP2 muta-
tion and balanced X-inactivation, one individual from each pair could not 
speak or walk, and had a profound ID (classical RTT), while the other could 
speak and walk, and had a moderate ID (Zappella variant). In addition to 
the MECP2 mutation, each patient has a group of variants predicted to im-
pair protein function. The classical RTT girls, but not their milder affected 
sisters, have an enrichment of variants in genes related to oxidative stress, 
muscle impairment and ID and/or autism. On the other hand, a subgroup 
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of variants related to immune system modulation, exclusive to the Zappella 
variant are driving toward a milder phenotype. Togheter our results indicate 
that the final phenotype is likely the result of a combination of MECP2 mu-
tation, X-inactivation and around 40 disrupting variants in other genes. We 
demonstrate that exome analysis has the potential to provide insights into 
disease pathophysiology. Most importantly, hereby identified genetic modi-
fiers of speaking, walking and intellectual capabilities may represent targets 
for new therapies (accepted by PLOS ONE).

 L. Bianciardi: None. E. Grillo: None. C. Lo Rizzo: None. V. Bizzarri: None. M. 
Baldassarri: None. O. Spiga: None. S. Furini: None. C. De Felice: None. C. 
Signorini: None. S. Leoncini: None. A. Pecorelli: None. L. Ciccoli: None. M. 
Mencarelli: None. J. Hayek: None. I. Meloni: None. F. Ariani: None. F. Mari: 
None. A. Renieri: None.

P05.121
Bio-distribution and efficacy of a self-complementary AAV9 construct 
expressing a codon-optimized Mecp2 transgene for further use in a 
preclinical model of Rett Syndrome
V. Matagne1, M. Barkats2, L. Villard1, J. Roux1;  
1INSERM U910 / Université Aix-Marseille, Marseille, France, 2Institut de Myologie, 
Université Pierre et Marie Curie, Paris, France.

Rett syndrome (RTT) is an X-linked neurodevelopmental disorder primari-
ly affecting CNS functions but also peripheral functions. There is currently 
no cure for the disease and treatments available are aimed at improving 
RTT symptoms. Most RTT cases are due to mutation in methyl CpG binding 
protein 2 (MECP2), whose main function is that of a global transcriptional 
repressor.
The recent findings that reactivation of Mecp2 rescued adult diseased RTT 
mice not only indicates that MECP2 is needed for normal adult function (Ro-
binson et al, Brain 2012) but also that gene therapy might be beneficial for 
RTT patients, even after the disease has started.
AAV9 has been shown to cross the blood brain barrier (BBB) and infect brain 
cells after intravenous injection in both rodent and primates (Foust et al, Nat 
Biotech 2009; Duque et al, Mol Ther 2009; Gray et al, Mol Ther 2011).
We generated an AAV9 expressing GFP (control virus) or a codon-optimi-
zed version of Mecp2 under the regulation of the mouse Mecp2 promoter 
(named scAAV9-MCO) and confirmed their efficacy in vitro by infecting 
NIH/3T3 mouse fibroblasts and primary mixed neurons/glia cultures. Pre-
liminary experiments investigating the efficacy and bio-distribution of the-
se viruses in vivo after intravenous injection show that scAAV9 crosses the 
BBB, which is in agreement with results from other groups. Our next expe-
riments will be aimed at the in vivo testing of both control and scAAV9-MCO 
virus in the RTT mouse model and the determination of a potential rescuing 
effect in these mice.
Support : AFM

 V. Matagne: None. M. Barkats: None. L. Villard: None. J. Roux: None.

P05.122
MECP2 mutations in girls with intellectual disabilities.
M. Marchi1, F. Cogliati1, M. Estienne2, E. Freri2, V. Saletti2, M. T. Bonati1, L. Larizza1, S. 
Russo1;  
1Istituto Auxologico Italiano, Cusano Milanino (MI), Italy, 2Istituto Neurologico Carlo 
Besta, Milano, Italy.

Rett syndrome (RTT,OMIM 312750) is a progressive neurologic develop-
mental disorder mainly affecting females with an incidence of 1:10000. Cli-
nical presentation appears very heterogeneous. “Classical” phenotype inclu-
des impaired communication and hand skills, stereotypic hand movements, 
and a gradual decrease in acquired gross motor abilities over time; among 
atypical variants the “Zappella variant shows more moderate traits, in pres-
ence of crucial diagnostic criteria. Mutations in the MECP2 gene is the most 
common cause of RTT. Out of a cohort of 138 girls with MECP2 mutation, 
we distinguished three mentally impaired patients with “high-functioning” 
phenotype, preserved hand skills and able to articulate even complex sen-
tences; no microcephaly and clear regression were observed but occurrence 
of hand stereotypies or dyspraxic gait were suggestive of RTT. Molecular te-
sting revealed two MECP2 mutations already described in Zappella-variant 
or mild phenotypes, while the third is a mutation reported in carriers males 
showing learning impairment and spasticity, who inherited the mutation 
from their unaffected XCI balanced mothers and in a mildly affected spora-
dic mental retardation- Non Rett syndrome female with completely skewed 
XCI. For two out of three patient we could perform mRNA investigation to 
confirm preferential expression of a single MECP2 allele. Our data under-
line the broad phenotypic spectrum of the MECP2 mutations and suggest 

to screen it in female patients with mental impairment and some features 
reminding of Rett syndrome

 M. Marchi: None. F. Cogliati: None. M. Estienne: None. E. Freri: None. V. 
Saletti: None. M.T. Bonati: None. L. Larizza: None. S. Russo: None.

P05.123
GluD1 is a Common altered player in Rett syndrome due to MECP2 or 
CDKL5 mutations
I. Meloni1, G. Livide1, M. Amenduni2, C. Lo Rizzo1, T. Patriarchi1,3, G. De Falco4, C. Ulivieri5, 
F. Ariani1, F. Mari1,6, M. Mencarelli1,6, A. Renieri1,6;  
1Medical Genetics, University of Siena, Siena, Italy, 2Child Study Center, Yale University, 
New Haven, CT, United States, 3Department of Pharmacology, University of California 
Davis, Davis, CA, United States, 4Department Human Pathology and Oncology, University 
of Siena, Siena, Italy, 5Department of Life Sciences, University of Siena, Siena, Italy, 
6Genetica Medica, Azienda Ospedaliera Universitaria Senese, Siena, Italy.

Rett syndrome is a monogenic disease due to de novo mutations in either 
MECP2 or CDKL5 genes on the X chromosome. In spite of their involvement 
in the same disease, a functional interaction between the two genes has 
not been proven. MeCP2 is a transcriptional regulator; CDKL5 encodes for 
a kinase protein that might be involved in the regulation of gene expres-
sion. Therefore, we hypothesized that the two genes may lead to similar 
phenotypes by dys-regulating the expression of common genes. To test this 
hypothesis we used induced pluripotent stem (iPS) cells derived from fibro-
blasts of one Rett patient mutated in MECP2 and 2 patients with mutations 
in CDKL5. Expression profiling was performed in CDKL5-mutated cells and 
genes of interest were confirmed by real-time RT-PCR in both CDKL5 and 
MECP2 mutated cells. The only major change in gene expression common to 
MECP2-mutated and CDKL5-mutated cells was for GRID1, encoding for glut-
amate d1 receptor (GluD1), a member of the delta family of ionotropic glut-
amate receptors. GluD1 ability to form functional AMPA or NMDA glutamate 
receptors has not been demonstrated. It acts like an adhesion molecule by 
linking the postsynaptic and presynaptic compartments and inducing exci-
tatory and inhibitory presynaptic differentiation. Our results demonstrate 
that GRID1 gene is down-regulated in both MECP2-mutated and CDKL5-mu-
tated iPS cells and up-regulated in neuronal precursors, providing the first 
functional link between the two genes. These data provide novel insights 
into disease pathophysiology and identify possible new targets for thera-
peutic treatment of Rett syndrome.

 I. Meloni: None. G. Livide: None. M. Amenduni: None. C. Lo Rizzo: None. T. 
Patriarchi: None. G. De Falco: None. C. Ulivieri: None. F. Ariani: None. F. Mari: 
None. M. Mencarelli: None. A. Renieri: None.

P05.124
Mutation analysis of MECP2, CDKL5, and FOXG1 genes in Czech 
patients with Rett syndrome and Rett-like phenotype
D. Zahorakova1, A. Puchmajerova1, A. Baxova2, P. Martasek1;  
1Department of Pediatrics, 1st Faculty of Medicine, Charles University in Prague and 
General Teaching Hospital, Prague, Czech Republic, 2Institute of Biology and Clinical 
Genetics, 1st Faculty of Medicine, Charles University in Prague and General Teaching 
Hospital, Prague, Czech Republic.

Rett syndrome is a severe X-linked dominant neurodevelopmental disorder 
affecting mostly females and primarily caused by de novo mutations in the 
MECP2 gene. It is characterized by developmental regression, acquired mi-
crocephaly, loss of purposeful hand use and speech, stereotypic hand mo-
vements, autistic features, gait apraxia, breathing anomalies, and seizures. 
Mutations in other genes have been identified in early-onset seizure variant 
(CDKL5) and congenital variant (FOXG1) of Rett syndrome. We report the 
results of molecular analysis of MECP2, CDKL5, and FOXG1 genes in patients 
with Rett syndrome and mental retardation with Rett-like features from 
Czech Republic.
MECP2 and CDKL5 were analyzed by high-resolution melting analysis and 
DNA sequencing of coding regions and exon/intron boundaries. FOXG1 was 
analyzed by DNA sequencing. Large deletions in all three genes were analy-
zed by multiplex ligation-dependent probe amplification.
We identified MECP2 mutations in 65 out of 86 patients with classic Rett 
syndrome (76%). 20 patients with Rett syndrome variants were initially 
screened for MECP2 mutations and 6 MECP2 mutations were identified 
(30%). The subsequent analysis of CDKL5 gene in patients with early-onset 
seizure variant revealed mutations in 2 cases (6,7%). No mutation has been 
identified in FOXG1 gene in the patients with congenital variant of Rett syn-
drome.
We confirmed the high frequency of MECP2 mutations in classic Rett syn-
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drome. On the other hand, MECP2 mutations are not a frequent cause of 
early-onset seizure and congenital variant of Rett syndrome or mental re-
tardation with Rett-like phenotype.
Supported by grants NT 13120-4/2012, MZCR RVO-VFN64165/2012, P24/
LF1/3, and UNCE 204011/2012.

 D. Zahorakova: None. A. Puchmajerova: None. A. Baxova: None. P. Martasek: 
None.

P05.125
Astrocyte transcriptome from Mecp2-deficient mice: relevance to the 
pathogenesis of Rett syndrome 
C. Delépine1, J. Nectoux1, F. Letourneur1, S. Reibel2, J. Chelly1, T. Bienvenu1;  
1Université Paris Descartes, Institut Cochin, INSERM U1016, Paris, France, 
2Chronobiotron, IFR37, Strasbourg, France.

Mutations in the MECP2 gene cause the neurodevelopmental disorder Rett 
syndrome which is one of the most frequent causes of intellectual disability 
with genetic origin in women. Although MeCP2 levels are roughly five-fold 
lower in astrocytes than in neurons, recent studies showed that Mecp2 loss 
in astrocytes contributes to Rett-like symptoms and restoration of Mecp2 
can rescue some of these defects. Moreover, mutant astrocytes have a non-
cell autonomous effect on neuronal properties, probably resulting from 
aberrant secretion of soluble factor(s). To identify these soluble factors, 
we have compared the gene expression profiles of wild type and mutant 
astrocytes from Mecp2 308/y mice using Affymetrix mouse 2.0 microarrays. 
The results obtained were confirmed by quantitative real-time RT-PCR. A 
false discovery rate (FDR) of 0.05 was applied to the lists of differentially ex-
pressed genes between wild-type and mutated samples. 2152 genes passed 
the stringent FDR filter of 0.05 including 1784 coding transcripts. However, 
only 80 also had an expression fold change >1.25 in Mecp2 308/y cells versus 
Mecp2 +/ y cells. Interestingly, among these genes, several genes encode se-
creted proteins such as myocilin, lipocalin 2, SHH or Wnt7b, implicated in 
neuronal maturation. Others contribute to major astrocytic functions such as 
the exocytotic release of glutamate (Slc17a8), glutamate metabolism(GAD1) 
and glucose metabolism (Adcy8, Acot4). We need to confirm these data at 
the proteomic level in astrocyte and conditional medium from symptomatic 
Mecp2-deficient mice. Therefore, insights into astrocyte secretion are criti-
cally important for understanding physiological responses and pathological 
mechanisms in Rett syndrome.

 C. Delépine: None. J. Nectoux: None. F. Letourneur: None. S. Reibel: None. J. 
Chelly: None. T. Bienvenu: None.

P05.126
Phenotypic spectrum and GPC3 mutations in a series of 42 patients 
with Simpson-Golabi-Behmel syndrome.
E. Cottereau1, I. Mortemousque1, M. Moizard1,2, L. Bürglen3, D. Lacombe4, B. Gilbert-
Dussardier5, S. Sigaudy6, O. Boute7, A. David8, L. Faivre-Olivier9, J. Amiel10, R. Robertson11, 
F. Viana Ramos12, E. Bieth13, S. Odent14, B. Demeer15, M. Mathieu15, D. Gaillard16, L. Van 
Maldergem17, G. Baujat10, I. Maystadt18, D. Heron19, A. Verloes20, N. Philip6, V. Cormier-
Daire10, M. Frouté21, L. Pinson22, P. Blanchet22, P. Sarda22, M. Willems22, I. Ratbi23, J. Van 
Den Ende24, M. Lackmy-Port lys25, A. Goldenberg26, D. Bonneau27, S. Rossignol28, A. 
Toutain1,2;  
1Service de Génétique, CHU de Tours, Tours, France, 2UMR INSERM U930, Université 
François Rabelais, Faculté de Médecine, Tours, France, 3Service de Génétique et 
Embryologie médicales, CHU Armand Trousseau, Paris, France, 4Service de Génétique 
médicale, CHU de Bordeaux, Bordeaux, France, 5Service de Génétique médicale, 
CHU de Poitiers, Poitiers, France, 6Département de Génétique médicale, CHU de 
Marseille, Marseille, France, 7Service de Génétique clinique Guy Fontaine, CHU de 
Lille, Lille, France, 8Service de Génétique médicale, CHU de Nantes, Nantes, France, 
9Centre de Génétique, CHU de Dijon, Dijon, France, 10Département de Génétique, CHU 
Necker-Enfants Malades, Paris, France, 11Ultrasound Department, Sydney, Australia, 
12Hospital Pediatrico, Coimbra, Portugal, 13Service de Génétique médicale, CHU de 
Toulouse, Toulouse, France, 14Service de Génétique clinique, CHU de Rennes, Rennes, 
France, 15Département de Pédiatrie, Unité de Génétique clinique, CHU d‘ Amiens, 
Amiens, France, 16Service de Génétique et Biologie de la Reproduction, CHU de Reims, 
Reims, France, 17Service de Génétique, CHU de Besançon, Besançon, France, 18Centre 
de Génétique humaine, Institut de Pathologie et de Génétique, Gosselies, Belgium, 
19Département de Génétique et Cytogénétique, CHU Pitié-Salpêtrière,, Paris, France, 
20Département de Génétique, UF de Génétique Clinique, CHU Robert Debré, Paris, France, 
21Service Maternité, Hôpital Bagatelle, Talence, France, 22Service de Génétique, CHU 
de Montpellier, Montpellier, France, 23Institut National d’Hygiène, Rabat, Morocco, 
24Centrum Medische Genetica, Universiteit, Antwerpen, Belgium, 25Unité de Génétique 
clinique, CHU de Pointre à Pitre, pointre à Pitre, France, 26Unité de

Simpson-Golabi-Behmel syndrome (SGBS), a rare X-linked MCA/ID syndro-
me, is characterized by pre- and postnatal overgrowth, distinctive craniofa-
cial features, congenital malformations, visceromegaly, an increased risk of 
tumour and mild/moderate intellectual deficiency in some cases. In 1996, 

causative mutations were identified in the GPC3 gene mapping at Xq26 (ma-
jor gene of SGBS). Since the first description, many other cases have been 
reported with a wide clinical range of symptoms and severity. Among them, 
a few cases were significantly different as they had atypical clinical presen-
tation with more severe prognosis and/or numerous congenital malforma-
tions. However, these descriptions occurred before the availability of mole-
cular analysis. Moreover the mutation detection rate in SGBS is only 37% to 
70%, suggesting that some patients could have different disorders. Finally, 
in the family reported by Golabi and Rosen, a duplication of GPC4, mapping 
close to GPC3, was recently identified, suggesting that GPC4 could be the 
second gene for SGBS.
In order to better delineate the phenotypic spectrum of SGBS caused by 
GPC3 mutations, and to try to define specific clinical criteria for GPC3 mole-
cular testing, we reviewed the clinical features of all male cases with a GPC3 
mutation identified in the two molecular laboratories providing this test in 
France. A clinical questionnaire based on literature data was send to the re-
ferring physicians in order to collect relevant information i.e. family history, 
prenatal and postnatal data.
We present here the results of the clinical and molecular analysis of 42 pati-
ents including 8 foetuses or stillborn babies.

 E. Cottereau: None. I. Mortemousque: None. M. Moizard: None. L. Bürglen: 
None. D. Lacombe: None. B. Gilbert-Dussardier: None. S. Sigaudy: None. O. 
Boute: None. A. David: None. L. Faivre-Olivier: None. J. Amiel: None. R. 
Robertson: None. F. Viana Ramos: None. E. Bieth: None. S. Odent: None. B. 
Demeer: None. M. Mathieu: None. D. Gaillard: None. L. Van Maldergem: 
None. G. Baujat: None. I. Maystadt: None. D. Heron: None. A. Verloes: 
None. N. Philip: None. V. Cormier-Daire: None. M. Frouté: None. L. Pinson: 
None. P. Blanchet: None. P. Sarda: None. M. Willems: None. I. Ratbi: None. J. 
Van Den Ende: None. M. Lackmy-Port lys: None. A. Goldenberg: None. D. 
Bonneau: None. S. Rossignol: None. A. Toutain: None.

P05.127
Characterization of novel “de novo” mutation in the SLC6A8 gene
J. Aguirre-Lamban1, C. Cervera-Acedo1, E. Sarasola2, L. Calvo-Perez3, A. Garcia-Oguiza3, 
J. Garcia-Peñas4, M. Garcia-Barcina2, M. Poch Olive3, E. Dominguez-Garrido1;  
1Fundacion RiojaSalud-CIBIR, Logroño, Spain, 2Hospital de Basurto, Bilbao, Spain, 
3Hospital San Pedro, Logroño, Spain, 4Hospital Niño Jesus, Madrid, Spain.

Introduction: Cerebral creatine deficiency is an X-linked disorder caused by 
mutations in the SLC6A8 gene (Xq28). It consists of 13 exons and encodes a 
protein of 635 amino acids. This disorder causes an increase of creatine le-
vels in urine and plasma, and urinary creatine/creatinine ratio. The clinical 
presentation of males affected is mental retardation, expressive speech and 
language delay, epilepsy, developmental delay and autistic behaviour.
Subjects and Methods: An 8 year-old male patient presents learning diffi-
culties, behaviour disorder and epilepsy. An increase of creatine/creatinine 
ratio, guanidineacetate and glycine levels (plasma and urine) was detected. 
The 13 exons of the SLC6A8 gene, including the intron-exon junctions, were 
analyzed by PCR and direct sequencing reaction.
Results: We detected a 34 pb deletion (c.1016+11_1017-52del34) in intron 
6, that was predicted to cause an aberrant splicing into acceptor splice-site. 
At the cDNA level, this mutation produces a 30 pb deletion in exon 7 and 
a single amino acid insertion (p. K339_S349delinsN). This variant was not 
detected in the mother and is therefore considered de novo.
Discussion: DNA and RNA analysis were necessary to characterize this novel 
pathogenic mutation. The detected change in the creatine transporter could 
be responsible for a lower and/or no activity of the protein. Functional stu-
dies in cultured skin fibroblasts will be necessary to show a deficiency of the 
creatine transporter function. 

 J. Aguirre-Lamban: None. C. Cervera-Acedo: None. E. Sarasola: None. L. 
Calvo-Perez: None. A. Garcia-Oguiza: None. J. Garcia-Peñas: None. M. 
Garcia-Barcina: None. M. Poch Olive: None. E. Dominguez-Garrido: None.

P05.128
Characterisation of de novo dicentric supernumerary marker 
chromosome 15 (Prader-Willi / Angelman critical region included) in 
a boy with subtle phenotype
P. Tesner, M. Vlčková, J. Drábová, V. Zimanová, E. Kočárek;  
Dept. of Biology and Medical Genetics, University hospital Motol and 2nd Faculty of 
Medicine, Charles University, Prague, Czech Republic.

Although it is estimated almost 3 million of people of the world population 
are carriers of supernumerary marker chromosomes (SMCs), only less than 
5000 SMCs are reported in their largest database, Liehr´s SMC-homepage 
assembled in Universitätsklinikum Jena. More than every fifth gathered SMC 
is derived from chromosome 15, most of them in isochromosome 15 syn-
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drome patients.
SMC(15)s containing Prader-Willi/Angelman critical region (PWACR, 
15q11-q13) are usually associated with severe phenotype, according to 
N.R.Dennis et al. (2006): hypotonia, motor and speech delay, seizures, mo-
derate to severe learning disability, and autism while dysmorphic features 
are absent or subtle, growth is usually normal.
We report a case of a 4-year-old boy with de novo dicentric SMC(15). The 
FISH analysis of this abnormal chromosome revealed two copies of PWACR 
region and only one signal of the acro-p-arm probe. The patient has short 
stature and suffers from moderate intellectual disability. He has no history 
of seizures and his muscle tone is evaluated as slightly decreased. J.A.Crolla 
et al. (2005) pointed out that SMC(15)s are the only SMCs, which incidence 
could be related to increased maternal age - our proband was born to 36-
years-old mother.
Other analyses are to be done to define the exact range of this abnormal 
chromosome and to explain parental origin and DNA-methylation pattern of 
every individual copy of the critical region. Their results will be presented 
and discussed on the poster.
Our work is supported by Grant Agency of Charles University (No. 264811) 
and Technology Agency of the Czech Republic (No. TA01010931).

 P. Tesner: None. M. Vlčková: None. J. Drábová: None. V. Zimanová: None. E. 
Kočárek: None.

P05.129
SRS-like phenotype associated with mono-allelic expression of the 
IGF-I receptor gene and NF1 gene microduplication
K. H. Chrzanowska1, A. Tańska1, M. Kucharczyk1, D. Jurkiewicz1, E. Ciara1, A. Gutkowska1, 
M. Ginalska-Malinowska1, M. Kalina2, A. Marczak-Hałupka3, M. Jędrzejowska1, M. 
Krajewska-Walasek1;  
1The Children‘s Memorial Health Institute, Warsaw, Poland, 2Medical University of 
Silesia, Katowice, Poland, 3Paediatric Centre, Sosnowiec, Poland.

Silver-Russell syndrome (SRS) is a clinically and genetically heterogeneous 
syndrome characterized by intrauterine growth restriction, body asymme-
try, relative macrocephaly and a triangular face. SRS is mostly caused by hy-
pomethylation of the imprinting control region 1 (ICR1) on chromosome 
11p15.5, but cytogenetic aberrations have also been described in sporadic 
cases. Microdeletions 15q26 including the IGF1R gene with clinical features 
overlapping with SRS have been reported few times in the literature.
Here, we report clinical and molecular findings in a 12-year-old boy with 
features suggestive of SRS. The MS-MLPA method did not reveal ICR1 hy-
pomethylation. On the other hand array-CGH identified 3.37 Mb deletion in 
15q26.3 causing IGF1R gene haploinsufficiency and 1.21 Mb duplication in 
17q11.2 including region of the Neurofibromatosis 1 with intellectual disa-
bilities with NF1 gene.
Clinical features suggestive of SRS included small anthropometric parame-
ters at birth (SGA) and lack of postnatal catch-up growth, feeding problems, 
gastro-esophageal reflux, dysmorphy including triangular and asymmetric 
face and micrognathia, as well as minor skeletal abnormalities. The discri-
minating feature was microcephaly, which has been described in cases with 
del15q26.3, carrying also characteristics overlapping with SRS, such as SGA, 
postnatal growth retardation and the triangular face. The del15q26.3, along 
with 17q11.2 duplication, could also contribute to motor and speech delay, 
as well as intellectual disability.
The presented case proves the array-CGH method is a powerful diagnostic 
tool confirming genetic etiology in patients with ambiguous phenotypes.
The study was supported by MNSW grant No_2853/B/P01/2010/39. The 
Roche NimbleGen microarray platform was co-financed by ERDF (EU_Struc-
tural_Funds) project POIG.02.01.00-14-059/09.

 K.H. Chrzanowska: None. A. Tańska: None. M. Kucharczyk: None. D. 
Jurkiewicz: None. E. Ciara: None. A. Gutkowska: None. M. Ginalska-
Malinowska: None. M. Kalina: None. A. Marczak-Hałupka: None. M. 
Jędrzejowska: None. M. Krajewska-Walasek: None.

P05.130
Early epileptic encephalopathy associated with STXBP1 mutations: 
could we better define the phenotype?
N. Chemaly1, G. Barcia1, S. Gobin2, M. Milh3, P. Van Boggaert4, A. Kaminska1, O. Dulac1, V. 
Cormier-Daire2, N. Boddaert5, R. Nabbout1;  
1Department of Neuropediatrics, Inserm U663, hôpital necker enfants malades, Paris, 
France, 2Department of Genetics, Inserm U781, hôpital necker enfants malades, 
Paris, France, 3Department of Neuropediatrics, Hopital La Timone, Marseille, France, 
4Department of Neuropediatrics, Hopital Erasme, Bruxelles, Belgium, 5Department of 
Pediatric Radiology, hôpital necker enfants malades, Paris, France.

STXBP1 (Munc18.1), encoding syntaxin binding protein1, is a new gene cau-

sing epileptic encephalopathy. Mutations in STXBP1 have been first repor-
ted in early onset epileptic encephalopathy with suppression-bursts, then in 
infantile spasms and, more recently, in patients with non syndromic mental 
retardation without epilepsy.
To better define the clinical phenotype and to determine the occurrence of 
specific neuroradiological abnormalities in patients with STXBP1 mutati-
ons, we analyzed clinical and neuroradiological findings in a series of pati-
ents having STXBP1 mutations.
We included patients with STXBP1 abnormalities followed at our institution 
and who underwent a high resolution brain MRI.
We identified 7 unrelated children (6 females, 1 male) with STXBP1 mu-
tations. Age at seizure onset ranged from 1 day to 3 months. All children 
presented with infantile spasms and 5 had a suppression-burst pattern on 
EEG. Although all patients were seizure free before the age of 2 years, they 
showed global and severe developmental delay. Neuroimaging analysis sho-
wed a peculiar aspect of thin and dysmorphic corpus callosum associated 
with cortical frontal atrophy.
STXBP1 mutations are detected only in a minority of patients with early 
epileptic encephalopathy. We suggest that patients with thin corpus cal-
losum and frontal cortical atrophy on brain MRI, especially if seizures are 
controlled in the first years, could represent the best candidate to genetic 
analysis of STXBP1.

 N. Chemaly: None. G. Barcia: None. S. Gobin: None. M. Milh: None. P. Van 
Boggaert: None. A. Kaminska: None. O. Dulac: None. V. Cormier-Daire: 
None. N. Boddaert: None. R. Nabbout: None.

P05.131
Expanding the phenotype of IQSEC2 mutations: truncating mutations 
in severe intellectual disability
F. Tran Mau Them1, M. Willems1, B. Albrecht2, E. Sanchez1, J. Puechberty1, S. Endele3, A. 
Schneider4, N. Ruiz Pallares4, F. Rivier5, M. Girard4, M. Holder6, S. Manouvrier6, I. Touitou7, 
G. Lefort4, P. Sarda1, S. Drunat8, D. Wieczorek2, D. Genevieve1;  
1Département de génétique médicale, CHRU Arnaud de Villeneuve, Montpellier, France, 
2Institut fur Humangenetik, Universitatsklinikum Essen, Universitat Duisburg-Essen, 
Essen, Germany, 3Humangenetisches Institut Erlangen, Universitat Erlangen-Nurnberg, 
Erlangen, Germany, 4Service de Genetique Chromosomique, Plateforme Puce a ADN, 
Hopital Arnaud de Villeneuve, CHRU Montpelliere Villeneuve, Montpellier, France, 
5Departement de Neuropediatrie, Hopital St Eloi, CHRU Montpellier, Montpellier, France, 
6Departement de Genetique, Hopital Jeanne de Flandre, Lille, France, 7Laboratoire 
de Genetique, Unite Medicale des Maladies Auto-Inflammatoire, Hopital Arnaud de 
Villeneuve, Montpellier, France, 8UF de Genetique Moleculaire et de Biochimie, Pole 
Biologie et Pharmacie, CHU Robert Debre, Paris, France.

Intellectual disability (ID) is frequent in the general population, with 1 in 
50 individuals directly affected worldwide. The multiple etiologies include 
X-linked ID (XLID). Among syndromic XLID, few syndromes present seve-
re ID associated with postnatal microcephaly and midline stereotypic hand 
movements. We report on two male patients with ID, non inherited and 
postnatal onset microcephaly, midline stereotypic hand movements, hypo-
tonia, hyperkinesia, strabismus, as well as seizures for one of the patients. 
Using array-CGH and exome sequencing we characterized two truncating 
mutations in IQSEC2, namely a de novo intragenic duplication mapped to 
the Xp11.22 region and a nonsense mutation in exon 7. We propose that 
truncating mutations in IQSEC2 are responsible for syndromic severe ID 
in male patients and should be screened in patients without mutations in 
MECP2, FOXG1, CDKL5 and MEF2C.

 F. Tran Mau Them: None. M. Willems: None. B. Albrecht: None. E. Sanchez: 
None. J. Puechberty: None. S. Endele: None. A. Schneider: None. N. Ruiz 
Pallares: None. F. Rivier: None. M. Girard: None. M. Holder: None. S. 
Manouvrier: None. I. Touitou: None. G. Lefort: None. P. Sarda: None. S. 
Drunat: None. D. Wieczorek: None. D. Genevieve: None.

P05.132
A new disorder of neurotransmission associated with SYT1 mutation
K. Baker1, M. van Kogelenberg2, D. Grozeva1, N. Roberts1, M. Pike3, E. Blair3, M. E. Hurles2, 
W. Chong4, T. Baldeweg5, M. A. Kurian5, S. Boyd5, L. Raymond1;  
1University of Cambridge, Cambridge, United Kingdom, 2Wellcome Trust Sanger 
Institute, Cambridge, United Kingdom, 3Oxford University Hospitals NHS Trust, Oxford, 
United Kingdom, 4Great Ormond Street Hospital for Children NHS Foundation Trust, 
London, United Kingdom, 5UCL Institute of Child Health, London, United Kingdom.

SYT1 is an essential regulator of fast, synchronous vesicle exocytosis. We 
report the first case of a human disorder associated with SYT1 mutation. 
The clinical features are severe dyskinetic movement disorder and profound 
cognitive impairment. Epileptic seizures have not been observed and clini-
cal MRI is normal. EEG demonstrates extensive low-frequency oscillations, 
abnormal paired-pulse depression of visual evoked potentials, and immatu-
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re auditory evoked potentials. Whole exome sequence analysis revealed a de 
novo missense mutation (I368T) at a functionally-critical residue in SYT1. 
This case suggests that activity-dependent regulation of vesicle release is 
necessary for motor control and for emergence of higher cognition.

 K. Baker: None. M. van Kogelenberg: None. D. Grozeva: None. N. Roberts: 
None. M. Pike: None. E. Blair: None. M.E. Hurles: None. W. Chong: None. T. 
Baldeweg: None. M.A. Kurian: None. S. Boyd: None. L. Raymond: None.

P05.133
Differential expression of the Ubiquitin-conjugating genes (E2) during 
the differentiation of hippocampal neurons and after stimulation by 
NMDA
A. Paubel1,2, P. Vourc‘h3,2, S. Tourlet3, C. Michelle4, G. Bouchez4, J. Colas4, J. Tastet4, S. 
Marouillat4, S. Segura4, F. Laumonnier4, C. R. Andres3,2;  
1Service de Génétique, Hôpital Bretonneau, CHRU de Tours, TOURS, France, 2INSERM 
U930, Université François-Rabelais, Tours, France, 3Laboratoire de Biochimie et Biologie 
moléculaire, Hôpital Bretonneau, CHRU de Tours, TOURS, France, 4INSERM U930, 
Université François-Rabelais, TOURS, France.

The Ubiquitin pathway controls protein stability and signalling during neu-
ronal development, maturation and plasticity. Mutations in genes encoding 
Ubiquitin-conjugating enzymes (E2) and Ubiquitin-ligases (E3) have been 
described in neurodevelopmental diseases (i.e. UBE2A in XLMR, UBE3A in 
Angelman syndrome for example).
We identified 38 E2 genes in the Human genome, 39 in the Mouse genome 
(Michelle et al., 2009). To better understand their role during brain develop-
ment and function we analyzed their expression during the differentiation 
of hippocampal neurons in vitro and after stimulation. RT-QPCR analyses 
were performed on RNA extracted from primary cultures of hippocampal 
neurons from mouse embryos (E17). A large majority of the 39 E2 genes 
were expressed during the differentiation of hippocampal neurons, and 
interestingly their expression varied with the stage of differentiation and 
maturation. Moreover, we observed important variations of expression for 
several E2 genes after N-methyl-D-aspartate (NMDA) stimulation. Using in 
silico analysis, we identified several potential binding sites for neural tran-
scription factors, such as Creb1, Pdx1, Runx1, in the promoters of many E2 
genes.
The variations of expression coupled with the presence of potential binding 
sites for transcription factors important during brain development gave in-
sight into the regulation and the roles of E2 genes in neurons. These results 
support further studies on E2 genes in neurodevelopmental diseases such 
as intellectual disability.

 A. Paubel: None. P. Vourc‘h: None. S. Tourlet: None. C. Michelle: None. G. 
Bouchez: None. J. Colas: None. J. Tastet: None. S. Marouillat: None. S. 
Segura: None. F. Laumonnier: None. C.R. Andres: None.

P05.134
West syndrome : molecular screening of 73 patients with infantile 
spasms
N. Boutry-Kryza1,2,3, A. Labalme4, D. Ville5, R. Touraine6, A. Poulat4, M. Till4, M. Rossi4, E. 
Ponchel-Bourel7, A. Delignières7, F. Prieur6, J. de Bellescize8, S. Dimassi4,2,3, P. Edery4,2,3, A. 
Calender1,3, D. Sanlaville4,2,3, G. Lesca4,2,3;  
1Laboratoire de Génétique Moléculaire, Hospices civils de Lyon, Lyon, France, 2CRNL, 
CNRS UMR 5292, INSERM U1028, Lyon, France, 3Université Claude Bernard Lyon 1, 
Lyon, France, 4Service de Cytogénétique Constitutionnelle, Hospices civils de Lyon, 
Lyon, France, 5Service de Neuropédiatrie, Hospices Civils de Lyon, Lyon, France, 
6Service de Génétique, Hôpital Nord, Saint-Etienne, France, 7Service de Neuropédiatrie, 
Hôpital Nord, Amiens, France, 8Service d‘épilepsie et explorations fonctionnelles 
neuropédiatriques, Hospices civils de Lyon, Lyon, France.

West syndrome is characterized by the association of infantile spasms with 
an age onset between 3 and 7 months, characteristic EEG pattern (hypsar-
rythmia) and developmental delay. Incidence is 1/6000 and unfavourable 
outcome is observed in 80% of patients. Etiologies are numerous, acquired 
or congenital, including genetic anomalies. Genetic causes include Down 
syndrome, 1p36 deletion, tuberous sclerosis and mutations in ARX or CD-
KL5 genes. However, 50% of the patients remain without etiological diagno-
sis. Knowledge of etiological diagnosis is critical because it represents a ma-
jor prognostic factor and underlies the possibility for genetic counselling.
We present the molecular analysis of 73 patients with West syndrome or 
infantile spasms without etiological diagnosis. aCGH was performed and 5 
genes were screened : CDKL5, STXBP1 and KCNQ2 for their implication in 
early epileptic encephalopathy, GRIN2A and MAGI2, candidate genes from 
the literature.
We found 2 mutations in CDKL5 including an atypical case of 2 mosaic popu-
lations and 3 mutations in STXBP1. All of these were de novo. Among other 

anomalies, aCGH found 3 deletions (one of 10Mb in 2q24.3, one of 3,24Mb in 
5q14.3 including region up to MEF2C, one of 256 kb in 9q34 corresponding 
to the Kleefstra syndrome), and 2 duplications (one of 671 kb including SC-
N2A gene and one of 11.93 Mb in Xq28).
So, 13.6% of our cohort presented pathogenic mutations. These concerned 
the most severe patients, most of which presented a history of neonatal 
seizures. These results stress the importance of genetic screening for pati-
ents with West syndrome.

 N. Boutry-Kryza: None. A. Labalme: None. D. Ville: None. R. Touraine: 
None. A. Poulat: None. M. Till: None. M. Rossi: None. E. Ponchel-Bourel: 
None. A. Delignières: None. F. Prieur: None. J. de Bellescize: None. S. 
Dimassi: None. P. Edery: None. A. Calender: None. D. Sanlaville: None. G. 
Lesca: None.

P05.135
William’s neural stem cells: microRNA deregulation
C. Palacios1, A. M. Espinosa2, A. Contreras3, R. M. Ordoñez4, G. Benitez5, A. Hidalgo6, I. 
Rubio1, N. Nájera1, I. Palma-Lara7;  
1Sección de Estudios de Posgrado e Investigación, Escuela Superior de Medicina, 
Instituto Politécnico Nacional, México, Mexico, 2Hospital General, México, Mexico, 
3Hospital Infantil de México, México, Mexico, 4CMN S XXI, IMSS, México, Mexico, 5Instituto 
Nacional de Psiquiatría ‘Ramón de la Fuente Muñiz’, México, Mexico, 6Instituto 
Nacional de Medicina Genómica, México, Mexico, 7Departamento de Morfología, 
Facultad de Medicina Veterinaria y Zootecnia (FMVZ); Universidad Nacional Autónoma 
de México (UNAM), México, Mexico.

Williams Syndrome (WS) is a developmental neurogenetic disorder caused 
by hemizygous deletion at 7q11.23, distinguised by a characteristic neuroco-
gnitive profile wich include intellectual disability (ID). Haploinsufficiency of 
some genes in the region has been associated with the cognitive phenotype. 
ID is difficult to address because of multiples etiologies, intrinsic complexity 
in neural tissue and high degree of regulation in neural development and 
function. The aim of this work is to determine if there are differences in the 
expression of microRNAs in neural cells derived from olfactory neuroepi-
thelium of patients with WS in regards to controls, and to assess its possible 
involvement in neurodevelopment or neural function. Relative expression 
was assessed by Real-time PCR, using the TLDA Human MicroRNA Panel 
v2.0 (Applied) and prediction for potential neural targets and pathways in-
volved, by in silico analysis (software TargetScan, miRecords and PITA Top 
Targets). Results show 15 deregulated microRNAs (3 over-expressed and 12 
under-expressed), wich themselves include brain rich miRNAs as miR-32, 
miR-125b, let-7c and miR200, and others previously reported with specific 
neural functions or deregulated in brain diseases. For the majority potenti-
al targets were found associated with neural developmental pathways and 
function or other entities that present with intellectual disabilities. These 
data suggest miRNAs contribute greatly in regulating intrinsic neurodeve-
lopmental processes and that specific miRNAs could be involved in various 
molecular pathways in the neurobiology of WS.

 C. Palacios: None. A.M. Espinosa: None. A. Contreras: None. R.M. Ordoñez: 
None. G. Benitez: None. A. Hidalgo: None. I. Rubio: None. N. Nájera: None. I. 
Palma-Lara: None.

P05.136
Exploration of Williams-Beuren syndrome-like cases
S. Bezieau1, S. Küry1, B. Leheup2, B. Isidor1;  
1CHU Nantes, Service de Génétique Médicale, Nantes, France, 2CHU Nancy, Service de 
Médecine Infantile, Vandoeuvre-Lès-Nancy, France.

Background: Williams-Beuren syndrome (WBS; OMIM#194050) is a rare 
genetic disorder characterized by an abnormal development expressed by 
congenital heart defects, suggestive facial dysmorphy, as well as cognitive 
and behavioural impairments. About 95% of WBS cases are due to a 1.5 to 
1.8 microdeletion of chromosomal region 7q11.23, containing 26 to 28 ge-
nes. The remaining 5% of cases, which cannot be explained by a contiguous-
gene deletion syndrome, may be classified as WBS-like cases.
Purpose: We focused on patients with a WBS-like disorder to determine the 
molecular cause of these atypical forms.
Method: Seven individuals of three different WBS-like families were tested 
by whole-exome sequencing: two trios composed by a male patient and his 
asymptomatic parents, and a third female patient. De novo, X-linked and re-
cessive mutations were searched in patients of trios, and their variants were 
compared to the ones observed in the third patient. A fourth WBS-patient 
was subsequently tested by Sanger sequencing for mutations in candidate 
genes.
Results: Predicted deleterious mutations very likely related to their disorder 
were found in the two patients from trios, yet none in a common gene. No 
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potentially pathogenic variant were found in the third and fourth patients in 
inferred candidate genes.
Conclusions: Our study points to the genetic heterogeneity of Willams-
Beuren-like syndrome. It highlights however strong candidate genes, which 
might contribute to a better understanding of WBS pathogenesis. Additional 
cases would need to be tested to confirm our present observations.

 S. Bezieau: None. S. Küry: None. B. Leheup: None. B. Isidor: None.

P05.137
Partial monosomy 1q23 associated with severe seizures and profound 
mental retardation due to a mosaic translocation (1q,16q) (q23; qter)
E. Sukarova-Angelovska, M. Kocova, G. Ilievska, N. Angelkova, S. Palcevska, E. S. 
Stefanovska;  
Pediatric Clinic, Skopje, Macedonia, The Former Yugoslav Republic of.

Reciprocal translocations are common cytogenetic anomalies occurring 
with frequency of about 1 in 500 births. Mosaic state of the translocation 
is a rare event which indicates that the breakage occurred in the first mito-
tic divisions of the zygote. Sometimes a certain amount of DNA within the 
breakage region could be lost and determines clinical presentation depen-
ding on the lost genes. A newborn girl have been evaluated because of poor 
sucking and dysmorphism. It was the first child in the family. Diminished fe-
tal movements and intrauterine growth retardation were noticed. The baby 
was full-term neonate with birth weight and length under 3rd percentile. 
Dysmorphic features were present - narrow forehead, hypotelorism, ptosis, 
telecantus, micrognathia, low-set simple ears. Hemangioma of lumbosacral 
region was present. Hypotonia, brisk reflexes were present, primitive refle-
xes persist after 6 months. At the age of 3 months she developed refracto-
ry generalized seizures. MRI showed global cortical atrophy, especially in 
frontal and temporal areas. Anticonvulsive drugs had poor effect. At the age 
of 1 year the girl have profound mental retardation. Chromosomal finding 
showed translocation between chromosomes 1q and 16q in 50% of the 
analyzed mitoses; the rest of the cells showed normal karyogram. FISH for 
subtelomeric ragions on 1q and 16 q were present on marker chromosome 
16. The breakpoint was on 1q23 with probable microdeletion in that region. 
There are several genes within the region that could be disrupted by the 
deletion, therefore further investigation is needed to acquire the exact cause 
of disorganized cortex.

 E. Sukarova-Angelovska: None. M. Kocova: None. G. Ilievska: None. N. 
Angelkova: None. S. Palcevska: None. E.S. Stefanovska: None.

P05.138
CGH analysis in a cohort of 54 males with unexplained X-linked 
intellectual deficiency.
C. Mignon-Ravix1,2, P. Cacciagli1,3, S. Sigaudy3, C. Badens1,2,3, N. Philip1,2,3, L. Villard1,2;  
1Inserm UMR_S 910, Marseille, France, 2Aix Marseille Université, Marseille, France, 
3Génétique Médicale et Biologie Cellulaire, CHU Timone Enfants, Marseille, France.

In order to assess the presence of submicroscopic deletions/insertions in 
X-linked genes, we screened a cohort of 54 male individuals suffering from 
moderate to severe intellectual disability using custom-designed Roche 
Nimblegen 720K oligonuclotide array CGH. These individuals were selected 
in families were the phenotype is transmitted through unaffected (or mildly 
affected) carrier females. Our custom arrays contain 720,000 probes with 
average probe spacing across the X chromosome of 50bp in genic regions 
and 20kb and intergenic regions.
We found 70 copy number variations (CNVs) affecting the X chromosome in 
this cohort. The CNVs were all confirmed using Q-PCR. 42 CNVs are known 
in the control population, including 20 CNVs located in the pseudoautoso-
mal region. 28 CNVs are unknown in variation databases (17 deletions, 8 du-
plications, 3 found both deleted and duplicated in our cohort). Among these 
later cases, 8 CNVs are located in the pseudoautosomal region. For the 20 
remaining CNVs, 15 are located in introns and 5 affect exons of 17 different 
X-linked genes. Two CNVs affecting already known XLID genes (IL1RAPL1 
and OPHN1) were considered to be pathogenic. We identified 4 « potential-
ly pathogenic » aberrations, involving genes not yet implicated in XLID but 
considered as new candidate genes for intellectual disability.

 C. Mignon-Ravix: None. P. Cacciagli: None. S. Sigaudy: None. C. Badens: 
None. N. Philip: None. L. Villard: None.

P05.139
Difficulties in screening small families with X linked Intellectual 
disability
I. REJEB1, L. BEN JEMAA1, L. KRAOUA1, M. CHOGRANI1, H. JILANI1, F. MAAZOUL2, J. 
CHELLY3, H. CHAABOUNI1,2;  
1Department of Human Genetics Faculty of Medicine, Tunis, Tunisia, 2Department of 
Hereditary and Congenital Diseases, Tunis, Tunisia, 3Institut Cochin, Université Paris-
Descartes, CNRS (UMR 8104 ); INSERM U1016, Paris, France.

Intellectual disability (ID) is characterized by significant limitations in co-
gnitive abilities and social/behavioural adaptive skills. It is estimated that 
1-3% of the general population is affected with ID. Intellectual disability is 
one of the primary reasons for paediatric, neurologic, and genetic referrals.
We investigated 3 families with mentally retarded males, clinical examina-
tion, cytogenetic and molecular studies and basic metabolic screening were 
performed.
We identified in each family a mutation in X-linked genes. The mutations 
were a splice mutation in PAK3 gene, a frame shift mutation in PQBP1 gene 
and a missense one in NHS gene. All the founded mutations that segregate 
with intellectual disability were described for the first time.
Despite the fact that our families were small, a mutation was identified each 
time. This is due to the fact that a good clinical examination was performed 
first followed by good literature search which was essential to compare the 
clinical features of our families to those reported in the literature. This high-
lights the importance of clinical data in genetic linkage studies. Our study 
shows that in a lack of large families, small families like ours can be intere-
sting to study.

 I. Rejeb: None. L. Ben jemaa: None. L. Kraoua: None. M. Chograni: None. H. 
Jilani: None. F. Maazoul: None. J. Chelly: None. H. Chaabouni: None.

P05.140
X-exome analysis detects novel mutations in XLID genes in a cohort of 
male patients with intellectual disability
A. Tzschach, C. Dufke, C. Bauer, M. Kehrer, U. Grasshoff, A. Riess, M. Sturm, C. Schröder, A. 
Dufke, O. Riess, P. Bauer;  
University of Tuebingen, Tuebingen, Germany.

Intellectual disability (ID) has a prevalence of 1-3 % and is a major medi-
cal problem. Mutations in X-chromosomal genes are estimated to account 
for approximately 10 % of male ID patients. Apart from fragile X syndrome, 
which is at cause in about 25 % of X-linked ID (XLID) and which has been 
part of the routine diagnostic work-up for many years, more than 90 other 
XLID genes are known to date. The low prevalence of mutations in each in-
dividual gene has, however, rendered routine testing of these genes imprac-
tical in patients with unspecific clinical features.
The advent of new sequencing technologies has enabled us to establish a 
platform combining in-solution enrichment of the coding regions of all XLID 
genes and subsequent next-generation sequencing (NGS). We have em-
ployed this XLID panel for analyzing a cohort of more than 120 unselected 
male ID patients in whom chromosome aberrations and fragile X syndrome 
had already been excluded. As a result, we found unambiguously disease-
causing mutations in genes such as ATRX, MED12, CUL4B, DLG3, SLC9A6, 
KDM5C and UBE2A in more than 5% of the patients, and variants of unclear 
pathogenicity were present in additional patients. Considering the high 
recurrence risks for X-linked disorders, XLID panel analysis has thus been 
shown to be a valuable diagnostic tool in male patients with non-syndromic 
or atypical syndromic ID.

 A. Tzschach: None. C. Dufke: None. C. Bauer: None. M. Kehrer: None. U. 
Grasshoff: None. A. Riess: None. M. Sturm: None. C. Schröder: None. A. 
Dufke: None. O. Riess: None. P. Bauer: None.

P05.141
The Kaiso gene region is implicated in X-linked mental retardation.
E. Londin1, J. Adijanto1, N. Philp1, A. Novelli2, E. Vitale3, G. Serra4, V. Alesi5, S. Surrey1, P. 
Fortina1;  
1Thomas Jefferson University, Philadelphia, PA, United States, 2Mendel Laboratory, IRCCS 
Casa Sollievo della Sofferenza Hospital, Rome, Italy, 3Department of Cibernetics CNR, 
Pozzuoli, Naples, Italy, 4Institute of Child Neuropsychiatry, University of Sassari, Sassari, 
Italy, 5Medical Genetics Unit, San Pietro Hospital Fatebenefratelli, Rome, Italy.

X-linked mental retardation (XLMR) is the most common form of mental 
retardation in males. Syndromic MR encompasses intellectual disability 
deficits associated with other medical and behavioral symptoms. Recently, 
a large Sardinian family with a novel form of syndromic XLMR was cha-
racterized. Eight of 24 members of the family are male and have MR, short 
stature, aphasia, skeletal abnormalities and dysmorphic features. Previous 
linkage studies identified a region of 16 cM around DXS1001 in Xq24 with 
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a maximum Lod score of 3.61. Whole-exome sequencing was performed on 
the parents, three affected sons and one unaffected daughter. One SNP was 
found in the 3’-UTR of the ZBTB33 (Kaiso) gene which maps within the pre-
viously associated region of linkage and segregates with the disease pheno-
type in the family. This SNP was not found in 30 unrelated control samples. 
Kaiso binds to methylated DNA, represses target genes in the Wnt signaling 
pathway and is highly expressed in the brain. The SNP creates a binding site 
for miR-4999 and miR-4774; however, luciferase expression assays failed to 
validate increased targeting of these miRs to the variant 3’-UTR. This SNP 
may affect 3’-UTR structure leading to decreased mRNA stability, or the SNP 
may be closely linked to the disease-causing mutation, which is not located 
in an exon. While the functional consequences of this base change are not 
yet known, our results implicate this region as a new locus for XLMR.

 E. Londin: None. J. Adijanto: None. N. Philp: None. A. Novelli: None. E. Vitale: 
None. G. Serra: None. V. Alesi: None. S. Surrey: None. P. Fortina: None.

P05.142
Non-syndromic X-linked intellectual disability caused by a missense 
mutation in RPS6KA3, the gene responsible for Coffin-Lowry 
syndrome
A. B. Sousa1, J. Dupont1, V. M. Kalscheuer2, A. Medeira1, A. P. M. de Brouwer2,3, I. Cordeiro1;  
1Serviço de Genética, Departamento de Pediatria, Hospital de Santa Maria/CHLN, 
Lisboa, Portugal, 2Max Planck Institute for Molecular Genetics, Department of Human 
Molecular Genetics, Berlin, Germany, 3Department of Human Genetics, Nijmegen Centre 
for Molecular Life Sciences, Radboud University Nijmegen Medical Centre, Nijmegen, 
Netherlands.

Coffin-Lowry syndrome (CLS) is a rare X-linked intellectual disability disor-
der caused by mutations in RPS6KA3, which encodes RSK2, a growth factor-
regulated protein kinase acting in the MAPK signaling pathway. Affected 
males usually present with severe intellectual disability and characteristic 
facial and hand features allowing a gestalt diagnosis. The face coarsens over 
time and typically includes a prominent forehead, hypertelorism, narrow 
downward slanting palpebral fissures, anteverted nares, thickened alae nasi 
and nasal septum, and wide mouth with thick everted lips. The hands are 
broad and soft with stubby tapering fingers. Additional CLS features include 
short stature and progressive scoliosis.
We describe three boys with non-syndromic intellectual disability in a fa-
mily with a pattern compatible with X-linked transmission. Sequencing of 
all exons on the X-chromosome identified a missense mutation, c.646A>G 
(p.Lys216Glu), in RPS6KA3 (NM_004586.2) that segregated with the phe-
notype in the family. Two of the patients were reassessed a posteriori and 
found to have subtle facial CLS features (narrow palpebral fissures, broad 
based nose with thick septum and alae nasi, and slightly everted lower lip), 
uncharacteristic digits, normal growth and no spinal deformity. Several cli-
nical geneticists agreed that the diagnosis of CLS would not easily be consi-
dered on clinical grounds. A few other such cases have been reported, also 
caused by proximal missense mutations or small in frame deletions. Tog-
ether these patients illustrate the potential spectrum of clinical variability 
in CLS and the power of massive parallel sequencing to produce etiological 
diagnosis in situations of wide genetic heterogeneity.

 A.B. Sousa: None. J. Dupont: None. V.M. Kalscheuer: None. A. Medeira: 
None. A.P.M. de Brouwer: None. I. Cordeiro: None.

P05.143
‚A frameshift mutation in the ubiquitinylation-related gene KLHL15 
causes a novel X-linked intellectual disability syndrome associated 
with hypogenitalism, short feet and hypoplastic alae nasi‘
M. Badura-Stronka1,2, B. Budny3, H. Hu4, S. A. Haas5, T. Żemojtel5, M. Raynaud6, R. 
Glazar2, H. H. Ropers4, A. Latos-Bieleńska1,2, V. M. Kalscheuer4;  
1Chair and Department of Medical Genetics, Poznan University of Medical Sciences, 
Poznań, Poland, 2Center for Medical Genetics GENESIS, Poznań, Poland, 3Chair and 
Department of Endocrinology, Metabolism and Internal Diseases, Poznan University 
of Medical Sciences, Poznań, Poland, 4Max Planck Institute for Molecular Genetics, 
Department of Human Molecular Genetics, Berlin, Germany, 5Max Planck Institute for 
Molecular Genetics, Department of Computational Molecular Biology, Berlin, Germany, 
6Unite de Génétique, Hôpital Bretonneau, Tours, France.

X-linked intellectual disability (XLID) is a clinically complex and genetically 
heterogeneous group of disorders with a growing number of disease-asso-
ciated proteins implicated in ubiquitin-mediated proteolysis. To date, three 
XLID genes involved in the ubiquitination pathway have been identified on 
the X-chromosome (CUL4B, UBE2A, HUWE1). We report a four-generation 
family with 7 affected males with mild to moderate intellectual disability, 
small penis and testes, very short, flat feet, and relatively mild dysmorphic 
features including flat philtrum, thin upper and prominent lower lip, straight 

nose with hypoplastic alae nasi, micrognathia and deep-set eyes. Massively 
parallel sequencing of all X-chromosome specific exons in the index patient 
identified a frameshift mutation in KLHL15 which resulted in a premature 
stop codon. This mutation co-segregated with XLID in the family. These fin-
dings were concordant with previous linkage results showing a significant 
LOD Score in the KLHL15 containing region Xp22.22-Xp22.11. X-inactivation 
studies in female carriers, who are all asymptomatic, revealed an extremely 
skewed X-inactivation profile in their blood lymphocytes. KLHL15 encodes 
an E3 ubiquitin ligase adaptor, which has been recently shown to promote 
the turnover of a brain-specific PP2A regulatory subunit by ubiquitylation 
and proteasomal degradation. Our results endorse further need for focusing 
on ubiquitination as an important contributor to intellectual disability.

 M. Badura-Stronka: None. B. Budny: None. H. Hu: None. S.A. Haas: None. T. 
Żemojtel: None. M. Raynaud: None. R. Glazar: None. H.H. Ropers: None. A. 
Latos-Bieleńska: None. V.M. Kalscheuer: None.

P05.144
Investigation of the interstitial microduplication of Xp22.31 with 
array-CGH
A. Alexandrou1, M. Moutafi1, P. Antoniou1, P. Evangelidou1, V. Anastasiades2, C. Sismani1, 
P. C. Patsalis1;  
1The Cyprus Institute of Neurology and Genetics, Nicosia, Cyprus, 2Arch Makarios III 
Hospital, Nicosia, Cyprus.

The pathogenicity of the Xp22.31 duplication is a debatable subject amongst 
several authors. Some describe the microduplication as pathogenic; others 
as a normal variant whilst others remain unclear about its clinical signi-
ficance. The region contains 7 genes: STS, VCX, VCX3A, VCX2, MIR4767, 
HDHD1A, PNPLA4. Here we present our findings after investigation of two 
cases where the same microduplication of Xp22.31 region was detected. The 
first case involves a 12 year old boy with Intellectual Disability (ID). Array-
CGH was performed using Cytochip BAC array (BlueGnome) and revealed a 
duplication of approximately 2 Mb on the region of Xp22.31. The duplication 
was suspected to be causative for the phenotype. The duplication was pre-
sent in the patient’s mother and grandmother. The second case was a female 
carrier of the same duplication, detected using Cytochip ISCA array (Blue-
Gnome). QRT-PCR revealed the same duplication in the carrier’s mother.
Both have normal phenotype. X-inactivation was determined by methyla-
tion analysis for the androgen receptor (AR) locus and revealed skewed X-
inactivation pattern for the mother and a normal pattern for the carrier. All 
male family members tested did not have any copy number gain. To further 
define the breakpoints, Chromosome X exon specific array, designed by Ox-
ford Gene Technology (OGT) was used. Based on the current literature, there 
is a possibility that this duplication is predisposing to the onset of deve-
lopmental delay and ID, possibly having an additive effect or represents a 
very rare population variant. Therefore genetic counselling for the Xp22.31 
microduplication poses great challenges.

 A. Alexandrou: None. M. Moutafi: None. P. Antoniou: None. P. Evangelidou: 
None. V. Anastasiades: None. C. Sismani: None. P.C. Patsalis: None.

P05.145
A de novo loss of function mutation in an individual with short 
stature, microcephaly and ID establishes ZNF238 as a candidate gene 
for the 1q43q44 microdeletion syndrome and Floating-Harbor like 
syndrome
S. A. de Munnik1, S. García-Miñaúr2, B. W. van Bon1, K. M. Boycott3, C. Gilissen1, A. 
Hoischen1, J. Schoots1, L. H. Hoefsloot1, N. V. A. M. Knoers4, H. G. Brunner1, E. M. H. F. 
Bongers1;  
1Radboud University Medical Centre, Nijmegen, Netherlands, 2Hospital Universitario 
La Paz, Madrid, Spain, 3Children’s Hospital of Eastern Ontario, Ottawa, ON, Canada, 
4University Medical Centre Utrecht, Utrecht, Netherlands.

Floating-Harbor syndrome is an autosomal dominant disorder caused by 
mutations in SRCAP, and is characterized by short stature, speech delay, 
intellectual disability, and distinctive facial features. At present, mutations 
in SRCAP have been identified in nineteen individuals with Floating-Harbor 
syndrome. The phenotype of individuals with a chromosome 1q43q44 
microdeletion consists of intellectual disability with limited or no speech, 
growth retardation, microcephaly, recognizable facial features, seizures, and 
agenesis of the corpus callosum. Several candidate genes for microcephaly, 
agenesis of the corpus callosum, and/or seizures have been proposed in li-
terature, including ZNF238. So far, however, no mutations in this gene have 
been described.
We performed exome sequencing in an individual with a phenotype re-
sembling Floating-Harbor syndrome, and her parents. The phenotype of 
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the girl comprised intellectual disability with speech delay, short stature, 
microcephaly, and dysmorphic facial features. A de novo nonsense mutation 
in ZNF238 was detected: 397G>T (p.(Glu133)).
Sequencing in ten individuals with a similar phenotype revealed no additio-
nal mutations in ZNF238.
We present the first individual with a mutation in ZNF238 with phenotypic 
overlap with the 1q43q44 microdeletion syndrome and Floating-Harbor 
syndrome. We propose ZNF238 as the candidate gene for the phenotype of 
the 1q43q44 microdeletion syndrome and Floating-Harbor-like syndrome. 
More individuals with mutations in ZNF238 need to be identified to support 
our findings and further delineate the clinical phenotype. s.demunnik@gen.
umcn.nl

 S.A. de Munnik: None. S. García-Miñaúr: None. B.W. van Bon: None. K.M. 
Boycott: None. C. Gilissen: None. A. Hoischen: None. J. Schoots: None. L.H. 
Hoefsloot: None. N.V.A.M. Knoers: None. H.G. Brunner: None. E.M.H.F. 
Bongers: None.

P06.01
Familial segregation of 15q11.3-13.3 duplication: phenotypic 
variability and lack of association with depression.
C. du Souich1,2, B. Millar1,2, M. S. Peñaherrera3, P. Eydoux4, W. P. Robinson3, C. F. 
Boerkoel1,5;  
1University of British Columbia, Vancouver, BC, Canada, 2The Rare Disease Foundation, 
Vancouver, BC, Canada, 3Department of Obstetrics and Gynaecology, University of British 
Columbia, Vancouver, BC, Canada, 4Department of Pathology and Laboratory Medicine, 
University of British Columbia, Vancouver, BC, Canada, 5NIH Undiagnosed Diseases 
Program, Bethesda, MD, United States.

We report a 3 generation family segregating a 15q11-q13 duplication with 
variable expressivity and lack of association with depression.
The proband presented with severe clinical depression, aggression and intel-
lectual impairment. Comparative genomic hybridization showed a duplica-
tion at 15q11.2-q13.1. A similarly affected sister (autism spectrum disorder, 
anxiety and intellectual impairment) and their clinically depressed mother 
also carried the duplication. The mother has normal intellect. Another clini-
cally depressed sibling with normal intellect did not carry the duplication. 
Methylation studies showed that the duplication had been inherited from 
the maternal grandfather who had normal intellect and absence of psych-
iatric disease.
Duplication of 15q11-q13 has previously been associated with cognitive 
impairment, autism, and psychiatric disease. Furthermore, the maternally 
inherited duplication most likely confers this phenotype whereas paternally 
derived duplications primarily show normal phenotypes.
Our family provides additional evidence that autism, psychiatric disease and 
intellectual disability segregate with a maternally inherited duplication at 
15q11-q13 although with variable presentation. The presence of depression 
in the non carrier sister however, suggests a lack of association between cli-
nical depression and the chromosomal duplication in this family, providing 
evidence that this duplication does not play a strong role in depression.

 C. du Souich: None. B. Millar: None. M.S. Peñaherrera: None. P. Eydoux: 
None. W.P. Robinson: None. C.F. Boerkoel: None.

P06.02
3q27.3 microdeletional syndrome: a recognizable clinical entity 
associating dysmorphic features, developmental delay with psychotic 
bipolar troubles and a marfanoid habitus.
L. Faivre1, H. Poquet2, P. Callier3, Z. Tumer4, B. Dallapiccola5, L. Bernardini6, A. Masurel-
Paulet1, C. Thauvin-Robinet1, A. mosca-Boidron3, N. Marle3, F. Mugneret3, S. El Chehadeh1, 
J. Petit7, V. Malan8, F. Huet9, B. Menten10, B. Loeys11, S. Lyonnet8, J. THEVENON1;  
1Centre de référence maladies rares, Dijon, France, 2Service de psychiatrie, CHU de Dijon, 
Dijon, France, 3Laboratoire de Cytogénétique, CHU Dijon, Dijon, France, 4Applied Human 
Molecular Genetics, Kennedy Center, Copenhagen University Hospital, Rigshospitalet, 
Glostrup, Denmark, 5Medical Genetics, Cytogenetics and Pediatric Cardiology, Bambino 
Gesù Pediatric Hospital, IRCCS, Rome, Italy, 6Mendel Laboratory, IRCCS “Casa Sollievo 
della Sofferenza” Hospital, San Giovani Rotondo, Italy, 7service d‘endocrinologie, CHU 
de Dijon, Dijon, France, 8Département de Génétique, Université Paris Descartes, Hôpital 
Necker-Enfants Malades, AP-HP, Paris, France, 9Service de pédiatrie, CHU de Dijon, Dijon, 
France, 10Center for Medical Genetics, Ghent University Hospital & Ghent University, 
Ghent, Belgium, 11Department of Pediatrics and Genetics, Ghent University, Ghent, 
Belgium.

Since the advent of array-CGH, numerous new microdeletional syndromes 
have been delineated. We report on the first clinical delineation of 7 pati-
ents with interstitial deletions restricted to 3q28q27.3 gathered through 
the Decipher database and suggest this existence of a new microdeletional 
syndrome. The patients shared a recognisable facial dysmorphism psychia-
tric troubles and intellectual disability of variable intensity, associated with 

marfanoid habitus in the majority of patients. Delay in gross psychomotor 
acquisition was not systematically noticed; contrasting with severely impai-
red communicative skills with speech delay and psychiatric troubles. Skele-
tal manifestations, when present, included scoliosis, arachnodactyly, or feet 
anomalies, pectus excavatum, flat feet, long and thin habitus with low BMI. 
Two smallest regions of overlap were defined. The first one, on the 3q27.3 
locus, was common to all patients and associated with bipolar troubles with 
psychotic manifestations and facial dysmorphism. It includes several candi-
date genes (MASP1, ADIPOQ, and SST), and SST seemed especially relevant 
because of its implication in interneurons migration and differentiation, 
frequently altered in schizophrenia. A familial case with a smaller deletion 
permitted to define the second region outside their interval, associated with 
severe intellectual disability, marfanoid habitus, long and thin habitus, and 
localised on the 3q27.2 locus, notably containing the AHSG gene. The AHSG 
gene encodes a secreted protein implicated in bone maturation, TGFb si-
gnalling pathway, and was associated to leanness in several studies. In con-
clusion, we report on a putative new microdeletional syndrome associating 
intellectual disability, bipolar disorder with psychosis, a recognisable facial 
dysmorphism and marfanoid habitus.

 L. Faivre: None. H. Poquet: None. P. Callier: None. Z. Tumer: None. B. 
Dallapiccola: None. L. Bernardini: None. A. Masurel-Paulet: None. C. Thauvin-
Robinet: None. A. mosca-Boidron: None. N. Marle: None. F. Mugneret: 
None. S. El Chehadeh: None. J. Petit: None. V. Malan: None. F. Huet: None. B. 
Menten: None. B. Loeys: None. S. Lyonnet: None. J. Thevenon: None.

P06.03
Genetic bases of Attention Deficit Hyperactivity Disorder (ADHD) in 
300 Spanish patients: Preliminary results.
C. Gomez-Sanchez1, R. Riveiro-Alvarez1, P. Tirado Requero2, V. Soto Insuga1, M. Rodrigo 
Moreno1, M. Prados Alvarez3, A. Segura Frontelo4, J. Carballo Belloso1, C. Ayuso1;  
1Instituto de Investigación Sanitaria Fundación Jiménez Díaz (IIS-FJD), Madrid, Spain, 
2Hospital Universitario la Paz, Madrid, Spain, 3Hospital Universitario Infanta Elena, 
Madrid, Spain, 4Hospital Rey Juan Carlos, Madrid, Spain.

Aim: The purpose of this study is to preliminary describe the information 
available on the main group of genes that have been related with a suscepti-
bility to Attention Deficit Hyperactivity Disorder.
Patients and Methods: 304 Spanish patients (between 6 and 17 years old) 
with clinical diagnosis of ADHD were evaluated over the following scales: 
ADHD Rating Scale-IV, Apgar Family function test, Parents-Rated Strengths 
and Difficulties Questionnaire, Children´s Depression Inventory, Children´s 
Global Assessment Scale and Clinical Global Impression.
Patients were genotyped for 7 genetic variants in genes in the dopaminergic 
system (DRD4: Exon 3-48bp VNTR, 5´120bp duplication; DAT1: 3´UTR 40bp 
VNTR; and DRD2: rs1800497), in the serotonergic system (SLC6A4: VNTR 
intron 2) and the latrophilin 3 gene (LPHN3: rs1397548, rs2305339). Allelic 
frequencies were assessed and compared to data reported in Caucasians, 
using chi-squared test.
Results: For all the above-mentioned variants, allelic association analysis 
showed no significant differences between Spanish patients with ADHD 
and control population: Exon 3-48bp VNTR (p=0.846), 5´120bp duplication 
(p=0.09), rs1800497 (p=0.559), 3´UTR 40bp VNTR (p=0.147), VNTR intron 
2 (p=0.862), rs1397548 (p=0.076) and rs2305339 (p=0.699).
Conclusions: Although in recent years there has been an increase in the 
number of genetic studies conducted on ADHD, findings differ significantly 
from one study to another. Our preliminary results suggest the need of: 1) 
examination of refined phenotypes; 2) recruitment of control population 
matched for sex, age, and in which ADHD symptoms have been specifical-
ly excluded. Therefore, these considerations may reduce the heterogeneity 
and help to provide enough statistical power to these association

 C. Gomez-Sanchez: None. R. Riveiro-Alvarez: None. P. Tirado Requero: 
None. V. Soto Insuga: None. M. Rodrigo Moreno: None. M. Prados Alvarez: 
None. A. Segura Frontelo: None. J. Carballo Belloso: None. C. Ayuso: None.

P06.04
Genetics of Attention-deficit/hyperactivity disorder in the Portuguese 
population: candidate genes from GABAergic system
A. Marques1, S. Faria1, J. Boavida2, S. Nogueira2, C. Alfaiate2, M. Almeida2, A. M. 
Cardoso1,3;  
1Clinical and Molecular Genetics Unit of the National Institute of Legal Medicine and 
Forensic Sciences, Coimbra, Portugal, 2Child Development Center of Coimbra Children´s 
Hospital, Coimbra, Portugal, 3IBILI-Faculty of Medicine of University of Coimbra, 
Coimbra, Portugal.

Attention-deficit/hyperactivity disorder (ADHD) is a frequent childhood-
onset psychiatric disorder and despite its high prevalence and heritability 



ABSTRACTS POSTERS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG192

Back to index

the identification of ADHD risk genes has been challenging. Recent evi-
dences suggest that dysfunctions in the GABAergic neurotransmission might 
be implicated in the etiology of ADHD, namely through genes encoding the 
GABA A receptors. Since no genetic studies have addressed this hypothesis, 
the current study aimed to investigate whether polymorphisms in GABRG2 
(G3145A) and GABRA1 (A15G) genes are associated with ADHD in a sample 
of the Portuguese population. Blood samples were acquired from parents-
offspring trios consisting of two parents and respective offspring, diagnosed 
with ADHD according to DSM-IV-TR, and genomic DNA was extracted from 
leukocytes through an enzymatic procedure. The GABRG2 G3145A and GA-
BRA1 A15G polymorphisms were investigated by PCR-RFLP. We used either 
haplotype relative risk (HRR) and transmission disequilibrium test (TDT) 
and both strategies found no biased transmission of the alleles of GABRG2 
G3145A polymorphism (HRR: χ2 = 0.104, P = 0.747; TDT: χ2 = 0.047, P = 
0.829) and GABRA1 A15G polymorphism (HRR: χ2 = 0.426, P = 0.514; TDT: 
χ2 = 0.275, P = 0.600). The results seem to contradict the role of GABRG2 
G3145A and GABRA1 A15G polymorphisms in the pathophysiology of 
ADHD in the Portuguese population. However, additional studies using a 
larger sample are being carried out to strengthen these preliminary results.
This work was supported by the Portuguese Science and Technology Foun-
dation (PhD grant SFRH/BD/69270/2010).

 A. Marques: None. S. Faria: None. J. Boavida: None. S. Nogueira: None. C. 
Alfaiate: None. M. Almeida: None. A.M. Cardoso: None.

P06.05
The association analysis of ABHD11 gene (rs2293484 and 
rs10279013 with autism in a South African population.
Z. Arieff1, J. R. Sharma1, M. Davids1, M. Kaur2;  
1Department of Biotechnogy,University of Western Cape, Private Bag X17, Bellville 7535, 
South Africa, South Africa, 2Computational Bioscience Research Center, King Abdullah 
University of Science and Technology, Thuwal 2355-6900, Kingdom of Saudi Arabia, 
Saudi Arabia.

Background : Autism is genetically inherited neurodevelopmental disorder 
characterized by significant impairments of social interaction, difficulties 
in communication and displays of restrictive or repetitive behaviors activi-
ties and interests. Genome scan data have pointed towards the long arm of 
chromosome 7 as a strong candidate region. Various association and linkage 
studies are being undertaken in order to screen candidate genes mapping 
to the long arm of chromosome 7 as susceptibility loci. The anhydrolase do-
main containing 11 gene (ABHD11) is located on 7q11.23 which is a hotspot 
region for autism. This gene has not been investigated for its association to 
autism. Aims : The aim of this study was to investigate the association of two 
SNPs from genes ABHD11 (rs2293484 and rs10279013) in South African 
autistic population.Methods : A total of 435 individuals were recruited in-
cluding 217 autistic and 218 control subjects. The Taqman ®Real-Time PCR 
and geno typing assay was utilized to determine the genotypes. Results: A 
significant association of SNP rs10279013 but not for SNP rs229348 with 
autism in the South African (SA) population is observed. Conclusion: There 
might be a possible role of ABHD11 in autism especially for SA populations. 
The present study represents the first report on genetic association studies 
on ABHD11 gene in SA population

 Z. Arieff: None. J.R. Sharma: None. M. Davids: None. M. Kaur: None.

P06.06
CNV characterization, inheritance and phenotypic correlations in 
families with autism
I. C. Conceição1,2,3, C. Correia1,2,3, B. Oliveira1,2,3, M. M. Rama1, C. Café4, J. Almeida4, S. 
Mouga4,5, F. Duque4,6, G. Oliveira4,5,7, A. M. Vicente1,2,3;  
1Instituto Nacional de Saúde Doutor Ricardo Jorge, Lisbon, Portugal, 2Center for 
Biodiversity, Functional & Integrative Genomics, Lisbon, Portugal, 3Instituto Gulbenkian 
de Ciência, Oeiras, Portugal, 4Unidade Neurodesenvolvimento e Autismo, Centro de 
Desenvolvimento, Hospital Pediátrico (HP), Centro Hospitalar e Universitário de 
Coimbra (CHUC), Coimbra, Portugal, 5Instituto Biomédico de Investigação em Luz 
e Imagem, Faculdade de Medicina da Universidade de Coimbra, Coimbra, Portugal, 
6Faculdade de Medicina da Universidade de Coimbra, Coimbra, Portugal, 7Centro de 
Investigação e Formação Clinica do HP-CHUC, Coimbra, Portugal.

In this study, we characterized potentially pathogenic CNVs in a sample of 
342 Portuguese children with Autism Spectrum Disorders (ASDs), geno-
typed by the Autism Genome Project whole genome CNV analysis. We selec-
ted high confidence CNVs (detected by 3 algorithms) not overlapping more 
than 20% with CNVs in 8000 controls.
We identified 165 CNVs in 132 individuals, 78% with only one CNV. CNVs 
ranged from 5 kb to 3 Mb, and 67% were deletions. However, genic CNVs, 
which represented 53% of all CNVs, were more frequently duplications 

(65%). Genic CNVs integrated between 1 and 17 genes, and included genes 
implicated in ASD etiology like NRXN1 and CHD2, as well as novel genes. 
CNVs were mainly inherited, with only 10% de novo.
We further evaluated the presence of autistic traits in parents, using appro-
priate questionnaires, and the type of inheritance of the CNV (inherited vs 
de novo). We observed a significant excess of autistic traits in the fathers 
that transmitted CNVs, mainly for the “aloof” personality, defined as lak-
king interest in social interaction. Analysis of familial correlation data from 
parents and probands showed a significant correlation between parents. We 
therefore show evidence for an excess of subthreshold autistic traits in CNV 
transmitting parents of children with ASD, particularly for paternal trans-
mission. We also observed a tendency for assortative mating in families of 
affected individuals, in particular for inherited CNVs.
We conclude that a large fraction of CNVs are inherited and correlate with 
autistic traits in parents in the studied sample.

 I.C. Conceição: None. C. Correia: None. B. Oliveira: None. M.M. Rama: 
None. C. Café: None. J. Almeida: None. S. Mouga: None. F. Duque: None. G. 
Oliveira: None. A.M. Vicente: None.

P06.07
Missing heritability of Korean patient with autism spectrum 
disorder(ASD)
J. E. Park1, S. A. Kim2, M. Park3, I. H. Cho4, H. J. Yoo5;  
1Department of Psychiatry, Seoul National University Bundang Hospital and 
Department of Agricultural Biotechnology , College of Agricaltural Life Science, Seoul 
National University, Seoungnam-si, Korea, Republic of, 2Department of Pharmacology, 
College of Medicine, Eulji University, Daejeon, Korea, Republic of, 3Department of 
Preventive Medicine, College of Medicine, Eulji University, Seoungnam-si, Korea, 
Republic of, 4Department of Psychiatry, Gacheon University School of Medical Science, 
Incheon, Korea, Republic of, 5Department of Psychiatry, College of Medicine, Seoul 
National University Seoul National University Bundang Hospital, Seoungnam-si, Korea, 
Republic of.

Genome-wide association studies (GWAS) have been identified SNPs asso-
ciated with complex traits. However, a great deal of the heritable variation 
associated with common traits remains unaccounted for within the geno-
me. The objective of this study is to discover large parts of additive gene-
tic variance not typically associated with autism spectrum disorder (ASD) 
through GWAS in Korean population and estimates of ASD heritability.
Subjects with ASD were recruited through the Korean Autism Genetic Study 
Consortium. Each child was diagnosed as ASD by using the Korean versions 
of ADOS and ADI-R (Lord et al. 1994; Lord et al. 1997).
Total 146 patients were genotyped on the Affymetrix 5.0 platform. Geno-
type data for n=858 sex-matched controls were drawn from the Korea As-
sociation Resource database. Genotype data were filtered for <5% missing-
ness/sample or /SNP; MAF >0.01; HWE p>0.0001. Cases were verified as 
unrelated using identity-by-descent estimation in PLINK v1.07. In order to 
examine the missing heritability in ASD, we applied genome-wide complex 
trait analysis (GCTA) to 142 case and 842 controls after data filtering.
The results identified phenotypic variants of 84.5% (±0.313 SE) with affec-
ted status of ASD, 7.0% (±0.027 SE) with topGWAS SNPs (± 1mb region) and 
81.0%(± 0.313 SE) with nonGWAS SNPs. Increase from the genetic variance 
identified by top GWAS hits region indicates there might be more risk loci to 
be identified. Our results suggest that many common variants of small effect 
remain to be discovered, although GWAS is useful in identifying the most 
common variants associated with ASD.

 J.E. Park: None. S.A. Kim: None. M. Park: None. I.H. Cho: None. H.J. Yoo: 
None.

P06.08
A rare microdeletion disrupting KLHL23 may influence the autism 
phenotype
S. Lomartire1, E. Bacchelli1, F. Ceroni1, F. Minopoli1, C. Cameli1, R. Tancredi2, I. M.G.S.A.C.3, 
A. P. Monaco4,5, A. Battaglia2, E. Maestrini1, A. G.P.6;  
1FaBiT – Dipartimento di Farmacia e BioTecnologie, Bologna, Italy, 2Stella Maris Istituto 
Scientifico per la Neuropsichiatria dell‘Infanzia e dell‘Adolescenza, Calambrone, Pisa, 
Italy, 3International Molecular Genetic Study of Autism Consortium, Newcastle upon 
Tyne, United Kingdom, 4Wellcome Trust Centre for Human Genetics, University of 
Oxford,, Oxford OX3 7BN, United Kingdom, 5Office of the President, Tufts University, 
Boston, MA, United States, 6Autism Genome Project, USA, CA, United States.

Autism spectrum disorder (ASD) is a severe neurodevelopmental disorder 
with highly complex genetic predisposition.
Rare copy number variants (CNVs) are known to play a role in the genetic 
etiology of ASD. The follow-up of these rare events, by targeted gene sequen-
cing and functional studies, has proven to be a powerful tool for the identi-



ABSTRACTS POSTERS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG 193

Back to index

fication of novel candidate genetic loci.
In a genome wide CNVs screening performed by the AGP, a rare inherited 
microdeletion, disrupting two genes transcribed in the same direction, 
KLHL23 and SSB, was identified in an Italian ASD individual. This deletion, 
potentially resulting in a gene-fusion transcript, causes a frameshift with the 
introduction of a premature stop codon. No fusion transcript was detected 
by RT-PCR, suggesting that it is subject to “nonsense-mediated mRNA decay”. 
KLHL23 encodes for a brain expressed Kelch-repeat protein of unknown 
function. While several CNVs affecting SSB are reported in controls making 
it an unikely dosege-sensitive gene, no CNVs have been previously described 
in KLHL23. KLHL23 expression analysis in peripheral blood of the CNV car-
riers did not show reduction of RNA levels, although we can’t exclude that 
the deletion could have an effect on the brain.
In a mutation screening of KLHL23 in 85 multiplex familis with ASD we 
identified a damaging variant (M65V), absent in controls, and segregating 
with the ASD in an affected sibling pair.
Taken together our results suggest that rare variants altering KLHL23 func-
tion in the brain, could contribute to ASD risk in a small number of cases.

 S. Lomartire: None. E. Bacchelli: None. F. Ceroni: None. F. Minopoli: None. C. 
Cameli: None. R. Tancredi: None. I. M.g.s.a.c.: None. A.P. Monaco: None. A. 
Battaglia: None. E. Maestrini: None. A. G.p.: None.

P06.09
Identification of MicroRNA -486-3p and miR-361-5p molecular 
signatures associated with autism in whole blood samples as a 
promising candidate biomarkers
N. Popov1, T. Vachev2,1, V. Krasteva1;  
1Medical University of Plovdiv, Plovdiv, Bulgaria, 2University of Plovdiv „Paisii 
Hilendarski“, Plovdiv, Bulgaria.

For molecular diagnostic purposes, it would be desirable to develop peri-
pheral blood-based biomarkers which effectively identify disease state. As 
autism is one of the most debilitating neurocognitive disorders and only cli-
nical criteria are available, some more effective and not so subjective signs 
are needed. To verify that pooled miRNA expression, reproduce the average 
of single subject values, we chose 3 micro RNAs (mir-766-3p, mir-486-3p 
and mir-361-5p), that were found to be dysregulated in autism patients 
whole blood in previous our work. Concordance between pooled and single 
subject results were demonstrated for 2 of the selected miRNAs by qRT-PCR 
analyses, identifying significant difference only for down-regulated mir-361
-5p (p<0,0001; mean RQ: - 0,38) and up-regulated mir-486-3p (p<0,0001; 
mean RQ: 8,003), but not for miR-766-3p (p=0,995) in autistic group. The 
expression changes of the miRNA signature were then evaluated for their 
correlation with the patients‘ clinical symptoms measured by Gilliam Au-
tism Rating Scale (GARS) which reveals correlation of the communication 
and stereotype subscales with mir-361-5p (p=0,028/ p=0,043). The results 
indicated that the whole blood-based miRNA profiling is a promising way to 
identify candidate biomarkers for autism, and the identified miRNA signa-
ture warrants further investigation. Further molecular analysis on miRNA 
gene expression changes will give a more detailed picture about the miRNA 
associated mechanism in autism.

 N. Popov: None. T. Vachev: None. V. Krasteva: None.

P06.10
Undestending MicroRNA gene expression signiture in peripheral 
blood of children with autism
T. Vachev1, V. Stoyanova2, I. Minkov3, N. Popov2;  
1University of Plovdiv, Plovdiv, Bulgaria, 2Medical University of Plovdiv, Plovdiv, Bulgaria, 
3University of Plovdiv „Paisii Hilendarski“, Plovdiv, Bulgaria.

MicroRNAs are a class of sophisticated regulators of gene expression, acting 
as post-transcriptional negative regulators of gene expression that reco-
gnize their target mRNAs molecules through complementary base pairing. 
Due to the dynamic nature of the whole blood transcriptome, understan-
ding miRNAs expression profile by examining mature miRNA signature in 
autism is a promising tool for discovery of novel disease-related biomarkers. 
To perform large-scale miRNA profiling we employed a pooled-RNA tech-
nique of 30 autistic patients’ and 25 healthy controls’ whole blood. Using 
μParafloTM miRNA microarray assay based on the Sanger miRBase v18.0 
database, we found a set of 77 differentially expressed miRNAs (p<0,05) 
including miR-766-3p, log2 -1,10; miR-128, log2 - 0,97; miR-29a-3p, log2 
0,67; miR-361-5p, log2 -0,70; miR-148a-3p, log2 0,96; miR-663, log2 -0,10; 
miR-486-3p, log2 -1,14. To validate the results of the microRNA microarray 
assay, we examined the expression of these miRNAs, by stem-loop qRT-PCR 
using pooled assay. All tested miRNAs showed a significant changes in accor-

dance with microarray data (p<0,01), but miR-486-3p.
Finally, to study the modulation in protein-coding gene expression that may 
be associated with specific miRNAs changes, target studies were carried out 
using publically available database, miRWalk (http://mirwalk.uni-hd.de). 
We identified some genes connected with neuronal development as RELN 
and PTEN, other involved in epigenetic processes: DNMT and DICER, as 
downstream targets of the dysregulated miRNAs. All these findings clearly 
support the integrative genomic hypothesis of heterogeneous neurodeve-
lopmental disorder, where specific changes in gene function contribute to 
disease phenotype.

 T. Vachev: None. V. Stoyanova: None. I. Minkov: None. N. Popov: None.

P06.11
Runs of homozygosity associated with speech delay in autism in a 
Taiwanese Han population
P. Lin1,2, P. Kuo3, S. S. Gau2,3,4;  
1Cincinnati Children‘s Hospital Medical Center, Cincinnati, OH, United States, 2National 
Taiwan University Hospital, Taipei, Taiwan, 3National Taiwan University College of 
Public Health, Taipei, Taiwan, 4National Taiwan University College of Medicine, Taipei, 
Taiwan.

Background: Runs of homozygosity (ROH) may play a role in schizophrenia 
and Alzheimer disease. Here, we aimed to test if ROHs are linked to autism.
Methods: A total of 315 Han Chinese affected with autism and 1,115 con-
trols were genotyped with the Affymetrix SNP 6.0 array. ROH was defined 
as an extended homozygous haplotype spanning at least 500 kb. We also 
used Affymetrix GeneChip HG U133_Plus 2.0 to perform gene expression 
analysis.
Results: The case-control analysis yielded no genome-wide significant asso-
ciations. An ROH region on 11q22.3 was significantly associated with speech 
delay (p = 2.51 x 10-11). Among these genes, NPAT (nuclear protein, ataxia-
telangiectasia locus) and ATM (ataxia-telangiectasia mutated) are linked to 
ataxia telangiectasia characterized by language impairment; CUL5 (culin 5) 
may regulate neuronal migration to influence cortical layering associated 
with language development. Our gene expression analysis also show that 
the NPAT gene was less expressed in cases with language impairment than 
cases without language impairment (p = 5.67 x 10-10). We further obtained 
nominal evidence for the association between speech delay and an ROH 
region on 11q22.3 in another independent sample of 1,387 subjects (p = 
0.037). The ROH on 11q22.3 remained to be significantly associated with 
speech delay in combined samples (Stouffer’s z trend = 0.0005).
Conclusions: Our findings suggest that extended recessive loci on 11q22.3 
may play a larger role in in language impairment than susceptibility to au-
tism. More research is warranted to investigate if these genes, especially 
NPAT, influence speech pathology by perturbing cerebellar functions.

 P. Lin: None. P. Kuo: None. S.S. Gau: None.

P06.12
Large deletion 11q13.3 encompassing SHANK2 in a patient with 
autism
A. C. Tabet1, R. Delorme2, L. Perrin3, S. Drunat4, A. Thaly1, C. Dupont1, B. Benzacken1,5, A. 
Verloes3, T. Bourgeron6;  
1Cytogenetic Unit, Robert Debre Hospital APHP, Paris, France, 2Department of child 
and adolescent psychiatry, Robert Debre Hospital APHP, Paris, France, 3Clinical genetic 
Unit, Robert Debre Hospital APHP, Paris, France, 4Molecular genetic Unit, Robert Debre 
Hospital APHP, Paris, France, 5Cytogenetic Unit, Jean Verdier Hospital, Bondy, France, 
6Pasteur Institut, Paris, France.

Autism Spectrum Disorders (ASD) are characterized by deficits in social 
interaction, communication, and repetitive behaviour. Recent studies have 
highlighted the involvement of rare copy-number variations in the genetic 
etiology of ASD particularly those affecting genes involved in the neuronal 
synaptic complex. Among them, the SHANK gene family consists of three 
members: SHANK1, SHANK2 and SHANK3, which encode scaffolding pro-
teins required for formation and function of neuronal synapses. SHANK2 
mutations have been associated with ASD and mild intellectual disability. 
Recently, three patients with autism carrying a de novo deletion of SHANK2 
associated with a duplication of the alpha 7 nicotinic receptor CHRNA7 were 
reported. Based on these observations, a „multiple hit model“ for ASD has 
been proposed for SHANK2.
Here we reported a patient with autism, minor dysmorphic features, hypo-
tony, and multiple ear infections. The whole genome SNP array (Human-
CytoSNP-12, Illumina) analysis revealed a de novo 11q13.3q13.4 deletion 
(69,789,180-71,783,240) of 1.9 Mb encompassing 6 referenced OMIM genes 
including SHANK2. In addition, the patient carried an intermediate CGG re-
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peat length at the Fragile X mental retardation (FMR1) locus inherited from 
his mother.
We discuss the genotype-phenotype correlation of the 11q13.3 deletion and 
the co-occurrence of the 11q13.3 deletion and the FRAXA intermediate al-
lele.

 A.C. Tabet: None. R. Delorme: None. L. Perrin: None. S. Drunat: None. A. 
Thaly: None. C. Dupont: None. B. Benzacken: None. A. Verloes: None. T. 
Bourgeron: None.

P06.13
Mosaic copy number variation in the autism and schizophrenia brain: 
providing a basis for a new (mitotic) theory of neuropsychiatric 
diseases
I. Y. Iourov1,2, S. G. Vorsanova1,2,3, I. A. Demidova1,2,3, O. S. Kurinnaia1,2,3, A. D. Kolotii1,2, V. S. 
Kravets1,2,3, M. A. Zelenova1,3, T. Liehr4, Y. B. Yurov1,2,3;  
1Mental Health Research Center, Russian Academy of Medical Sciences, Moscow, Russian 
Federation, 2Institute of Paediatrics and Children Surgery, Ministry of Health, Moscow, 
Russian Federation, 3Moscow State University of Psychology and Education, Moscow, 
Russian Federation, 4Institute of Human Genetics, Jena, Germany.

A plethora of data on germ-line genomic rearrangements in brain disorders 
including autism and schizophrenia does exist. On the other hand, the con-
tribution of non-heritable genomic alterations to the pathogenesis is hardly 
appreciated. Here, we have assessed post-zygotic autosomal aneuploidy in 
prefrontal cortex of the diseased and normal brain by molecular cytogenetic 
techniques (FISH and interphase chromosome-specific multicolor banding 
with DNA probes for chromosomes 1, 7, 8, 9, 10, 11, 16, 17 and 18). Twel-
ve autistic, 19 schizophrenic and 27 control samples provided by the Brain 
and Tissue Bank for Developmental disorders, University of Maryland and 
bank of our institute were analyzed. Aneuploidy rate per autosome was 0.3-
0.8% in all three cohorts analyzed (0.46%, 0.62% and 0.59%). However, we 
observed statistically significant increase of chromosome 9 aneuploidy in 
the autistic brain. In schizophrenia, chromosome 1 and 18 aneuploidy rates 
were significantly increased. Additionally, we performed array CGH and in 
silico analysis of our data on genomic rearrangements in childhood neuro-
developmental diseases (124 individuals) and found that CNV burdens in 
these individuals typically affect two pathways specific for brain cells: cell 
cycle regulation and programmed cell death. We concluded that somatic 
genome variation (chromosome-specific mosaic aneuploidy) is a non-heri-
table genetic factor contributing to pathogenesis of brain disorders, that is, 
however, a result of specific CNV burdens. Our data provide a basis for a new 
(mitotic) theory of neuropsychiatric diseases. Supported by the President of 
the Russian Federation Grant MD-4401.2013.7 and RFBR 12-04-00215-а.

 I.Y. Iourov: None. S.G. Vorsanova: None. I.A. Demidova: None. O.S. 
Kurinnaia: None. A.D. Kolotii: None. V.S. Kravets: None. M.A. Zelenova: 
None. T. Liehr: None. Y.B. Yurov: None.

P06.14
Microdeletion in the 4p16.3 region in a case of autism
P. Dello Russo, M. Robazza, E. Demori, L. Bortotto, D. Romagno, N. Passon, G. Crichiutti, A. 
Pusiol, A. Rosolen, G. Damante;  
Azienda Ospedaliro-Universitaria S. Maria della Misericordia, Udine, Italy.

A large body of evidence suggests that autism is a multifactorial disease with 
a strong genetic component; however the underlying mechanisms are not 
yet clear. We report a patient with a normal development up to the third 
year of life. At this age the child presented impairment of reciprocal social 
interaction, deficit in verbal communication ability, stereotyped behavior 
with head banging, brief attention span, poor eye contact. The diagnosis of 
autism was done according to the “Autism diagnostic Observation Scale”. Ac-
tually the child is 10 years old. Brain NMR and vision are normal. Electroen-
cephalogram shows spike/wave complexes at 2-3Hz over the right frontal 
region. Conventional karyotype is 46, XY. Array-based comparative genomic 
hybridization (aCGH) reveals a 647 Kb microdeletion of 4p16.3. The micro-
deletion found in our analysis is closed to but does not include the critical 
region associated with the Wolf-Hirschorn syndrome (WHS); accordingly, 
the child exhibited mild dysmorphic features, which included a prominent 
forehead and glabella, but not the typical WHS appearance. Evaluation of 
both parents demonstrates that the microdeletion of the child is a “de novo” 
mutation. Only limited number of coding genes (namely ZNF595, ZNF718, 
PDE6B, ZNF732, ZNF141, ZNF721, PIGG, MYL5) are located in the deleted 
chromosomal area. Since a different patient with autism and a similar mi-
crodeletion in the 4p16.3 region has been recently described (Velinov et al., 
Annual Meeting of American Society of Human Genetics, 2008), we hypo-
thesize that such genome alteration might be associated with the autism 

spectrum disorders.

 P. Dello Russo: None. M. Robazza: None. E. Demori: None. L. Bortotto: 
None. D. Romagno: None. N. Passon: None. G. Crichiutti: None. A. Pusiol: 
None. A. Rosolen: None. G. Damante: None.

P06.15
Synaptic transmission: looking for clues to Autism Spectrum 
Disorders (ASD) etiology in Copy Number Variants containing 
synaptic genes
B. A. Oliveira1,2,3, C. A. Correia1,2,3, I. C. Conceição1,2,3, C. Café4, J. Almeida4, S. Mouga4,5, F. 
Duque5,6, G. Oliveira7,5,6, A. M. Vicente1,2,3;  
1Instituto Nacional de Saúde Doutor Ricardo Jorge, Lisbon, Portugal, 2Centre for 
Biodiversity, Functional & Integrative Genomics, Lisbon, Portugal, 3Instituto Gulbenkian 
de Ciência, Oeiras, Portugal, 4Unidade Neurodesenvolvimento e Autismo, Centro de 
Desenvolvimento, Hospital Pediátrico (HP), Centro Hospitalar e Universitário de 
Coimbra (CHUC);, Coimbra, Portugal, 5Instituto Biomédico de Investigação em Luz 
e Imagem, Faculdade de Medicina da Universidade de Coimbra, Coimbra, Portugal, 
6Faculdade de Medicina da Universidade de Coimbra, Coimbra, Portugal, 7Unidade 
Neurodesenvolvimento e Autismo, Centro de Desenvolvimento, Hospital Pediátrico (HP), 
Centro Hospitalar e Universitário de Coimbra (CHUC), Coimbra, Portugal.

Copy Number Variants (CNVs) play an important role in susceptibility to 
ASD, often mediated by the deletion or duplication of genes involved in 
synaptic structure and function. In this study we tested the hypothesis that 
there is an enrichment in CNVs encompassing synaptic transmission genes 
in ASD.
To obtain a list of genes involved in synaptic structure and function, we que-
ry pathway databases for synaptic pathways (KEGG and GO). By intersecting 
this list with the results of a large CNV genomic screening in ASD patients 
(performed by the Autism Genome Project), and CNV information on the 
Database of Genomic Variants (DGV), we found a significantly increased bur-
den of CNVs encompassing synaptic genes in ASD subjects compared to DGV 
controls (Fisher exact test P=2.2X10-16, OR=1.47).
Detailed analysis of the frequencies of each synaptic gene duplicated or de-
leted by CNVs in ASD and control subjects identified 39 genes that were si-
gnificantly more frequent in ASD (P<0.05). Closer inspection of CNV overlap 
between the ASD sample and additional control databases (eg SAGE, Pop-
Gene) highlighted synaptic structure or function genes (eg NF1, GABRG1, 
CHRNA7) that warrant further investigation. Additionally, 5 synaptic genes, 
PLA2G1B, PPP2R3C, KCNK7, ADCY7 and RAPSN, were disrupted by CNVs ex-
clusively in the ASD dataset, and were also absent from the additional con-
trol CNV databases queried.
The present results show an excess of structural alterations encompassing 
synaptic genes in ASD and highlight candidate genes for sequencing and 
functional studies.

 B.A. Oliveira: None. C.A. Correia: None. I.C. Conceição: None. C. Café: 
None. J. Almeida: None. S. Mouga: None. F. Duque: None. G. Oliveira: 
None. A.M. Vicente: None.

P06.16
A NCAM2 deletion in a patient with autism
C. Scholz1, D. Steinemann2, M. Arslan-Kirchner1, M. Stuhrmann1, M. Roy3, J. Schmidtke1;  
1Institute of Human Genetics, Hannover Medical School, Hannover, Germany, 2Institute 
for Cellular and Molecular Pathology, Hannover Medical School, Hannover, Germany, 
3Psychiatric Clinic, Hannover Medical School, Hannover, Germany.

An 8-year-old boy with autism spectrum disorder, speech delay, behavioural 
problems, disturbed sleep and macrocephaly presented in our genetics cli-
nic. He is the first child of non-consanguineous parents. Chromosomal ana-
lysis had revealed a normal male karyotype 46,XY, and testing for fragile X 
syndrome and PTEN sequencing was inconspicuous.
Array-CGH analysis showed a microdeletion of 1.6Mb: arr 21q21.1-
q21.2(22444986-24047363)x1. This part of the chromosome contains the 
entire NCAM2 gene and no other functional genes. His mother also carries 
this microdeletion. She has no obvious behavioural features of autism, but 
also is macrocephalic. Three maternal blood relatives are reported to have 
speech problems. Results of psychological assessments of the mother and 
the other affected individuals are pending.
Autism spectrum disorder (ASD, OMIM 209850) encompasses different 
forms of autism with a broader phenotype. Two-thirds of all patients with 
ASD suffer from mental retardation. Among the genes involved, NCAM2 has 
been assumed to play a role in the development of ASD because of its func-
tion in neurites (outgrowth, bundling). In the literature, there is one report 
of an autistic boy with an 8.8 MB-microdeletion involving 19 genes inclu-
ding NCAM2 and another autism-related candidate gene, GRIK1. Our case 
supports the assumption that NCAM2 deficiency, as other cell adhesion pro-
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tein defects, plays a role in the development of autism, speech development 
and macrocephaly, perhaps with variable expressivity.

 C. Scholz: None. D. Steinemann: None. M. Arslan-Kirchner: None. M. 
Stuhrmann: None. M. Roy: None. J. Schmidtke: None.

P06.17
Targeted high-throughput gene sequencing of the NMDA receptor 
multi-protein complex and high-resolution genomic study of 100 
families with autism spectrum disorder
S. Alirol1,2, S. Marouillat1,2, A. Paubel1,2,3, P. Vourc‘h1,2,3, C. Andres1,2,3, C. Barthelemy1,2,3, D. 
Campion4, N. Juteau3,5, A. Toutain1,2,3, E. Lemonnier6, P. Goupille3,5, F. Bonnet-Brilhault1,2,3, 
F. Laumonnier1,2;  
1INSERM UMR930, Tours, France, 2University François-Rabelais, Tours, France, 3Centre 
Hospitalier Régional Universitaire, Tours, France, 4INSERM UMR1079, Rouen, France, 
5INSERM CIC 0202, Tours, France, 6Centre Hospitalier Régional Universitaire, Brest, 
France.

Autism spectrum disorder (ASD) is an early childhood neurodevelopmental 
disorder characterized by a significant genetic aetiology and a prevalence 
currently estimated at 1/100. Epidemiological studies described that ASDs 
are heterogeneous at both clinical and genetic levels, which has been further 
illustrated by the large number of loci and genes that have been identified to 
date (>100). Several biological pathways have been highlighted, particularly 
the NMDA receptor multiprotein (NRC) complex, affected by copy number 
variations (CNV) and mutations enriched in NRC proteins encoding genes.
We performed a global genetic study of 100 French families including at 
least 1 individual with ASD, which was included in the research project 
“Neurophysiological Molecular and Developmental Analysis of the Glutama-
te Synapse in Autism (NMDA-Autism)“ (ClinicalTrials.gov NCT01770548).
For each family, we firstly performed a high-resolution pangenomic compa-
rative genomic hybridization (CGH) analysis with 1M CGH Agilent Array for-
mat to identify rare or de novo CNVs; Secondly, a high-throughput targeted 
sequencing of 216 genes mostly belonging to the NRC complex was carried 
out with the SureSelect Agilent strategy in order to assess the contribution 
of gene mutations in our cohort.
Preliminary results on CGH experiments led us to identify small rare CNVs in 
several known regions (20p12.1 MACROD2; 18q21.1 KATNAL2; 11p13.11) 
or novel potential candidates such as FRMPD4, GUCY2F and NXPH3. We 
have also observed several large genomics variations previously described 
(1,2Mb amplification at 16p13.11 and 5,6 Mb deletion at 11q14.2-q14.3). 
The results from the high-throughput sequencing analysis, which is current-
ly being performed, will be also presented.

 S. Alirol: None. S. Marouillat: None. A. Paubel: None. P. Vourc‘h: None. C. 
Andres: None. C. Barthelemy: None. D. Campion: None. N. Juteau: None. A. 
Toutain: None. E. Lemonnier: None. P. Goupille: None. F. Bonnet-Brilhault: 
None. F. Laumonnier: None.

P06.18
Homozygous exonic deletion in CTNNA3 suggests a role for alfaT-
catenin in susceptibility to Autism Spectrum Disorders (ASDs)
E. Bacchelli1, F. Ceroni1, D. Pinto2, M. Giannandrea3, S. Lomartire1, P. D’Adamo3, R. 
Tancredi4, I. M.G.S.A.C.5, A. P. Monaco6,7, A. Battaglia4, E. Maestrini1, A. G. P.8;  
1FaBiT – Dipartimento di Farmacia e BioTecnologie, Bologna, Italy, 2Departments of 
Psychiatry, and Genetics and Genomic Sciences, Seaver Autism Center, The Mindich 
Child Health & Development Institute, Mount Sinai School of Medicine, New York, NY, 
United States, 3Dulbecco Telethon Institute, San Raffaele Scientific Institute, Milan, Italy, 
4Stella Maris Istituto Scientifico per la Neuropsichiatria dell‘Infanzia e dell‘Adolescenza, 
Calambrone, Pisa, Italy, 5International Molecular Genetic Study of Autism Consortium, 
Newcastle upon Tyne, United Kingdom, 6Wellcome Trust Centre for Human Genetics, 
University of Oxford,, Oxford OX3 7BN, United Kingdom, 7Office of the President, Tufts 
University, Boston, MA, United States, 8Autism Genome Project, USA, CA, United States.

Autism spectrum disorders (ASDs) are highly heritable, neurodevelopmen-
tal conditions, showing extreme genetic heterogeneity. While it is well esta-
blished that de novo genetic variation plays an important role in ASD risk, 
recent studies have demonstrated a convincing evidence of a rare recessive 
contribution to the heritability of ASDs.
In the genome-wide CNV study carried out by the Autism Genetic Consorti-
um (AGP), we identified one homozygous deletion intersecting the CTNNA3 
gene in an Italian proband with ASD and moderate intellectual disability 
(PIQ=50). This deletion includes a coding exon, leading to a putative frames-
hift and premature stop codon, inherited from both parents, each heterozy-
gote for a deletion of slightly different length. The unaffected sister is also 
heterozygote for the deletion.
CTNNA3 encodes for the alfaT-catenin protein that has a crucial role in cel-
lular adherence showing suggestive association in GWAS and a de novo de-
letion.

Even if the frequency of exonic deletions of CTNNA3 is not significantly dif-
ferent between ASDs cases and controls (17/2446 cases and 35/5097 con-
trols, P=.88), no homozygous exonic deletions were found in a sample of 
5097 controls, suggesting that only the complete knockout of CTNNA3 could 
cause or confer susceptibility for ASDs. Expression analysis of alfaT-catenin 
and alfaN-catenin proteins in mouse cortex and hippocampus (P0-P90), 
provided further support of a role of CTNNA3 in early mid-fetal develop-
ment of the brain.
While the exact biological significance of CTNNA3 homozygous deletion is 
yet to be determined, we hypothesize that it could have clinical relevance to 
the ASDs phenotype in this Italian patient.

 E. Bacchelli: None. F. Ceroni: None. D. Pinto: None. M. Giannandrea: None. S. 
Lomartire: None. P. D’Adamo: None. R. Tancredi: None. I. M.g.s.a.c.: None. A.P. 
Monaco: None. A. Battaglia: None. E. Maestrini: None. A.G. P.: None.

P06.19
Copy number variant analysis using SNP microarrays identified novel 
candidate genes in patients with autism spectrum disorders
C. Nava1,2,3, B. Keren4, C. Mignot5, A. Rastetter1,2,3, S. Chantot-Bastaraud6, A. Faudet5, 
E. Fonteneau4, C. Amiet7, C. Laurent7, A. Jacquette5, S. Whalen5, A. Afenjar8, D. Périsse7, 
D. Doummar8, N. Dorison8, M. Leboyer9, J. Siffroi6, D. Cohen7, A. Brice1,2,3, D. Héron5, C. 
Depienne1,2,3;  
1INSERM, U975 - CRICM, Institut du cerveau et de la moelle épinière (ICM), Paris, 
France, 2CNRS 7225, CRICM - Hôpital de la Pité-Salpêtrière, Paris, France, 3Université 
Pierre et Marie Curie (UPMC) - Paris 6, Paris, France, 4Département de Génétique et de 
Cytogénétique, Unité fonctionnelle de cytogénétique - Hôpital de la Pitié Salpêtrière, 
Paris, France, 5Département de Génétique et de Cytogénétique, Unité fonctionnelle 
de génétique clinique - Hôpital de la Pitié Salpêtrière, Paris, France, 6Service de 
Génétique et Embryologie Médicales - Hôpital Armand Trousseau, Paris, France, 
7Service de psychiatrie de l’enfant et de l’adolescent - Hôpital Pitié-Salpêtrière, Paris, 
France, 8Service de neuropédiatrie - Hôpital Armand Trousseau, Paris, France, 9Pole de 
Psychiatrie et Fondation FondaMental - Hôpital A. Chenevier, Créteil, France.

Copy number variants (CNVs) have repeatedly been found to cause or pre-
dispose to Autism Spectrum Disorders (ASDs). For diagnostic purposes, 
we screened 194 patients with ASDs for CNVs using Illumina SNP arrays. 
In several patients, we also analyzed candidate genes located in inherited 
deletions to unmask autosomal recessive variants. Three CNVs, a de novo 
triplication of chromosome 15q11-q12 of paternal origin, a deletion on 
chromosome 9p24 and a de novo 3q29 deletion, were identified as the cause 
of the disorder in one patient each. We also identified multiple private or 
recurrent CNVs, the majority of which were inherited from asymptomatic 
parents. Finally, an autosomal recessive cause was considered in two pati-
ents: a homozygous 1p31.1 deletion encompassing PTGER3 was identified 
in a patient and a rare missense variant in DOCK10 was found in a second 
patient in association with an inherited deletion that deleted the entire 
gene. Although highly penetrant CNVs or variants inherited in an autosomal 
recessive fashion were detected in rare cases, our results mainly support the 
hypothesis that CNVs contribute to ASDs in association with other CNVs or 
point variants located elsewhere in the genome. Identification of these gene-
tic interactions in individuals with ASDs constitutes a formidable challenge.

 C. Nava: None. B. Keren: None. C. Mignot: None. A. Rastetter: None. S. 
Chantot-Bastaraud: None. A. Faudet: None. E. Fonteneau: None. C. Amiet: 
None. C. Laurent: None. A. Jacquette: None. S. Whalen: None. A. Afenjar: 
None. D. Périsse: None. D. Doummar: None. N. Dorison: None. M. Leboyer: 
None. J. Siffroi: None. D. Cohen: None. A. Brice: None. D. Héron: None. C. 
Depienne: None.

P06.20
0.12Mb microdeletion at 19p13.2 including NFIX in an individual with 
autism spectrum disorder.
I. Ohashi1, Y. Kuroda1, T. Naruto1, K. Ida1, K. Enomoto1, K. Tanoue2, K. Kurosawa1;  
1Division of Medical Genetics, Kanagawa Children‘s Medical Center, Yokohama, Japan, 
2Division of Integrated Pediatrics, Kanagawa Children‘s Medical Center, Yokohama, 
Japan.

Marshall-Smith syndrome (MSS) is the overgrowth syndrome, characterized 
by tall stature, macrocephaly, distinctive facial appearance, and intellectual 
disability. Recently, Sotos-like and MSS were found to be caused by muta-
tions of Nuclear factor I-X (NFIX). We describe an additional male patient 
with microdeletion at 19p13.2 encompassing NFIX. He was born to noncon-
sanguineous parents at 40 weeks of gestation. His birth weight was 2570 g, 
and height 46 cm. At the age of 2 years and 8 months, he was referred to our 
clinic for a diagnostic evaluation because of developmental delay and grow-
th retardation. His weight was 10.6 kg (-1.8 S.D.), height 86.7 cm (-1.2 S.D.), 
and OFC 48.0 cm (-0.7 S.D.). He could crawl, but could not walk alone and 
speak a significant word. He had some autistic traits and stereotypes.He was 
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medicated with antiepileptics for recurrent febrile convulsions. Array CGH 
revealed 0.12 Mb deletion at 19p13.2 encompassing NFIX. Further analysis 
with quantitative PCR confirmed the deletion of NFIX as a de novo event.
Our patient had a relative macrocephaly, but did not present overgrowth 
and characteristic facial features as MSS. The autistic traits are the most pro-
minent clinical feature in our patient. Haploinsufficiency and mutations in 
the DNA-binding /dimerization domain of NFIX causes Sotos-like syndrome, 
whereas the truncated mutations of NFIX represent MSS [Malon et al., 2010; 
Yoneda et al., 2012; Priolo et al., 2012]. The present report provides insight 
into consideration of genotype-phenotype correlation in NFIX mutations.

 I. Ohashi: None. Y. Kuroda: None. T. Naruto: None. K. Ida: None. K. Enomoto: 
None. K. Tanoue: None. K. Kurosawa: None.

P06.21
Analysis of the hexonucleotide repeat expansion and founder 
haplotype at C9ORF72 in an Irish psychosis case-control sample.
C. A. Fahey;  
TCD, Dublin, Ireland.

A hexonucleotide repeat expansion ‘GGGGCC’ in an intronic region of the 
C9ORF72 gene has been found to account for up to 70% of amyotrophic 
lateral sclerosis (ALS), and this locus also being implicated in the patho-
genesis of frontotemporal dementia (FTD). Study of an independent FTD 
sample showed a strong association between C9ORF72 mutations and psy-
chotic symptoms. We sought to screen a large Irish psychosis case-control 
sample for evidence of association between the repeat expansion and psy-
chosis. We carried out haplotype analysis on this region, due to reports of a 
founder haplotype. Our sample included 1,165 cases and 1,283 controls. We 
used a reverse-primed PCR method to amplify the hexonucleotide repeat 
expansion. Haplotype analysis was carried out using available GWAS data 
for these samples. The distribution of repeat numbers was very similar for 
cases and controls. We identified four samples that carried a repeat number 
approaching the pathogenic range >30. There were two controls samples 
(26 and 25 repeats respectively) and two schizophrenia cases (27 and 28 re-
peats). Haplotype analysis found that for the 512 samples that carried more 
than 7 repeats, 482 (94%) carried the founder haplotype. The significance 
of the intermediate number of repeats (between 24 and 29) is still unclear. 
Haplotype analysis showed a clear association between repeat number and 
the founder haplotype. It would appear that this haplotype is not unique to 
ALS-FTD cases, but its presence predisposes this region to the repeat expan-
sion, and in turn this may lead to a greater risk of molecular instability.

 C.A. Fahey: None.

P06.22
Effects of cocaine use on the expression of psychotic symptoms, with 
respect to the age at onset and COMT polymorphism
O. López-Guarnido1, L. Hernández-Bellido2, B. Gutiérrez3, M. Álvarez-Cubero1, M. Saiz-
Guinaldo1, M. Ruiz- Veguilla4;  
1Department of Legal Medicine and Toxicology. University of Granada., Granada, Spain, 
2. Department of Experimental Psychology and Behaviour Physiology, University of 
Granada., Granada, Spain, 3Department of Psychiatry. University of Granada, Granada, 
Spain, 4Group of Neurodevelopment and Psychosis. Institute of Biomedicine of Seville 
(IBIS). Virgen del Rocío University Hospital, Sevilla, Spain.

Objective: To determine if the age at onset of cocaine use affects the mani-
festation of psychotic symptoms and if there are differences on the age at 
onset of cocaine use that are dependent on the expressed polymorphism of 
the Catecol-O-Metil Transferase (COMT).
Methodology: The sample consists of 138 cocaine users. In order to evaluate 
the presence of psychotic symptoms we used the Community Assessment 
Psychic Experience (C.A.P.E.) test. This test evaluates the expression of both 
positive (paranoia, deliriums, hallucinations⋯) and negative (lack of social 
and emotional skills⋯) symptoms, and the associated discomfort.
Results: The results show differences among the cocaine users in the expres-
sion of psychotic symptoms, depending on age. The individuals that started 
using cocaine when they were 17 or younger scored higher in expression of 
positive psychotic symptoms (p=0.078) and associated discomfort (0.047) 
when compared with individuals that started using cocaine when they were 
18 or older. In addition we have found significant differences in the age at 
onset of cocaine use associated to the expressed COMT polymorphism. Co-
caine users with Met-Met polymorphism had an earlier age at onset (17.5 
DT=2.6) than those with Val-Val (18.1 DT=2.1) o Met-Val (19.5 DT=3.7) po-
lymorphisms.

 O. López-Guarnido: None. L. Hernández-Bellido: None. B. Gutiérrez: 
None. M. Álvarez-Cubero: None. M. Saiz-Guinaldo: None. M. Ruiz- Veguilla: 
None.

P06.23
Genome-wide association study identifies a potent locus associated 
with human opioid sensitivity
D. Nishizawa1, K. Fukuda2, S. Kasai1, J. Hasegawa1, Y. Aoki1,2, A. Nishi1, N. Saita2, Y. 
Koukita2, M. Nagashima3, R. Katoh3, Y. Satoh4, M. Tagami4, S. Higuchi5, H. Ujike6, N. Ozaki7, 
T. Inada8, N. Iwata9, I. Sora1,10, M. Iyo11, N. Kondo12, M. Won13, N. Naruse14, K. Uehara15, M. 
Itokawa16, M. Koga17, T. Arinami17, Y. Kaneko2, M. Hayashida18, K. Ikeda1;  
1Addictive Substance Project, Tokyo Metropolitan Institute of Medical Science, 
Tokyo, Japan, 2Department of Oral Health and Clinical Science, Division of Dental 
Anesthesiology, Orofacial Pain Center Suidoubashi Hospital, Tokyo Dental College, 
Tokyo, Japan, 3Department of Surgery, Toho University Sakura Medical Center, Sakura, 
Japan, 4Department of Anesthesiology, Toho University Sakura Medical Center, Sakura, 
Japan, 5National Hospital Organization, Kurihama Alcoholism Center, Yokosuka, Japan, 
6Ujike Nishiguchi Clinic, Okayama, Japan, 7Department of Psychiatry, Nagoya University 
Graduate School of Medicine, Nagoya, Japan, 8Department of Psychiatry, Seiwa Hospital, 
Institute of Neuropsychiatry, Tokyo, Japan, 9Department of Psychiatry, Fujita Health 
University School of Medicine, Toyoake, Japan, 10Department of Psychobiology, Tohoku 
University Graduate School of Medicine, Sendai, Japan, 11Department of Psychiatry, 
Graduate School of Medicine, Chiba University, Chiba, Japan, 12Seimei Hospital, Fuji City, 
Japan, 13Koujin Hospital, Nagoya, Japan, 14Saitama Seishin-iryo Center, Kita-adachi, 
Saitama, Japan, 15Kanagawa-Kenritsu Seisin Iryo Senta Serigaya Byoin, Yokohama, 
Japan, 16Schizophrenia and Depression Project, Tokyo Metropolitan Institute of 
Medical Science, Tokyo, Japan, 17Department of Medical Genetics, Graduate School of 
Comprehensive Human Sciences, University of Tsukuba, Tsukuba, Japan, 18Department of 
Anesthesiology & Pain Medicine, Juntendo University School of Medicine, Tokyo, Japan.

Opioids, such as morphine and fentanyl, are widely used as effective anal-
gesics for the treatment of acute and chronic pain. In addition, the opioid 
system has a key role in the rewarding effects of morphine, ethanol, cocaine 
and various other drugs. Although opioid sensitivity is well known to vary 
widely among individual subjects, several candidate genetic polymorphis-
ms reported so far are insufficient for fully understanding the wide range 
of interindividual differences in human opioid sensitivity. By conducting a 
multistage genome-wide association study (GWAS) in healthy subjects, we 
found that genetic polymorphisms within a linkage disequilibrium block 
that spans 2q33.3-2q34 were strongly associated with the requirements for 
postoperative opioid analgesics after painful cosmetic surgery. The C allele 
of the best candidate single-nucleotide polymorphism (SNP), rs2952768, 
was associated with more analgesic requirements, and consistent results 
were obtained in patients who underwent abdominal surgery. In additi-
on, carriers of the C allele in this SNP exhibited less vulnerability to severe 
drug dependence in patients with methamphetamine dependence, alcohol 
dependence, and eating disorders and a lower ‘Reward Dependence’ score 
on a personality questionnaire in healthy subjects. Furthermore, the C/C ge-
notype of this SNP was significantly associated with the elevated expression 
of a neighboring gene, CREB1. These results show that SNPs in this locus 
are the most potent genetic factors associated with human opioid sensitivity 
known to date, affecting both the efficacy of opioid analgesics and liability 
to severe substance dependence. Our findings provide valuable information 
for the personalized treatment of pain and drug dependence. 

 D. Nishizawa: None. K. Fukuda: None. S. Kasai: None. J. Hasegawa: None. Y. 
Aoki: None. A. Nishi: None. N. Saita: None. Y. Koukita: None. M. Nagashima: 
None. R. Katoh: None. Y. Satoh: None. M. Tagami: None. S. Higuchi: None. H. 
Ujike: None. N. Ozaki: None. T. Inada: None. N. Iwata: None. I. Sora: None. M. 
Iyo: None. N. Kondo: None. M. Won: None. N. Naruse: None. K. Uehara: 
None. M. Itokawa: None. M. Koga: None. T. Arinami: None. Y. Kaneko: 
None. M. Hayashida: None. K. Ikeda: None.

P06.24
Genetics of the development of heroin addiction and the 
pharmacogenetics of the substitution therapy
A. Vereczkei1, Z. Demetrovics2, A. Szekely2, P. Sarkozy3, P. Antal3, A. Szilagyi4, M. Sasvari-
Szekely1, C. Barta1;  
1Department of Medical Chemistry, Molecular Biology and Pathobiochemistry, 
Semmelweis University, Budapest, Hungary, 2Institute of Psychology Eötvös Loránd 
University, Budapest, Hungary, 3Technical University of Budapest, Measurement and 
Information Systems, Budapest, Hungary, 43rd Department of Internal Medicine, 
Research Laboratory, Semmelweis University, Budapest, Hungary.

Primary goal of this study was to clear the role of the dopaminerg genes in 
the pathophysiology of heroin addiction and also expanding the research, 
using modern molecular biology technics in order to investigate gene vari-
ants in the shared genetics of common addicitons.
In addition to our case-control study, we carried out a TaqMan® OpenAr-
ray® study on in silico selected addiction candidate genes. Investigated 
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polymorphisms of the case-control study were: the dopamine D4 receptor 
gene (DRD4) III.exon VNTR; rs1800955, rs747302, rs936462 polymorphis-
ms and the 120bp duplication; the dopamin trasporter 3’ and VIII.intron 
VNTRs; rs1800497 of the ANKK1 and rs1079597, rs1800498 of the dopa-
mine D2 gene (DRD2). Further goal was to determine environmental and 
genetic factors effecting the efficiency of the substitution therapy of heroin 
dependence. Previously in our lab two polymorphisms of the dopamine D4 
receptor gene showed association with the therapeutic response of metha-
done-treated patients.
The results of the case-control study showed significant association between 
the ANKK1 rs1800497 (p=0.009), the DRD2 rs1079597 (p=0.003) and the 
DRD4 rs1800955 (p=0.007) and heroin dependence. Additional bioinforma-
tic analyses revealed an indirect effect of the DRD4 rs936462 (p=0.0013). 
The OpenArray analysis found 5 nominally significant associations, from 
which only one SNP in the ALDH2 gene (aldehyde dehydrogenase 2) stayed 
significant after multiple correction. ALDH2 is thought to be involved in the 
metabolism of dopamine so probably has a role in the pathophysiology of 
other addictions. This study reinforces the results of a previous Chinese as-
sociation study between the ALDH2 and heroin dependence.

 A. Vereczkei: None. Z. Demetrovics: None. A. Szekely: None. P. Sarkozy: 
None. P. Antal: None. A. Szilagyi: None. M. Sasvari-Szekely: None. C. Barta: 
None.

P06.25
Expression of neurotransmitter regulatory and neurodevelopment 
genes in peripheral blood of patients at the first episode of psychosis
V. K. Ota1, C. S. Noto1, A. Gadelha1, M. L. Santoro1, P. N. Silva1, J. J. Mari1, M. I. Melaragno1, 
M. A. C. Smith1, Q. Cordeiro2, R. A. Bressan1, S. I. Belangero1;  
1UNIFESP, Sao Paulo, Brazil, 2ISCMSP, Sao Paulo, Brazil.

Schizophrenia is a severe mental health disorder with a high heritability. 
The study of gene expression levels in blood of patients in the beginning of 
the disease, such as first-episode of psychosis (FEP) may be useful to detect 
changes in gene expression despite treatment effects. In this study we aimed 
to compare the expression levels of genes related to neurotransmission and 
neurodevelopment, in blood of FEP patients (N=30) and healthy controls 
(N=29). Whole blood was collected from each participant during clinical as-
sessments. Expression levels of 40 genes related to neurotransmission and 
neurodevelopment were quantified with a customized RT2 Profiler™ PCR 
Array, which is based on SYBR Green detection of cDNA amplification. For 
data analysis, we compared 2-ΔCt values of FEP patients and healthy controls 
using t-test. Twenty-eight of 40 genes presented undetectable expression le-
vels in whole blood and, hence were excluded from the analyses. Significant 
downregulation of two genes was observed: GCH1 (Fold regulation (FR)= 
-1.32, p=0.005); and TACR2 (FR= -1.32, p=0.017). GCH1 codes for GTP cyclo-
hydrolase I, an enzyme involved in the synthesis of BH4, which is an essen-
tial cofactor for tyrosine, serotonin and L-Dopa. Moreover, it was previous-
ly suggested as a candidate gene in a linkage analysis in bipolar disorder. 
Although no study had investigated TACR2 gene (Tachykinin receptor 2) in 
psychosis, its antagonists exhibited anti-depressant-like activity. Therefore, 
both genes seem to have a role in the genesis of psychosis leading towards 
a better understanding of illness. Funding for this study was provided by 
FAPESP 2010/08968-6 and 2011/50740-5.

 V.K. Ota: None. C.S. Noto: None. A. Gadelha: None. M.L. Santoro: None. P.N. 
Silva: None. J.J. Mari: None. M.I. Melaragno: None. M.A.C. Smith: None. Q. 
Cordeiro: None. R.A. Bressan: None. S.I. Belangero: None.

P06.26
Investigating the first genomic response to stress - insights into the 
genetics of major depression
J. Arloth1, A. Menke1, G. Frishman2, R. Bogdan3, P. Weber1, N. Karbalai1, D. Mehta1, T. 
Klengel1, A. Erhardt1, K. Wagner1, D. Trümbach2, W. Wurst2, M. Schmidt1, M. Uhr1, A. 
Ruepp2, A. Hariri3, B. Müller-Myhsok1, E. B. Binder1;  
1Max Planck Institute of Psychiatry, Munich, Germany, 2Helmholtz Zentrum München - 
German Research Center for Environmental Health, Neuherberg, Germany, 3Laboratory 
of NeuroGenetics, Department of Psychology and Neuroscience, Duke University, 
Durham, NC, United States.

Exposure to adverse life events, which is associated with an activation of 
the stress hormone system, is an important risk factor for the development 
of major depressive disorder (MDD). A main effector of this system is the 
glucocorticoid receptor (GR), a nuclear receptor that functions as a tran-
scription factor. We characterize genetic variants that moderate short-term 
effects of GR activation on mRNA transcription in peripheral blood cells. We 
demonstrate that these functional variants are significantly enriched among 
variants associated with MDD in a large case-control study and interact 

with early adversity to predict amygdala reactivity to threat. The transcripts 
regulated by these functional MDD risk variants in human blood are also 
regulated by GR activation and chronic adolescent stress in mouse brain 
and point to ubiquitination and proteasome degradation and their impact 
on neurite outgrowth as important stress-sensitive systems influencing the 
risk to suffer from MDD.

 J. Arloth: None. A. Menke: None. G. Frishman: None. R. Bogdan: None. P. 
Weber: None. N. Karbalai: None. D. Mehta: None. T. Klengel: None. A. Erhardt: 
None. K. Wagner: None. D. Trümbach: None. W. Wurst: None. M. Schmidt: 
None. M. Uhr: None. A. Ruepp: None. A. Hariri: None. B. Müller-Myhsok: 
None. E.B. Binder: None.

P06.27
Upregulation of GCHFR gene expression in peripheral blood of first 
episode psychosis patients before and after antipsychotic treatment
M. L. Santoro, V. K. Ota, C. S. Noto, A. Gadelha, P. N. Silva, J. J. Mari, M. I. Melaragno, M. A. 
C. Smith, Q. Cordeiro, R. A. Bressan, S. I. Belangero;  
UNIFESP, São Paulo, Brazil.

Schizophrenia is a severe mental health disorder with a high heritability. 
The study of gene expression levels in peripheral blood, screening exclusi-
vely drug-naïve patients at two time points, may be useful to detect changes 
across disease progression and treatment. In this study we aimed to compare 
the expression levels of neurotransmission genes in peripheral blood of 30 
drug-naïve first episode psychosis patients (FEP) before and after antipsy-
chotic treatment with risperidone. All patients were evaluated by a psych-
iatrist twice (at admission and 8 weeks after treatment). Expression levels 
of 40 genes were quantified with a customized PCR Array which is based 
on SYBR Green detection of cDNA amplification. We compared 2-ΔCt values 
of FEP patients before and after treatment using paired T-test, considering 
p<0.05. GTPcyclohydrolase I feedback regulator gene (GCHFR) was signi-
ficantly upregulated in FEP patients after risperidone treatment (p=0.025). 
GCHFR is an important modulator of GTPcyclohydrolase I (GCH1), their 
interaction influence directly the synthesis of tetrahydrobiopterin (BH4), 
which is a vital cofactor maintaining availability of some monoamine neu-
rotransmitters. These data agree with other study in literature that descri-
bed a deficiency of BH4 in patients compared to controls. Interestingly, in 
another study of our group that investigated the same FEP individuals, we 
found a downregulation in GCH1 gene compared to healthy controls. In this 
way, we suggest this upregulation of GCHFR after treatment could be related 
to risperidone effectiveness, by altering BH4 synthesis. Our study may con-
tribute to a better understand the BH4 and GTPcyclohydroxylase system in 
psychosis and antipsychotic treatment.

 M.L. Santoro: None. V.K. Ota: None. C.S. Noto: None. A. Gadelha: None. P.N. 
Silva: None. J.J. Mari: None. M.I. Melaragno: None. M.A.C. Smith: None. Q. 
Cordeiro: None. R.A. Bressan: None. S.I. Belangero: None.

P06.28
A de novo 16p11.2 microdeletion encompassing SRCAP gene identified 
by array-CGH in a patient with Floating-Harbor syndrome.
F. Gerundino1, C. Giachini1, C. Antonelli2, B. Federighi2, G. Marseglia1, C. Pescucci1, M. 
Benelli1, F. Torricelli1;  
1Genetic Diagnostic Unit, Careggi University Hospital, Florence, Italy, 2Neurologic and 
Psychiatric Department, University of Florence, Florence, Italy.

We describe a patient referred to our diagnostic centre for speech delay, glo-
bal developmental delay and behavioural problems with normal standard 
karyotype, as indications for array-CGH analysis.
Molecular karyotyping revealed a 186 kb de novo microdeletion in 16p11.2 
that encompasses 9 RefSeq genes including SRCAP gene (Snf2-related 
CREBBP activator protein, MIM #611421).
Recently, mutations in the SRCAP gene have been shown to cause Floating-
Harbor syndrome (FHS, MIM#136140), a rare disorder characterized by 
peculiar facial features, short stature with delayed osseous maturation and 
speech impairment. To date, 19 out of 22 patients with clinical diagnosis of 
FHS and heterozygous truncating mutations in the final exon (34th) of SRCAP 
have been reported. The absence of mutations in 3 patients suggests the 
genetic heterogeneity of the syndrome. After the arrayCGH result, a new 
clinical evaluation was performed to evaluate the possibility of clinical over-
lapping between our patient and reported patients with a clinical and mole-
cular diagnosis of FHS. On the basis of this second examination, it appears 
evident that the patient fulfils the diagnostic criteria for FHS. This is the first 
report of an heterozygous deletion of SRCAP gene indicating that in addition 
to truncating mutations reported so far partial or whole-gene deletion may 
be present. Therefore, it could be suggested to perform copy number analy-
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sis in patients whose clinical examination is strongly suggestive of FHS and 
which are negative for point mutations in the final exon of SRCAP.

 F. Gerundino: None. C. Giachini: None. C. Antonelli: None. B. Federighi: 
None. G. Marseglia: None. C. Pescucci: None. M. Benelli: None. F. Torricelli: 
None.

P06.29
Genetic syndromes are frequently found in patients manifesting 
with primary neuropsychiatric disorders and developmental co-
morbidities
J. So1,2,3, H. Faghfoury2, J. Silver2, T. Gofine3, J. L. Kennedy1;  
1Centre for Addiction and Mental Health, Toronto, ON, Canada, 2Fred A. Litwin Family 
Centre for Genetic Medicine, University Health Network and Mount Sinai Hospital, 
Toronto, ON, Canada, 3Ontario Shores Centre for Mental Health Sciences, Whitby, ON, 
Canada.

Background: Many genetic syndromes present with psychiatric disorders. 
We aim to determine the role and prevalence of hidden genetic conditions 
in patients with psychiatric disorders and comorbidities. This has the po-
tential to significantly impact the standard of care and treatment of selected 
individuals with psychiatric impairment. Methods: We prospectively recruit 
patients ≥16 years of age with psychiatric disorder(s) and at least one of 
1) neurologic abnormality, 2) developmental delay (DD), autism spectrum 
disorder (ASD) or pervasive DD (PDD), 3) dysmorphic features, 4) conge-
nital anomalies or 5) family history of DD, ASD or PDD. A clinical database 
of phenotypic correlates is being established to delineate the highest yield 
data that lead to the most effective and efficient diagnosis of genetic syn-
dromes in patients with neuropsychiatric disorders. Results: Of the initial 
62 patients recruited, 15 (24.2%) have been diagnosed with genetic condi-
tions. This includes seven patients with six different single gene disorders, 
six patients with six distinct chromosomal variants and two patients with 
different metabolic disorders. Discussion: Our preliminary results have be-
gun to demonstrate that genetic syndromes are common in patients with 
primary psychiatric disorders. Many of the genetic conditions identified in 
this cohort have implications for medical surveillance, management and, in 
some cases, treatment. The high diagnostic yield in patients with “psychia-
tric plus” phenotypes demonstrates the significance of psychiatric disorders 
in genetic syndromes and vice versa. Identifying phenotypic ‘red flags’ will 
enable development of algorithms to make important, possibly treatable, 
genetic diagnoses in psychiatric patients in a more efficient manner.

 J. So: None. H. Faghfoury: None. J. Silver: None. T. Gofine: None. J.L. 
Kennedy: None.

P06.30
DNA methylation profiles of paediatric obsessive-compulsive disorder 
(OCD)
P. D. Arnold1,2, D. T. Butcher1, J. L. Kennedy3,2, G. L. Hanna4, D. R. Rosenberg5, R. 
Weksberg1,6;  
1Program in Genetics and Genome Biology, Hospital for Sick Children, Toronto, ON, 
Canada, 2Department of Psychiatry and Institute of Medical Science, University of 
Toronto, Toronto, ON, Canada, 3Centre for Addiction and Mental Health, Toronto, ON, 
Canada, 4Department of Psychiatry, University of Michigan, Ann Arbor, MI, United 
States, 5Department of Psychiatry and Behavioral Neuroscience, Wayne State University, 
Detroit, MI, United States, 6Department of Paediatrics and Institute of Medical Science, 
University of Toronto, Toronto, ON, Canada.

Obsessive-Compulsive disorder (OCD) is a complex, common and debili-
tating psychiatric disorder. Heritability estimates range from 40% to 65% 
suggesting that genetic factors play a role in the etiology of this disorder. Ho-
wever, there are other potential important determinants, including epige-
netics. Epigenetic mechanisms, such as DNA methylation, have increasingly 
been shown to be important in the etiology of complex disorders. We hypo-
thesized that there are alterations in DNA methylation patterns in children 
with OCD compared to controls. We used a novel genome-wide approach 
to identify epigenetic variants. Analysis of blood DNA methylation patterns 
in 10 OCD patients compared to 10 controls identified both gain and loss 
of methylation at a number of CpG sites. Candidate DNA methylation al-
terations identified in this initial investigation were highly relevant to the 
OCD phenotype and include altered DNA methylation in promoters of genes 
that function in glutamate signaling, myelin synthesis and lipid transport. 
We then obtained DNA methylation profiles using the Illumina Infinium 
Methylation450 array in an expanded cohort of 30 OCD patients compared 
to 30 tissue, age and sex-matched controls based on saliva collected using 
Oragene•Dx saliva kits (DNA Genotek). Data were analyzed using the IMA 
package in R and Genome Studio software from Illumina. The identification 
of epigenetic modifications in children with OCD will lead to an improved 

understanding of the pathophysiology and molecular mechanisms leading 
to this disorder. These epigenetic alterations could provide early diagnostic 
biomarkers for OCD which may influence treatment strategies, including 
both pharmacologic and cognitive behavioural therapy.

  P.D. Arnold: B. Research Grant (principal investigator, collaborator or consultant 
and pending grants as well as grants already received); Significant; DNA 
Genotek. D.T. Butcher: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Significant; 
DNA Genotek. J.L. Kennedy: None. G.L. Hanna: None. D.R. Rosenberg: F. 
Consultant/Advisory Board; Modest; Shire Pharmaceuticals, Guidepoint Global. R. 
Weksberg: B. Research Grant (principal investigator, collaborator or consultant 
and pending grants as well as grants already received); Significant; DNA Genotek.

P06.31
‚Association of ADARB1 gene with major psychiatric disorders‘
S. Djurica1, J. Miladinovic1, M. Pantovic2, M. Ivin1, S. Svikovic1, G. Brajuskovic1, S. Romac1, 
M. Ivkovic2, D. Savic Pavicevic1;  
1University of Belgrade, Faculty of Biology, Centre for Human Molecular Genetics, 
Belgrade, Serbia, 2Clinical Centre of Serbia, Institute of Psychiatry, Belgrade, Serbia.

Adenosine to inosine RNA editing, catalyzed by ADARs, is a major mecha-
nism for transcriptome diversification in the nervous system with an impor-
tant role in neurotransmission, neuronal outgrowth and plasticity. Changes 
in the editing of a few transcripts have been reported in postmortem studies 
on brains of individuals with psychiatric disorders, with the most consistent 
results obtained for suicide victims. Moreover, studies on mice suggest an-
tipsychotics may reverse altered editing. To test hypothesis that variants 
in ADAR genes may contribute to these phenomena, we study association 
between ADARB1 gene and major psychiatric disorders. A population based 
case-control study included 128 individuals with schizophrenia (SCZD), 140 
with major depressive disorder (MDD) and 77 with bipolar disorder (BD), 
all diagnosed according to DSM-IV criteria, and 163 controls. Twelve tagS-
NPs in ADARB1 gene were selected using HapMap database and HaploView. 
Genotyping was performed by TaqMan probes and data were analyzed by 
PLINK.
We show association of rs1051385 with SCZD (p=0.04, Pearson chi-square 
test). rs1051385 is located in the 3’UTR and may affect ADARB1 expressi-
on. This may be consistent with previously reported increased expression 
of ADARB1 variants with reduced catalytic activity in SCZD. Furthermore, 
we show specific ADARB1 haplotypes association with attempted suicide in 
MDD (p=0.0002, Pearson chi-square test) and SCZD (p=0.009, Pearson chi-
square test) patients, and with SSRIs response in MDD patients (p=0.001, 
Pearson chi-square test). To our knowledge, this is the first study reporting 
association of ADARB1 gene with psychiatric disorders, and it further un-
derscores the importance of RNA editing in psychiatric pathology.

 S. Djurica: None. J. Miladinovic: None. M. Pantovic: None. M. Ivin: None. S. 
Svikovic: None. G. Brajuskovic: None. S. Romac: None. M. Ivkovic: None. D. 
Savic Pavicevic: None.

P06.32
Interrater reliability of hypernasality amongst psychiatrists
T. S. Eapen1, N. I. Erdmann2;  
1Montfort Hospital, Ottawa, ON, Canada, 2none, Berlin, Germany.

22q11.2 Deletion Syndrome is a significant risk factor for the development 
of psychiatric disorders. Although 22q11.2DS is commonly detected by 
other specialties in infancy, individuals are not screened if the anomalies 
do not warrant medical or surgical interventions. Facial dysmorphisms in 
22q11.2DS are not clinically reliably detected. If hypernasality, found in 
~90% of adult probands, is accurately and reliably detected by psychiatrists 
untrained in voice resonance abnormalities, it may increase the detection 
of 22q11.2DS. Objective: To determine if psychiatrists can accurately and 
reliably detect hypernasality. Methods: 40 adult psychiatrists from the Ot-
tawa Hospital or the Royal Ottawa Mental Health Center listened to 20 voice 
samples (10 male, 10 female) repeated three times. Psychiatrists characte-
rized each voice sample according to a 4-point Likert scale (1 = normal, 2 
= mildly hypernasal, 3 = moderately hypernasal, 4 = very hypernasal). Re-
sults: Sensitivity and specificity of hypernasality detection (95% CI) were as 
follows: 88.5% (86-90) and 64.4% (61-67). Using logistic regression analy-
sis, sensitivity and specificity were not affected by psychiatrist gender (p = 
0.803; p = 0.520); native language (p = 0.637; p = 0.542); general vs. subspe-
cialty psychiatry (p = 0.487; p = 0.550); gender of voice sample (p = 0.887; p 
= 0.416). Repeated exposure significantly affected the sensitivity (p = 0.003) 
of hypernasality detection but not specificity (p = 0.877). Conclusions: 
With no prior training, psychiatrists accurately and reliably detect hyperna-
sal speech; detection of hypernasality is not affected by native language and 
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psychiatrist gender, voice sample gender, and psychiatric subspecialty.

 T.S. Eapen: None. N.I. Erdmann: None.

P06.33
Duplications of RB1CC1 on 8q11.23 in neuropsychiatric disorders: 
presentation of a further patient.
K. Varvagiannis1, S. Gimelli2, J. Fluss3, S. Eliez4, E. Stathaki2, F. Sloan-Béna2, S. E. 
Antonarakis1,2, A. Bottani2;  
1University of Geneva, Geneva, Switzerland, 2University Hospitals of Geneva, Geneva, 
Switzerland, 3Geneva Children’s Hospital, Geneva, Switzerland, 4University of Geneva 
Medical School, Geneva, Switzerland.

Duplications of RB1CC1 have been associated with various neurodevelop-
mental and psychiatric disorders such as psychomotor delay, epilepsy, au-
tism spectrum disorder (ASD), and schizophrenia. A damaging de novo mu-
tation in this gene has recently been identified in a schizophrenia patient. 
However, duplications of this locus have also been described in healthy indi-
viduals, thus complicating interpretation of such findings. Altogether, there 
is growing evidence suggesting a possibly incomplete penetrance as well as 
an important phenotypic variability of RB1CC1-associated disorders.
We report on a 5-year-old male, referred for initial genetic evaluation becau-
se of psychomotor delay and ASD. On clinical examination the boy presented 
with marked truncal obesity and mild dysmorphic features. The proband 
underwent several neurologic evaluations for his delay as well as for an epi-
sode of seizure, occurring in the context of a probable benign occipital epi-
lepsy. At 9 years, he was reported to have severe anxiety and psychotic sym-
ptoms, notably auditory hallucinations, with poor response to risperidone.
Array-CGH analysis showed a maternally inherited 444 kb duplication of 
8q11.23 encompassing RB1CC1 and FAM150.
Re-evaluation of the family history revealed possible psychiatric symptoms 
in his mother, as well as a maternal uncle suffering from chronic depression 
with psychotic episodes.
Our case demonstrates the phenotypic variability of duplications involving 
RB1CC1 and underscores the need to carefully assess the phenotype and 
relevant family history of such patients.

 K. Varvagiannis: None. S. Gimelli: None. J. Fluss: None. S. Eliez: None. E. 
Stathaki: None. F. Sloan-Béna: None. S.E. Antonarakis: None. A. Bottani: 
None.

P06.34
Investigation of a non-synonymous variant at ABCA13 in family with 
bipolar disorder
M. Almuallimi1, W. Corona2, S. Detera-Wadleigh2, F. J. McMahon2;  
1Georgetown University, Washington, DC, United States, 2National Institute of Mental 
Health, Bethesda, MD, United States.

Bipolar disorder (BD) is a major mental illness across all populations, with 
an estimated heritability of 80%, indicating a large genetic component. Ho-
wever, it is unclear how genetic variation such as rare single nucleotide vari-
ants (SNVs) contributes to the risk of the disease. Genome-wide association 
studies (GWAS) have shown support for the role of common genetic varia-
tion in increasing risk for bipolar disorder albeit, only modestly. Hence, the 
contribution of rare genetic variants that may exert a strong effect has been 
proposed. Complex diseases such as bipolar disorder are potentially caused 
by a combined effect of rare and common genetic alterations that would re-
sult in the disruption of gene networks. In this study, we investigated the 
effect of a potentially functional non-synonymous SNV (rs74859514) in the 
gene ABCA13 located in chromosome 7p21.3, which cause the amino acid 
substitution (Ala2223Pro) .This SNV was one of several uncommon func-
tional variants shared by members of an extended family with BD who were 
exome-sequenced on Illumina arrays. Expression analysis using RT-qPCR 
was performed on patient-derived fibroblasts from two siblings carrying 
the mutation and diagnosed with BD. ABCA13 gene was found expressed in 
very low levels in fibroblasts as well as in other cell lines we tested previous-
ly, such as SH5Y5 and HeLa. We did not find significant differences in ex-
pression levels between heterozygous carriers of the ABCA13 variant when 
compared to a wild type fibroblast cell line. Sequencing of both genomic 
DNA (gDNA) and complementary DNA (cDNA) was performed to confirm 
each individual’s genotype.

 M. Almuallimi: None. W. Corona: None. S. Detera-Wadleigh: None. F.J. 
McMahon: None.

P06.35
Genetic association of RGS2 gene polymorphic locus with 
schizophrenia and typical antipsychotics response.
A. Gareeva1, D. Zakirov2, E. Khusnutdinova2,1;  
1Institute of Biochemistry and Genetics of Ufa Scientific center of Russian academy of 
Sciences, Ufa, Russian Federation, 2Bashkir State University, Ufa, Russian Federation.

Several lines of evidence indicate that Regulator of G Protein Signaling 2 
(RGS2) contributes to schizophrenia (SZ) vulnerability because it modu-
lates signal transduction of neurotransmitter receptors that play a role in 
the pathogenesis of SZ. DNA samples of 258 patients with paranoid schi-
zophrenia and of 263 healthy controls of Russian and Tatar ethnic group 
living in the Republic of Bashkortostan (RB) of Volga-Ural region of Russia 
were involved into the present study. All patients met the ICD10 criteria for 
SZ. Clinical response was determined by administering PANSS at base line 
and at days 21 and 45. The severity of extrapyramidal symptoms was as-
sessed using The Simpson-Angus Scale (SAS). Genomic DNA was isolated 
from peripheral blood using the standard procedure. Differences between 
groups were tested by using unpaired t-test, analysis of variance (ANOVA), 
and chi-square test.
The present study is aimed at exploring whether rs2746071 of RGS2 gene 
could be associated with SZ and whether it could predict clinical outcomes 
in Russians and Tatars from RB.
In the result of the present study SZ high risk genetic markers RGS2*G/*G 
(rs2746071) in Russians (OR=4.08) and in Tatars (OR=4.88); allele RGS2*G 
in Russians (OR=2,37) and Tatars (OR=2,51), genetic markers of treatment 
efficacy in Tatars RGS2*G/*G (rs2746071) were obtained in individuals 
from the RB; considerable inter-ethnic diversity of genetic risk factors for 
this disease was revealed The results of this study support the hypothesis 
that RGS2 gene polymorphism contributes to interindividual variability in 
therapeutic effects and are involved in SZ pathway.

 A. Gareeva: None. D. Zakirov: None. E. Khusnutdinova: None.

P06.36
Association between variants of candidate genes in 22q11.2 region 
and schizophrenia and refractoriness to antipsychotic treatment
P. N. O. Silva1, V. Ota2, A. Gadelha1, M. L. Santoro2, F. T. S. Bellucco3, D. M. Christofolini3, 
L. M. N. Spindola2, M. A. C. Smith3, R. A. Bressan1, M. I. Melaragno3, J. J. Mari1, S. I. 
Belangero2;  
1São Paulo Federal University - Interdisciplinary Laboratory of Clinical Neurosciences 
/ Psychiatry Department, São Paulo, Brazil, 2São Paulo Federal University - 
Interdisciplinary Laboratory of Clinical Neurosciences / Department of Morphology and 
Genetics, São Paulo, Brazil, 3São Paulo Federal University - Department of Morphology 
and Genetics, São Paulo, Brazil.

Schizophrenia is a mental disorder arising from a complex interaction of 
genetic and environmental factors. One of the strongest genetic risk factors 
is the 22q11 deletion and it has been suggested that genes located in this 
region might contribute to susceptibility to the disease. Our aim was to in-
vestigate the association between polymorphisms in COMT, ZDHHC8, UFD1L 
and PRODH genes, located at 22q11.2 region, with schizophrenia and treat-
ment resistance schizophrenia (TRS). A total of 260 patients with schizo-
phrenia was compared with 192 healthy controls. The patients were geno-
typed for rs4680, rs737865 and rs165599 for COMT, rs175174 for ZDHHC8, 
rs5746744, rs5992403 and rs1547931 for UFD1L, rs4819756, rs137852934, 
rs16983466, rs2238731, rs2904551, rs2904552, rs3970559, rs2238730, 
rs2870984, rs2870983, rs4550046 and rs372055 for PRODH polymorphis-
ms using TaqMan® PCR assay, PCR-RFLP or sequencing. Chi-square test and 
logistic regression were used to verify Hardy-Weinberg equilibrium and to 
investigate the association of polymorphisms and disease or TRS respective-
ly. All polymorphisms were in Hardy-Weinberg equilibrium except for COMT 
rs737865 in patient group. Significant associations were observed between 
schizophrenia and PRODH rs2904552 polymorphism (p=0.004, OR=2.52, 
95%CI=1.33-4.76) and COMT rs737865 (p=0.034, OR=0.20, 95%CI=0.05-
0.88). Higher PRODH GG frequencies and lower COMT CC frequencies were 
observed in patient group compared to control group. None polymorphism 
analyzed was associated with TRS. No functionality data of COMT rs737865 
is available to this variant. PRODH rs2904552 is a functional polymorphism, 
which changes an aminoacid and modifies the protein structure, supporting 
an association between this gene and schizophrenia pathogenesis. Funding 
support: FAPESP 2011/50740-5, 2012/12669-0.

 P.N.O. Silva: None. V. Ota: None. A. Gadelha: None. M.L. Santoro: None. F.T.S. 
Bellucco: None. D.M. Christofolini: None. L.M.N. Spindola: None. M.A.C. 
Smith: None. R.A. Bressan: None. M.I. Melaragno: None. J.J. Mari: None. S.I. 
Belangero: None.
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P06.38
Association study of candidate gene polymorphisms with paranoid 
schizophrenia susceptibility in Russian population
D. Galaktionova1, A. Chudinov1, V. Kuznetsova1, A. Gareeva2, E. Khusnutdinova2, T. 
Nasedkina1;  
1Engelhardt Institute of Molecular Biology Russian Academy of Sciences, Moscow, 
Russian Federation, 2Institute of Biochemistry and Genetics Russian Academy of 
Sciences, Ufa, Russian Federation.

Schizophrenia is a common, chronic and complex psychiatric disorder, af-
fecting 1.0% of the worldwide population. The data collected from fami-
ly, twin, and adoption studies show unequivocally that schizophrenia is a 
predominantly genetic disorder with heritability ranged from 70-80%. 
Traditionally, genetic research of schizophrenia was focused on identifying 
linkage regions or on candidate genes and polymorphisms. Based on pre-
vious molecular genetic studies the following polymorphisms: CACNA1C 
(rs1006737), ANK3 (rs10761482), TPH1 (rs1800532), PLAA (rs7045881), 
SNAP25 (rs3746544, rs1051312), PLXNA2 (rs1327175) have been chosen 
and analyzed in 189 patients with paranoid schizophrenia and 195 healthy 
individuals. The genotyping procedure included multiplex PCR with fluo-
rescently labeled nucleotides and allele-specific hybridization of labeled 
PCR products with a biochip. The statistically significant association bet-
ween AA genotype of rs1800532 (TPH1) and risk of paranoid schizophre-
nia was found (p = 0.027). Also it was shown that C allele of rs1327175 
(PLXNA2) was associated with family history in schizophrenic patients (p = 
0.0001). The work was supported by Russian Foundation for Basic Research 
(grant #11-04-01998).

 D. Galaktionova: None. A. Chudinov: None. V. Kuznetsova: None. A. 
Gareeva: None. E. Khusnutdinova: None. T. Nasedkina: None.

P06.39
Gender specific epigenetic profiles in patients with schizophrenia
B. B. Rukova1, R. Staneva1, S. Hadjidekova1, V. Milanova2, D. Toncheva1;  
1Department of Medical Genetics, Medical University, Sofia, Sofia, Bulgaria, 2Department 
of Psychiatry, Medical University, Sofia, Sofia, Bulgaria.

Background: Schizophrenia is one of the major psychiatric disorders in the 
world, characterized by severely debilitating behavioral abnormalities. Alt-
hough it affects men and women equally, the illness has varying expressi-
on between the sexes. DNA methylation is a dynamic process that can be 
influenced by environmental factors. It is a major epigenetic modification 
that stably alters gene expression pattern in cells and is important for nor-
mal organismal development and cellular differentiation. This modification 
can be inherited through cell division. Materials and methods: We analy-
zed age-matched pools of 110 female, 110 male schizophrenia patients 
and corresponding healthy controls. We have performed high-resolution 
genome-wide methylation array analysis (Agilent 1x244K). We analyzed 
the methylation status of 27,627 CpG islands of all groups to identify me-
thylation profile differences. Results: Our experiments show difference in 
the methylation profile between patients and controls. Comparing patients 
to healthy controls we established 69 differentially methylated genes (43 
in female group and 26 in male group). Hypermethylated in the gene pro-
moter region are 22 genes (13 in females and 9 in males). They play a role 
in neural system functioning (PYGO2, GABBR1), cell adhesion, cell division 
and signal transduction (LRFN3, FXYD5, RMND5B и ARHGEF19), transcripti-
on and translation (FOXH1, ZNF488, EIF4E3, HEXIM1) etc. Conclusions: Our 
data suggest that there is a major differences in methylation profile between 
males and females patients and controls. This dysregulation can play a cri-
tical role in schizophrenia etiopathogenesis. Acknowledgements: funded by 
project DMY 03-36/2011, Ministry of Education and Science.

 B.B. Rukova: None. R. Staneva: None. S. Hadjidekova: None. V. Milanova: 
None. D. Toncheva: None.

P06.40
Relationship between LSAMP gene and schizophrenia
K. Koido1,2, S. Janno3, T. Traks1,2, M. Parksepp3, R. Balotsev3, T. Eller3, A. Must1,2, S. Koks1,2, J. 
Shlik4, I. Toru3, E. Maron3, V. Vasar3, E. Vasar1,2;  
1Department of Physiology, University of Tartu, Tartu, Estonia, 2Centre of Excellence for 
Translational Medicine, University of Tartu, Tartu, Estonia, 3Department of Psychiatry, 
University of Tartu, Tartu, Estonia, 4Department of Psychiatry, University of Ottawa, 
Ottawa, ON, Canada.

Schizophrenia is a devastating psychiatric syndrome with a median lifetime 
prevalence of 4.0 per 1000 and a lifetime morbid risk of 7.2 per 1000 per-
sons and genetic heritability 80 %. It is now generally
accepted that the origins of the disorder lie early in neurodevelopment 
and that synaptic dysfunction and altered neural connectivity are likely to 

be important in its pathogenesis. The limbic system-associated membrane 
protein (LSAMP) is a 64-68-kDa glycoprotein that is found on the somata 
and dendrites of
neurons of cortical and subcortical regions comprising the adult mammali-
an limbic system, which is involved in the mediation of emotional behaviour, 
learning, and memory. We studied the relationship between single-nucleoti-
de polymorphisms (SNPs) of LSAMP gene from chromosomal region 3q13.2-
q21 and schizophrenia. The association study design was used: 22
SNPs covering the LSAMP gene were analyzed in 127
unrelated patients and in 171 healthy control subjects. All
subjects were individuals of Caucasian origin living in Estonia. The most 
common diagnose of patients was paranoid schizophrenia. The SNPlex Ge-
notyping System and tetra-primer ARMS-PCR method were applied for ge-
notyping, following association and haplotype
analyses with Haploview program. Association analysis revealed the most 
prominent associations with SNPs rs16824691 and rs9874470 (corrected 
allelic p values 0.0176 and 0.0033, respectively). Haplotype analysis re-
vealed six haplotype blocks. Significant
haplotypic associations confirmed allelic associations. These results suggest 
that LSAMP gene from 3q13.2-q21 chromosomal region may possibly be re-
lated to schizophrenia.

 K. Koido: None. S. Janno: None. T. Traks: None. M. Parksepp: None. R. 
Balotsev: None. T. Eller: None. A. Must: None. S. Koks: None. J. Shlik: None. I. 
Toru: None. E. Maron: None. V. Vasar: None. E. Vasar: None.

P06.41
Transcriptomic profile of microRNAs and protein coding genes in 
peripheral blood of schizophrenia patients
V. Stoyanova1, T. Vachev1,2, N. Popov1;  
1Medical University of Plovdiv, Plovdiv, Bulgaria, 2University of Plovdiv „Paisii 
Hilendarski“, Plovdiv, Bulgaria.

MicroRNAs (miRNAs) are non-coding RNA molecules that are now thought 
to regulate the expression of many mRNAs. There is strong evidence that 
in schizophrenia inadequate or mistimed expression of a functional protein 
may occur due to post-transcriptional events such as abnormal miRNA re-
gulation of a normal gene expression.
The present study aims to shade a light on the epigenetic aspect of schizo-
phrenia pathophysiology. Therefore, we explore the dysregulation of miRNA 
expression levels and profile the transcriptom of protein coding genes of 
peripheral blood pooled samples from 30 schizophrenia patients and 25 
healthy matched controls.
From microarray expression of 1898 miRNA in schizophrenia and control 
groups, 25 miRNAs were differentially expressed (p>0.05), where 15 are up-
regulated and 10 down-regulated.
Performed digital gene expression tag profiling showed 1012 up-regulated 
and 2582 down-regulated genes. By qRT-PCR, 8 of the dysregulated miRNAs 
were tested and the analysis validated 7 of them (down-regulated hsa-mir-
320c, hsa-mir-320a, hsa-mir-3173-5p, hsa-mir-421 and up-regulated mir-
106a-5p, hsa-mir-192-5p and hsa-mir-222-3p).
Web based tool was used to assess potential miRNA-mRNA interactions. 
Among the predicted targets of dysregulated miRNAs, we discovered spe-
cific differentially expressed genes in periferal blood transcriptome, that 
were previously associated with schizophrenia (STAT3, BCL2L11, RAD9A, 
ERBB2, MYB and TFRC genes). Findings from this study strongly suggest 
that dysregulation of miRNA expression in periferal blood in patients with 
schizophrenia: 1) can contribute to the observed alterations in protein 
coding gene expression; 2) may lead to the pathophysiological conditions 
underlying schizophrenia; 3) provide an empirical source of non-invasive 
biomarkers for schizophrenia.

 V. Stoyanova: None. T. Vachev: None. N. Popov: None.

P06.42
Sequencing of the 22q11.2 deletion in VeloCardioFacial syndrome to 
identify genetic variants predisposing to Schizophrenia
M. Guipponi1, F. Santoni2, C. Gehrig1, X. Bonilla Bustillo2, S. Dahoun1, W. R. Kates3, B. E. 
Morrow4, S. Eliez2, S. E. Antonarakis2;  
1Dpt of Genetic Medicine and Laboratory, University Hospitals of Geneva, Geneva 4, 
Switzerland, 2Dpt of Genetic Medicine and Development, University of Geneva Medical 
School, Geneva 4, Switzerland, 3Dpt of Psychiatry and Behavioral Sciences, State 
University of New York (SUNY) Upstate Medical University, Syracuse, NY, United States, 
4Dpt of Genetics, Albert Einstein College of Medicine, New York, NY, United States.

Hemizygous deletions of a 3Mb region of chr22q11.2 region result in the 
Velo-cardio-facial syndrome (VCFS). The incidence of schizophrenia in VCFS 
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patients is 30x higher than in the general population making the del22q11.2 
one of the most important risk factor for schizophrenia. The 22q11.2 dele-
tion reduces the normal diploid to an haploid state and therefore can result 
in the unmasking of otherwise recessive alleles that may remain on the in-
tact homolog. By sequencing the remaining copy of the chr22q11.2 in VCFS 
patients with and without psychosis/schizophrenia, we expect to identify 
variations in genes or functional elements that could increase the risk for 
this psychiatric phenotype.
We have selected 67 VCFS patients; 37 of them showed no psychiatric sym-
ptoms, and the rest (n=30) showed psychosis, schizoaffective disorder or 
schizophrenia. The whole 3Mb region on chr22q11.2 was captured and se-
quenced using Agilent and Illumina technologies, respectively. Genetic va-
riants were called using an pipeline based on current best practices. The 
complete haplotype of the targeted 22q11.2 region was created for each 
subjects and compared between the two diagnostic groups. Two different 
loci showed a clustering of positive signals (pvalue < 0.001); a locus contai-
ning the TXNRD2, COMT and ARVCF genes which are involved in regulation 
of redox environment, degradation of catecholamine transmitters and ad-
herens junction complexes, respectively and a locus containing the RTN4R 
gene which plays a role in axonal regeneration and plasticity. The sequen-
cing of the remaining allele of microdeletion syndrome provides an excel-
lent opportunity to identify risk variation for complex phenotypes.

 M. Guipponi: None. F. Santoni: None. C. Gehrig: None. X. Bonilla Bustillo: 
None. S. Dahoun: None. W.R. Kates: None. B.E. Morrow: None. S. Eliez: 
None. S.E. Antonarakis: None.

P06.43
Resequencing of TBX1 Gene as a Candidate of Schizophrenia in Han 
Chinese Population
Y. Chuang1, M. Cheng1, S. Hsu1, H. Tsai1, C. Chen2,3,4;  
1Yuli Veterans Hospital, Hualien, Taiwan, 2Institute of Population Health Sciences, 
National Health Research Institutes, Chunan, Taiwan, 3Chang Gung Memorial Hospital 
at Linkou and Chang Gung University School of Medicine, Taoyuan, Taiwan, 4Institute of 
Medical Sciences, Tzu-Chi University, Hualien, Taiwan.

Recent studies substantiate a higher-than-expected frequency of schizo-
phrenia in patients with 22q11.2 deletion syndrome (22q11DS), suggesting 
that chromosome 22q11.2 harbors the susceptible genes related to the 
pathophysiology of schizophrenia. TBX1 (T-box 1), a member of the T-box 
transcription factor family, is of particular interest for the identification of a 
family with a 23-bp frameshift deletion of TBX1 and schizophrenia. We used 
the systemic mutation detection approach to identify any disruption or rare 
mutations in TBX1 among 500 healthy controls and 500 non-22q11DS schi-
zophrenic patients. A total of 39 genetic variants of the TBX1 were identified 
in this study, including 16 known SNPs and 23 rare mutations. Six known 
SNPs in which minor allele frequencies were above 5 % were selected to 
analyze the association between the genotype and allele frequencies of the-
se SNPs and schizophrenia. Twenty three rare variants including five mis-
sense variants were identified. Three missense mutations (p.Asp151Glu, 
p.Glu257Ala, p.Arg342Gln) were only detected in schizophrenic patients, 
and one (p.Asp155Asn) was only detected in control group. The mutation 
of p.Ala393Thr was found in both groups. There was no increasing burden 
of these missense mutations being found in the patient group (p= 0.4812). 
Missense mutations were examined by the amino acid analysis programs 
Polyphen-2 and SIFT to identify those predicted to be possibly or probably 
deleterious to protein function. Our study suggests some private genetic va-
riations might occur in TBX1 gene, and their relationship to the pathogene-
sis of schizophrenia needs further investigation.

 Y. Chuang: None. M. Cheng: None. S. Hsu: None. H. Tsai: None. C. Chen: 
None.

P06.44
Genome-wide copy number variant analysis in a large sample of 
suicide attempters
F. Degenhardt1,2, L. Priebe1,2, J. Fischer1,2, A. Hofmann1,2, J. Strohmaier3, M. Lang3, S. 
Cichon1,4,5, M. Rietschel3, M. M. Nöthen1,2,6;  
1Institute of Human Genetics, Bonn, Germany, 2Department of Genomics, Life and Brain 
Center, Bonn, Germany, 3Department of Genetic Epidemiology in Psychiatry, Mannheim, 
Germany, 4Division of Medical Genetics, University Hospital Basel and Department 
of Biomedicine, Basel, Switzerland, 5Institute of Neuroscience and Medicine (INM-1), 
Research Center Juelich, Juelich, Germany, 6German Center for Neurodegenerative 
Diseases (DZNE), Bonn, Germany.

Suicidal behaviour is influenced both by environmental and genetic fac-
tors. Based on twin studies, its heritability was estimated to be ~30%. A 

small number of potential suicide susceptibility genes have been identified. 
In order to unravel the underlying genetic architecture, additional studies 
are warranted. It is reasonable that these will include the analysis of copy 
number variants (CNVs). Rare CNVs have been identified as a risk factor for 
psychiatric disorders such as schizophrenia (SCZ).
Recently, the first CNV analysis in 189 patients with major depressive dis-
order (MDD) who attempted suicide was published (Perlis et al. 2012). The 
aim of our study was to further elucidate the potential role of CNVs as a risk 
factor for suicidal behaviour in a larger sample.
We used genome-wide SNP array data from: 1637 patients with SCZ (~27% 
attempted suicide), 882 patients with bipolar disorder (BPD;~35% at-
tempted suicide), and 575 patients with MDD (~30% attempted suicide). 
All individuals were genotyped on HumanHap550v3, Human610-Quadv1, 
or Human660W-Quad arrays (Illumina, USA). CNVs were identified using 
QuantiSNP and PennCNV.
Two separate analyses were performed: genome-wide CNV analysis and CNV 
screening in genes reported by Perlis et al. (2012). The genome-wide CNV 
analysis is still ongoing and the results will be presented at the conference. 
In LOC339822 (Perlis et al.), duplications in five patients were detected. 
Three patients (two SCZ and one BPD) attempted suicide while one of the 
two affected MDD patients reported severe suicidal ideation. LOC339822 is 
in close proximity to SNTG2, a gene implicated in psychiatric disorders.

 F. Degenhardt: None. L. Priebe: None. J. Fischer: None. A. Hofmann: None. J. 
Strohmaier: None. M. Lang: None. S. Cichon: None. M. Rietschel: None. M.M. 
Nöthen: None.

P06.45
Effect of antipsychotics drugs in gene expression and promoter 
methylation of neurotransmisson genes in brain of Spontaneously 
Hypertensive Rats (SHR)
S. I. Belangero1, M. L. Santoro1, V. K. Ota1, P. N. O. Silva2, R. S. Stilhano3, C. M. Santos2, M. 
C. Diana4, A. Gadelha2, L. M. N. Spindola1, M. A. C. Smith5, R. A. Bressan2, S. W. Han3, V. C. 
Abilio4;  
1São Paulo Federal University - Interdisciplinary Laboratory of Clinical Neurosciences 
/ Department of Morphology and Genetics, Sao Paulo, Brazil, 2São Paulo Federal 
University - Interdisciplinary Laboratory of Clinical Neurosciences / Psychiatry 
Department, Sao Paulo, Brazil, 3São Paulo Federal University - CTCMol, Sao Paulo, 
Brazil, 4São Paulo Federal University - Interdisciplinary Laboratory of Clinical 
Neurosciences, Sao Paulo, Brazil, 5São Paulo Federal University - Department of 
Morphology and Genetics, Sao Paulo, Brazil.

Recently our group suggested the SHR strain as an animal model to study 
schizophrenia aspects. Our aim was to verify treatment effect with antipsy-
chotics drugs (APD) on the expression of 84 genes and the promoter region 
methylation of differentially expressed genes in the prefrontal cortex (PFC) 
and nucleus accumbens (NAC). Each group was composed of 8 rats treated 
30 days with saline, risperidone, clozapine (CL) or haloperidol (HA). To ex-
pression analysis we used the PCRarray and t-test to investigate the signi-
ficance, considering p≤0.001. Four genes were downregulated in PFC: Brs3 
(CL: p=0.001; HA: p=0.0007), Drd2 and Drd3 in CL (p=0.001, p=0.0004) and 
Glra1 in HA (p=0.0008). Only Glra1 promoter showed hypermethylation in 
treated group (p=0.027). Drd2 and Drd3 downregulation demonstrate APD 
are playing a role in dopaminergic pathway of SHR. Brs3 is a bombesin neu-
ropeptide receptor modulating pathways including dopaminergic. Studies 
found bombesin reduction in cerebrospinal fluid of schizophrenia patients 
and decreased social interaction in Brs3 knockdown mice. Our results sug-
gest Brs3 dowrexpression may be correlated to elevated social interaction 
after APD, described previously in SHR. There is no study involving Glra1 
and APD, however, the downregulation in expression and hypermethylati-
on of promoter in the treated group suggest this drug can change the Glra1 
expression by an epigenetic mechanism. In conclusion, our study indicated 
two genes related to APD action, pointed new pathways whereby APD may 
be acting and, that changes in the pattern of Glra1 expression could be mo-
dulated by hypermethylation of its promoter region. Financial Support: Fa-
pesp 2010/0968-6.

 S.I. Belangero: None. M.L. Santoro: None. V.K. Ota: None. P.N.O. Silva: 
None. R.S. Stilhano: None. C.M. Santos: None. M.C. Diana: None. A. Gadelha: 
None. L.M.N. Spindola: None. M.A.C. Smith: None. R.A. Bressan: None. S.W. 
Han: None. V.C. Abilio: None.
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P06.46
Candidate genes for sleepwalking from exome sequencing in an 
autosomal-dominant sleepwalking family
B. Schormair1,2, H. Slawik3, B. Högl4, B. Frauscher4, T. Wieland1, T. Mitterling4, E. Graf1, T. 
M. Strom1,5, M. Wiegand3, T. Meitinger1,5, J. Winkelmann1,2,5;  
1Institute of Human Genetics, Helmholtz Zentrum München, Neuherberg, Germany, 
2Department of Neurology, Klinikum rechts der Isar, Technische Universität München, 
Munich, Germany, 3Center of Sleep Medicine, Department of Psychiatry; Klinikum 
rechts der Isar, Technische Universität München, München, Germany, 4Department 
of Neurology, Innsbruck Medical University, Innsbruck, Austria, 5Institute of Human 
Genetics, Technische Universität München, Munich, Germany.

Sleepwalking is a common childhood parasomnia that seldom persists into 
adulthood. Twin studies have shown higher concordance in monozygotic 
twins and relatives of sleepwalkers have a 10-fold increase in disease risk. 
A linkage study has suggested a candidate region on chromosome 20, but 
no responsible gene has been identified. We performed exome sequencing 
in an autosomal-dominant sleepwalking family. We sequenced two affected 
siblings and the unaffected mother using Agilent SureSelect All Exome Kit 
for enrichment and Illumina 100bp paired-end reads for sequencing. We 
generated on average 14.9Gb of sequence with 89% covered >= 20x. For 
candidate variant identification, we used an autosomal-dominant disease 
model and looked for heterozygous missense, nonsense, splice-site, sto-
ploss and frameshift variants shared by the affected siblings. We excluded 
variants present in dbSNP135, the 1000genomes data, and an in-house exo-
me database of unrelated phenotypes with a MAF > 1%. Subsequently, we 
excluded those variants shared by the two siblings but also found in the un-
affected mother. This approach left 47 variants for co-segregation analysis 
in the pedigree. Of these 47 variants, 23 were compatible with the disease 
segregation pattern observed in the pedigree. The respective candidate ge-
nes include C1R, a component of the complement system, and PZP, which 
has been implicated in Alzheimer’s disease. Sequencing of the variant-con-
taining regions of the candidate genes in a cohort of 30 parasomnia cases 
detected neither the candidate nor additional variants in these genes. We 
are currently expanding the sleepwalking cohort in order to pinpoint the 
causal variant in the family.

 B. Schormair: None. H. Slawik: None. B. Högl: None. B. Frauscher: None. T. 
Wieland: None. T. Mitterling: None. E. Graf: None. T.M. Strom: None. M. 
Wiegand: None. T. Meitinger: None. J. Winkelmann: None.

P06.47
Increased prevalence of sex chromosome aneuploidies in Specific 
Language Impairment and Dyslexia.
N. H. Simpson1, L. Addis2, W. M. Brandler1, V. Slonims3, A. Clark4, J. Watson4, T. S. Scerri5, J. 
Stein6, J. B. Talcott7, G. Conti-Ramsden8, A. O‘Hare9, G. Baird3, J. C. Knight1, S. Paracchini10, 
S. E. Fisher11,12, D. F. Newbury1, S. L. I. Consortium1;  
1Wellcome Trust Centre for Human Genetics, University of Oxford, Oxford, United 
Kingdom, 2Institute of Psychiatry, London, United Kingdom, 3Newcomen Centre, Guy’s 
Hospital, London, United Kingdom, 4Queen Margaret University, Edinburgh, United 
Kingdom, 5The Walter and Eliza Hall Institute of Medical Research, Melbourne, 
Australia, 6University of Oxford, Oxford, United Kingdom, 7Aston Univeristy, Birmingham, 
United Kingdom, 8University of Manchester, Manchester, United Kingdom, 9Univeristy 
of Edinburgh, Edinburgh, United Kingdom, 10University of St Andrews, St Andrews, 
United Kingdom, 11Max Planck Institute for Psycholinguistics, Nijmegen, Netherlands, 
12Donders Institute for Brain, Cognition and Behaviour, Radboud University, Nijmegen, 
Netherlands.

Specific language impairment (SLI) and dyslexia are developmental disor-
ders exhibiting deficits of spoken (SLI) or written (dyslexia) language in the 
absence of comorbid neurological deficits, despite adequate intelligence 
and education. Sex chromosome aneuploidies increase the risk of spoken 
or written language disorders but, compared to other developmental disor-
ders, e.g. autism, individuals with SLI or dyslexia do not routinely undergo 
cytogenetic analysis.
To assess the frequency of sex chromosome aneuploidies within individuals 
with SLI or dyslexia, genome-wide single nucleotide polymorphism geno-
typing was performed in three sample sets: a clinical cohort of individuals 
with SLI referred to a child development centre (87 probands), a replication 
cohort of individuals with SLI, from both clinical and epidemiological samp-
les (209 probands) and a set of individuals with dyslexia (310 probands).
In the clinical SLI cohort, three abnormal karyotypic results were identified 
in probands, representing a proband yield of 3.4%. In the SLI replication co-
hort six abnormalities were identified providing a consistent proband yield 
(2.9%). In the sample of individuals with dyslexia, two sex chromosome ab-
errations were found giving a lower proband yield of 0.6%. In total two XYY, 
four XXY (Klinefelter syndrome), three XXX, one XO (Turner syndrome) and 
one proposed XO/XY mosaic karyotype were identified.
The frequency of sex chromosome aneuploidies within each of the three co-
horts was increased over the expected population frequency (approximate-

ly 0.1%) suggesting that genetic testing may prove worthwhile for individu-
als with language and literacy problems, enabling therapies associated with 
these sex chromosome abnormalities to be implemented more promptly.

 N.H. Simpson: None. L. Addis: None. W.M. Brandler: None. V. Slonims: 
None. A. Clark: None. J. Watson: None. T.S. Scerri: None. J. Stein: None. J.B. 
Talcott: None. G. Conti-Ramsden: None. A. O‘Hare: None. G. Baird: None. J.C. 
Knight: None. S. Paracchini: None. S.E. Fisher: None. D.F. Newbury: 
None. S.L.I. Consortium: None.

P06.48
Identification of a genomic homozygous deletion of ZNF277 in a child 
with SLI
F. Ceroni1, N. H. Simpson2, C. Francks3,4, G. Baird5, G. Conti-Ramsden6, A. E. O‘Hare7, E. 
Maestrini1, E. Bacchelli1, S. E. Fisher3,4, D. F. Newbury2, I. M.G.S.A.C1,2, S. L. I. Consortium2;  
1Dipartimento di Farmacia e Biotecnologie, University of Bologna, Bologna, Italy, 
2Wellcome Trust Centre for Human Genetics, University of Oxford, Oxford, United 
Kingdom, 3Max Planck Institute for Psycholinguistics, Nijmegen, Netherlands, 4Donders 
Institute for Brain, Cognition & Behaviour, Nijmegen, Netherlands, 5Guy‘s & St Thomas 
NHS Foundation Trust, Newcomen Children‘s Neurosciences Centre, St Thomas‘ 
Hospital, London, United Kingdom, 6School of Psychological Sciences, The University 
of Manchester, Manchester, United Kingdom, 7Child Life and Health, University of 
Edinburgh, Edinburgh, United Kingdom.

Specific language impairment (SLI) is a common neurodevelopmental dis-
order in which language abilities are below age expectations, in the absence 
of explanatory environmental or medical conditions, such as hearing loss, 
intellectual disability or autism. SLI affects 3-7% of English-speaking pre-
school children. During a genome-wide CNV scan using a multi-algorithm 
approach, we identified a homozygous deletion of 21,379bp in the ZNF277 
gene, overlapping exon 5, in an individual with severe receptive and ex-
pressive SLI. This deletion was of particular interest as it falls within the 
AUTS1 region of linkage to autism. ZNF277 flanks the DOCK4 and IMMP2L 
genes, which have been suggested to play a role in autistic spectrum dis-
orders (ASD). We therefore screened cohorts of children with SLI or ASD 
and control subjects for the presence of ZNF277 deletions. We observed 
an increased frequency of ZNF277 deletions in probands with SLI (6/318, 
1.9%) compared to both probands with ASD (1/253, 0.4%) and indepen-
dent controls (2/224, 0.8%). We performed quantitative PCR analyses of the 
expression of IMMP2L, DOCK4 and ZNF277 in lymphoblastoid cell lines car-
rying either a DOCK4 microdeletion or a ZNF277 microdeletion. We found 
that, while ZNF277 microdeletions affect the expression of ZNF277, they do 
not alter the levels of DOCK4 or IMMP2L transcripts. Similarly, DOCK4 mi-
crodeletions do not affect the expression levels of ZNF277. Given these fin-
dings, we postulate that ZNF277 microdeletions may contribute to the risk 
of speech and language impairments in a manner that is independent of the 
autism risks previously described in this region.

 F. Ceroni: None. N.H. Simpson: None. C. Francks: None. G. Baird: None. G. 
Conti-Ramsden: None. A.E. O‘Hare: None. E. Maestrini: None. E. Bacchelli: 
None. S.E. Fisher: None. D.F. Newbury: None. I. M.g.s.a.c: None. S.L.I. 
Consortium: None.

P06.49
A balanced translocation t(3;9)(q25.1;q34.3) leading to OLFM1 fusion 
transcripts in a patient with Tourette syndrome and comorbidity 
disorders
B. Bertelsen1, L. Melchior1, L. R. Jensen2, C. Groth3, N. M. Debes4, L. L. Skov3, K. Brøndum-
Nielsen1, W. Chen5, Z. Tümer1;  
1Applied Human Molecular Genetics, Kennedy Center, Copenhagen University Hospital, 
Rigshospitalet, Glostrup, Denmark, 2Institute for Human Genetics, Ernst-Moritz-Arndt-
University Greifswald, Greifswald, Germany, 3Tourette Clinic, Herlev Hospital, Herlev, 
Denmark, 4Næstved Hospital, Næstved, Denmark, 5Max Delbrück Center for Molecular 
Medicine, Berlin Institute for Medical Systems Biology, Berlin, Germany.

Karyotype analysis of a male with Tourette syndrome (TS), obsessive-
compulsive-disorder and attention-deficit-hyperactivity-disorder revealed 
an apparently balanced and maternally inherited translocation, t(3;9)
(q25.1;q34.3). The mother had tics, but no TS-diagnose. Using mate-pair 
sequencing we mapped the translocation breakpoints. The 9q breakpoint 
truncated the OLFM1 gene, while the 3q breakpoint was within a region wi-
thout known protein coding genes. However, in silico analyses revealed that 
this breakpoint truncated two
transcripts of unknown coding potential. Since translocations can unmask 
recessive mutations, sequencing of the OLFM1 gene and the unknown tran-
scripts was performed; however, no mutations were identified. Reverse 
transcription of RNA from blood of both individuals identified two fusion 
transcripts including the 5’-end of OLFM1 and the 3’-end of either of the two 
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unknown transcripts, respectively. In silico analysis revealed open reading 
frames for both transcripts and resulting protein products predicted to en-
code a truncated OLFM1 protein lacking the olfactomedin domain.
Although widely expressed in neuronal tissues, the function of OLFM1 is 
relatively unknown. OLFM1 has not been directly associated with any neu-
ropsychiatric disorders, but has been shown to interact with several pro-
teins encoded by schizophrenia susceptibility genes. We therefore suggest 
that OLFM1 could be involved in the TS/tic-symptoms of the patient and 
his mother, either through haploinsufficiency of OLFM1 or presence of fusi-
on transcripts/proteins. OLFM1 expression levels will be measured in both 
individuals and in situ hybridization will be used to investigate whether the 
unknown transcripts show brain specific expression.

 B. Bertelsen: None. L. Melchior: None. L.R. Jensen: None. C. Groth: 
None. N.M. Debes: None. L.L. Skov: None. K. Brøndum-Nielsen: None. W. 
Chen: None. Z. Tümer: None.

P07.01
R521C mutation in the FUS gene in a large Italian family
R. Mazzei1, R. Tortelli2, A. Patitucci1, A. Magariello1, M. Muglia1, R. Cortese3, E. D‘Errico3, 
C. Ungaro1, G. Logroscino2, I. L. Simone2, F. L. Conforti1;  
1Institute of Neurological Sciences, Mangone (CS), Italy, 2Department of Neurosciences 
and Sense Organs -Università, Bari, Italy, 3Department of Neurosciences and Sense 
Organs-Università, Bari, Italy.

FUS/TLS gene mutations were identified in familial and sporadic amyotro-
phic lateral sclerosis (ALS). Genotype-phenotype correlation for this gene is 
mostly characterized by early age at onset, high rate of progression, early in-
volvement of neck and axial muscles and predominant lower motor neuron 
involvement, but a high variability has been described.
We studied a four-generation family in which eight individuals of both se-
xes were affected by motor neuron disease. The pedigree showed a domi-
nant pattern of inheritance. Neurological examination was performed and 
these patients were clinically diagnosed as ALS. We performed mutational 
analysis of FUS exons 5, 6, 12, 14 and 15 in the proband, resulted negative 
for mutation in SOD1, ANG, VAPB and TARDBP genes, identifying the known 
heterozygous missense mutation c.1561C>T (p.R521C) in exon 15. Further 
analysis demonstrated the same mutation in the DNAs from the proband’s 
affected mother and the paucisymptomatic aunt, confirming segregation of 
the mutation with disease in this family.
R521C is the most common dominant missense mutation in familial ALS re-
lated to FUS gene. However this is the first report of a large four-generation 
Italian ALS family with this mutation. The genotype-phenotype correlation 
in this family confirmed that the expression of FUS R521C mutation extends 
beyond classical ALS. Early involvement of neck and proximal limb muscles 
and a predominant LMN phenotype were confirmed as typical features, but 
the phenotypic expression may be characterized by a high variability in 
terms of age at onset and site of onset of the disease also within the same 
family.

 R. Mazzei: None. R. Tortelli: None. A. Patitucci: None. A. Magariello: None. M. 
Muglia: None. R. Cortese: None. E. D‘Errico: None. C. Ungaro: None. G. 
Logroscino: None. I.L. Simone: None. F.L. Conforti: None.

P07.02
Mitochondrial network genes in skeletal muscle of amyotrophic 
lateral sclerosis patients
W. Lattanzi1, F. Censi2, G. Calcagnini2, A. Giuliani3, M. Barba1, M. Sabatelli4, E. Ricci4, F. 
Michetti1, C. Bernardini1;  
1Insitute of Anatomy and Cell Biology, Università Cattolica S. Cuore, Rome, Italy, Rome, 
Italy, 2Istituto Superiore di Sanità, Department of Technologies and Health, Rome, Italy, 
3Istituto Superiore di Sanità, Department of Environment and Health, Rome, Italy, 
4Institute of Neurology, Università Cattolica S. Cuore, Rome, Italy, Rome, Italy.

Recent evidences suggested that muscle degeneration might lead and/or 
contribute to neurodegeneration and play a key role in the etiopathogenesis 
and progression of amyotrophic lateral sclerosis (ALS) (Dobrowolny et al, 
J Cell Biol 2005; Wong et al Hum Mol Genet 2010). To test this hypothesis, 
this study attempted to categorize the functionally relevant genes within the 
genome-wide expression profile in the skeletal muscle of ALS patients, using 
microarray technology and gene regulatory network analysis. The correla-
tion network structures significantly change between patients and controls, 
indicating an increased inter-gene connection in patients compared to con-
trols.
Looking at the biological functions of the strongly connected genes of the 
ALS patients, a large number of mitochondrial genes belonging to the oxida-
tive phosphorylation pathway were represented.
On the whole the perturbation of gene expression occurring in the muscle 

of affected individuals involves genes that share relevant functional connec-
tions. The network observed in the ALS muscles includes genes (PRKR1A, 
FOXO1, TRIM32, ACTN3, among others), whose functions connect the sar-
comere integrity to mitochondrial oxidative metabolism. In particular con-
nection between PRKAR1A, FOXO1 and the ubiquitin ligase TRIM32 provide 
some hints towards the delineation of the molecular events associated to 
human muscle atrophy.
In conclusion, the results obtained in this study, supported by some of the 
most recent literature data, could pave the way to future targeted studies fo-
cusing on the functional link between genes involved in metabolic pathways 
and muscle contractility.

 W. Lattanzi: None. F. Censi: None. G. Calcagnini: None. A. Giuliani: None. M. 
Barba: None. M. Sabatelli: None. E. Ricci: None. F. Michetti: None. C. 
Bernardini: None.

P07.03
Deletion of UBE3A gene in brothers with Angelman syndrome close to 
breakpoint of inversion at 15q11.2 and 15q26.1
Y. Kuroda1, I. Ohashi1, T. Naruto1, K. Ida1, T. Wada2, K. Kurosawa1;  
1Division of Medical Genetics, Kanagawa Children’s Medical Center, Yokohama, Japan, 
2Division of Neurology, Kanagawa Children’s Medical Center, Yokohama, Japan.

Angelman syndrome (AS) is characterized by severe intellectual disability 
with major speech impairment, ataxia and behavioral uniqueness. The un-
derlining molecular deficit is the failure of maternal copy of the imprinted 
UBE3A gene due to maternal deletions, the most common present in 70-75% 
of case, which is detected by FISH of the UBE3A region. Only a small number 
of intragenic or whole genomic microdeletions of UBE3A have been repor-
ted. We report on two brothers with AS with microdeletion of 15q11.2-q12 
emcompassing UBE3A gene, close to breakpoint of inversion at 15q11.2 and 
15q26.1. The brothers were the first and second children of unrelated and 
healthy parents. They were born at term after uneventful pregnancy. Patient 
1 (older brother) had developmental delay, walked with ataxic gait, and did 
not speak word at 6 years old. He developed seizure at 4 years-old. Patient 
2 (younger brother) had also developmental delay and started sitting at 15 
months. They had mild phenotype and behavior of AS. Karyotype revealed 
pericentric inversion of 15q and FISH test revealed deletion of UBE3A re-
gion. Array CGH revealed 467kb deletion at 15q11.2-q12, only emcompas-
sing UBE3A and a part of SNORD115, and 53kb deletion at 15q26.1. Their 
mother revealed normal karyoptype and no deletion of 15q11.2-q12 with 
array CGH, so we assumed germline mosaicism. This report is a rare familial 
case with AS detected by routine FISH test. We suggest that array CGH can 
detect atypical submicroscopic deletion of UBE3A in patients with mild AS 
phenotype.

 Y. Kuroda: None. I. Ohashi: None. T. Naruto: None. K. Ida: None. T. Wada: 
None. K. Kurosawa: None.

P07.04
Altered splicing of the BIN1 muscle-specific exon in human and dogs 
with highly progressive centronuclear myopathies
J. Böhm1, N. Vasli1, M. Maurer2, D. Shelton3, U. Schara4, T. J. Anderson5, J. Weis6, L. Tiret2, 
J. Laporte1;  
1IGBMC, Strasbourg, France, 2ENVA, Maisons-Alfort, France, 3University of California, San 
Diego, CA, United States, 4University of Essen, Essen, Germany, 5University of Glasgow 
Veterinary School, Glasgow, United Kingdom, 6RWTH, Aachen, Germany.

We have identified a splice mutation of the muscle-specific exon 11 of BIN1 
as the genetic cause of the Inherited Myopathy of Great Danes (IMGD). This 
severe canine muscle disorder typically starts before 10 months of age with 
severe debilitating muscle weakness. BIN1 codes for amphiphysin 2, a key 
factor in muscular membrane remodeling implicated in excitation-contrac-
tion coupling (ECC). The muscle-specific exon 11 codes for a phosphoino-
sitide-binding domain, which is essential for the membrane-deforming 
properties of amphiphysin 2. In humans, BIN1 mutations have been asso-
ciated with centronuclear myopathy, showing an abnormal internalization 
of nuclei on muscle biopsies. All mutations were found in the ubiquitous 
exons and together with the IMGD model we present the first mutation in 
humans affecting the muscle-specific exon 11. Both human and canine mu-
tations have a strong impact on the splicing of exon 11 and patients and dogs 
have a very similar etiopathology. Comparative histological and ultrastruc-
tural analyses demonstrated striking similarities between the human and 
the canine conditions and immunolabeling revealed a defective structure of 
the triad, harboring the ECC machinery. Myotubes transfected with the exon 
11 containing isoform showed massive tubulation, whereas the construct 
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without exon 11 did not have this effect. Our data suggest that the amphi-
physin 2 muscle isoform plays an important role in triad buildup and/or 
maintenance and that defective excitation-contraction coupling is a prima-
ry cause of the progressive human and dog diseases. The identification and 
characterization of a spontaneous canine model represents a faithful model 
for preclinical trials of potential therapies.

 J. Böhm: None. N. Vasli: None. M. Maurer: None. D. Shelton: None. U. Schara: 
None. T.J. Anderson: None. J. Weis: None. L. Tiret: None. J. Laporte: None.

P07.05
First French family of cerebello-cerebral atrophy with new SEPSECS 
mutations
Y. CAPRI1, D. GRAS2, M. GERARD3, D. RODRIGUEZ4,5,6, J. FABRE-TESTE1, Y. LIU7, A. 
VERLOES1,5, D. SOLL7, O. BOESPFLUG-TANGUY2,5, L. BURGLEN5,6,8;  
1Department of Genetics, APHP-Robert Debre University Hospital, Paris, France, 
2Reference center for Leukodystrophies, Child Neurology and Metabolic Disorders, 
APHP-Robert Debre University Hospital, Paris, France, 3Caen University Hospital, Caen, 
France, 4Department of Pediatric neurology, APHP-Trousseau University Hospital, 
Paris, France, 5Inserm U676, Paris, France, 6Centre de référence des malformations et 
maladies congénitales du cervelet, APHP-Trousseau University Hospital, Paris, France, 
7Department of molecular Biophysics and Biochemistry, Yale University, New Haven, 
CT, United States, 8Department of Genetics, APHP-Trousseau University Hospital, Paris, 
France.

Progressive cerebello-cerebral atrophy is an extremely rare entity described 
in 2003 in less than 10 patients (Ben-Zeev et al.). Clinical findings consist 
of severe spasticity, profound mental retardation with progressive micro-
cephaly. Brain imaging shows progressive cerebellar atrophy followed by 
severe cerebral atrophy. The disease is caused by mutations in the SEPSECS 
gene. The Sepsecs protein needs a cofactor, pyridoxal phosphate (PLP), and 
is involved in the syntheses of Selenocysteine, an essential component of the 
active sites of some enzymes (selenoenzymes). We describe a family with 2 
affected children. Patient A is the 2nd child of non-consanguineous parents. 
The boy was born with normal parameters, after an uneventful pregnancy. 
Bilateral adductus thumb were noticed at birth and generalized stiffness 
appeared rapidly with tetra spastic paraplegia. He developed with a pro-
found mental retardation. His best milestones were smiling at 4,5 months 
and head control at 24 months. Spontaneous movements were very poor. He 
developed severe postnatal microcephaly (-3SD at 6 months and -7SD at 7 
years). Successive brain MRI found progressive cerebellar atrophy, rapidly 
followed by severe cerebral atrophy. Patient B is the 4th child of the family. 
Recurrence of the disease was suspected in the young sister of patient A be-
cause she displayed dystonic movements, stiffness of the trunk at 3 months 
and progressive microcephaly. SEPSECS sequencing revealed in the affected 
children, 2 novel mutations: a splice mutation predicted to affect splicing of 
exon 1, and a missense predicted to disrupt folding of the protein or affect 
binding with PLP.

 Y. Capri: None. D. Gras: None. M. Gerard: None. D. Rodriguez: None. J. 
Fabre-teste: None. Y. Liu: None. A. Verloes: None. D. Soll: None. O. 
Boespflug-tanguy: None. L. Burglen: None.

P07.06
Phenotypic spectrum of COL4A1 mutations: porencephaly to 
schizencephaly
H. Saitsu1, Y. Yoneda1, K. Haginoya2,3, M. Kato4, H. Osaka5, K. Yokochi6, H. Arai7, A. Kakita8, 
T. Yamamoto9, Y. Otsuki9, S. Shimizu9, T. Wada10, N. Koyama11, Y. Mino12, N. Kondo12, S. 
Takahashi13, S. Hirabayashi14, J. Takanashi15, A. Okumura16, T. Kumagai17, S. Hirai7, M. 
Nabetani18, S. Saitoh19, A. Hattori19, M. Yamasaki20, A. Kumakura21, N. Matsumoto1;  
1Yokohama City University, Yokohama, Japan, 2Tohoku University School of Medicine, 
Sendai, Japan, 3Takuto Rehabilitation Center for Children, Sendai, Japan, 4Yamagata 
University Faculty of Medicine, Yamagata, Japan, 5Clinical Research Institute, Kanagawa 
Children‘s Medical Center, Yokohama, Japan, 6Seirei-Mikatahara General Hospital, 
Hamamatsu, Japan, 7Morinomiya Hospital, Osaka, Japan, 8Brain Research Institute, 
University of Niigata, Niigata, Japan, 9Seirei Hamamatsu General Hospital, Shizuoka, 
Japan, 10Kanagawa Children‘s Medical Center, Yokohama, Japan, 11Toyohashi Municipal 
Hospital, Toyohashi, Japan, 12Tottori University Faculty of Medicine, Tottori, Japan, 
13Asahikawa Medical University, Asahikawa, Japan, 14Nagano Children‘s Hospital, 
Azumino, Japan, 15Kameda Medical Center, Chiba, Japan, 16Juntendo University Faculty 
of Medicine, Tokyo, Japan, 17Aichi Welfare Center for Person with Developmental 
Disabilities, Kasugai, Japan, 18Yodogawa Christian Hospital, Osaka, Japan, 19Nagoya City 
University Graduate School of Medical Sciences, Nagoya, Japan, 20Takatsuki General 
Hospital,, Osaka, Japan, 21The Tazuke Kofukai Medical Research Institute, Osaka, Japan.

Recently, COL4A1 mutations have been reported in porencephaly and other 
cerebral vascular diseases, often associated with ocular, renal and muscular 
features. In this study, we aimed to clarify phenotypic spectrum and inci-
dence of COL4A1 mutations.
We screened for COL4A1 mutations in 61 patients with porencephaly and 10 

patients with schizencephaly, which may be similarly caused by disturbed 
vascular supply leading to cerebral degeneration, but can be distinguished 
depending on time of insult.
COL4A1 mutations were identified in 15 patients (21%, 10 mutations in 
porencephaly and 5 mutations in schizencephaly), who showed a variety 
of associated findings including intracranial calcification, focal cortical dys-
plasia, pontocerebellar atrophy, ocular abnormalities, myopathy, hyper-CK-
nemia, and hemolytic anemia. Mutations include 10 missense, a nonsense, a 
frameshift, and three splice site mutations. Five mutations were confirmed 
as de novo events. One mutation was co-segregated with familial porence-
phaly, and two mutations were inherited from asymptomatic parents. Aber-
rant splicing was demonstrated by reverse transcriptase PCR analyses in 
two patients with splice site mutations.
Our study first confirmed that COL4A1 mutations are associated with schi-
zencephaly and hemolytic anemia. Based on the fact that COL4A1 mutations 
were frequent in patients with porencephaly and schizencephaly, genetic 
testing for COL4A1 should be considered for children with these conditions.

 H. Saitsu: None. Y. Yoneda: None. K. Haginoya: None. M. Kato: None. H. 
Osaka: None. K. Yokochi: None. H. Arai: None. A. Kakita: None. T. Yamamoto: 
None. Y. Otsuki: None. S. Shimizu: None. T. Wada: None. N. Koyama: None. Y. 
Mino: None. N. Kondo: None. S. Takahashi: None. S. Hirabayashi: None. J. 
Takanashi: None. A. Okumura: None. T. Kumagai: None. S. Hirai: None. M. 
Nabetani: None. S. Saitoh: None. A. Hattori: None. M. Yamasaki: None. A. 
Kumakura: None. N. Matsumoto: None.

P07.07
A novel mutation in the FRMD7 gene in an Iranian pedigree exhibiting 
congenital Nystagmus: A case report
m. noruzinia1, M. Garshasbi1, G. M. Bahrami1, R. Weissmann2, Y. Shafeghati3, A. W. Kuss2;  
1Department of Medical Genetics; Faculty of Medical Sciences; Tarbiat Modares 
University; Tehran, Iran, tehran, Islamic Republic of Iran, 2Department of Human 
Genetics, Interfaculty Institute of Genetics and Functional Genomics, Ernst Moritz Arndt 
University, 17475, Greifswald, Germany, 3Department of medical genetics, Sarem Women 
Hospital, tehran, Islamic Republic of Iran.

Congenital nystagmus is a genetically heterogeneous disorder characterized 
by repetitive, involuntary, to and for oscillation of the eyes, which may be in-
herited with the pattern of X-linked, Autosomal dominant and rarely Autoso-
mal recessive. To date, three X-linked types of congenital nystagmus (NYS1, 5 
and 6) have been introduced, which the most prevalent form (NYS1) results 
from mutations in the FERM domain-containing-7 gene (FRMD7). Here, we 
report a large 5-generation Iranian pedigree consistent with the pattern 
of recessive inheritance. Twelve individuals in the pedigree were suffering 
from congenital nystagmus and all of them presented involuntary, pendular 
movement of the eyes, and decreased visual acuity without any neurologic 
abnormalities. STR markers‘ analysis did not show any linkage with known 
autosomal recessive gene. Due to large locus heterogeneity and absence of 
net inheritance pattern in this family, we performed exome sequencing to 
elucidate the pathogenic mutation.
A novel truncating mutation (Q13X) in exon 1 of FRMD7 was detected in the 
proband, which was confirmed by direct sequencing. This mutation co-se-
gregated with the disease in the family and we could not find this mutation 
in 100 chromosomes from ethnically matched healthy controls by restric-
tion fragment length polymorphism (RFLP) technique.

 M. noruzinia: None. M. Garshasbi: None. G.M. Bahrami: None. R. Weissmann: 
None. Y. Shafeghati: None. A.W. Kuss: None.

P07.08
Salbutamol-responsive limb-girdle congenital myasthenic syndrome 
due to a novel missense mutation and heteroallelic deletion in MUSK
C. Gallenmüller1, W. Müller-Felber2, M. Dusl1, R. Stucka1, V. Guergueltcheva1,3, A. Blaschek2, 
M. von der Hagen4, A. Huebner4, J. S. Müller5, H. Lochmüller5, A. Abicht1,6;  
1Friedrich-Baur-Institut, Ludwig-Maximilians-Universität, Munich, Germany, 
2Haunersche Kinderklinik, Ludwig-Maximilians-Universität, Munich, Germany, 3Clinic 
of Neurology, University Hospital Alexandrovska, Sofia, Bulgaria, 4Children‘s Hospital, 
Technical University Dresden, Dresden, Germany, 5Institute of Genetic Medicine, 
Newcastle University, Newcastle upon Tyne, United Kingdom, 6Medizinisch Genetisches 
Zentrum (MGZ), Munich, Germany.

Congenital myasthenic syndromes (CMS) are clinically and genetically hete-
rogeneous disorders characterized by a neuromuscular transmission defect. 
In recent years, causative mutations have been identified in at least 15 genes 
encoding proteins of the neuromuscular junction. Mutations in MUSK are 
known as a very rare genetic cause of CMS and have been described in only 3 
families, world-wide. Consequently, the knowledge about efficient drug the-
rapy is very limited. We identified a novel missense mutation (p.Asp38Glu) 
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heteroallelic to a genomic deletion affecting exons 2-3 of MUSK as cause of 
a limb-girdle CMS in two brothers of Turkish origin. Clinical symptoms in-
cluded fatigable limb weakness from early childhood on. Upon diagnosis of 
a MUSK-related CMS at the age of 16 and 13 years, respectively, treatment 
with salbutamol was initiated leading to an impressive improvement of cli-
nical symptoms, while treatment with esterase inhibitors did not show any 
benefit.
Our findings highlight the importance of a molecular diagnosis in CMS and 
demonstrate considerable similarities between patients with MUSK and 
DOK7-related CMS in terms of clinical phenotype and treatment options.

 C. Gallenmüller: None. W. Müller-Felber: None. M. Dusl: None. R. Stucka: 
None. V. Guergueltcheva: None. A. Blaschek: None. M. von der Hagen: 
None. A. Huebner: None. J.S. Müller: None. H. Lochmüller: None. A. Abicht: 
None.

P07.09
Combined linkage analysis and exome sequencing in a large Italian 
family with distal myopathy
M. L. Mostacciuolo1, C. Bertolin1, F. Boaretto1, C. Salvoro1, W. Hairong2, W. Bin2, C. 
Angelini3, E. Pegoraro3, G. Vazza1;  
1Dipartimento di Biologia, Università di Padova, Padova, Italy, 2Dipartimento di 
Neuroscienze, Università di Padova, Padova, Italy, 3BGI-Shenzhen, Shenzhen, China.

Distal myopathies (DM) belong to a larger group of rare progressive gene-
tic disorders characterized by atrophy and weakness of the voluntary distal 
muscles of the upper and lower limbs. Based on clinical and molecular fin-
dings, more than 20 different genetic entities have been reported to date 
and for 14 of them, the causative gene has been identified. We studied a 
large Italian family affected by an autosomal dominant form of DM charac-
terized by adult onset of the disease and a more prominent involvement of 
hand muscles. After exclusion of known DM-causing genes, we performed a 
genome-wide linkage analysis with high density SNP-array and identified 3 
regions co-segregating with the disease in all affected subjects. Two patients 
were then subjected to whole exome sequencing and the obtained sequence 
variants were prioritized in accordance with linkage information. We iden-
tified a heterozygous mutation in the CHRNE gene (L241F) which encodes 
for the ε-subunit of muscle nicotinic acetylcholine receptors (AChR). This 
mutation has been already associated to slow-channel congenital myasthe-
nic syndrome (SCCMS), a disease clinically characterized by the selective 
weakness of cervical, scapular, and finger extensor muscles. Interestingly, 
all patients share a second functional relevant mutation in a gene located in 
the same linkage region. Despite the recognized power of combining exome 
sequencing and linkage information for studies of mendelian disorders, we 
cannot rule out the possibility that the phenotype in our family may result 
from the contribution of multiple rare mutations.

 M.L. Mostacciuolo: None. C. Bertolin: None. F. Boaretto: None. C. Salvoro: 
None. W. Hairong: A. Employment (full or part-time); Significant; BGI-Shenzhen, 
China. W. Bin: None. C. Angelini: A. Employment (full or part-time); Significant; 
BGI-Shenzhen, China. E. Pegoraro: None.

P07.10
Novel phenotypic variant of MYH7 mutation associated with 
dominant distal myopathy in a Roma family
K. Komlósi1, K. Hadzsiev1, L. Garbes2, L. A. Martínez Carrera2, E. Pál3, J. H. Sigurðsson4, O. 
Magnusson4, B. Melegh1, B. Wirth2;  
1Department of Medical Genetics and Szentagothai Research Center, University of Pécs, 
Hungary, Pécs, Hungary, 2Institute of Human Genetics, Institute for Genetics, and Center 
for Molecular Medicine Cologne, Cologne, Germany, 3Neurology Clinic, University of Pécs, 
Hungary, Pécs, Hungary, 4deCODE genetics, Reykjavik, Iceland, Reykjavik, Iceland.

We describe a Hungarian Roma family, in which the clinical picture origi-
nally raised the possibility of a novel form of autosomal dominant atypical 
spinal muscular atrophy. To identify the causative genetic abnormality, who-
le-exome capture and next-generation sequencing was performed in two af-
fected girls and their unaffected father. The analysis unexpectedly revealed 
the MYH7 mutation c.4849_4851delAAG (p.K1617del) in both affected girls, 
a mutation previously reported to be causative for Laing distal myopathy. 
Subsequent dideoxy sequencing confirmed the same mutation in the affec-
ted mother and her third affected daughter. In contrast to reported cases 
of Laing distal myopathy, our patients presented a more severe phenotype, 
with proximal and distal muscle involvement, and loss of ambulation at the 
age of 27 years, in the case of the mother. Furthermore, all three daughters 
presented with steppage gait at the age of 3 years. Progression of symptoms 
is variable among the affected family members. Muscle biopsies were non-
specific, showing both myogenic and neurogenic lesions. Our family further 
underlines the importance of whole exome sequencing - as an unbiased 

strategy - to uncover the causes of often phenotypically indistinguishable 
myogenic and neurogenic diseases.

 K. Komlósi: None. K. Hadzsiev: None. L. Garbes: None. L.A. Martínez 
Carrera: None. E. Pál: None. J.H. Sigurðsson: A. Employment (full or part-time); 
Significant; deCODE genetics, Reykjavik, Iceland. O. Magnusson: A. Employment 
(full or part-time); Significant; deCODE genetics, Reykjavik, Iceland. B. Melegh: 
None. B. Wirth: None.

P07.11
Occurrence of a duplication-inverted triplication-duplication (DUP-
TRP/INV-DUP) rearrangement mediated by inverted repeats at the 
DMD locus
A. Ishmukhametova1,2, J. M. Chen3, R. Bernard4, F. Baudat5, B. de Massy5, D. Méchin1, D. 
Thorel1, M. C. Vincent1, P. Khau Van Kien1,6, M. Claustres1,2,7, S. Tuffery-Giraud2,7;  
1CHU Montpellier, Hôpital Arnaud de Villeneuve, Laboratoire de Génétique Moléculaire, 
Montpellier, France, 2Université Montpellier 1, UFR médecine, Montpellier, France, 
3INSERM U1078 and Établissement Français du Sang (EFS) – Bretagne, Brest, France, 
4Laboratoire de Génétique Moléculaire, Hôpital de la Timone CHU, Marseille, France, 
5Institut de Génétique Humaine, UPR1142, CNRS, Montpellier, France, 6present address: 
CHU de Nîmes, Laboratoire de Cytologie Clinique et Cytogénétique, Nîmes, France, 
7INSERM, U827, Montpellier, France.

The implementation of newly developed dose-sensitive methods of quanti-
tative analysis results in wide interpretation of complex genomic rearrange-
ments as a cause of hereditary diseases. Sophisticated models of multiple-
step pathways for their generation were proposed but still remain contro-
versial. We report a case of complex duplication-triplication rearrangement 
involving exons 45 to 60 of the DMD gene. These copy number changes were 
detected by conventional diagnostic methods, and lately confirmed by a 
custom-designed array-CGH. Successful sequencing of the breakpoint junc-
tions disclosed that a 690-kb region comprising exons from 45 to 60 was 
duplicated in tandem, and another 46-kb segment containing exon 51 was 
inserted in between them in inverted orientation, leading to the DUP-TRP/
INV-DUP structure recently identified at the PLP1 and MECP2 loci. For the 
first time in DMD, the elucidation at the nucleotide level of the junctions of 
such a complex rearrangement evidences that the inverted repeat-mediated 
mechanism takes place at the DMD locus as two inverted homologous LINE 
1 repeated elements were found to be involved in the formation of one of the 
junctions. The identification of a 13-bp consensus motif CCnCCnTnnCCnC, 
which specifically binds to PRDM9, a well-established trans determinator of 
allelic meiotic recombination hotspots in the vicinity of the repeat-junction 
suggests that the double strand break that initiated the complex DMD re-
combination may be indeed catalysed by meiotic-specific proteins. While 
microhomology-mediated processes prevail in simple DMD deletions and 
duplications, we show that the formation of complex rearrangements fol-
lows a different model.

 A. Ishmukhametova: None. J.M. Chen: None. R. Bernard: None. F. Baudat: 
None. B. de Massy: None. D. Méchin: None. D. Thorel: None. M.C. Vincent: 
None. P. Khau Van Kien: None. M. Claustres: None. S. Tuffery-Giraud: None.

P07.12
Modelling and severity prediction in Moldavian DMD/DMB patients
V. C. Sacara1, E. Mocan2, V. Scurtu1;  
1the Institute of Mother and Child, Chisinau, Moldova, Republic of, 2the State University 
of Medicine and Pharmacy “Nicolae Testemitanu”, Chisinau, Moldova, Republic of.

The main task of our study was to evaluate the relationship between the 
progress and/or severity of DMD/DMB and the four different genetic po-
lymorphisms MTHFRC677T and A1298C, MTRA2756G, MTRRA66G as the 
main participants in the folat/homocysteine metabolism (FHMG).
Methods: A retrospective long-term follow-up study was carried out in DMD/
DMB patients included in the NRHD. The genotyping of dystrophin gene 
were performed by the MPCR to detect the long deletion in dystrophin gene 
and the PCR-RFLP to identify the MTHFRC677T and A1298C, MTRA2756G, 
MTRRA66G polymorphisms using HinfI, MboII, HaeIII and NdeI enzymes re-
spectively. Statistical analysis were included 179 corticosteroids-free DMD/
DMB patients using software SPSS 20.0 for Windows 15.0.
Results: Model A - dependent variables was wheelchair up 9 years and 
factors-4 mutation of FHMG - general model fitting is not significant, but 
-2log-likelihood of reduced model gave the significant parameters estimates 
for MTHFRC677T (p=0.011) and two variants with heterozygous compound 
polymorphisms of 3 loci (MTHFR C677T, MTHFRA1298C and MTRA2756G 
(β=33.7) and (MTHFRC677T, MTRRA66G and MTRA2756G (β=34,7) showed 
as the highest category of dependent variables, respectively, have a high de-
gree of influence on wheelchair up 9 years. Model C for appreciating the role 
of in/out of frame mutation in DMD gene and “modifier genes” and diagno-
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sis (DMD/DMB) on up 9 years wheelchair is significant. 
Conclusion:Prognosis frequencies that the MDD patient will be in 
wheelchair up to 9 years if he has out of frame deletion in DMD gene and 
heterozygous compound of MTR, MTRR and MTFHR1298 and homozygous 
MTHFRT677T is 75.4%.

 V.C. Sacara: None. E. Mocan: None. V. Scurtu: None.

P07.13
Pharmacokinetic studies of 2’-O-methyl phosphorothioate antisense 
oligonucleotides in mdx mice
I. E. C. Verhaart1, C. L. Tanganyika-de Winter1, J. C. T. van Deutekom2, S. J. de Kimpe2, J. A. 
Sipkens2, J. E. Ridings3, S. R. Hood3, A. Aartsma-Rus1;  
1Leiden University Medical Center, Leiden, Netherlands, 2Prosensa Therapeutics, Leiden, 
Netherlands, 3GlaxoSmithKline R&D, Ware, United Kingdom.

The exon skipping approach is a promising therapy for Duchenne muscular 
dystrophy (DMD), aiming to correct the underlying genetic defect, which is 
currently being evaluated in phase III clinical trials. DMD is characterized 
by the absence of functional dystrophin, an important protein for maintai-
ning muscle stability during contractions and protection against damage, 
due to frame-shifting mutations and/or premature stop codons. The exon 
skipping therapy aims to restore the DMD transcript’s open reading frame 
by skipping a specific exon during pre-mRNA splicing with antisense oli-
gonucleotides (AONs). This allows production of partly functional proteins, 
similar to those found in the typically milder BMD patients. To support clini-
cal studies pre-clinical experiments on optimization of treatment regimens 
in dystrophin-deficient animal models, i.e. mdx mice, are highly informative. 
We studied the pharmacokinetic (PK) and pharmacodynamic (PD) profile of 
2’-O-methyl phosphorothioate AONs in mdx mice. First, we tested the effect 
of different dosing regimens, i.e. the same total dosage (200 mg/kg/wk for 
eight weeks) divided over one, two or seven injections per week. Multip-
le smaller doses showed increased effects at PK, mRNA and protein level, 
compared to other regimens. Furthermore, we studied the effect of different 
maintenance regimens on the preservation of AON-effects, the time-course 
of the turn-over of the compound and its effect on RNA and protein level. 
This revealed that the AON and its induced exon skipping could still be de-
tected at least 12 weeks after the last injections and dystrophin protein even 
up to 24 weeks.

  I.E.C. Verhaart: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Modest; 
Prinses Beatrix Spierfonds. C.L. Tanganyika-de Winter: B. Research Grant 
(principal investigator, collaborator or consultant and pending grants as well as 
grants already received); Modest; Duchenne Parents Project the Netherlands. 
J.C.T. van Deutekom: A. Employment (full or part-time); Modest; Prosensa 
Therapeutics. E. Ownership Interest (stock, stock options, patent or other 
intellectual property); Modest; Prosensa Therapeutics. S.J. de Kimpe: A. 
Employment (full or part-time); Modest; Prosensa Therapeutics. J.A. Sipkens: 
A. Employment (full or part-time); Modest; Prosensa Therapeutics. J.E. Ridings: 
A. Employment (full or part-time); Modest; GlaxoSmithKline. S.R. Hood: A. 
Employment (full or part-time); Modest; GlaxoSmithKline. A. Aartsma-Rus: E. 
Ownership Interest (stock, stock options, patent or other intellectual property); 
Modest; Prosensa Therapeutics.

P07.14
The carrier frequency in the mothers of 158 Japanese cases with 
Duchenne/Becker muscular dystrophy
T. Lee1, N. Kusunoki1, M. Yagi1, Y. Takeshima1, M. Matsuo2, K. iijima1;  
1Department of Pediatrics, Kobe University Graduate School of Medicine, Kobe, Japan, 
2Department of Medical Rehabilitation, Kobegakuin University, Kobe, Japan.

Duchenne/Becker muscular dystrophy (DMD/BMD) is an X-linked recessive 
muscular disease caused by mutations in the dystrophin gene. Theoretically, 
two-thirds of the DMD patients are inherited through carrier mothers, ho-
wever the carrier frequency seems to be different with the type of mutati-
ons. The aim of this study was to clarify the carrier frequency in the mothers 
of DMD patients based on the type of mutation, and to compare with that of 
BMD. 139 DMD cases and 19 BMD cases were included. Only one patient was 
included within a same family. Mutations in the dystrophin gene were detec-
ted in probands in Kobe University Hospital, and carrier status was deter-
mined by molecular analysis in their mothers. 113 cases (99 DMD/14 BMD) 
and 13 cases (12/1) had deletions or duplications of one or more exons, 
respectively. Small mutations including nonsense mutation, small deletion/
insertion, and splice site mutation, were identified in 32 cases (28/4). In 
DMD cases, the carrier frequency was 53.5% in the cases with deletion mu-
tations, which was lower than duplication cases (66.7%) or small mutation 
cases (67.9%). This result suggests that the carrier frequency is different 

depending on the type of mutations. Deletion mutations seemed to occur 
more often as de novo mutation. On the other hand, the carrier frequency 
was 57.6% in DMD cases including all types of mutations, which was signi-
ficantly lower than that in BMD cases (89.5%) (p<0.05). BMD cases can lea-
ve offsprings, which results in the higher carrier frequency.

 T. Lee: None. N. Kusunoki: None. M. Yagi: None. Y. Takeshima: None. M. 
Matsuo: None. K. iijima: None.

P07.15
Fragile X syndrome, Duchenne muscular dystrophy and X-linked 
ichthyosis in a single carrier. How these pathologies are transmitted 
to the next generation?
A. Todorova1,2, I. Litvinenko3, T. Todorov2, R. Tincheva3, D. Avdjieva3, S. Tincheva1,2, V. 
Mitev1;  
1Medical University Sofia, Sofia, Bulgaria, 2Genetic Medico-Diagnostic Laboratory 
Genica, Sofia, Bulgaria, 3University Pediatric Hospital, Medical University Sofia, Sofia, 
Bulgaria.

The human X chromosome is characterized by genomic instability and re-
arrangements, associated with X-linked disorders. Deletions in the Xp22.31 
region, involving steroid sulfatase gene (STS) cause X-linked ichthyosis. Re-
arrangements in the Xp21.2 region are associated with Duchenne/Becker 
muscular dystrophy (DMD/BMD). The Xq27.3 unstable region, containing 
the (CGG)n repeated expansion in the FMR1 gene is associated with fragile 
X syndrome. We report a family with two affected boys, the elder diagnosed 
as fragile X syndrome, the younger as DMD, and both suffering from severe 
ichthyosis. The family members were analyzed by PCR, MLPA and genoty-
ping analysis. The mother was proved to be a nonsymptomatic carrier of all 
three noncontiguous mutational events, involving STS gene, DMD gene and 
FMR1 expansion. The boy with fragile X syndrome has inherited a recom-
binant maternal X chromosome, this way inheriting FMR1 expansion and 
ichthyosis, originating from different X chromosomes and overcoming the 
DMD gene deletion. The most probable explanation of this finding is DMD 
gene conversion between the deleted and nondeleted X chromosome and 
double-strand-break model for recombination with two Holliday joints for-
mation, resulting in recombination of the flanking chromosomal regions. In 
our opinion, this is the first description of a nonsymptomatic carrier of three 
different X-linked pathologies, involving severe genetic rearrangements on 
both long and short arms of the X chromosomes. The transmission of these 
extremely defective chromosomes in the next generation involves genetic 
events like gene conversion and recombination, as an attempt to escape se-
vere rearrangements and to try to restore genetic information.

 A. Todorova: None. I. Litvinenko: None. T. Todorov: None. R. Tincheva: 
None. D. Avdjieva: None. S. Tincheva: None. V. Mitev: None.

P07.16
Recovery of Dysferlin Function after Exon-Skipping
M. Bartoli1, F. Barthélémy1, C. Blouin2, G. Butler-Browne3, C. Lamaze2, N. Lévy1, M. 
Krahn1;  
1AMU, Marseille, France, 2Curie Institute, Paris, France, 3Myology Institute, Paris, France.

Dysferlinopathies are disabling muscular dystrophies including LGMD2B 
and Miyoshi myopathy as the main phenotypes. They are associated with 
molecular defects in DYSF, encoding dysferlin, a key player of sarcolem-
mal homeostasis. Previous investigations suggest that exon-skipping is a 
promising therapy for a subset of patients with dysferlinopathies. Such an 
approach aims to rescue almost functional proteins, when targeting modu-
lar proteins and specific tissues. This has been well documented in another 
myopathy, Duchenne Muscular Dystrophy, for which exon-skipping recently 
led to encouraging results in phase II/III clinical trials.
We intended to translate into clinics our pre-clinical proof of principle of 
exon-skipping feasibility for dysferlinopathies, and evaluated the dysferlin 
function recovery following exon 32 skipping in muscle cells obtained from 
patients. Exon-skipping efficacy was characterized at the protein level, and 
by use of new in vitro myotubes formation assays and quantitative membra-
ne repair and recovery tests. Data obtained confirm that dysferlin function 
is rescued by a quasi-dysferlin expression in treated patients’ cells, paving 
the way towards an antisense based trial in a subset of dysferlin deficient 
patients.

 M. Bartoli: None. F. Barthélémy: None. C. Blouin: None. G. Butler-Browne: 
None. C. Lamaze: None. N. Lévy: None. M. Krahn: None.
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P07.17
Clinical and genetic diversity of Emery-Dreifuss muscular dystrophy 
in Russia
T. Adyan1, G. Rudenskaya1, E. Dadali1, O. Ryzkova1, O. Groznova2, A. Polyakov1;  
1Research Center for Medical Genetics, Moscow, Russian Federation, 2Moscow Scientific 
Research Institute of Pediatrics and Child Surgery, Moscow, Russian Federation.

Emery-Dreifuss muscular dystrophy (EDMD) is a rare genetically heteroge-
neous muscular disease. In EDMD, 6 causative genes have been identified, 
including EMD, LMNA, SYNE-1, SYNE-2, FHL1, and TMEM43. Despite the 
identification of mutations in these genes, no genetic mutation was con-
firmed in >60% of patients with EDMD, indicating the existence of other 
causative genes.
We herein present the results of EDMD diagnosing in patients from Russia. 
We have confirmed the diagnosis in 30 families of the 89 examined. 13 mu-
tations identified in EMD gene, 16 mutations in LMNA gene, and one muta-
tion in FHL1 gene.
In probands with mutations in EMD and LMNA genes onset (1-45 years), 
severity, and progression of disease are highly variable. Some patients were 
followed at the cardiomyopathy, and contractures and /or myopathy were 
later, sometimes a random finding. Creatine kinase (CK) level ranged from 
normal to 1800 U/L. Only in two probands skeletal myopathy was very hea-
vy, deeply debilitating. In most cases, the lead was cardiac disease. There is 
no clear genotype-phenotype correlation for LMNA and EMD mutations.
Mutation in FHL1 gene was identified in family with five male patients in 
four generations. The clinical picture in the examined 35-year-old proband 
included proximal myopathic syndrome, „rigidity“ of the cervical spine, mo-
derate contraction ankles, the high activity of CK (1550 U/L). Significant pa-
thology of heart was not found.
Our observations support the hypothesis of the existence of other causative 
genes and emphasize the need for further search of candidate genes.

 T. Adyan: None. G. Rudenskaya: None. E. Dadali: None. O. Ryzkova: None. O. 
Groznova: None. A. Polyakov: None.

P07.18
FSHD 1 and 2 testing - a clinical diagnostic service perspective
D. Smith1, R. Whittington1, J. Corfield1, S. O‘Shea1, E. Clements1, P. Lunt2, M. Williams1;  
1Bristol Genetics Laboratory, Bristol, United Kingdom, 2Dept of Clinical Genetics, St 
Michaels Hospital, Bristol, United Kingdom.

FSHD is the third most common muscular dystrophy, characterized by pro-
gressive wasting of upper body muscles. ~95% of cases are associated with 
contraction of D4Z4 tandem repeat in the subtelomere region of 4q35 (FS-
HD1, OMIM 158900).
Bristol Genetics Laboratory offers a UKGTN specialist diagnostic FSHD ser-
vice. First level testing for FSHD1 by Southern blotting uses EcoRI/BlnI/
ApoI digests and the probe p13E-11 (to determine chromosome of origin 
and size contraction); where appropriate the permissive haplotype is con-
firmed. Patients with an extended deletion of the p13-E11 region (~2%) are 
identified using the D4Z4 1kb probe. The remaining ~3% of patients have 
clinically indistinguishable FSHD2 (OMIM 158901).
A five year audit of 1190 diagnostic FSHD referrals indicated 37% showed 
a contraction of the D4Z4 repeat at 4q35 including 6 individuals with two 
pathogenic 4qA fragments, where further haplotyping was required. 87 pa-
tients were referred for extended testing and a deletion was confirmed in 4 
patients. 91% of patients showed no deletion of the p13E-11 probe region; 
for these patients (6.6% of diagnostic referrals) a diagnosis remains on cli-
nical grounds.
Lemmers et al (2012) showed 80% of patients with a negative FSHD1 result 
and D4Z4 hypomethylation have a mutation SMCHD1 (18p11.23) indicating 
digenic mode of inheritance for FSHD2; giving a recurrence risk for FSHD2 
between 25-50%.
We present a pilot study of FSHD2 testing on 20 clinically typical FSHD1 
negative patients (assessed by clinical proforma), a five year audit, and inte-
resting cases highlighting the clinical utility and complexity of FSHD genetic 
testing.

 D. Smith: None. R. Whittington: None. J. Corfield: None. S. O‘Shea: None. E. 
Clements: None. P. Lunt: None. M. Williams: None.

P07.19
Genetic epidemiology of Charcot-Marie-Tooth disease in the Voronezh 
region of Russia
V. P. Fedotov1, O. A. Schagina2, T. Milovidova2, S. A. Kurbatov1, A. V. Polyakov2;  
1Genetic counseling, Regional Clinical Hospital, Voronezh, Russian Federation, 2Russian 
Research Center for Medical Genetics, Moscow, Russian Federation.

Charcot-Marie-Tooth (CMT) neuropathy is one of the most common here-
ditary diseases of the nervous system. The thesis provides information on 
more than twenty years experience of clinical, electromyographic and mole-
cular-genetic survey the disease in the Voronezh region.
We included 436 patients from 210 unrelated families with CMT to the regi-
ster for the last period. Prevalence of the disease was established it amoun-
ted to 17.4 per 100 000 population. To share CMT1 and CMT2 are 73% and 
27%, respectively. Diagnoses of 323 patients from 129 families were veri-
fied by molecular-genetic tests. We studied PMP22, CX32, MPZ, MFN2 and 
HSPB1 genes. Mutations in this genes were found in 61% of all families. The 
most frequent CMT1 cause in is a duplication of the PMP22 gene (71% of 
all cases). The frequency of Cx32, MPZ and MFN2 mutation are 13%, 7% 
and 3% respectively. At CMT2 families mutations were detected in MFN2 
(3%) and HSPB1 (7%) genes. Frequent occurrence of the S135F mutation in 
HSPB1 gene is very interesting. For the first time CMT2F has been mapped 
by us in the Voronezh family (MIM 606595). We have proved the presence 
of the founder effect for this mutation in the region. Moreover we identified 
mutations in GDAP1 (two families) and NDRG1 (one family) in ARCMT.
Analysis of clinical, electromyographic and molecular genetic correlations in 
CMT-disease allows optimize molecular diagnosis of this group and increase 
the effectiveness of genetic counseling.

 V.P. Fedotov: None. O.A. Schagina: None. T. Milovidova: None. S.A. 
Kurbatov: None. A.V. Polyakov: None.

P07.20
Limb Girdle Muscular Dystrophy in the Czech Republic
K. Stehlikova1,2, D. Paclova1,2, Z. Hruba1, D. Kuncova1, L. Fajkusova1,2;  
1Centre of Molecular Biology and Gene Therapy, University Hospital, Brno, Czech 
Republic, 2The Central European Institute of Technology, Masaryk University, Brno, 
Czech Republic.

Limb girdle muscular dystrophy (LGMD) is a group of disorders characte-
rised by atrophy and weakness of proximal limb girdle.We perform ana-
lysis of the most common LGMD types (LGMD2A, LGMD2D, LGMD2I and 
LGMD2L) in a cohort of patients with preliminary diagnoses of LGMD at 
both the mRNA level using reverse transcription-PCR or at the DNA level 
using PCR and direct sequencing.
LGMD2A is an autosomal recessive disorder caused by mutations in the 
CAPN3 gene (15q15) that encodes the muscle specific protein, calpain-3 
(p94). LGMD2A is the most frequent form of LGMD in many European coun-
tries.LGMD2D is caused by mutations in the α-sarcoglycan gene (SGCA). 
SGCA (17q21) is an integral membrane glycoprotein that forms part of the 
dystrophin associated glycoprotein complex.LGMD2I is caused by mutati-
ons in the FKRP gene (19q13.3) that encodes a protein which participates 
in the glycosylation of α-dystroglycan in the muscle fibre. LGMD2L is caused 
by mutations in the by ANO5 gene (11p14.3), which encodes a putative 
calcium-activated chloride channel possibly involved in membrane repair 
mechanism in muscular dystrophies.
Using this conventional molecular diagnosis based on a gene-by-gene ap-
proach the molecular causes remain unknown for approximately 65 % of 
patients.
At present, we are introducing next-generation sequencing to accelerate 
patient diagnosis. We designed capture library to target the coding and all 
exon-intron boundaries of genes responsible for all known types of LGMD 
and genes responsible for muscular dystrophy with similar phenotype to 
LGMD.
This work was supported by research grants CEITEC - CZ.1.05/1.1.00/02.0068, 
SuPReMMe - CZ.1.07/2.3.00/20.0045

 K. Stehlikova: None. D. Paclova: None. Z. Hruba: None. D. Kuncova: None. L. 
Fajkusova: None.

P07.21
Limb-girdle muscle dystrophies mutation analysis in Latvian 
and Lithuanian patients using Illumina’s VeraCode GoldenGate 
Genotyping Assay
I. Inashkina1, J. Stavusis1, I. Vasiljeva1, E. Jankevics1, I. Micule2, B. Lace1;  
1Latvian Biomedical Research and Study Centre, Riga, Latvia, 2Children‘s University 
Clinical Hospital, Riga, Latvia.

Limb-girdle muscular dystrophies (LGMDs) is a group of muscular dystro-
phies characterized by a predominant involvement of the scapula, pelvic 
girdle and trunk muscles without affecting the facial muscles. Different au-
tosomal recessive LGMDs (>10) have been identified as distinct entities with 
a similar phenotype and clear clinical overlap that makes their differential 
diagnosis difficult. To date, several hundreds different mutations have been 
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described with their biological relevance remaining unclear.
We have developed genotyping microarray of 96 mutations - insertions/
deletions and SNP, within different genes related to LGMD-2 (SGCA, SGCB, 
SGCD, SGCG, CAPN3, DYSF), several polymorphism and gender controls 
using Illumina’s VeraCode GoldenGate Genotyping Assay.
Here we report study analysing six patients from Latvia and 25 patients from 
Lithuania with clinical symptoms of LGMD, elevated creatine kinase values, 
EMG data of myopathy and suggestive/putative autosomal recessive inheri-
tance. 204 healthy unrelated randomly selected individuals as control group 
from the Genome Database of Latvian Population were analysed. After data 
cleaning was completed, the data analysis revealed mutation CAPN3 550de-
lA in homozygous position in eight cases within Lithuanian group (32%). 
Mutation was confirmed by direct sequencing in all cases. Controls showed 
no 550delA, but four other SNPs: DYSF_00178, CAPN3_00119, rs2287717 
(one heterozygous allele each) and rs2306942 (four heterozygous indivi-
duals).
Our data suggest that CAPN3 550delA, previously referred as Slavic origin, is 
the most frequent mutation in LGMD patients of Baltic populations as well. 
Thus, we suggest direct sequencing of 550delA as the first step of LGDM 
molecular diagnostics before using other high throughput genotyping as-
says.

 I. Inashkina: None. J. Stavusis: None. I. Vasiljeva: None. E. Jankevics: 
None. I. Micule: None. B. Lace: None.

P07.22
Identification and confirmation of homozygous RYR1 mutation status 
in Malignant hyperthermia individuals.
I. Valášková1,2, E. Pindurova1, Z. Svestkova1, R. Spesna1, I. Shröderova3, R. Gaillyova1,2;  
1University Hospital Brno, Medical Genetics Dpt., Brno, Czech Republic, 2Masaryk 
University, Faculty of Medicine, Brno, Czech Republic, 3St. Anne´s University Hospital, 
Anaesthetic/Resuscitation Clinic, Brno, Czech Republic.

Background:
Malignant hyperthermia (MH), linked to the ryanodine receptor 1 gene 
(RYR1) on chromosome 19, is a potentially fatal autosomal dominant dis-
order which may lead to a disturbance of intracellular calcium homeostasis 
when susceptible individuals are exposed to volatile anesthetics.
Methods and results:
Fourteen members of the large pedigree were investigated, with a clinical 
examination, a caffeine halothane contracture test on the muscle biopsies, 
and mutational analysis on the genomic DNA isolated from family blood 
samples. Fifteen RYR1 amplicons covering major hotspots were screened 
for mutations in the RYR1 by direct sequencing. Two siblings homozygous 
for the missense mutation R614C were observed. There was no evidence of 
consanguinity parents. The presence of only mutated allele and the absence 
of wt allele were confirmed using melting point analysis on real-time PCR. 
Haplotype analysis using microsatellite markers linked to the RYR1 gene 
and qHRM were performed to exclude the loss of heterozygosity. The loss of 
a functional allele at any heterozygous locus can be due to multi locus chro-
mosomal events like deletions and mitotic recombinations or gene conversi-
ons at a particular locus. We performed further analysis to exactly define the 
change in the genome of siblings homozygous for the affected RYR1 allele, 
e.g.MLPA and Amplicon-Based Ultra-Deep Next-Generation Sequencing.
Conclusion:
We here demonstrate methodical assays and results of confirmation the 
presence of two MHS RYR1 alleles in the homozygotes.
Genetic characterization was necessary because the sensitivity of muscle 
sample to caffeine halothane contracture test no clearly distinguished two 
homozygotes from other heterozygous individuals.

 I. Valášková: None. E. Pindurova: None. Z. Svestkova: None. R. Spesna: 
None. I. Shröderova: None. R. Gaillyova: None.

P07.23
Clinical and genetic study of hereditary motor-sensory neuropathy 
patients from Republic Bashkortostan with novel mutations in MFN2 
gene
E. Saifullina1, R. Magzhanov1, I. Skachkova2, I. Khidiyatova2, E. Khusnutdinova3;  
1Bashkir State Medical University, Ufa, Russian Federation, 2Institute of Biochemistry 
and Genetics, Ufa, Russian Federation, 32Institute of Biochemistry and Genetics, Ufa, 
Russian Federation.

Hereditary motor-sensory neuropathy 2A occurs in 3 % of all HMSN cases in 
the Republic of Bashkortostan. We found four missense mutations in MFN2 
gene, one of them was previously described: с.2113G>A (p.Val705Ile). 
Mutations с.775С>T(p.Arg259Cys); с.776G>A(p.Arg259His); с.2171T>C 

(p.Leu724Pro) were novel. These mutations were found in 8 patients from 
four unrelated families of different ethnic groups. The family with с.2171T>C 
(p.Leu724Pro) mutation in the MFN2 gene demonstrated is an autosomal-
dominant pattern of inheritance. Three patients had apparently sporadic 
disease. In the families with novel mutations the disease began during the 
first or the second decade of patient’s life. The initial symptoms were mu-
scle weakness and wasting of distal extremities, gait disorder. The clinical 
picture was presented by progressive weakness and wasting of distal extre-
mities, distal sensory loss, bilateral pes cavus deformity. The postural tre-
mor in the hands was the most common additional symptom. Scoliosis and 
vasomotor troubles were seen in three of the patients. One female patient 
with (c.776G>A(p.Arg259His) mutation in the MFN2 gene had dysphagia 
and dysphonia. Neurophysiological data were available from three patients. 
All of patients had median motor nerve conduction velocities greater than 
38 m/s and reduced compound motor action potential.

 E. Saifullina: None. R. Magzhanov: None. I. Skachkova: None. I. Khidiyatova: 
None. E. Khusnutdinova: None.

P07.24
VRK1 mutations associated with complex motor and sensory axonal 
neuropathy plus microcephaly
W. Wiszniewski1, C. Gonzaga-Jauregui1, T. Lotze1, J. V. Hunter1, L. Jamal2, J. R. Lupski1, R. 
Gibbs1;  
1Baylor College of Medicine, HOUSTON, TX, United States, 2Kennedy Krieger Institute, 
Baltimore, MD, United States.

Here we report three children from two unrelated families with a previously 
uncharacterized complex axonal motor and sensory neuropathy accompa-
nied by severe non-progressive microcephaly and cerebral dysgnesis. The 
patients did not meet clinical criteria for any known hereditary neuro-de-
velopmental disorder, and extensive molecular investigations that included 
sequencing of known hereditary peripheral neuropathy genes failed to deli-
neate the molecular cause of the disease. We performed whole-genome and 
targeted whole-exome sequencing in these three affected subjects. Using 
genome-wide sequence analysis we identified compound heterozygous 
mutations in two affected siblings from one family and a homozygous non-
sense mutation in the vaccinia-related kinase 1 (VRK1) gene. VRK1 encodes 
a serine/threonine kinase that is crucial for cell cycle progression and cell 
division and is proposed to be involved in nervous system development and 
maintenance.
It is an early response gene that directly phosphorylates and regulates p53 
and has crucial roles throughout the cell cycle. We hypothesise that the 
VRK1 mutations lead to abnormal neural apoptosis and secondary brain 
dysgenesis and axonal neuropathy.

 W. Wiszniewski: None. C. Gonzaga-Jauregui: None. T. Lotze: None. J.V. 
Hunter: None. L. Jamal: None. J.R. Lupski: F. Consultant/Advisory Board; 
Modest; Athena Diagnostics, 23andMe and Ion Torrent Systems, Inc.. Other; 
Modest; The Medical Genetics Laboratories (MGL; http://www.bcm.edu/
geneticlabs/) and Whole Genome Laboratory (WGL; http://www.bcm.edu/
geneticlabs/index.cfm?PMID=21319) of the Department of Molecular and Human. 
R. Gibbs: F. Consultant/Advisory Board; Modest; GE-Healthcare-Clarient and the 
Allen Brain Institute.

P07.25
In search of genetic modifiers for Emery-Dreifuss muscular 
dystrophies and related striated muscle laminopathies
I. P. Nelson1, B. Granger2, R. Ben Yaou1, S. Tézenas du Montcel2, G. Bonne1;  
1INSERM U974-UM76, UPMC-Univ Paris 06-Institut de Myologie, Paris, France, 2UPMC/
Unité de Biostatistiques et Informatique Médicale-CHU Pitié-Salpêtrière, Paris, France.

Emery-Dreifuss muscular dystrophy (EDMD) is characterised by early on-
set joint contractures, humero-peroneal muscle wasting/weakness then 
and cardiac disease within adulthood. Mutations in the LMNA gene, enco-
ding nuclear envelop proteins lamins A and C, are responsible for autoso-
mal dominant EDMD forms. Important intra-familial clinical variability in 
terms of age at onset, severity and progression of skeletal muscle and car-
diac involvements has been reported in several EDMD families with LMNA 
mutations. Modifier genes have been suggested to explain such variability. 
The p.Glu6Stop LMNA mutation was previously identified in a large French 
family associated with a wide range of age at onset of myopathic symptoms 
(AOMS) (Becane et al. PACE, 2000). Two modifier loci that could contribute 
to that variability have been mapped on 2q36-q37 and 6q25-q27 (Granger 
et al. Hum Genetics, 2011).We have designed a sequence capture array that 
includes the entire genes and intergenic regions of the 28Mb covering tho-
se two loci (198 genes on chr2 and 61 genes on chr6). DNA samples from 
19 members of the family carrying the LMNA mutation with various ages 
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at onset of myopathic symptoms (AOMS) have been sequenced using next 
generation sequencing (NGS). The mean coverage depth was 113x and only 
3% regions was not covered. Three phenotypic subgroups were considered 
including those with AOMS before 20 years, those with AOMS after 30 years 
and finally those with isolated cardiac disease and without musculoskeletal 
symptoms. The analysis of sequenced variants will be presented.

 I.P. Nelson: None. B. Granger: None. R. Ben Yaou: None. S. Tézenas du 
Montcel: None. G. Bonne: None.

P07.26
Progressive muscular dystrophies with life-threatening arrhythmias
O. Groznova1, G. Rudenskaya2, T. Adyan2, E. Dadali2, O. Ryzkova2, A. Polyakov2;  
1Moscow Scientific Research Institute of Pediatrics and Child Surgery, Moscow, Russian 
Federation, 2Research Center for Medical Genetics, Moscow, Russian Federation.

Cardiomyopathy (CMP) is typical for many muscular dystrophies (MD). A 
special place takes MD in which CMP characterized by impaired intracar-
diac conduction with arrhythmias, causing severe complications, including 
sudden death.
In our work we perfomed clinical and molecular-genetic diagnosis of X-
linked Emery-Dreifuss MD (EDMD), associated with EMD gene, autosomal 
dominant EDMD and limb-girdle MD 1B, associated with LMNA gene, myo-
fibrillar myopathy 1, caused by mutations in DES gene, in MD patients with 
arrhythmic CMP. Mutations in studied genes were found in 30 families: 13 
mutations in EMD gene (13 families), 14 mutations in LMNA gene (16 fami-
lies), one mutation in DES gene. It is revealed clinically interfamilial diver-
sity and in 6 family cases intrafamilial diversity, especially in families with 
mutations in LMNA. There is no clear genotype-phenotype correlation for 
LMNA and EMD mutations. Onset (1-45 years), severity, and progression of 
disease highly variable. Of the total sample, only one patient with EDMD had 
a very severe myopathy, in other cases the state is mainly determined by 
the severity of the CMP. Early, including pre-clinical detection of these MD 
with molecular genetics verification is important not only for the prevention 
of new cases in families, but especially for the prevention of fatal cardiac 
events in patients.
Given the clinical diversity of MD with life-threatening arrhythmias, the 
indications for DNA-diagnosis should not limit the „classic“ phenotype of 
some forms. On pre-laboratory stage of examination of patients with MD 
should make greater use of daily holter monitoring.

 O. Groznova: None. G. Rudenskaya: None. T. Adyan: None. E. Dadali: 
None. O. Ryzkova: None. A. Polyakov: None.

P07.27
Carrier frequency of the c.525delT mutation in gamma-sarcoglycan 
gene and estimated prevalence of Limb Girdle Muscular Dystrophy 
type 2C among the Moroccan population
F. El Kerch1, I. Ratbi1,2, A. Sbiti1, F. Laarabi1, A. Barkat3, A. Sefiani1,2;  
1Département de génétique médicale, Institut National d‘Hygiène, Rabat, Morocco, 
2Centre de génomique humaine, Faculté de médecine et pharmacie, Université 
Mohammed V Souissi, Rabat, Morocco, 3Centre National de Référence en Néonatologie et 
en Nutrition, Rabat, Morocco.

Autosomal recessive Limb-Girdle Muscular Dystrophies (AR-LGMD) are 
characterized by clinical and genetic heterogeneity. LGMD type 2C or 
γ-sarcoglycanopathy is the most frequent in North-African populations, as 
a result of the founder c.525delT mutation in SGGC gene. Its epidemiology is 
poorly known in Morocco and its prevalence among the Moroccan populati-
on has never been evaluated.
26 patients with a LGMD2C and 45 patients with an AR-LGMD phenotype 
were screened for the c.525delT mutation. DNA extracted from umbilical 
cord blood samples of 250 newborns was tested for the same mutation. We 
used molecular epidemiological methods to calculate the frequency of hete-
rozygotes for this mutation in Moroccan newborns and estimate the preva-
lence of LGMD2C in the Moroccan population.
The carrier frequency was estimated to be 1/250 which would imply that 
the prevalence of LGMD2C would be approximately 1⁄20 492 considering 
the effect of consanguinity. The homozygous c.525delT mutation was found 
in 65% of all AR-LGMD.
These findings suggest that AR-LGMD are prevalent in Moroccan population 
and LGMD2C is one of their most common forms. This might be useful for 
the development of diagnosis strategies in a large scale for a better manage-
ment of patients with AR-LGMD and genetic counseling of families.

 F. El Kerch: None. I. Ratbi: None. A. Sbiti: None. F. Laarabi: None. A. Barkat: 
None. A. Sefiani: None.

P07.28
Next-generation sequencing identifies the causative gene for limb-
girdle muscular dystrophy 1F
V. Nigro1,2, A. Torella1, M. Fanin3, M. Mutarelli2, E. Peterle3, F. Del Vecchio Blanco1, R. 
Rispoli4, M. Savarese1, G. Piluso1, C. Angelini3,5;  
1Seconda Università di Napoli, Napoli, Italy, 2Telethon Institute of Genetics and Medicine, 
Napoli, Italy, 3Dipartimento di Neuroscienze, Università di Padova, Padova, Italy, 4Cancer 
Research UK, London, United Kingdom, 5IRCSS S. Camillo, Venezia, Italy.

Limb girdle muscular dystrophies (LGMDs) are genetically heterogeneous 
disorders, characterized by a progressive weakness that begins from the 
proximal limb muscles. In addition to the genetic heterogeneity, the diffe-
rent forms are clinically heterogeneous, with different ages of onset and di-
verse distribution of the muscle damage. The primary distinction is made 
between the autosomal dominant (LGMD1) and the autosomal recessive 
forms (LGMD2). LGMD1F is very puzzling disease. It is characterized by 
muscle weakness affecting earlier the pelvic girdle. The critical interval was 
mapped to a 3.68-Mb interval on chromosome 7q32.1-7q32.2. We studied 
the same linked family with additional family members by exome sequen-
cing using two different NGS platforms. We sequenced four affected indi-
viduals and identified a number of new variations: only one of which was 
completely new, shared by all affected subjects, and mapped to 7q32. They 
all shared heterozygous frame-shift variant in the Transportin 3 (TNPO3) 
gene, encoding a member of the importin-β super-family. In addition, we 
identified an isolated case of LGMD with a new missense mutation in the 
same gene. The TNPO3 gene encodes a 923-amino acid product that is also 
expressed in skeletal muscle. We localized the mutant TNPO3 around the 
nucleus, but not inside. Our present data indicate that TNPO3 is the gene 
mutated in LGMD1F. The involvement of gene related to the nuclear trans-
port suggests a novel disease mechanism leading to muscular dystrophy.

 V. Nigro: None. A. Torella: None. M. Fanin: None. M. Mutarelli: None. E. 
Peterle: None. F. Del Vecchio Blanco: None. R. Rispoli: None. M. Savarese: 
None. G. Piluso: None. C. Angelini: None.

P07.29
Identified novel mutations in two families with limb girdle muscular 
dystrophy using whole exome sequencing
S. Abedini1, Z. Fattahi1, K. Kahrizi1, M. Akbari2, H. Najmabadi1,3;  
1Genetics Research Center, University of Social Welfare & Rehabilitation Sciences, 
Tehran, Islamic Republic of Iran, 2Women’s College Research Institute, University of 
Toronto, Toronto, ON, Canada, 3Kariminejad – Najmabadi Pathology & Genetics Center, 
Tehran, Islamic Republic of Iran.

Introduction: Neuromuscular disorders are a progressive heterogeneous 
group with considerable heterogeneity. The frequency of these diseases is 
one in 3000 to 4000 live births. The most common form of these disorders 
is muscular dystrophies of which Limb girdle muscular dystrophy (LGMD) 
has a higher prevalence.
LGMDs are generally characterized by progressive muscle weakness and 
wasting which are restricted to the limb musculature and caused by auto-
somal dominant or recessive gene mutations. There are 25 known genetic 
loci including 21 genes for LGMDs that makes genetic testing for this group 
of disorders somehow impractical using conventional Sanger sequencing 
method; however, the availability of next generation sequencing technology 
has provided an opportunity for identifying the causal mutations in these 
patients with screening all the known genes together using disease specific 
gene panel sequencing or whole exome sequencing (WES).
Materials and methods: We ascertained two families with autosomal recessi-
ve LGMD with unknown genetic mutations. To identify the causal mutations 
in these families, WES was performed on affected individuals using Agilent 
SureSelect V4 exome enrichment kit combined with Illumina Hiseq2000 se-
quencing.
Results: We identified two novel recessive mutations in CAPN3 gene 
(c.795_800delCATTGA/ p.266_267delIleAsp and c.1967G>A/p.Arg656Gln) 
in the germline DNA of the two tested individuals.
Discussion: By using WES for identifying mutations responsible for LGMD in 
these families, we can obtain better understanding of the genotype-pheno-
type correlation and provide more focused approach for molecular diagno-
sis of other families who suffered from this disease.

 S. Abedini: None. Z. Fattahi: None. K. Kahrizi: None. M. Akbari: None. H. 
Najmabadi: None.
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P07.30
VAV1 and BAFF polymorphisms predispose to early-onset myasthenia 
gravis
N. Avidan1, S. Berrih-Aknin2, R. LE PANSE2, H. F. Harbo3,4, P. Bernasconi5, K. Poulas6, E. 
Ginzburg1, P. Cavalcante5, L. Colleoni5, C. Antozzi5, F. Truffault2, S. Horn-Saban7, S. Pöschel8,9, 
Z. Zagoriti6, M. Belimezi10, A. Maniaol4,3, I. Bernard11,12, A. Saoudi12,11, Z. Illes13, C. C. Pons14, A. 
Melms8,9, S. Tzartos10,6, N. Willcox15, A. Kostera-Pruszczyk16, C. Tallaksen3,4, R. Mantegazza5, 
A. Miller1,17;  
1Pharmacogenetics & Translational Genetics Center, the Rappaport Faculty of Medicine 
& Research Institute, Technion-Israel Institute of Technology, Haifa, Israel, 2Research Unit 
(CNRS UMR7215/INSERM U974/UPMC UM76/AIM) – Institute of Myology – Therapies of 
the disorders of striated muscle Pitié-Salpêtrière, Paris, France, 3Department of Neurology, 
Oslo University Hospital, Oslo, Norway, 4University of Oslo, Oslo, Norway, 5Department 
of Neurology IV, Neuromuscular Diseases and Neuroimmunology, Fondazione Istituto 
Neurologico Carlo Besta, Milan, Italy, 6University of Patras, Department of Pharmacy, 
Patras, Greece, 7Department of Biological Services, Weizmann Institute of Science, 
Rehovot, Israel, 8Department of Neurology, Tübingen University Medical Center, 
Tubingen, Germany, 9Neurologische Klinik, Universitätsklinikum Erlangen, Erlangen, 
Germany, 10Hellenic Pasteur Institute, Athens, Greece, 11INSERM, U1043, Toulouse, 
France, 12Centre National de la Recherche Scientifique, U5282, Toulouse, France, 
13Department of Neurology, University of Pecs, Pecs, Hungary, 14Hospital Universitari de 
Bellvitge, L‘Hospitalet de Llobregat, Barcelona, Spain, 15Clinical Neurology, Weatherall 
Institute for Molecular Medicine, University of Oxford, Oxford, United Kingdom, 
16Department of Neurology, Medical University of Warsaw, Warsaw, Poland, 17Division of 
Neuroimmunology and Multiple Sclerosis Center, Carmel Medical Center, Haifa, Israel.

Myasthenia gravis (MG) is a heterogeneous autoimmune disease, but pa-
tients with early-onset MG (before age 50; EOMG) are a particularly well 
defined subgroup. Their MG is clearly mediated by autoantibodies against 
the acetylcholine receptor at the neuromuscular junction. With the goal to 
identify genetic loci that predispose to EOMG, a two stage genetic associati-
on study was performed on 384 SNPs in 35 candidate genes selected based 
on MG pathophysio-logy. Top hits were replicated in about 1200 EOMG pa-
tients and 1000 matched controls collected from nine European centres. 
First, significant frequency differences were found for 11 SNPs in 6 genes: 
HLA-DRA, tumor necrosis factor alpha (TNF-α), CD86, AKAP12, VAV1, and 
B-cell activating factor (BAFF). Second, haplotype analysis supported the 
SNP association results identifying several haplotypes with a frequency si-
gnificantly different between MG patients and controls. Both HLA-DRA and 
TNFα have been previously associated with EOMG, but the association with 
VAV1 and BAFF are novel. VAV1 is a key signal transducer that is essential 
for the development and activation of T- and B-cells, and BAFF is a cytokine 
that plays important roles in the proliferation and differentiation of B-cells. 
TNF loci showed the largest and most consistent differences, with 20% dif-
ference in both allele and haplotype frequencies in each of 9 patient cohorts 
genotyped. We identified a statistically significant interaction between VAV1 
and BAFF, suggesting shared functional pathways, that, if perturbed, might 
contribute to EOMG predisposition.

 N. Avidan: None. S. Berrih-Aknin: None. R. Le panse: None. H.F. Harbo: 
None. P. Bernasconi: None. K. Poulas: None. E. Ginzburg: None. P. 
Cavalcante: None. L. Colleoni: None. C. Antozzi: None. F. Truffault: None. S. 
Horn-Saban: None. S. Pöschel: None. Z. Zagoriti: None. M. Belimezi: None. A. 
Maniaol: None. I. Bernard: None. A. Saoudi: None. Z. Illes: None. C.C. Pons: 
None. A. Melms: None. S. Tzartos: None. N. Willcox: None. A. Kostera-
Pruszczyk: None. C. Tallaksen: None. R. Mantegazza: None. A. Miller: None.

P07.31
Molecular, electrophysiological and behavioural evidence of 
cerebellar dysfunction in a mouse model of myotonic dystrophy type I
G. Sicot1, C. Prigogine2, D. Gall2, F. Medja1, C. Chhuon3, C. Guerrera3, F. Fernandez-Gomez4, 
D. Furling5, A. Munnich1, G. Cheron2, N. Sergent4, L. Servais5, G. Gourdon1, M. Gomes-
Pereira1;  
1Inserm U781, Hôpital Necker-Enfants Malades, Paris, France, 2Laboratory of 
Neurophysiology and Movement Biomechanics, Université Libre de Bruxelles, Brussels, 
Belgium, 3Plateau Protéomes Necker, PPN, IFR94, Paris, France, 4Inserm UMR 837-1, 
Université Lille Nord de France, Lille, France, 5Inserm UMR 787, Institut de Myologie, 
Paris, France.

Myotonic dystrophy type I (DM1) is caused by a non-coding CTG trinucleoti-
de repeat expansion in the DMPK gene. Disease pathogenesis is mainly 
mediated by a trans-dominant role of toxic DMPK transcripts: CUG-con-
taining RNA accumulates in nuclear foci and perturbs important develop-
mental splicing regulators, resulting in missplicing of downstream genes. 
The DMSXL transgenic mice generated in our laboratory express expanded 
DMPK transcripts in multiple tissues, notably in the central nervous system 
(CNS), recreate important aspects of the disease and provide a useful tool to 
study DM1 molecular pathogenesis.
Clinical, neuropsychological and imaging evidence have demonstrated the 
involvement of the CNS in DM1, however, the molecular pathways, neuronal 
circuits and brain regions preferentially affected remain largely unknown. 

During the behavioural phenotyping of DMSXL mice, transgenic animals 
showed impaired motor coordination in the elevated runway test, as well as 
electrophysiological abnormalities in the cerebellum, suggestive of changes 
in the firing rate and rhythmicity of Purkinje cells. In addition, we found 
signs of RNA toxicity in DMSXL cerebellum (nuclear foci, MBNL sequestrati-
on, missplicing of downstream genes). Interestingly, RNA toxicity appears to 
be more pronounced in glial cell subpopulations of the cerebellum, sugge-
sting cells-specific susceptibility.
We have confirmed RNA toxicity in human DM1 cerebellum samples, which 
show abundant nuclear foci, missplicing events and deregulation of splicing 
regulators. Taken together, the mouse and human data open the possibility 
of cerebellar dysfunction in DM1, which may contribute to the neurological 
manifestations of the disease.

 G. Sicot: None. C. Prigogine: None. D. Gall: None. F. Medja: None. C. Chhuon: 
None. C. Guerrera: None. F. Fernandez-Gomez: None. D. Furling: None. A. 
Munnich: None. G. Cheron: None. N. Sergent: None. L. Servais: None. G. 
Gourdon: None. M. Gomes-Pereira: None.

P07.32
Myotonic dystrophy type 2 - healthy range, premutation range and 
mutation range alleles in the general population
J. Radvanszky1, M. Surovy2, E. Polak2, L. Kadasi1,2;  
1Institute of Molecular Physiology and Genetics, Slovak Academy of Sciences, Bratislava, 
Slovakia, 2Department of Molecular Biology, Faculty of Natural Sciences, Comenius 
University, Bratislava, Slovakia.

Myotonic dystrophy type 2 (DM2) is a multisystemic disorder caused by 
expansion of the (CCTG)n repeat tract in the CNBP gene (also called ZNF9). 
The CCTG tract is generally interrupted in healthy range alleles and is unin-
terrupted in pathologically expanded alleles. Our study reports the varia-
bility of the healthy range CCTG tracts of the CNBP gene in a population of 
Slovakia. Using repeat-primed PCR, we identified wider range and higher 
frequency of healthy range alleles containing uninterrupted CCTG tracts, 
than it was previously reported. Altogether, we identified 12 alleles with 
uninterrupted tracts, in a range of 12 CCTG repeats up to 70 CCTG repeats 
and 2 additional alleles exceeding the sizing limit of our assay (>60 CCTG 
repeats). As uninterrupted alleles were so far reported mainly on larger 
alleles, they have been considered as possible DM2 premutations. Our fin-
dings, however, suggest that uninterrupted CCTG parts are not restricted to 
large alleles and can be found continuously throughout the whole range of 
healthy range alleles. In 6 cases we were able to track the inheritance of 
the alleles. The rs1871922 marker was also genotyped in all of the uninter-
rupted alleles. Our results suggest that uninterrupted alleles with less than 
approximately 30 CCTG repeats are likely stable during transmission, while 
instability increases with increasing length of uninterrupted tracts above 
this approximate threshold. Unstable DM2 premutation alleles likely con-
tain from approximately 30 to 55 CCTG repeats, as the smallest pathogenic 
alleles identified so far had 55 and 75 repeats.

 J. Radvanszky: None. M. Surovy: None. E. Polak: None. L. Kadasi: None.

P07.33
Molecular, physiological and motor performance defects in DMSXL 
mice carrying >1000 CTG repeats from the human DM1 locus
A. Huguet1, F. Medja2, A. Nicole1, A. Vignaud3, C. Guiraud-Dogan4, A. Ferry5, V. Decostre5, 
J. Hogrel5, F. Metzer6, A. Hoeflich7, M. Baraibar8, M. Gomes-Pereira1, J. Puymirat9, G. 
Bassez10, D. Furling2, A. Munnich1, G. Gourdon1;  
1INSERM U781, Paris 75014, France, 2UMR S974, Paris 75013, France, 3Généthon, Evry, 
France, 4INSERM U955, Créteil, France, 5UMRS 974, Paris 75013, France, 6F. Hoffmann-
La Roche Ltd,, Switzerland, Switzerland, 77 Leibniz-Institute for Farm Animal Biology 
(FBN), Dummerstorf, Germany, 8UPMC Paris 06, UR4, 75005 Paris, France, Paris75005, 
France, 9Human Genetics Research Unit, Laval University, Laval, QC, Canada, 10Inserm, 
U955, Créteil, France.

Myotonic dystrophy type I (DM1) is an autosomal dominant multisystemic 
disease caused by the expansion of an unstable CTG repeat in the 3’ non-co-
ding region of the DMPK gene. DMPK transcripts carrying CUG expansions 
form nuclear foci and affect splicing regulation of various RNA
transcripts. Furthermore, bidirectional transcription over the DMPK gene 
and non- conventional RNA translation of repeated transcripts have been 
described in DM1. It is clear now that this disease may involve multiple 
pathogenic pathways including changes in gene expression, RNA stability 
and splicing regulation, protein translation and micro-RNA metabolism. 
We previously generated transgenic mice with 45-kb of the DM1 locus and 
> 300 CTG repeats (DM300 mice). Recently, mice carrying over 1000 CTG 
(DMSXL) were obtained due to CTG instability over successive generations. 
In the present study, we described for the first time, the expression pattern 



ABSTRACTS POSTERS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG 211

Back to index

of the DMPK sense transcripts in DMSXL and human tissues. Interestingly, 
we also demonstrate that DMPK antisense transcripts are expressed in va-
rious DMSXL and human tissues. Molecular features of DM1-associated RNA 
toxicity in DMSXL mice (such as foci accumulation and mild missplicing) 
were associated with high mortality and growth retardation. In addition, 
significant changes in functional properties and morphology of the skeletal 
muscle were measured in these mice.
These data demonstrate that the human DM1 locus carrying very large
expansions induced a variety of molecular and physiological defects in 
transgenic mice. As a result, DMSXL mice provide an animal tool to decipher 
various aspects of DM1 mechanisms and for preclinical assay.

 A. Huguet: None. F. Medja: None. A. Nicole: None. A. Vignaud: None. C. 
Guiraud-Dogan: None. A. Ferry: None. V. Decostre: None. J. Hogrel: None. F. 
Metzer: None. A. Hoeflich: None. M. Baraibar: None. M. Gomes-Pereira: 
None. J. Puymirat: None. G. Bassez: None. D. Furling: None. A. Munnich: 
None. G. Gourdon: None.

P07.34
New methods for nemaline myopathy diagnostics - NM-CGH 
microarray and exome sequencing
K. Kiiski1, V. L. Lehtokari1, L. Laari1, C. Wallgren-Pettersson1, K. Pelin2;  
1The Folkhälsan Institute of Genetics and the Department of Medical Genetics, University 
of Helsinki, Haartman Institute, Helsinki, Finland, 2Department of Biosciences, Division 
of Genetics, University of Helsinki, Helsinki, Finland.

Nemaline myopathy (NM) constitutes a heterogeneous group of disorders 
among the congenital myopathies. Mutations in the nebulin gene (NEB) are 
a main cause of recessively inherited NM. We have identified compound he-
terozygous NEB mutations in 91 families, and homozygous mutations in 14 
NM families. The mutations are located all along the 183 exons of NEB. Novel 
mutation detection methods are needed as there still remain dozens of fami-
lies in whom the causative mutations have not yet been identified. We have 
approached this issue by designing a custom NM-CGH microarray to detect 
copy number variations in the currently known seven NM genes. To date 
we have studied 160 samples from 130 families and identified four novel 
disease-causing aberrations in NEB in four different families. Two of these 
aberrations are the largest deletions characterized in NEB to date (53 and 
88 kb) encompassing 24 and 68 exons, respectively. Copy number variation, 
both deletions and duplications, have also been identified in the triplicate 
region of NEB in 13 different families. Further study is ongoing to elucidate 
the potential pathogenicity of these variants. In addition to these, one po-
tential mutation is currently being verified in another NM gene besides NEB. 
We have recently launched an exome sequencing pilot study with the aim to 
sequence 50 NM samples to find the causative mutations. We believe that 
the combination of exome sequencing and NM-CGH microarray analysis will 
accelerate mutation analysis and improve the diagnostics of nemaline myo-
pathy and related disorders.

 K. Kiiski: None. V.L. Lehtokari: None. L. Laari: None. C. Wallgren-Pettersson: 
None. K. Pelin: None.

P07.35
Genetic findings and detection rate in patients tested for 
neurofibromatosis over a six years period.
W. Brechan1, E. K. Svaasand1, S. Zahl-Brathaug1, W. Sjursen1, W. Sjursen2;  
1Department of Pathology and Medical Genetics, St.Olavs University Hospital, 
Trondheim, Norway, 2Department of Laboratory Medicine Children‘s and Women‘s 
Health, Norwegian University of Science and Technology, Trondheim, Norway.

Neurofibromatosis type 1 (NF1) is one of the most common autosomal do-
minant disorders, with a worldwide incidence of 1 in 3000 individuals. The 
diagnosis of NF1 show high variation in expressivity and is usually based 
on clinical findings. The diagnostic criteria are met in a patient who has two 
or more of the following main characteristics: six or more café au lait spots, 
neurofibromas, freckling, optic glioma, iris Lisch nodules, distinctive bone 
lesion and first-degree relative with NF1. NF1 is characterized by lack of 
neurofibromin, a GTPase activating protein encoded by the NF1-gene.
Department of Pathology and Medical Genetics, St. Olavs University Hospi-
tal has performed genetic testing for NF1 over a six years period. Mutation 
detection in the NF1 gene is complex due to size of the gene (58 exons), exi-
stence of several pseudogenes, lack of clustering of the mutations and great 
variety of possible changes.
We have performed mutation analysis of the entire NF1 gene in a total of 
287 patients since 2006, using different techniques such as high resoluti-
on melt (HRM) analysis, multiplex ligation-dependent probe amplification 
(MLPA), Sanger-sequencing and RNA-analysis.

This study presents the mutation detection rate in NF1 found in our labora-
tory, both for individuals fulfilling the diagnostic criteria of NF1, and in those 
with more diffuse symptoms (uncertain NF1 clinical diagnosis). The most 
common mutations reported found in NF1 patients are nonsense mutations, 
frameshift mutations and splice mutations. We will present an overview of 
frequencies of different types of mutations found in our population.

 W. Brechan: None. E.K. Svaasand: None. S. Zahl-Brathaug: None. W. 
Sjursen: None. W. Sjursen: None.

P07.36
NMD-Chips: a new tool meant to resolve diagnostic enigmas in the 
post Sanger era
F. LETURCQ1,2, J. NECTOUX1,3,4, I. NELSON2, R. BEN YAOU2, T. STOJKOVIC2,5, A. 
URTIZBEREA6, I. RICHARD7, S. BAULANDE8, J. CHELLY1,3,4, G. BONNE2, N. LEVY9, M. 
COSSEE10;  
1Assistance Publique - Hôpitaux de Paris, Hôpital Cochin, Laboratoire de Biochimie et 
Génétique Moléc, Paris, France, 2Institut de Myologie, UPMC UM76, Inserm U974, Cnrs 
UMR7215, GH Pitié-Salpêtrière, Paris, France, 3Laboratoire de Génétique des Maladies 
Neurodéveloppementales, (UMR 8104), Université Paris Descartes, Institut Cochin, Paris, 
France, 4Institut National de la Santé et de la Recherche Médicale (Inserm), U1016, 
Paris, France, 5AP-HP, Centre de Référence de pathologie neuromusculaire Paris-Est, 
Groupe Hospitalier Pitié-Salpêtrière, Assistance Publique-Hôpitaux de Paris, Paris, 
France, 6Centre de référence neuromusculaire GNMH, Hendaye, France, 7Généthon, Evry, 
France, 8PartnerChip, Génopole Campus 2, Evry, France, 9Inserm UMR_S910, Université 
de la Méditerranée, Génétique médicale & Génomique Fonctionnelle Faculté de Médecine 
de Marseille, Marseille, France, 10Laboratoire de Génétique moléculaire, Inserm U827, 
CHRU Montpellier, Montpellier, France.

Duchenne/Becker, limb-girdle and congenital muscular dystrophies repre-
sent a wide range of conditions caused by various types of mutations, inclu-
ding point mutations, small indels, and large deletions/duplications. During 
the two past decades, diagnostic laboratories have been faced with an ever-
increasing range of disease genes that could be tested individually by Sanger 
sequencing. However, since the advent of NGS technologies, it appears to 
represent a limited approach for those heterogeneous genetic disorders.
The EU-funded NMD-Chip project was meant to design, develop and valida-
te new sensitive high throughput tools to efficiently diagnose patients car-
rying mutations in genes already known to be involved in neuromuscular 
disorders (NMDs), but also to identify new disease-causing mutations using 
a candidate-gene approach. A specific custom in-solution sequence-capture 
DNA library including 820 genes was developed. Among them, 50 are known 
to be involved in common NMDs, the others being candidate genes selected 
from experimental and published data. To validate this approach, we have 
selected 10 patients: 5 with one known mutation either at hemizygous or 
heterozygous states, including point mutations and large rearrangements, 
and 5 with no molecular diagnosis. Sequencing of the captured sequences 
was performed using HiSeq2000.
Mutations in control DNAs were correctly detected, and we identified the 
causal mutations in TRIM32, RYR1, GNE and DMD genes in 4/5 patients 
without previous diagnosis. We show that this approach is technically ro-
bust and accurate, and also that NGS is likely to represent a time and cost-
reducing alternative to the Sanger process, that will accelerate molecular 
diagnostics of NMDs.

 F. Leturcq: None. J. Nectoux: None. I. Nelson: None. R. Ben yaou: None. T. 
Stojkovic: None. A. Urtizberea: None. I. Richard: None. S. Baulande: None. J. 
Chelly: None. G. Bonne: None. N. Levy: None. M. Cossee: None.

P07.37
Molecular genetic analysis of eighty eight patients with 
leukodystrophy reveals eight new mutations in the PLP1 gene
J. M. Molano1, P. Martinez-Montero1, M. Muñoz-Calero1, E. Vallespin1, J. Campistol2, L. 
Martorell2, M. L. Ruiz-Falcó3, A. Santana4, R. Pons5, A. Dinopoulos5, J. Nevado1;  
1INGEMM.Hospital Universitario La Paz, Madrid, Spain, 2Hospital Sant Joan de 
Deu, Barcelona, Spain, 3Hospital Universitario Niño Jesús, Madrid, Spain, 4Complejo 
Universitario Insular Materno Infantil, Las Palmas de Gran Canaria., Spain, 5University 
of Athens. „Attiko“ University Hospital, Athens, Greece.

Introduction. Pelizaeus-Merzbacher disease and its allelic disorder, spastic 
paraplegia type 2 are X-linked recessive dysmyelinating disorders affecting 
the central nervous system. Pelizaeus-Merzbacher disease is caused in most 
cases by either duplication or point mutations in the PLP1 gene. Less fre-
quently it has been reported the presence of large deletions of the gene. This 
disease has a wide clinical spectrum and its causing mutations act through 
different molecular mechanisms. Methods. Eighty-eight male patients from 
non-related families with leukodystrophy were studied. PLP1 gene analysis 
was performed by the Multiplex Ligation-dependent Probe Amplification 
technique (MLPA) and DNA sequencing, and in duplicated cases of PLP1 do-
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sage were completed by using a custom oligonucleotide (8x15K) array-CGH. 
Results. We have identified 21 patients with mutations in the PLP1 gene, 
including duplications, short and large deletions and several point mutati-
ons in our cohort. To address the extension of PLP1 duplications we used a 
customized array-CGH within PLP1 region at the Xq22.2 area, identifying se-
veral duplications and triplications including PLP1 gene, with sizes ranging 
from 181 Kb to 5,17 Mb. Conclusions. Mutations found in the PLP1 gene are 
the cause of Pelizaeus-Merzbacher disease in around 20% of the patients 
in this series. Interestingly, we described eight new mutations. Array-CGH 
results demonstrate that there is not a correlation between the extension of 
the duplication and the severity of the illness.

 J.M. Molano: None. P. Martinez-Montero: None. M. Muñoz-Calero: None. E. 
Vallespin: None. J. Campistol: None. L. Martorell: None. M.L. Ruiz-Falcó: 
None. A. Santana: None. R. Pons: None. A. Dinopoulos: None. J. Nevado: 
None.

P07.38
A nonsense mutation in the Acid α-Glucosidase gene causes Pompe 
disease in both humans and dogs
E. H. Seppälä1,2,3, A. J. J. Reuser4, H. Lohi1,2,3;  
1Research Program for Molecular Neurology, University of Helsinki, Helsinki, Finland, 
2Department of Veterinary Biosciences and Department of Medical Genetics, University 
of Helsinki, Helsinki, Finland, 3Folkhälsan Institute of Genetics, Helsinki, Finland, 
4Departments of Clinical Genetics and Paediatrics, Center for Lysosomal and Metabolic 
Diseases, Erasmus MC, Rotterdam, Netherlands.

Pompe disease is a recessively inherited and often fatal disorder caused by 
the deficiency of acid α-glucosidase, an enzyme encoded by the GAA gene 
and needed to break down glycogen in lysosomes. This glycogen storage di-
sease type II has been reported also in Swedish Lapphund dogs. Here we 
describe the genetic defect in canine Pompe disease and show that three 
related breeds from Scandinavia carry the same mutation. The affected dogs 
are homozygous for the GAA c.2237G>A mutation leading to a premature 
stop codon at amino acid position 746. The corresponding mutation has 
previously been reported in humans and causes infantile Pompe disease 
in combination with a second fully deleterious mutation. The affected dogs 
from both the Finnish as well as the Swedish breed mimic infantile-onset 
Pompe disease genetically, but also clinico-pathologically. Therefore this 
canine model provides a valuable tool for preclinical studies aimed at the 
development of gene therapy in Pompe disease.

 E.H. Seppälä: None. A.J.J. Reuser: None. H. Lohi: E. Ownership Interest 
(stock, stock options, patent or other intellectual property); Significant; Genoscoper 
Oy (Ltd).

P07.39
Twenty years of experience in the diagnosis of Spinal Muscular 
Atrophy in Hungary
L. Tímár1, H. Pikó2, Á. Herczegfalvi3, K. Hajdú4, V. Karcagi2;  
1National Institute of Child Health, BUDAPEST, Hungary, 2National Institute of 
Environmental Health, BUDAPEST, Hungary, 3Dept. of Pediatric Neurology, 2nd Pediatric 
Clinic, BUDAPEST, Hungary, 4Istenhegyi Clinic, BUDAPEST, Hungary.

Spinal Muscular Atrophy (SMA) represents the second most common autosomal 
recessive disorder, characterised by degeneration of spinal motoneurons.
Since 1993 blood samples have been collected from 452 Hungarian patients 
with all types of SMA. Clinical diagnosis of all probands were estabilished by 
using the inclusion and exclusion criterias. Direct mutation analyses have been 
performed in the SMN1 gene by using PCR-RFLP and real-time PCR techniques.
Homozygous deletions of exon 7 (and 8) of the SMN1 gene were detected in 159 
of SMA I patients, 82 of SMA II patients and in 105 of SMA III patients. In 106 
(23,5 %) of the patients no homozygouse deletion in the SMN1 gene has been 
found so we defined them as uncertain cases. Out of the 106, 
55 uncertain patients were analysed for the SMN1 exon 7 copy number by quan-
titative real-time PCR and 21 patients were detected as compound heterozy-
gouse. The second mutation has to be established later on by direct sequen-
cing. For carrier screening, SMN1 copies were determined in 246 related family 
members and 131 carriers were detected. Prenatal diagnosis for all families 
with confirmed genetic diagnosis were offered during these twenty years. The 
outcome of the prenatal testing resulted in 59 affected and 153 unaffected fetu-
ses. Additionally, SMN2 copy number were estimated in 164 patients and good 
correlation was found between copy number and severity of the disease.
SMA is a common and fatal disorder, therefore carrier detection and prenatal 
testing is essential for prevention and proper genetic counselling.

 L. Tímár: None. H. Pikó: None. Á. Herczegfalvi: None. K. Hajdú: None. V. Karcagi: 
None.

P07.40
Spinal muscular atrophy associated with progressive myoclonic 
epilepsy is caused by mutations in ASAH1
J. Zhou1, M. Tawk1, F. Tiziano2, J. Veillet1, M. Bayes3, F. Nolent1, V. Garcia4, S. Servidei5, E. 
Bertini6, F. Castro-Giner3, Y. Renda7, S. Carpentier4, N. Andrieu-Abadie4, I. Gut3, T. Levade4, 
H. Topaloglu7, J. Melki1;  
1University of Paris XI and Inserm, UMR-788, Le Kremlin-Bicêtre, France, 2Istituto di 
Genetica Medica, Università Cattolica del Sacro Cuore, Roma, Italy, 3Centro Nacional 
de Análisis Genómico, University of Barcelona, Barcelona, Spain, 4Institut National de 
la Santé et de la Recherche Médicale UMR1037, Centre de Recherches sur le Cancer de 
Toulouse, Université Paul Sabatier, Toulouse, France, 5Istituto di Neurologia, Università 
Cattolica del Sacro Cuore, Roma, Italy, 6Unit of Molecular Medicine, Dept. Neurosciences, 
Ospedale Bambino Gesù Research Institute, Roma, Italy, 7Child Neurology Unit, 
Department of Pediatrics, Hacettepe University, Ankara, Turkey.

Spinal muscular atrophy (SMA) is a clinically and genetically heterogeneous 
disease characterized by degeneration of lower motor neurons. The most 
frequent form is linked to mutations of the SMN1. Childhood SMA associated 
with progressive myoclonic epilepsy (SMA-PME) has been reported as a 
rare autosomal recessive condition unlinked to SMN1 mutation. Through 
linkage analysis, homozygosity mapping and exome sequencing in three un-
related SMA-PME families, we identified a homozygous missense mutation 
(c.125C>T; p.Thr42Met) in the ASAH1 exon 2 in affected children of two fa-
milies and the same mutation associated with a deletion of the whole gene 
in the third one. Expression studies of the c.125C>T mutant cDNA in Farber 
fibroblasts showed an acid ceramidase activity deficiency of 32% of that ge-
nerated by normal cDNA. More recently, two additional living patients were 
analyzed: identical ASAH1 mutation was found leading to reduction of acid 
ceramidase activity (17-20 % of the control value) in patient fibroblasts. Ce-
ramide content was normal. These in vivo results confirmed in vitro data. 
Morpholino knockdown of ASAH1 ortholog in zebrafish led to a marked loss 
of motor neuron axonal branching associated with increased apoptosis in 
the spinal cord. Our results reveal a wide phenotypic spectrum associated 
with ASAH1 mutations. An acid ceramidase activity below 10% results in 
Farber disease, an early onset disease starting with subcutaneous lipogra-
nulomata, joint pains and hoarseness of the voice whereas a higher residual 
activity may be responsible for SMA-PME, a later onset phenotype restricted 
to the CNS and starting with lower motor neuron disease.

 J. Zhou: None. M. Tawk: None. F. Tiziano: None. J. Veillet: None. M. Bayes: 
None. F. Nolent: None. V. Garcia: None. S. Servidei: None. E. Bertini: None. F. 
Castro-Giner: None. Y. Renda: None. S. Carpentier: None. N. Andrieu-Abadie: 
None. I. Gut: None. T. Levade: None. H. Topaloglu: None. J. Melki: None.

P07.41
Re-interpretation of mutations in the Tudor domain of SMN1 as 
splicing mutations
K. Mahias1, P. Saugier-Veber1,2, S. Drunat3, T. Frébourg1,2, A. Martins1;  
1Inserm U1079, University of Rouen, Institute for Research and Innovation in 
Biomedicine, Rouen, France, 2Department of Genetics, University Hospital, Rouen, 
France, 3Department of Genetics, Robert-Debré Hospital, APHP, Paris, France.

Spinal muscular atrophy, an autosomal recessive neuromuscular disorder, is 
a frequent cause of death in early childhood. In 95% of the cases, the disease 
is due to homozygous deletion of the survival motor neuron gene (SMN1). 
In rare cases (about 5%), patients are compound heterozygous with a SMN1 
deletion in one chromosome and a subtle SMN1 mutation in the other. This 
study focused on mutations identified in the highly conserved Tudor do-
main of the SMN protein, a domain encoded by the exon 3 of the SMN1 gene 
and where numerous SMN1 mutations have been detected (n=17). We hy-
pothesized that, besides altering the coding sequence of the gene, a subset 
of these mutations could also affect the splicing pattern of the SMN1 tran-
scripts. To address this question, we performed ex vivo splicing assays using 
representative minigenes. Our results showed that 5 out of the 17 mutations 
altered the splicing pattern of exon 3: four by probably altering splicing re-
gulatory elements and one by creating an internal splice site leading to a de-
letion of part of the exon. Because the effect of this latter mutation was very 
drastic in the minigene assay and confirmed on the RNA from a patient, we 
propose that it should be classified not as a missense substitution but as a 
deleterious splicing mutation. This study brings clues into the splicing regu-
lation of exon 3 and contributes to a better understanding of the structure-
function features of the Tudor domain of the SMN protein.

 K. Mahias: None. P. Saugier-Veber: None. S. Drunat: None. T. Frébourg: 
None. A. Martins: None.
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P07.42
Functional prediction analysis of coding and non-coding regions of 
TTR gene: insights on phenotype expression of transthyretin-related 
amyloidosis
R. Polimanti1, M. Di Girolamo2, D. Manfellotto2, M. Fuciarelli1;  
1Department of Biology, University of Rome „Tor Vergata“, Rome, Italy, 2Clinical 
Pathophysiology Center, AFaR - “San Giovanni Calibita” Fatebenefratelli Hospital, 
Rome, Italy.

Pathogenesis of transthyretin-related amyloidosis (ATTR) is focused on mu-
tations of TTR protein. Significant heterogeneity in the genotype-phenotype 
correlation has been reported and other genetic and epigenetic factors may 
interact on phenotype and penetrance of this autosomal dominant trait. In 
particular, additional genetic variants in the TTR gene and its surrounding 
regions may influence the phenotype of the disease. In order to explore this 
hypothesis, we provided a functional prediction analysis of coding and non-
coding variants in TTR gene.
Using databases of 1,000 Genomes project and of Mutations in Hereditary 
Amyloidosis, we provided a deep analysis of TTR gene. Several bioinformatic 
tools were used to identify the functional impact of the identified variants, 
analyzing their potential involvement in disease phenotypes.
Our analysis highlighted the presence of different non-coding variants po-
tentially associated with large impact in TTR gene function. In particular, 
genetic variation in promoter region and in untranslated regions seems to 
be involved in the regulation of gene expression. Furthermore, investigation 
on coding variants (disease-causing mutations, and polymorphisms) sugge-
sted that amyloid aggregation variability mong coding variants is present. 
Finally, combining functional effect of coding and non-coding, we predicted 
the disease phenotypes associated with different haplotypes.
In conclusion, our data support the hypothesis that genetic variation in cis-
regulatory regions affects ATTR phenotypes. Confirmation of these in silico 
outcomes in ATTR patients may strongly improve the disease genetic te-
sting, enhancing our capacity to assist individuals carries of TTR mutation.

 R. Polimanti: None. M. Di Girolamo: None. D. Manfellotto: None. M. Fuciarelli: 
None.

P08.01
Kohlschutter-Tonz Syndrome: Clinical and Genetic Insights gained 
from sixteen cases deriving from a close knit village in Northern 
Israel.
A. Mory1, E. Dagan2, R. Gershoni-Baruch3,1;  
1The Ruth and Bruce Rappaport Faculty of Medicine, Technion, Haifa, Israel, 
2Department of Nursing, Faculty of Social Welfare and Health Sciences, University of 
Haifa, HAIFA, Israel, 3Institute of Human Genetics, Rambam Health Care Campus, Haifa, 
Israel.

Kohlschutter-Tonz
syndrome (KTZS) (MIM 22675) is a rare autosomal recessive disorder, cha-
racterized by intellectual impairment, spasticity, epilepsy and amelogenesis 
imperfecta. Here we report on 16 cases of KTZS (8 females, 8 males), from 7 
families (5 kindreds), originating from the same Druze village in Northern 
Israel and show that the extent of the convulsive disorder, as regards age of 
onset, frequency, severity and response to treatment predicts the magnitu-
de of mental and motor deficiencies and that amelogenesis imperfecta and 
deficient speech occur in all cases. We have recently identified the causati-
ve gene and mutation underlying KTZS in our cohort of patients, namely, 
p.R157X corresponding to ROGDI
c.571C>T that creates a premature stop codon in ROGDI homolog (Drosophi-
la), a gene of unknown function. A screen of the healthy Druze population 
inhabiting the village, revealed a carrier frequency of 1:10. The unique KTZS 
phenotype that compiles mental and verbal deficiency, motor deterioration, 
seizures and amelogenesis
imperfecta is common to all affected individuals. However, age at onset and 
severity of convulsions parallel the progression of mental and motor disabi-
lity and invariably vary among affected sibs. By late adolescence and early 
twenties KTZS individuals are bedridden, fed by gastrostomy, spastic, prac-
tically with no cognitive and language perception. 

 A. Mory: None. E. Dagan: None. R. Gershoni-Baruch: None.

P08.02
POLR3A and POLR3B mutations in 4H syndrome.
R. M. L. Vervenne - van Spaendonk, E. A. Sistermans, T. E. M. Abbink, M. S. van der 
Knaap, N. I. Wolf;  
VU university medical center, Amsterdam, Netherlands.

Hypomyelinating leukoencephalopathies form a major group among inhe-

rited white matter disorders. Additional clinical findings sometimes allow 
making a definitive diagnosis. The 4H syndrome has as characteristic fea-
tures, in addition to Hypomyelination, Hypodontia and Hypogonadotropic 
Hypogonadism (4H), but dental and hormonal anomalies are not obligatory. 
Cerebral MRI shows hypomyelination, additionally cerebellar atrophy and 
relative T2-hypointensity of the lateral thalami, allowing a tentative diagno-
sis of this disease also in the absence of all clinical features. Recessive mu-
tations in two genes coding for subunits of the RNA polymerase III, POLR3A 
and POLR3B, were shown to cause this disease.
We sequenced the entire coding region and splice junctions of POLR3A and 
POLR3B in 28 patients (age 2 - 40 years) with hypomyelination and clinical 
and/or MRI features suggesting 4H syndrome. All patients were found to 
carry mutations in POLR3A (7 patients) or POLR3B (21 patients). Eleven 
new mutations were identified in POLR3A: 10 missense and 1 nonsense mu-
tation. In POLR3B, 17 new mutations were identified: 5 splice site, 3 frames-
hift, 2 nonsense and 7 missense mutations. Nineteen of the 21 patients with 
POLR3B mutations shared the common exon 15 mutation (p.Val523Glu), 
but none was homozygous for this mutation. These results further support 
POLR3A and POLR3B mutations as the major cause of 4H syndrome and 
stress that if patients fulfill clinical and/or MRI criteria, the chance of confir-
ming mutations in either of the 2 genes is high. It also makes 4H syndrome 
the second most common entity after Pelizaeus-Merzbacher disease among 
hypomyelinating white matter disorders.

 R.M.L. Vervenne - van Spaendonk: None. E.A. Sistermans: None. T.E.M. 
Abbink: None. M.S. van der Knaap: None. N.I. Wolf: None.

P08.03
Analysis of candidate genes with non-coding hexanucleotide GGGGCC-
repeats in French patients with Amyotrophic lateral sclerosis
P. Vourc‘h1,2,3, F. Wurmser3, S. Kassem2, I. Daoudi2, T. Le Berre2, A. Dangoumau1, C. Veyrat-
Durebex1,2, H. Blasco1, P. Corcia1,4,5, C. R. Andres1,2;  
1INSERM U930, Université François-Rabelais, Tours, France, 2Laboratoire de Biochimie 
et Biologie moléculaire, Hôpital Bretonneau, CHU de Tours, CHU de Tours, Tours, France, 
3Département de Génomique, PPF ASB, Université François-Rabelais, Tours, France, 
4Service de Neurologie, Hôpital Bretonneau, CHU de Tours, Tours, France, 5For the 
French Amyotrophic Lateral Sclerosis (ALS) Study Group, Tours, France.

Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease charac-
terized by the loss of motor neurons in brain and spinal cord. Large expan-
sions of the non-coding hexanucleotide GGGGCC-repeat in the first intron of 
the C9ORF72 gene have been demonstrated to be a major genetic cause of 
ALS. Interestingly this GGGGCC-repeat could form RNA G-quadruplexes af-
fecting transcription and splicing by sequestration of various proteins, and/
or could produce a pathogenic poly-(Gly-Ala) dipeptide-repeat protein. We 
hypothesized that other genes expressed in brain and spinal cord, and car-
rying GGGGCC-repeats may be involved in ALS.
Using in silico analysis we identified 65 genes in the Human genome (ge-
nome browser UCSC) carrying 3 or more GGGGCC-repeats. The repeats 
were located in the first intron for 28 of them. Some of these genes were 
expressed in brain and spinal cord (bioGPS.org) and participate in cellular 
or physiological pathways implicated in neurodegenerative diseases. For 
example, NUB1 gene encodes an ubiquitin-related protein which accumula-
tes in neuronal and glial inclusions in various neurodegenerative diseases. 
Another example is MARCKSL1, a gene highly expressed in spinal cord and 
encoding the myristoylated alanine-rich C kinase substrate implicated in cy-
toskeletal plasticity during nerve degeneration.
We next developed repeat-primed PCR and Genescan analyses to study the 
hexanucleotide repeats in these genes in French patients with ALS. Our re-
sults on C9ORF72 show a frequency of pathogenic repeats (>30) in 33% of 
familial ALS and 3% of sporadic ALS. Preliminary results indicated that no 
amplification of the repeat was present in NUB1 and MARCKSL1 genes in 
ALS patients.

 P. Vourc‘h: None. F. Wurmser: None. S. Kassem: None. I. Daoudi: None. T. 
Le Berre: None. A. Dangoumau: None. C. Veyrat-Durebex: None. H. Blasco: 
None. P. Corcia: None. C.R. Andres: None.

P08.04
Mutational analysis of the major Amyotrophic lateral sclerosis genes 
in French ALS patients
A. Dangoumau1, C. Veyrat-Durebex1,2, E. Hammouche2, H. Blasco1,2, J. Pouget3, A. 
Verschueren3, J. Praline1,4, P. Corcia1,4,5, C. Andres1,2, P. Vourc‘h1,2;  
1UMR INSERM U930, Université François Rabelais, Tours, France, 2CHU de Tours, 
Laboratoire de Biochimie et Biologie moléculaire, Tours, France, 3Centre de référence 
des maladies neuro musculaires et de la SLA CHU La TIMONE, Marseille, France, 4CHU 
de Tours, Service de Neurologie, Tours, France, 5for the French Amyotrophic Lateral 
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Sclerosis (ALS) Study Group, Tours, France.

Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease charac-
terized by the selective death of motor neurons in the brain and spinal cord. 
The aim of our study was to quantify the overall contribution of mutations 
in the major ALS genes in a cohort of French ALS patients and to perform 
functional analysis on novel mutations.
We screened the C9ORF72 hexanucleotide expansion, and SOD1, TARDBP, 
FUS genes in 118 familial ALS cases (FALS) and 602 sporadic ALS cases 
(SALS). The frequency of mutations in FALS patients was 33% (17/52) for 
C9ORF72, 11.9% (14/118) for SOD1, and 10.5% (2/19) for TARBP. In the 
SALS group, the frequency of mutations was 3% (4/115) for C9ORF72, 3.3% 
(20/602) for SOD1, 1.5% (3/195) for TARBP, and 0.9% (1/109) for FUS. We 
identified five novel mutations in the SOD1 gene, three heterozygous non-
sens mutations and two heterozygous missense mutations, SOD1V31A and 
SODE121G. Motor neurons-like cells NSC-34 over-expressing SOD131A showed 
cytoplasmic aggregates and decreased cell viability in presence of oxidative 
stress (H2O2 1mM for 3h).
These results confirmed the major roles of the C9ORF72 hexanucleotide ex-
pansion and SOD1 gene mutation in the etiology of FALS, and consequently 
have relevant implications in clinical practice. We described novel mutati-
ons in SOD1 and performed functional analysis to support their implication 
in the disease. We are currently analyzing whether or not the groups of pa-
tients with mutation have differences with regard to age and site of onset, 
clinical phenotypes, and survival.
Acknowledgements: Association ARSLA and the Région Centre.

 A. Dangoumau: None. C. Veyrat-Durebex: None. E. Hammouche: None. H. 
Blasco: None. J. Pouget: None. A. Verschueren: None. J. Praline: None. P. 
Corcia: None. C. Andres: None. P. Vourc‘h: None.

P08.05
Genetic interaction between the Grm1crv4 and the SOD1G93A mutations 
protects from neurodegeneration, prolongs survival and ameliorates 
disease progression in the SOD1G93A mouse model of amyotrophic 
lateral sclerosis
I. Musante1,2, M. Milanese3, T. Bonifacino3, F. Giribaldi3, P. I. A. Rossi1,2, F. Conti4, M. 
Melone4, L. Vergani5, A. Voci5, G. Bonanno3,6, A. Puliti1,2;  
1Medical Genetics Unit, Gaslini Institute, Genoa, Italy, 2Dept. of Neurosciences, 
Rehabilitation, Ophthalmology, Genetics, Maternal and Child Health (DiNOGMI), 
University of Genoa, Genoa, Italy, 3Dept. of Pharmacy, Pharmacology and Toxicology 
Unit, University of Genoa, Genoa, Italy, 4Dept. of Neuroscience, Università Politecnica 
delle Marche, Ancona, Italy, 5Dept. of Biology, University of Genoa, Genoa, Italy, 6Center 
of Excellence for Biomedical Research, University of Genoa, Genoa, Italy.

Amyotrophic lateral sclerosis (ALS) is a late-onset neurodegenerative disea-
se affecting upper and lower motor-neurons. Different genes and cellular 
events, including glutamate-mediated excitotoxicity, are though to contri-
bute to ALS. Mutations in the superoxide dismutase-1 (SOD1) accounts for 
20% of familial ALS. Our recent studies with mice expressing human SOD1 
carrying the G93A mutation (SOD1G93A) indicate that glutamate release is 
abnormally increased in the spinal cord neurons by mechanisms involving 
presynaptic metabotropic glutamate type 1 (mGlu1R) and type 5 (mGlu5R) 
autoreceptors activation and mGlu5R overexpression.
mGlu1R and mGlu5R are the only members of group I mGlu receptors, G 
protein-coupled receptors implicated in synaptic plasticity, feed-back con-
trol of glutamate release and excitotoxicity mechanisms of neurodegenera-
tion.
We thought to explore whether the excessive mGlu1R activity plays a role in 
the pathogenesis of ALS. To this end, we generated mice carrying half dosage 
of mGlu1R in the SOD1G93A background by crossing the SOD1G93A mouse with 
the Grm1crv4 mouse, which lacks mGlu1R because of a spontaneous recessive 
mutation, thus providing a genetic tool to evaluate the mGlu1R role in ALS.
SOD1G93AGrm1crv4/+ mice showed prolonged survival and amelioration in mo-
tor skills. Histological studies revealed as mGlu1R half dosage in the SOD1G93A 

background protects motor neurons from degeneration, preserves integrity 
of mitochondria and reverts astroglia activation. Over-expression of mGlu5 
receptors and abnormal glutamate release were also normalized.
These results demonstrate that mGlu1R deletion has a significant impact in 
ALS mice, thus providing the rationale for pharmacological approaches to 
ALS by blocking Group I metabotropic receptors.

 I. Musante: None. M. Milanese: None. T. Bonifacino: None. F. Giribaldi: 
None. P.I.A. Rossi: None. F. Conti: None. M. Melone: None. L. Vergani: 
None. A. Voci: None. G. Bonanno: None. A. Puliti: None.

P08.06
Association of ApoE polymorphisms in Bulgarian patients with 
Alzheimer disease and Frontotemporal dementia.
K. Mihova1, S. Mehrabian2, E. Boiadjieva1, O. Beltcheva1, R. Pavlova2, Y. Zhelev2, R. 
Kaneva1, A. Jordanova1,3, V. Mitev1, L. Traykov2;  
1Department of Medical Chemistry and Biochemistry, Molecular Medicine Center, 
Medical University, Sofia, Bulgaria, 2Clinic of Neurology, University Hospital 
„Alexandrovska“, Department of Neurology, Medical University, Sofia, Bulgaria, 3VIB 
Department of Molecular Genetics, University of Antwerp, Antwerp, Belgium.

Background: Alzheimer disease (AD) is characterized by cognitive impair-
ment and is the most common form of dementia caused by degeneration of 
the brain neurons resulting in memory and personality disorders. Apolipo-
protein E plays important role in cholesterol metabolism, immune regula-
tion, synaptic function, intracellular signaling and Aβ-trafficking. ApoE4 is 
known risk factor for AD and other diseases.
Materials and methods: In this study 197 patients with AD, 32 patients with 
Frontotemporal dementia (FTD) and 84 healthy control individuals (HC) 
were included. ApoE alleles (E2, E3, and E4) and genotypes were determi-
ned using restriction fragment length polymorphisms (RFLP) after simul-
taneous digestion of an amplified segment by AflIII and HaeII. Statistical 
analysis was done using chi square test.
Results and discussion: The ApoE4 allele frequency showed significant 
difference between the AD group (22%) and HC group (12%). It was as-
sociated with increased risk of AD (P=0.0047, OR=2.11), compared to E2 
and E3 alleles. ApoE2 allele was found in 4% of AD and in 9% of HC group 
and was associated with decreased risk of AD (P=0.012, OR=0.38). ApoE4 
allele in FTD (16%) compared to HC group (12%) shows difference as well 
as ApoE2 allele in FTD (3%) compared to HC group (9%) but did not reach 
significance due to the small sample size.
Conclusions: Our findings confirm the role of ApoE4 allele as risk factor for 
AD in Bulgarian patients. The study adds to the understanding of the mole-
cular basis of neurodegenerative diseases and may have implications for 
diagnostic testing and genetic counseling.

 K. Mihova: None. S. Mehrabian: None. E. Boiadjieva: None. O. Beltcheva: 
None. R. Pavlova: None. Y. Zhelev: None. R. Kaneva: None. A. Jordanova: 
None. V. Mitev: None. L. Traykov: None.

P08.07
Genome-wide association study of CSF biomarkers for identifying 
quantitative trait loci influencing the progression from MCI to AD
Y. Sun, M. Nilsson, A. Bresell, H. Salter;  
AstraZeneca, Stockholm, Sweden.

Background: CSF biomarkers of t-tau and p-tau181p are predictive of futu-
re conversion from mild cognitive impairment (MCI) to Alzheimer disease 
(AD). Other common genetic risk factors associated with CSF biomarkers 
that influence progression are still unknown. Method: Quality controlled 
data from 51,4932 SNPs and 177 Caucasian subjects from the ADNI cohort 
was included in the analysis. The main effect of SNP and SNP/progression 
interaction was assessed on the CSF biomarkers of t-tau, p-tau181, and two 
ratios t-tau/Aβ1-42 and p-tau181 /Aβ1-42, respectively. General linear re-
gression models were performed with adjustment for age, sex and APOε4 
status.
Results: The two genetic marker rs1445093 and rs12327358 in high lin-
kage disequilibrium (LD) (r2 =0.9) reached genome-wide significance for 
association with both endophenotypes t-tau and t-tau/Aβ1-42. These two 
SNPs are located in the upstream of the gene Netrin receptor DCC for which 
amyloid precursor protein (APP) functionally acts as a co-receptor to medi-
ate axon guidance [1]. Further investigation is needed to see if these SNPs 
belong to the promoter or regulatory elements of DCC. We also discovered 
that SNP rs1983298, in the gene encoding the receptor-type tyrosine-pro-
tein phosphatase-like N (PTPRN), differentially affected the CSF ptau levels 
(p= 6.73E-07) in the MCI to AD converter group and MCI stable group. In 
situ hybridization (ISH) showed that PTPRN was specifically expressed in 
the neurons but that severely degenerated neurons with aggregated ptau 
are associated with low or no mRNA expression of PTPRN. These genetic 
markers might be potential prognostic biomarkers and biomarkers for pa-
tient segmentation.

  Y. Sun: A. Employment (full or part-time); Significant; AstraZeneca. M. Nilsson: 
A. Employment (full or part-time); Significant; AstraZeneca. A. Bresell: A. 
Employment (full or part-time); Significant; AstraZeneca. H. Salter: A. Employment 
(full or part-time); Significant; AstraZeneca.
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P08.08
Expression Profiling of Medial Temporal Gyrus in Alzheimer’s Disease 
Patients Reveals an Enrichment in Neurotransmission Signaling 
Pathways
J. Krate1, I. S. Piras2, E. R. Delvaux3, J. D. Nolz3, T. G. Beach4, P. D. Coleman3, A. M. Persico2, 
M. J. Huentelman1;  
1Neurogenomics Division, Translational Genomics Research Institute (TGen), Phoenix, 
AZ, United States, 2Laboratory of Molecular Psychiatry and Neurogenetics, University 
Campus Bio-Medico, Rome, Italy, 3L.J. Roberts Center for Alzheimer‘s Research Banner 
Sun Health Research Institute, Sun City, AZ, United States, 4Civin Laboratory of 
Neuropathology at Banner Sun Health Research Institute, Sun City, AZ, United States.

We performed whole genome differential expression analysis on medial 
temporal gyrus (MTG) tissue from clinically characterized and neuropatho-
logically verified Alzheimer’s disease (AD) cases and controls (ND, n=100 
in each group). Quantile normalization followed by moderated t-statistic 
for differential analysis on data from Illumina HumanHT-12 BeadChip was 
performed. After P-value (FDR<0.05) and Fold Change (>|0.8|) filtering, we 
identified 143 DEGs in the AD/ND comparison. The DEGs were enriched for 
two groups of genes (both underexpressed in AD) belonging to pathways 
labeled “Synaptic Vesicle Trafficking” (SVT) and “Muscarinic Acetylcholine 
Receptor Signaling” (MARS, Table 1). The AD/ND comparison when analy-
zed by gender showed 45 and 328 DEGs for males and females, respectively. 
SVT was significantly enriched in both gender groups while MARS was only 
significant in the female group suggesting a potential gender difference in 
the pathways affected by AD. The major finding in the AD/ND group compa-
rison was the decreased expression of several SNARE complex components 
involved in synaptic vesicle docking at the presynaptic membrane.
Our data replicates prior findings in AD that include a decreased expression 
of SVT genes in frontal cortex and a demonstrable SNARE complex protein 
expression loss in the hippocampus and entorhinal cortex. In conclusion, in 
the MTG of AD patients we demonstrate a decreased expression of SNARE 
complex members and highlight that MARS gene expression changes are 
only found in females.
Tables
Pathway and associated genes with Fold 
change values

Total 
Sample Males Females

Synaptic_vesicle_trafficking P = 1.43E-
05

P = 1.87E-
08 P = 1.04E-04

VAMP2 - Vesicle-associated membrane protein 2 -0.982 -0.987 -0.974
SYT1 - Synaptotagmin-1 -1.418 -1.037 -1.810
SYN1 - Synapsin-1 -0.877 -0.872 -0.881
STX1A - Syntaxin-1A -0.850 -0.811 -0.887
STXBP1 - Syntaxin-binding protein 1 -1.264 -1.091 -1.440
NSF - Vesicle-fusing ATPase -1.075 -0.830 -1.327
SYP - Synaptophysin -0.954 -0.850 -1.058
Muscarinic acetylcholine receptor 1 and 3 
signaling pathway

P = 
5.02E-03

P = 
1.000

P = 
2.67E-02

PAK1 - Serine/threonine-protein kinase N1 -0.912 - -1.137
VAMP2 - Vesicle-associated membrane protein 2 -0.982 -0.987 -0.974
PRKCB - Protein kinase C beta type -0.994 - -1.255
STX1A - Syntaxin-1A -0.850 -0.811 -0.947
GNG2 - Guanine nucleotide-binding protein G 
subunit gamma-2 -0.874 - -1.128
Table 1: Results for pathway analysis for different AD/ND comparisons. Results of Fold 
Change > |0.8| for associated genes in the pathways are shown. P values for pathway 
analysis are multiple-testing corrected.
 J. Krate: None. I.S. Piras: None. E.R. Delvaux: None. J.D. Nolz: None. T.G. 
Beach: None. P.D. Coleman: None. A.M. Persico: None. M.J. Huentelman: 
None.

P08.09
Comparison of amplicon sequencing on Ion Torrent PGM with Sanger- 
and whole exome-sequencing
H. Thonberg1, L. Lilius2, C. Forsell2, C. Graff1,2;  
1Karolinska University Hospital, Stockholm, Sweden, 2Karolinska Institute-ADRC, 
Stockholm, Sweden.

Background: At the Department of Geriatric Medicine, patients with fami-
ly-history of dementia that indicates autosomal dominant inheritance are 
referred to mutation screening to identify causative mutations. Generally, 
Alzheimer patients are screened by Sanger-sequencing for variations in APP, 
PSEN1 and PSEN2, and patients with frontotemporal dementia are screened 
for variations in MAPT, GRN, and C9orf72. A less discriminative and a more 
time-efficient strategy of mutational screening, is to employ massive paral-
lel-sequencing on all possible dementia causing genes in a single analysis.
Aim: To compare the detection of genetic variations between different me-
thod/platforms of sequencing and to validate the usefulness of custom Am-
pliSeq panel for screening of dementia causing genes.
Material: DNA was collected from 10 patients at the Memory Clinic, Karo-
linska University Hospital, Stockholm Sweden, with an informed consent.
Method: Sanger sequencing was performed on ABI 3100-instrument and 

massive-parallel sequencing was done on an Ion Torrent PGM with a custom 
made AmpliSeq panel amplifying 196 different targets in 17 known demen-
tia genes.
Results and Discussion: Sanger-sequencing of the patient DNA identified 
134 genetic variations in subsets of the genes. Sequencing on PGM detected 
775 variants in all of the genes. Further analysis will compare the correlati-
on between Sanger- and PGM-sequencing to validate the use of massive-par-
allel sequencing in a clinical setting. The analysis will also compare variants 
detected by whole-exome sequencing and PGM. Data from the comparison 
will be presented and compared at the ESHG, 2013 conference.

 H. Thonberg: None. L. Lilius: None. C. Forsell: None. C. Graff: None.

P08.10
Positive association of C677T MTHFR polymorphism in Alzheimer 
Disease
F. Paula1, D. Camporez1, L. Belcavello1, R. L. Morelato2, I. D. Louro1, M. C. P. Batittuci1;  
1Federal University of Espírito Santo, Vitória, Brazil, 2Santa Casa de Misericórdia 
Hospital, Vitória, Brazil.

Alzheimer’s disease (AD) is a progressive neurological disorder characte-
rized by loss of memory and cognition. In the last years, many genes were 
identified as a risk factor for AD through Genome-Wide Association Studies. 
However, only few of them showed association in case controls studies. Alt-
hough a meta analysis for C677T MTHFR polymorphism to suggest risk for 
AD, case control studies show discordants results in different populations. 
The confirmation of positive association of specific polymorphisms in dif-
ferent population can help us to identify the contribution of the particular 
genes in the etiology of the AD according to the ethnic background. The ob-
jective of this work was to analyze through case control study the contributi-
on of C677T polymorphism as a risk factor for AD in population from Vitória 
(Southeast of Brazil). Eighty-two patients, selected by NINCDS-ADRDA clini-
cal parameters and 182 controls matched by gender, age and ethnicity were 
genotyped through PCR-RFLP. Positive association was found in CT genotype 
(OR=1.852; 95% IC.: 1,084- 3,162; p=0.0243), but not in other genotypes or 
alleles. The very small number of T allele observed in studied population 
can explain the absence of positive results for TT genotype. This research 
suggests that carries of C677T MTHFR polymorphism has 1,8 more chance 
to develop AD than other in studied population. This work may improve our 
knowledge about alleles of risk in AD and could help in future providing a 
profile of genetic susceptibility for AD in specific populations. Supported by 
FAPES, FACITEC, and MCTI/CNPQ/MEC/Capes.

 F. Paula: None. D. Camporez: None. L. Belcavello: None. R.L. Morelato: 
None. I.D. Louro: None. M.C.P. Batittuci: None.

P08.11
UBQLN-2 and PFN1 mutation screening in French FTLD and FTLD-ALS 
patients
S. Lattante1, I. Le Ber1,2, A. Camuzat1, J. Pariente3, T. French research network on FTD 
and FTD-ALS1, A. Brice1,4, E. Kabashi1;  
1Centre de Recherche de l’Institut du Cerveau et de la Moelle Epinière, Paris, France, 
2Hôpital Pitié-Salpêtrière, Centre de référence Démences Rares, Paris, France, 3Service 
de Neurologie; Pôle Neurosciences; CHU Purpan, Toulouse, France, 4Hôpital Pitié-
Salpêtrière, Département de Génétique et Cytogénétique, Paris, France.

Amyotrophic Lateral Sclerosis (ALS) and Frontotemporal Lobar Degenera-
tion (FTLD) are two adult onset neurological disorders with overlapping 
symptoms and clinical characteristics. It is well established that they share a 
common pathological and genetic background. The most common mutated 
gene in both conditions is C9ORF72 but there are a number of other genes 
responsible in different percentages of a limited number of sporadic and 
familial cases. Ubiquilin-2 (UBQLN-2) is at the moment the only ALS-related 
gene mapping on the X-chromosome, with mutations in the PXX domain 
first described in ALS patients with a mutational frequency of 2.6% in fa-
milial ALS cases with no evidence of male-to-male transmission. Recently, 
mutations in profilin 1 gene (PFN1) have been identified in patients with 
familial ALS, suggesting a role for this gene in the pathogenesis of the di-
sease. To determine the genetic contribution of UBQLN-2 and PFN1 in FTLD 
and FTLD-ALS, we screened a cohort of 136 French patients. We did not 
find any variant in PFN1 gene, while we identified a novel missense variant 
(c.1006A>G, p.T336A) in UBQLN-2 gene in one FTLD patient (0.7%). The va-
riant is not present in dbSNP137, 1000 Genomes database and Exome Vari-
ant Server. Its pathogenicity is suggested by the high conservation of Thr336 
residue through the evolution but its role is still unclear. We conclude that 
UBQLN-2 and PFN1 mutations are extremely rare in a French cohort of FTLD 
and FTLD-ALS patients and should not be analyzed systematically.
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P08.12
Mutations in the 3′ Untranslated Region of FUS causing FUS 
overexpression in primary fibroblast coltures are associated with 
Amyotrophic Lateral Sclerosis.
M. Sabatelli, A. Moncada, A. Conte, S. Lattante, G. Marangi, M. Lucchini, M. Luigetti, M. 
Mrabella, M. Zollino;  
Catholic University of Rome, Rome, Italy.

Amyotrophic Lateral Sclerosis (ALS) is a severe neurodegenerative disorder 
involving upper and lower motor neurons. Mutations in the genes encoding 
FUS have been identified in a subset of sporadic and familial ALS patients.
We studied whether mutations in the 3’ Untranslated region (3’UTR) of 
FUS are associated with ALS. Sequencing the whole 3’ UTR region of FUS 
in 555 ALS patients revealed 4 variants (c.*48 G>A, c.*59 G>A, c.*108 C>T 
and c.*110 G>T) in 4 sporadic ALS patients. Identified mutations were not 
detected in 400 ethnically matched controls. Primary fibroblast coltures 
were studied in patients harbouring the c.*59 G>A, c.*108 C>T and c.*110 
G>T variants, and results were compared with those of four controls, of one 
patient with the FUS R521C variant , and of two sporadic ALS patients wit-
hout mutations in ALS genes. By immunostaining, patients with mutation in 
3’UTR of FUS showed huge FUS deposits in the cytoplasm. The patient with 
the R521C mutation showed a slight increase of cytoplasmic FUS associated 
with a loss of detection in nuclei. Compartmental fractionation of fibroblasts 
and immunoblotting of these fractions disclosed a large amount of FUS in 
the cytosol of cells from patients with mutated 3’UTR and, in a lesser extent, 
from the R521C patient.
Our findings indicate that mutations in 3’UTR of FUS lead to translation de-
regulation and suggest that FUS deposits in the wild type configuration is 
the underlying cause of the disease in these cases. 

 M. Sabatelli: None. A. Moncada: None. A. Conte: None. S. Lattante: None. G. 
Marangi: None. M. Lucchini: None. M. Luigetti: None. M. Mrabella: None. M. 
Zollino: None.

P08.13
Somatic instability in sporadic amyotrophic lateral sclerosis ?
C. S. Leblond1,2, M. J. Strong3,4, K. Volkening3,4, P. Hince1, J. Robertson5, L. Zinman6, P. A. 
Dion1,7, G. A. Rouleau1,8;  
1CHUM Research Center, Montréal, QC, Canada, 2Molecular Biology department of 
Montreal University, Montreal, QC, Canada, 3Molecular Brain Research Group, Robarts 
Research Institute, University of Western Ontario, London, ON, Canada, 4Department of 
Clinical Neurological Sciences, Schulich School of Medicine and Dentistry, University of 
Western Ontario, London, ON, Canada, 5Tanz Centre for Research in Neurodegenerative 
Diseases, and Department of Laboratory Medicine and Pathobiology, University of 
Toronto, Toronto, ON, Canada, 6Sunnybrook Health Sciences Centre, Toronto, ON, 
Canada, 7Pathology and Cellular Biology department of Montreal University, Montréal, 
QC, Canada, 8Montreal Neurological Institute and Hospital, Mc Gill University, Montréal, 
QC, Canada.

Amyotrophic lateral sclerosis (ALS) is a devastating neurological disease 
characterized by motor neuron degeneration of motor cortex, brainstem and 
spinal cord. The majority of ALS cases are sporadic (sALS) and only 5-10% 
have a family history (fALS). Whereas 60-80% of fALS cases are explained by 
germinal mutations, the genetic etiology of sALS remains unclear. Nonethe-
less, it’s important to keep in mind that current genetic evidences for sALS 
come from genetic examinations mainly made using blood DNA. Here, we 
hypothesize that somatic mutations appear early during the development 
of embryonic spinal cord and could later trigger the development of sALS. 
Given ALS is a motor neuron disease affecting the corticospinal tract, we are 
in the process of preparing 1000 sections using flash frozen spinal cords 
obtained from sALS patients. These sections will be individually screened 
for the presence of mutations in the most commonly observed ALS genes. 
At first, we will look for repeat expansion in C9ORF72 by repeat-primed pcr 
(RP-PCR), since repeat mutations have been shown to be unstable during 
replication and DNA repair. Following this, we will look for point mutations 
in SOD1, TARDBP and FUS using a targeted deep sequencing method speci-
fically designed to identify rare somatic events. To date, we have examined 
251 spinal cord sections derived from 10 sALS patients for the presence of 
expanded C9ORF72 alleles, but none was thus far detected. This nonethe-
less enabled us to establish RP-PCR conditions that are sensitive enough to 
detect expansions at a low level of mosaicism (20%).

 C.S. Leblond: None. M.J. Strong: None. K. Volkening: None. P. Hince: 
None. J. Robertson: None. L. Zinman: None. P.A. Dion: None. G.A. Rouleau: 
None.

P08.14
Genetic and functional studies of autosomal recessive spastic ataxia of 
Charlevoix-Saguenay (ARSACS)
J. Pilliod1, J. Lavie1, I. Courpy1, E. Maurat1, M. Anheim2, M. Barth3, A. Guichet3, C. Rooryck-
Thambo1, B. Arveiler1, S. Forlani2, F. Lesne2, F. Mochel2, K. N’Guyen4, A. Durr2, A. Brice2, D. 
Lacombe1, G. Stevanin2, R. Rossignol1, G. Benard1, C. Goizet1;  
1Univ. Bordeaux, Maladies Rares : Génétique et Métabolisme (MRGM), EA 4576, 
Bordeaux, France, 2Pitie-Salpêtrière Hospital, INSERM/UPMC UMR_S975, Paris, France, 
3CHU Angers, Service of Genetics, Angers, France, 4Timone Hospital, Department of 
Medical Genetic, Marseille, France.

Autosomal recessive spastic ataxia of Charlevoix-Saguenay (ARSACS) is the 
second most frequent form of spastic ataxia and is caused by mutations in 
the SACS gene encoding sacsin. Previous subcellular localization study de-
monstrated that 30% of sacsin is localized to the mitochondria but its speci-
fic function is still unknown.
We have searched for mutations by direct sequencing and customized CGH 
array in SACS in a series of 310 patients affected by progressive spastic ata-
xia with age at onset < 45 years. We identified 21 mutations (5 missenses 
and 16 truncating) that correspond to 6% of mutated patients definitely 
diagnosed with ARSACS. A search for phenotype-genotype correlations is 
in progress.
We obtained primary cultures of patients’ fibroblasts in order to perform 
functional analyses of sacsin. One patient carries two heterozygous nonsen-
se mutations (p.L1180LfsX8 and p.K3747X) and the other is homozygous 
for a missense mutation (p.R272H). The mitochondrial network appeared 
quantitatively altered (with a decrease of 50% of the global mitochondrial 
mass) and we observed an abnormal mitochondrial shape with the presence 
of bubbles in both patients. We also began to study potential interactions of 
sacsin with partners, particularly with proteins involved in the control of 
mitochondrial dynamics such as DRP1 and MFN1/2.

 J. Pilliod: None. J. Lavie: None. I. Courpy: None. E. Maurat: None. M. Anheim: 
None. M. Barth: None. A. Guichet: None. C. Rooryck-Thambo: None. B. 
Arveiler: None. S. Forlani: None. F. Lesne: None. F. Mochel: None. K. N’Guyen: 
None. A. Durr: None. A. Brice: None. D. Lacombe: None. G. Stevanin: None. R. 
Rossignol: None. G. Benard: None. C. Goizet: None.

P08.15
De novo TITF1 gene mutation causing Benign Hereditary Chorea with 
Hypothyroidism and Pituitary Mass
L. Veneziano1, M. Frontali1, E. Mantuano1, M. Parkinson2, K. P. Bhatia2, P. Giunti2;  
1Institute of Translational Pharmacology. National Research Council of Italy, Rome, Italy, 
2Institute of Neurology. National hospital for Neurology and Neurosurgery. UCL, London, 
United Kingdom.

Benign hereditary chorea (BHC) is an autosomal dominant disorder of ear-
ly onset characterised by non progressive choreic movements with normal 
cognitive function occasionally associated with hypothyroidism and respi-
ratory problems. This condition is caused by mutations in TITF-1 gene (also 
known as NKX2.1), encoding the Thyroid Transcription Factor-1
The proband of the described family, affected with BHC, presented in infancy 
with delayed walking and ataxic features, then chorea and developed hy-
pothyroidism at the age of 33. She never experienced any respiratory sym-
ptoms, and on imaging she was found to have a large cystic pituitary mass.
Genetic testing showed that the proband carries a novel TITF-1 nonsense 
mutation. This mutation was transmitted to her affected child, which pre-
sented in infancy with delayed walking and mild non-progressive chorea.
The genetic analysis of the whole family confirmed that the mutation arose 
de-novo in the proband.
We discuss the effect of this new mutation and the phenotype heterogeneity 
of the disease

 L. Veneziano: None. M. Frontali: None. E. Mantuano: None. M. Parkinson: 
None. K.P. Bhatia: None. P. Giunti: None.

P08.16
Association of leukocyte telomere length and MRI correlates of brain 
aging: Results of the Austrian Stroke Prevention Study
A. Sen1, P. Freudenberger1, M. Schallert2, C. Nagl1, S. Seiler2, K. Petrovic2, R. Schmidt2, H. 
Schmidt1,2;  
1Research Unit for Genetic Epidemiology,Institute of Molecular Biology and 
Biochemistry, Medical University Graz, Graz, Austria, 2Department of Neurology, Medical 
University Graz, Graz, Austria.

Background: Telomeres shortening is a consequence of cell division and is 
biological factor related to cellular aging. Shorter leukocyte telomere length 
(LTL) is linked to age-related diseases. The objective of the present study 
was to explore the relation between LTL and magnetic resonance imaging 
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(MRI) detected structural and morphological changes in the normal elderly 
individuals.
Hypothesis: We hypothesize that shorter LTL is related to loss of MRI detec-
ted total brain volume and increase in white matter lesions (WML).
Methods: Relative LTL was measured by quantitative RT PCR in 909 parti-
cipants (mean age=66years, 57%female) of the Austrian Stroke Prevention 
Study, a community-based cohort study. All subjects underwent brain MRI 
with automated assessment of brain parenchymal fraction (BPF,%) by use 
of SIENAX and semi-automated measurement of WML volume (cm3). The 
effect of LTL on MRI correlates was tested using multiple linear regressions 
by adjusting for age and sex (Model1) and by additionally adjusting for va-
scular risk factors such as hypertension, diabetes, cardiovascular disease, 
smoking, apoϵ4 carrier status, BMI (Model2).
Results: We observed significant association between LTL and BPF 
(Model1:β=0.01,p<.001) when adjusted for age and sex. The association 
remained significant when additionally adjusted for vascular risk factors 
(Model2:β=0.01,p<.001). A trend for association was observed between LTL 
and WML (Model1:β=0.11,p=0.10;Model2:β=.14,p=0.05).
Conclusion: Our results suggest that LTL attrition independently of vascular 
risk factors may be involved in the development of brain atrophy or risk of 
dementia. Further longitudinal studies are needed to investigate if LTL may 
represent a biomarker for brain aging.

 A. Sen: None. P. Freudenberger: None. M. Schallert: None. C. Nagl: None. S. 
Seiler: None. K. Petrovic: None. R. Schmidt: None. H. Schmidt: None.

P08.17
A rearrangement in OCLN causes brain calcification and renal 
dysfunction
M. A. LeBlanc1, L. S. Penney1, D. Gaston1, Y. Shi2, E. Aberg3, M. Nightingale1, H. Jiang4, R. 
M. Gillett1, S. Fahiminiya2, C. Macgillivray5, E. P. Wood1, P. D. Acott1, M. N. Khan1, M. E. 
Samuels6, J. Majewski2, A. Orr1, C. R. McMaster1, K. Bedard1;  
1Dalhousie University, Halifax, NS, Canada, 2McGill University, Montreal, QC, Canada, 
3Maritime Medical Genetics, IWK Health Centre, Halifax, NS, Canada, 4Princess Margaret 
Centre, Toronto, ON, Canada, 5Capital Health, Halifax, NS, Canada, 6University of 
Montreal, Montreal, QC, Canada.

Pediatric intracranial calcification may be caused by inherited or acquired 
factors. An autosomal recessive form also referred to as pseudo-TORCH 
syndrome is characterized by calcium accumulation in the brain, congeni-
tal microcephaly and severe developmental impairment. Mutations in the 
gene encoding the tight junction protein occludin (OCLN) at exon 3 or at the 
5-6 intron splice site result in brain calcification and polymicrogyria with 
no evidence of extra-cranial phenotypes. We ascertained a consanguineous 
family with two cases of brain calcification coupled with significant renal 
dysfunction, and identified a previously unknown rearrangement of the 
OCLN gene. A combination of molecular techniques was used to characte-
rize the underlying genetic cause for the disease. SNP genotyping defined 
a genomic region shared between affected individuals, while whole exome 
data revealed a deletion at exon 9 of the OCLN gene. MLPA, PCR and Sanger 
sequencing confirmed this deletion and further identified a rearrangement 
of the genetic region. Detection of the rearrangement was complicated by 
the presence of a replication within the genome of a section that extends 
from exon 5 to beyond the OCLN gene. Of the seven OCLN splice variants 
described by UniprotKB, all make use of exon 9 while the OCLN variants 
that use exons 3, 5, and 6 are tissue specific. The mutation in exon 9, as was 
observed in our patients, would lead to the loss of OCLN in all tissues and 
likely explains the observed phenotypes in our cohort that extends beyond 
the brain.

 M.A. LeBlanc: None. L.S. Penney: None. D. Gaston: None. Y. Shi: None. E. 
Aberg: None. M. Nightingale: None. H. Jiang: None. R.M. Gillett: None. S. 
Fahiminiya: None. C. Macgillivray: None. E.P. Wood: None. P.D. Acott: 
None. M.N. Khan: None. M.E. Samuels: None. J. Majewski: None. A. Orr: 
None. C.R. McMaster: None. K. Bedard: None.

P08.18
Neuroimaging algorithm of Neurodegeneration with Brain Iron 
Accumulation (NBIA) directs molecular genetic analyses and prompts 
gene identification
N. Boddaert1,2, I. Desguerre1,3, A. Rotig1,4, M. Rio1,4, F. Brunelle1,2, A. Munnich1,4;  
1Hopital Necker, paris, France, 2Department of Peadiatric Radiology, Hôpital Necker-
Enfants Malades and University Paris Descartes, Sorbonne Paris Cité, Imagine Institute, 
Paris, France, 3Department of Peadiatric Neurology, Hôpital Necker-Enfants Malades 
and University Paris Descartes, Sorbonne Paris Cité, Paris, France, 4Department of 
Genetics, Hôpital Necker-Enfants Malades and University Paris Descartes, Sorbonne 
Paris Cité, Imagine Institute, Paris, France.

Neurodegeneration with Brain Iron Accumulation (NBIA) is an emerging 
class of hereditary neurodegenerative diseases resulting in extrapyramidal 
movement disorders, intellectual deterioration and characteristic deposi-
tion of iron in the basal ganglia. The best MRI sequence to visualize iron 
accumulation is T2*.
While a number of NBIA causes have recently been reported, we propose a 
diagnostic-algorithm based on neuroimaging features to direct molecular 
genetic analyses. This algorithm relies on 5 very simple MRI criteria name-
ly:
1/“Eye of the tiger” in the globi pallidi on T2
2/ Hypointensity of globi pallidi, either isolated or associated with caudate/
putamen hypointensity onT2
3/ Hyperintensity of substantia nigra on T1
4/ White matter anomalies on T2
5/ Cerebellar and/or brainstem atrophy
Combining these 5 criteria in a paediatric series of 23 NBIA cases referred 
to our paediatric-genetic department, led to molecular diagnosis in 16/23 
patients. The diagnoses comprised: Pantothenate kinase (PKAN) deficien-
cy: 3 cases); Mitochondrial membrane protein (MPAN) deficiency: 1 case; 
Neuroaxonal Dystrophy (NAD): 9 cases; Fatty-Acid-Hydroxylase-associated 
Neurodegeneration (FAHN): 2 cases; Beta-propeller-protein associated-
neurodegeneration (BPAN): 1 case.
The remaining 7 cases are still undiagnosed. Among them, 4/7 fulfilled cli-
nical and brain MRI criteria of slowly progressive NAD. We have launched a 
systematic trio-exome screening of undiagnosed cases and eventually iden-
tified a novel disease gene delineating a novel physiopathological mecha-
nism of NBIA.
In conclusion, we suggest giving consideration to brain MRI to direct mole-
cular genetic testing in NBIA. This approach is a prerequisite for future stu-
dies aimed at identifying novel diseases genes in this increasingly recogni-
zed group of disorders.

 N. Boddaert: None. I. Desguerre: None. A. Rotig: None. M. Rio: None. F. 
Brunelle: None. A. Munnich: None.

P08.19
MiRNA expression profiling in cortical neurons under conditions of 
transient focal ischemia
V. A. Gusar1, A. V. Timofeeva1, I. S. Zhanin1, A. Y. Asanov2, S. I. Shram3, N. Myasoedov3, V. G. 
Pinelis1;  
1Scientific center for children‘s health, RAMS, Moscow, Russian Federation, 2I.M. 
Sechenov First Moscow State medical University, Moscow, Russian Federation, 3Institute 
of molecular genetics, RAS, Moscow, Russian Federation.

Background. One of the important problems of modern medicine is to pro-
tect neurons against ischemia, traumatic brain injury and some neurodege-
nerative diseases. To understand the nature of these pathological processes 
at the molecular level it is reasonable to analyze the expression of genes 
and their post-transcriptional regulators, microRNAs (miRs), involved in the 
pathogenesis of these diseases.
Materials & Methods. Unilateral focal ischemia was performed by photoche-
mically induced thrombosis in adult male rats. Total RNA and miRs were 
extracted from ischemic penumbra of rat cortex sensorimotor area and from 
control ipsilateral cortical region after 24 hours reperfusion by miRNeasy 
Miro Kit and RNeasy MinElute Cleanup Kit (Qiagen), respectively.
MiRs expression profiling of ischemic and control samples were carried out 
by quantitative real time RT-PCR using Custom miScript Primer Assay and 
miScript SYBR Green PCR Kit (Qiagen).
Results. Selection of 45 specific miRs was carried out following two
criteria: cortical-specific miRs expression and target-specific regulation 
of genes potentially involved in ischemia using database miRanda, PicTar, 
TargetScan and Pubmed. Ischemic and control samples from the same rat 
were analyzed simultaneously on the same Custom plate. Of these 45 miRs, 
3 miRs (rno-miR-30a-5p, -30a-3p, -21-5p) were upregulated and 8 miRs 
(rno-miR- 186-5p, -29a-3p, -223-3p, -23a-3p, -29a-5p, -497-5p, -551b-3p 
and rno-let-
7f-5p) were down regulated significantly.
Conclusions. We have obtained preliminary data on miRNAs expression pro-
filing during transient focal ischemia. Further studies are needed to evaluate 
the possible use of miRNAs as biomarkers in stroke and related patholo-
gies.

 V.A. Gusar: None. A.V. Timofeeva: None. I.S. Zhanin: None. A.Y. Asanov: 
None. S.I. Shram: None. N. Myasoedov: None. V.G. Pinelis: None.
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P08.20
Candidate Cacna1a modifier genes in a C. elegans large scale 
functional RNAi screen
M. C. Pereira1,2, S. Morais1,2, J. Sequeiros1,2,3, I. Alonso1,2,3;  
1IBMC, Porto, Portugal, 2ICBAS, Porto, Portugal, 3CGPP, Porto, Portugal.

Mutations in the CACNA1A gene that encodes the pore-forming α1-subunit of 
human voltage-gated Cav2.1 (P/Q-type) Ca2+ channels cause several autoso-
mal-dominant neurologic disorders, including familial hemiplegic migraine 
type 1 (FHM1), episodic ataxia type 2 (EA2), and spinocerebellar ataxia type 
6 (SCA6).
In order to identify modifiers of uncoordination in movement disorders, we 
performed a large scale functional RNAi screen using the C. elegans strain 
CB55, which carries a truncating mutation in the unc-2 gene, the worm or-
tholog for the human CACNA1A.
The screen was carried out by the feeding method in 96-well liquid cultu-
re format using the ORFeome v1.1 feeding library as previously described. 
We used time-lapse imaging of worms in liquid culture to assess changes 
in thrashing behaviour. Raw imaging data was analysed with open source 
Image J, and the thrashing analysis results were loaded on CellHTS2 for 
further exploration.
We looked for genes that when silenced either ameliorated the slow and un-
coordinated phenotype of unc-2 or interacted to produce a more severe phe-
notype. Raw data was collected for the full library and 95% of the primary 
screen has been analysed by CellHTS2. During the primary screen we found 
142 candidate genes improving CB55 motor function, and 148 candidate ge-
nes increasing unc-2 impairment, through interaction with Cacna1a. Gene 
ontology revealed an overrepresentation of genes involved in development, 
growth, locomotion, signal transduction and vesicle mediated transport.
We are now following with more detail the genes that already scored in the 
first screen by expanding the panel of behavioural and neurodegeneration 
assays.

 M.C. Pereira: None. S. Morais: None. J. Sequeiros: None. I. Alonso: None.

P08.21
NOTCH3 unclassified variants leading to CADASIL. Importance of skin 
biopsy to establish causality and CADASIL diagnosis.
C. Debout1, M. Amador2, C. Prieto Morin2, M. Mine2, M. Coquemont3, F. Chapon4, E. 
Tournier-Lasserve2;  
1Université de Caen Basse-Normandie, Laboratoire d’Histologie, Caen, 14032, France, 
CAEN, France, 2AP-HP, Service de Génétique Neurovasculaire, Hôpital Lariboisière, 
PARIS, France, 3Université de Caen Basse-Normandie, Laboratoire d’Histologie, CAEN, 
France, 4Université de Caen Basse-Normandie, Laboratoire d’Histologie- INSERM, U 
1075 COMETE, CAEN, France.

CADASIL (Cerebral autosomal dominant arteriopathy with subcortical in-
farcts and leukoencephalopathy), the most common familial vascular de-
mentia, is characterized by stereotyped NOTCH3 mutations leading to an 
odd number of cysteine residues in the EGF like motifs of this receptor and 
the presence of typical GOM (Granular Osmiophilic Material) in the basal 
membrane of vascular smooth muscle cells as shown by electronic micro-
scopy (EM) study of skin biopsy.
Some patients referred for molecular diagnostic of CADASIL harbor mis-
sense variants which do not affect the number of cysteine residues and are 
absent from databases, raising the question of their causality. Our current 
hypothesis is that some of these “missense” variants might behave as splice 
variants leading to an odd of number of cysteine residues and therefore be 
true CADASIL mutations.
18 Patients showing NOTCH3 missense variants absent from EVS, 1000ge-
nomes and dbSNP137 were included. All 23 exons known to be mutated in 
CADASIL were sequenced and EM analysis of skin biopsy was performed in 
all patients.
Only one patient (P18) showed typical GOM. This patient has a G73R muta-
tion (c. 295G>C, exon 3). cDNA analysis is on going to analyze the putative 
splicing effect of this mutated allele, using mRNA extracted from skin biopsy 
and cultured fibroblasts.
In summary, some patients with missense variants which do not affect the 
number of cysteine residues are true CADASIL patients showing typical 
GOM on EM skin biopsy. This study emphasizes the need to conduct a skin 
biopsy for NOTCH3 unclassified variants.

 C. Debout: None. M. Amador: None. C. Prieto Morin: None. M. Mine: None. M. 
Coquemont: None. F. Chapon: None. E. Tournier-Lasserve: None.

P08.23
West syndrome, general psychomotor retardation and dysmorphic 
features in a female patient due to a 2.92 Mb microdeletion leading 
to a haploinsufficiency of the CDKL5 gene and several additional 
flanking genes.
P. M. Kroisel1, U. Pichler2, D. Kuchernig2, M. Mach1, C. Pischler1, T. Schwarzbraun1, K. B. 
Wagner1, M. R. Speicher1;  
1Institute of Human Genetics, Medical University of Graz, Graz, Austria, 2Department of 
Pediatrics and Adolescent Medicine, General Hospital of Klagenfurt, Klagenfurt, Austria.

By array CGH-analysis we identified a X-chromosomal microdeletion that 
occurred de novo in a now 14.5 month old girl, the second child of a Austri-
an couple, according our result: arr Xp22.2p22.13(15,767,378-18,684,139)
x1. This microdeletion causing the loss of less than 20 genes was confirmed 
by Q-PCR. The first born child of this couple, a boy, is healthy. The female 
patient was able to sit with 8 month however still cannot walk or speak. 
With 7 month she showed first myoclonic seizures. Up to that age her gene-
ral development was within the normal range. Since seizures became more 
frequent and severe, with12 month antiepileptic drugs like Keppra were 
applied. Several female and at least one male patient with similar but ap-
parently not identical chromosomal breakpoints were thus far reported or 
communicated in databases like DECIPHER or ISCA. The apparent lack of 
obvious recurrent chromosomal breakpoints could suggest that for these 
microdeletions no common molecular mechanism might be involved. But 
there is a considerable overlap of the described microdeletions and because 
loss of the CDKL5 gene is causing a severe form of a variant of Rett syndro-
me, this disorder is certainly a main clinical feature of a potential contiguous 
gene syndrome from that genomic region. Since differences in X-inactivation 
may modify onset and severity of this and linked disorders, like PDHC, as 
reported recently, it is clearly important to determine precisely the deletion 
size with number of affected genes and X-inactivation (79% in our patient) 
to allow a better comparison and prognostic considerations.

 P.M. Kroisel: None. U. Pichler: None. D. Kuchernig: None. M. Mach: None. C. 
Pischler: None. T. Schwarzbraun: None. K.B. Wagner: None. M.R. Speicher: 
None.

P08.24
Genome-wide analysis of genotype-dependent CTCF DNA binding
W. M. C. van Roon-Mom, B. A. Pepers, A. Mastrokolias, J. T. den Dunnen, P. A. C. ‚t Hoen;  
LUMC, Leiden, Netherlands.

The aim of the current study was to assess the effect of genetic variation 
in the DNA binding protein recognition sequence of CCCTC-binding factor 
(CTCF) and its potential involvement in Huntington’s disease. CTCF is an 
ubiquitously expressed, highly conserved protein containing an 11 zinc fin-
ger DNA binding domain. It is essential for viability and considered to play 
an important role in local and long-range inter- and intra-chromosomal in-
teractions and transcriptional regulation. CTCF is also known to act as insu-
lator (as chromatin barrier or enhancer blocker), regulate nuclear localiza-
tion, or participate in imprinting control. The DNA binding site of CTCF has 
a well-characterized and highly conserved binding motif. 95% of the CTCF 
binding sites identified by ChIPseq experiments contain the consensus mo-
tif. Single nucleotide variants within DNA binding sites are known to have 
a major impact on protein binding and consequently its function. Genome 
wide statistical analysis was performed in ChIPseq data from two fibroblast 
cell lines from control subjects and two from subjects with Huntington’s di-
sease. We detected 21 sites that differed significantly in CTCF binding. Twel-
ve of these sites contained a single nucleotide polymorphism (SNP) in the 
binding site thereby explaining differential CTCF binding. We confirmed this 
SNP specific binding with an Electro Mobility Shift Assay. Examination of the 
SNPs in 14 more brain samples (7 for each group) showed no segregation 
with the neurological condition.

 W.M.C. van Roon-Mom: None. B.A. Pepers: None. A. Mastrokolias: None. J.T. 
den Dunnen: None. P.A.C. ‚t Hoen: None.

P08.25
Genetic testing in hereditary neuropathies: our 10 years experience
A. Gal1, B. Bereznai1, E. T. Varga1, P. Balicza1, G. M. Milley1, Z. Aranyi2, J. Boczan3, P. 
Dioszeghy4, L. Kalaydiyeva5, M. J. Molnar1;  
1Semmelweis University, Institute of Genomic Medicine and Rare Disorders, Budapest, 
Hungary, 2Semmelweis University, Department of Neurology, Budapest, Hungary, 
3Department of Neurology, Medical and Health Science Center of the University of 
Debrecen, Debrecen, Hungary, 4Department of Neurology, Andras Josa Hospital, 
Nyiregyhaza, Hungary, 5Centre for Human Genetics, Edith Cowan University, Perth, 
Australia.

Objectives: Charcot-Marie-Tooth neuropathies (CMT) are a clinically and ge-
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netically heterogeneous group of rare inherited neuropathies. Their preva-
lence is 1:2,500. Until now more than 50 CMT genes have been identified.
Aims: In this study we analysed the mutation frequencies of the most com-
mon genes (PMP22 duplication, deletion, MPZ, MFN2, Connexin 32 and 
EGR2 mutations) in an electrophysiologically well-characterized group of 
patients. In patients with gypsy origin two founder mutations (NDRG1-
R148X; CCFDN-IVS6+389C>T) were also tested.
Patients and methods:
450 Caucasian (256 male and 194 female) and 15 Roma (4 male and 11 fe-
male) clinically and electrophysiologically characterized patients with neu-
ropathy have been investigated (196 were familial cases from 85 families). 
The mutation analysis was performed by MLPA, real-time PCR, PCR-RFLP 
and bidirectional sequencing.
Results: The quantitative analysis of the PMP22 gene found 84 duplications 
and 65 deletions. Pathogenic mutations in the MPZ gene were detected in 
11, in the EGR2 gene in 2, in the MFN2 gene in 5 and in the Connexin32 gene 
in 17 cases. In the Roma patients LOM type of neuropathy was present in 8, 
CCFDN mutation in 4 cases. In 1 family the PMP22 deletion and a pathogenic 
EGR2 mutation coexisted.
Conclusion: Pathogenic mutation has been identified in 41,5% of the investi-
gated patients. In our presentation we would like to emphasize that muta-
tion analysis of clinically and electrophysiologically well-characterized neu-
ropathic patients reveals the genetic etiology in a relatively large percent 
of cases.

 A. Gal: None. B. Bereznai: None. E.T. Varga: None. P. Balicza: None. G.M. 
Milley: None. Z. Aranyi: None. J. Boczan: None. P. Dioszeghy: None. L. 
Kalaydiyeva: None. M.J. Molnar: None.

P08.26
Second case of COFS Syndrome type 2 confirmed by compound 
heterozygous mutations in ERCC2
S. Krüger1, A. Bier1, J. Plaschke1, S. Reif1, M. Jatzwauk1, F. R. Kreuz1, A. Storcks2, S. 
Spranger3;  
1Gemeinschaftspraxis für Humangenetik, Dresden, Germany, 2St. Marien-Hospital, Klinik 
für Kinder-und Jugendmedizin, Vechta, Germany, 3Praxis für Humangenetik, Bremen, 
Germany.

Cerebrooculofacioskeletal syndrome (COFS, Peña-Shokeir syndrome type 
II) is a very rare progressive neurodegenerative disorder characterised by 
microcephaly, severe intellectual disability, congenital cataracts, facial dys-
morphism, and arthrogryposis. By far, the most common subtype is COFS 
type 1 (COFS1), which is caused by biallelic mutations in ERCC6, the major 
gene underlying Cockayne syndrome (CSB). Most COFS1 patients originate 
from the Manitoba aboriginal population, in which the condition was ori-
ginally described. Furthermore, a founder mutation has been identified to 
cause COFS1 in six individuals from a large consanguineous pedigree from 
northern Finland.
In contrast, until now only one patient has been described with COFS type 
2 (COFS2), which is caused by biallelic mutations in ERCC2, the gene un-
derlying Xeroderma pigmentosum, group D (XPD), and trichothiodystro-
phy (TTD). This patient was the child of nonconsanguineous Ashkenazi 
Jewish parents. He showed typical COFS symptoms and died at the age of 
3.5 years.
Here we report on the second COFS2 case carrying compound heterozy-
gous mutations in ERCC2. This 6 month old male infant was born to non-
consanguineous Kosovo Albanian parents who previously had two healthy 
children and one induced abortion due to prenatal diagnosed arthrogrypo-
sis. The patient presented with intrauterine growth retardation, microce-
phaly, developmental delay, congenital cataracts, facial dysmorphism, and 
congenital arthrogryposis. While complete analysis of ERCC6 did not reveal 
any mutation, two heterozygous mutations in ERCC2 could be identified: 
c.1703_1704delTT, p.Phe568Tyrfs*2 in exon 18 and c.1843G>A, p.Gly615Arg 
in exon 20. Analysis of parents indicated the compound heterozygous state 
of the patient.

 S. Krüger: None. A. Bier: None. J. Plaschke: None. S. Reif: None. M. 
Jatzwauk: None. F.R. Kreuz: None. A. Storcks: None. S. Spranger: None.

P08.27
Presymptomatic testing in hereditary Creutzfeldt-Jakob disease
E. Schaerer1, M. Babonneau1,2, A. Herson1, C. Boucher1, J. Laplanche3, J. Brandel2, J. 
Feingold1, M. Gargiulo1,4, A. Durr1,5,6;  
1APHP, Département de Génétique et Cytogénétique, Groupe Hospitalier Pitié-
Salpêtrière, Paris, France, 2APHP, Cellule Nationale de référence des maladies de 
Creutzfeldt-Jakob, Groupe Hospitalier Pitié-Salpêtrière, Paris, France, 3APHP, UF de 
Génétique Moléculaire Biochimie-Hémostase, Laboratoire associé au CNR ATNC, 

Pôle B2P, GH Saint-Louis-Lariboisière-Fernand-Widal, Paris, France, 4Laboratoire 
de Psychologie Clinique et Psychopathologie (EA 4056), Université Paris Descartes, 
Sorbonne Paris cité, Institut de Psychologie, Paris, France, 5INSERM, UMR_S975 - Institut 
du cerveau et la moelle épinière, Paris, France, 6UPMC University Paris 06, UMR_S975, 
Paris, France.

This study aims to describe motivations and attitudes of persons at risk for 
hereditary Creutzfeldt-Jakob Disease (CJD) and to compare with those at 
risk for Huntington‘s Disease (HD). Two features distinguished being at risk 
for CJD from HD: incomplete penetrance and the reduced time to risk disco-
very. In most instances, it was during the illness/death of the index case that 
descendants discover there at risk status whereas in HD, risk awareness 
might be years. Since 1992, there were 1930 requests for presymptomatic 
testing for late-onset neurological diseases. Most were at risk for HD (HTT, 
n= 1624; 85%), and CJD (PRNP, n= 20; 1%). There were 15 women and 5 
men, mean age at request was 40.2 ± 9.5 years (versus 35.1 ±12.1 in HD 
n=1612, p=.054). The reasons to take the test was to inform descendants of 
their risk (n=8), “ to know” (n=8) and parental choice (n=3). Only 6/20 did 
choose not to take the test (comparable to 33% in HD p=.78) and 13 obtai-
ned a test result (6 carriers). Parents at risk for CJD reported difficulties to 
inform their descendants after an unfavourable result and, as in HD, it was 
difficult to distinguish between being a carrier and being affected after an 
unfavourable test result. In conclusion, despite incomplete penetrance and 
the reduced time to risk discovery in CJD the outcome of presymptomatic 
testing for CJD is similar to HD.

 E. Schaerer: None. M. Babonneau: None. A. Herson: None. C. Boucher: 
None. J. Laplanche: None. J. Brandel: None. J. Feingold: None. M. Gargiulo: 
None. A. Durr: None.

P08.28
Investigation of SORL1 variants in a Turkish cohort of dementia 
patients
G. Guven1, R. Guerreiro2,3, E. Lohmann4, J. Brás2, J. R. Gibbs2,3, A. Singleton3, M. Emre4, H. 
Hanagasi4, H. Gurvit4, B. Bilgic4, J. Hardy2, N. Erginel-Unaltuna1;  
1Istanbul University Institute of Experimental Medicine, Istanbul, Turkey, 2Department 
of Molecular Neuroscience, Institute of Neurology, UCL, Queen Square, London, United 
Kingdom, 3Laboratory of Neurogenetics, National Institute on Aging, National Institutes 
of Health, Bethesda, MD, United States, 4Department of Neurology, Istanbul University, 
Istanbul Medical Faculty, Istanbul, Turkey.

Background: SORL1 (Sortilin related receptor 1) is involved in intracellu-
lar trafficking and localization of Amyloid precursor protein (APP). It binds 
APP and regulates its sorting into endocytic or recycling pathways. Seve-
ral studies showed that genetic variations in this gene increased the risk 
of Alzheimer‘s disease (AD) and down regulation of SORL1 was associated 
with increased amyloid beta production in cells.
Materials and Methods: We used allelic discrimination to investigate the 
association of rs2282649 C/T polymorphism in 116 LOAD patients and 
120 controls. We also performed exome and Sanger sequencing to analyze 
SORL1 rare genetic variants in a cohort of 62 Alzheimer disease, 13 demen-
tia and 16 FTD cases.
Results: Exome sequencing identified 7 non-synonymous variants in 10 
patients. Five of these variants are known (N371T, R330W, E270K, A172V, 
T1788I) and other two are new variants. No significant differences in the 
genotypic distribution for SORL1 rs2282649 polymorphism in case-control, 
female-male, APOEe4 carrier-non carrier groups were found. As expected, 
the frequency of APOEe4 allele was significantly higher in the patients group 
(patients %39.8, controls % 19.2 p: 0.001).
Conclusions: Our results suggest that rare variants in SORL1 may be asso-
ciated with Alzheimer disease while the common intronic rs2282649 C/T 
polymorphism is not associated with the risk of developing Alzheimer’s 
disease in our study group. However, this study was performed in a small 
cohort and replication in a larger number of samples is needed.

 G. Guven: None. R. Guerreiro: None. E. Lohmann: None. J. Brás: None. J.R. 
Gibbs: None. A. Singleton: None. M. Emre: None. H. Hanagasi: None. H. 
Gurvit: None. B. Bilgic: None. J. Hardy: None. N. Erginel-Unaltuna: None.

P08.29
Myoclonus-dystonia (DYT11) - first experience in genetic testing in 
Serbia
M. Z. Jankovic1,2, V. S. Dobricic2, G. Vlahovic3, V. Ralic1, N. Kresojevic2, A. Tomic2, M. 
Svetel1,2, I. Novakovic1,2, V. Kostic1,2;  
1Faculty of medicine, University of Belgrade, Belgrade, Serbia, 2Neurology Clinic, Clinical 
center of Serbia, Belgrade, Serbia, 3Mother and Child Health Care Institute, Belgrade, 
Serbia.

Myoclonus-dystonia (DYT11) is an autosomal dominant disorder charac-
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terized by dystonia and myoclonic jerks; the onset is most commonly du-
ring childhood and adolescence. DYT11 is caused by mutations in the gene 
coding for epsilon sarcoglycan (SGCE). More than 80 distinct mutations of 
SGCE have been described to date; most of them are localized in exons 3 to7, 
and in exon 9. Mutations detected in patients include nonsense, missense, 
splice site, insertions, partial and complete exon deletions. We have esta-
blished molecular genetic testing of all coding exons, promoter and 3’UTR 
region of SGCE gene. The analysis comprised DNA samples of 45 Serbian pa-
tients with clinical diagnosis of myoclonus-dystonia. Detection of substituti-
ons and small in/del mutations was performed by direct sequencing, on ABI 
310 Genetic Analyzer. Also, large duplication/deletion analysis was perfor-
med using MLPA method. Three different mutations were detected in total 
number of 4 samples (4/45, 8.9 %). One patient harbored (nonsense) muta-
tion in exon 6 (c.709C>; p.Arg237Ter). Small deletion in exon 7 (c.966delT; 
p.Val323Cysfs*11) was found in one patient. In two patients another small 
deletion was detected (c.835_839delACAAA; p.Thr279Alafs*16) in exon 
7. The latter two patients are non consanguineous, but originate from the 
same geographical region. No large duplications/deletions were detected 
using MLPA method. These results indicate that introduction of mutation 
detection in SGCE gene should be considered as routine diagnostic tool in 
clinical practice.

 M.Z. Jankovic: None. V.S. Dobricic: None. G. Vlahovic: None. V. Ralic: 
None. N. Kresojevic: None. A. Tomic: None. M. Svetel: None. I. Novakovic: 
None. V. Kostic: None.

P08.30
SLC2A1 gene mutation in Serbian exercise-induced paroxysmal 
dyskinesia (DYT18) patient: Nonsense-mediated decay as possible 
pathogenesis mechanism
V. S. Dobricic1, M. Z. Jankovic2, N. Kresojevic1, M. Zarkovic2, A. Tomic1, M. Svetel1,2, I. V. 
Novakovic1,2, V. S. Kostic2,1;  
1Neurology Clinic, Belgrade, Serbia, 2Faculty of Medicine, University of Belgrade, 
Belgrade, Serbia.

Exercise induced paroxysmal dyskinesia (DYT18) is an autosomal dominant 
disorder caused by mutations in the SLC2A1 gene coding for a glucose trans-
porter type 1 (GLUT1), the main glucose transporter across the blood-brain 
barrier. DYT18 is just a part of phenotypic spectrum associated with GLUT1 
deficiency. This condition is characterized by sudden attacks of movement 
disorders of various types triggered by prolonged exercise. More than 150 
distinct mutations in SLC2A1 have been described so far. In this study, we 
performed genomic sequencing of the entire SLC2A1 coding region in 10 pa-
tients with clinical signs of DYT18. Novel mutation (c.516delG) was revealed 
in one proband. Detected mutation occured de novo and disrupts consensus 
sequence of intron 4 donor splice site. Using the splice sites analysis tool it 
was predicted that alternative donor splice site exists at position c.389_390 
in exon 4; this splice site would create mRNA encoding truncated protein 
192ak long. The cDNA sequencing of region encompassing exon 3-5 in pro-
band showed a strong wild-type signal and a much weaker signal that cor-
responds to truncated allele. Real time PCR quantification by SYBR Green 
chemistry (ΔΔCT method) revealed that proband has 60% SLC2A1 mRNA 
expression compared with his unaffected father. The result indicates that 
described mutation exerts a major effect at the mRNA level, most likely via 
nonsense-mediated mRNA decay. According to our knowledge, this is the 
first time that nonsense mediated decay is described as pathogenesis me-
chanism in exercise induced paroxysmal dyskinesia.

 V.S. Dobricic: None. M.Z. Jankovic: None. N. Kresojevic: None. M. Zarkovic: 
None. A. Tomic: None. M. Svetel: None. I.V. Novakovic: None. V.S. Kostic: 
None.

P08.31
Evaluating clinical validity and utility of EFHC1 and GABRA1 
molecular testing in patients with juvenile myoclonic epilepsy and 
other idiopathic generalized epilepsies
M. C. Gonsales1, C. V. Soler1, F. A. Oliveira1, D. L. Gitaí2, F. Cendes3, I. Lopes-Cendes1;  
1Department of Medical Genetics - University of Campinas, Campinas, Brazil, 2Federal 
University of Alagoas, Maceio, Brazil, 3Department of Neurology - University of 
Campinas, Campinas, Brazil.

Juvenile myoclonic epilepsy (JME) comprises 5-10% of all epilepsies. To date, 
several genes have been associated with JME and other idiopathic generali-
zed epilepsies (IGEs), although only a few presented mutations segregating 
with affected members in family studies. The most relevant genes are EFHC1 
and the GABA receptor α1-subunit gene (GABRA1). The aim of this study 
was to search for mutations in both genes in patients with JME and other 

IGEs. We performed mutation screening in 102 patients with JME and 33 
with other IGEs. Missense mutations were investigated in 100 control indi-
viduals. Eight algorithms were used to estimate the impact of mutations. We 
identified three novel missense mutations in EFHC1 (c.896A>G, c.887G>A, 
c.1766G>A) and seven previously described (c.475C> T, c.475C>G, c.545G> 
A, 685T> C, c.1343T> C, c.1821A> G and c.1855A> C). Only one patient with 
alterations did not have JME. Deleterious prediction was controversial, with 
most substitutions considered pathological by at least two algorithms. Ho-
wever, only four mutations, corresponding to the second DM10 domain and 
the EF-Hand motif, were not identified in control individuals. In GABRA1, 
three silent SNPs were identified. In conclusion, the absence of consensus in 
the algorithm predictions for EFHC1 mutations highlights the genetic com-
plexity of JME. In addition, most mutations were also identified in controls, 
suggesting that EFHC1 is not acting as a single major gene causing JME, alt-
hough it could be a predisposition factor of known significance. Therefore, 
our results suggest that genetic testing for EFHC1 and GABRA1 does not 
seem to be clinically relevant.

 M.C. Gonsales: None. C.V. Soler: None. F.A. Oliveira: None. D.L. Gitaí: 
None. F. Cendes: None. I. Lopes-Cendes: None.

P08.32
Mutation analysis of SLC2A1 gene in Bulgarian patients with IGE 
featured with absence seizures
N. I. Ivanova1, D. Kancheva1, D. Todorova2, G. Sarailieva2, I. Alexandrova2, G. Maximov2, P. 
Dimova2, V. Tomov2, D. Hristova3, V. Bozhinova2, V. Mitev1,4, R. Kaneva1,4, A. Jordanova1,5,6;  
1Molecular Medicine Center, Sofia Medical University, Sofia, Bulgaria, 2Clinic of Child 
Neurology, St. Naum University Hospital of Neurology and Psychiatry, Sofia, Bulgaria, 
3Children Neurology Unit, Pediatrics Clinic, Tokuda Hospital-Sofia, Sofia, Bulgaria, 
4Department of Medical Chemistry and Biochemistry, Sofia Medical University, Sofia, 
Bulgaria, 5Neurogenetics Group, VIB Department of Molecular Genetics, University of 
Antwerp, Antwerpen, Belgium, 6Laboratory of Neurogenetics, Institute Born-Bunge, 
University of Antwerp, Antwerpen, Bulgaria.

Mutations in the SLC2A1 gene are the major cause for idiopathic generali-
zed epilepsy (IGE) featured with absence seizures and an age at onset being 
dated from the early childhood to the early adult life. To define the mutati-
on spectrum and related clinical characteristics in Bulgarian patients, we 
performed a mutation screening of the SLC2A1 gene in 29 patients from 3 
different ethnic groups (25 Bulgarians, 2 Roma gypsies and 2 Turks). All 
of them were displaying IGE featured by absence seizures.Sequencing data 
analysis of the SLC2A1 gene revealed 3 different sequence variations - 2 of 
them located in the coding region (c.1078C>T, p. 360 Q>X and с.480С>A, 
p.160H>Q) and 1 sequence variation affecting the consensus splice-site 
(c.1075-14G>A).
Segregation analysis revealed that in one family the disease-causing mutati-
on arises de novo and in the other two families the molecular defects came 
from a parent who had reported a single febrile seizure during the first year 
of life and latter in life.
In all three cases, the clinical picture was present with diverse forms of ab-
sence epilepsy - MAE with developmental problems, EOAE and CAE. In one 
family, the epileptic syndrome had begun with
febrile seizures and after that the absence and GTCS had been added to the 
clinical picture. This patient had been sent initially for SCN1A analysis.
In summary,our results broaden the mutation spectrum of the SLC2A1 gene 
and enrich the clinical data of IGE with absence seizures.

 N.I. Ivanova: None. D. Kancheva: None. D. Todorova: None. G. Sarailieva: 
None. I. Alexandrova: None. G. Maximov: None. P. Dimova: None. V. Tomov: 
None. D. Hristova: None. V. Bozhinova: None. V. Mitev: None. R. Kaneva: 
None. A. Jordanova: None.

P08.33
Search of the genetic bases of a dog epilepsy: a model for the human 
epilepsies
P. Quignon1,2, A. Grall1,2, A. Vaysse1,2, C. Escriou3, P. Margaritte-Jeannin4,5, C. Hitte1,2, C. 
André1,2;  
1Université de Rennes1, Rennes, France, 2Institut de Génétique et Développement, 
UMR6290 CNRS, Rennes, France, 3Unité de Médecine, Neurologie et troubles du 
comportement, Ecole Nationale Vétérinaire de Lyon, Marcy l‘Etoile, France, 4INSERM 
U946, Paris, France, 5Université Paris Diderot, Sorbonne Paris Cité, Institut Universitaire 
d’Hématologie, Paris, France.

The dog, by its numerous distinct breeds considered as genetic isolates, re-
presents a powerful model to identify genes and alleles implicated in gene-
tic diseases. In addition, dog diseases are spontaneous, breed specific and 
homologous to human diseases. In dogs, epilepsy is the most widespread 
neurological disorder, with 5% of affected dogs, spread over 100 breeds. 



ABSTRACTS POSTERS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG 221

Back to index

The high prevalence in some breeds (>20%) supposes a genetic origin. Each 
affected breed is affected by a specific form of epilepsy and genetic studies 
in these breeds are expected to identify the responsible genes, thus consti-
tuting good candidate genes for human epilepsies. About 10% of Greater 
Swiss Mountain dogs are affected by a generalized epilepsy with tonic-clonic 
seizures, and we hypothesize that it is an autosomal recessive disease. A 
linkage study on a 95 dogs pedigree performed by the genotyping of 340 
microsatellite markers evenly spaced on the whole dog genome, allowed the 
identification of a 20 Mb locus on the dog chromosome 16. The orthologous 
human region of this locus correspond in part to a locus previously impli-
cated in human GEFS+ epilepsies but the genes have not been identified to 
date. In order to reduce this locus in dogs, we genotyped 101 dogs on the 
canine HD array (170 000 SNPs, Illumina). Both genetic association and ge-
netic linkage studies are ongoing. The identification of the genetic bases of 
epilepsies in dog can bring novel candidate genes for human epilepsies and 
will allow the development of new therapies for human and dog patients.

 P. Quignon: None. A. Grall: None. A. Vaysse: None. C. Escriou: None. P. 
Margaritte-Jeannin: None. C. Hitte: None. C. André: None.

P08.34
Genome-wide Copy number variations in Rolandic Epilepsy
A. Labalme1, G. Lesca1, N. Bruneau2, S. Dimassi1, A. de Saint Martin3, C. Boulay3, M. 
Valenti3, J. de Bellescize1, J. Motte4, N. Boutry-Kryza1, A. Arzimanoglou1, E. Hirsch3, G. 
Rudolf3, P. Szepetowski2, D. Sanlaville1;  
1Lyon University Hospital, Lyon, France, 2INMED, Marseille, France, 3Strasbourg 
University Hospital, Strasbourg, France, 4American Memorial Hospital, Reims, France.

Benign Rolandic epilepsy (RE), or benign childhood epilepsy with centro-
temporal spikes (BECTS), the most common type of epilepsy in children, is a 
neurodevelopmental disorder with common neurocognitive impairment in 
speech, language, attention and executive skills. It is considered the benign 
end of a spectrum, including the most severe continuous spike and waves 
during slow-wave sleep syndrome (CSWSS) and the Landau-Kleffner (LKS) 
syndrome that are rare epileptic encephalopathies. An impairment of brain 
development with complex interplay between genetic and non-genetic fac-
tors has been suspected for RE but its pathophysiology is still elusive. We 
have recently reported genomic variations in patients with LKS and CSWSS, 
suggesting potential candidate genes.
In the present study, the involvement of rare CNVs was questioned in 50 
patients with RE using aCGH (4x180K, Agilent microarrays).
We found 19 CNVs in 50 patients. Sixteen are potentially pathogenic (not 
reported in the database of genomic variant) and are still under investiga-
tions. Whereas highly heterogeneous CNV were found in the RE cohort, the 
same 16p11.2 microduplication was found in two patients. This microdu-
plication has been associated with different neurocognitive disorders and 
included the PRRT2 gene, recently reported in infantile seizures. We also 
detected a deletion disrupting a potential major gene responsible for LKS/
CSWSS, hence providing a possible biological basis for this clinical continu-
um. Of note, the frequent involvement of various cell adhesion molecules as 
detected previously in LKS/CSWSS, was not found here, suggesting that the 
two ends of this spectrum may be, at least partially, influenced by different 
genetic factors.

 A. Labalme: None. G. Lesca: None. N. Bruneau: None. S. Dimassi: None. A. 
de Saint Martin: None. C. Boulay: None. M. Valenti: None. J. de Bellescize: 
None. J. Motte: None. N. Boutry-Kryza: None. A. Arzimanoglou: None. E. 
Hirsch: None. G. Rudolf: None. P. Szepetowski: None. D. Sanlaville: None.

P08.35
Clinical application of high resolution array Comparative Genomic 
Hybridization (array-CGH) in epileptic disorders
K. Giannikou1,2, M. Tzetis1, H. Fryssira1, K. Kosma1, V. Oikonomakis1,3, A. Syrmou1, A. 
Xaidara1, S. Kitsiou-Tzeli1, E. Kanavakis1,3;  
1Department of Medical Genetics, Medical School, University of Athens, Athens, Greece, 
2Alexander S. Onassis Public Benefit Foundation, Athens, Greece, 3Research Institute for 
the Study of Genetic and Malignant Disorders in Childhood, “Aghia Sophia, Children’s 
Hospital, Athens, Greece.

Epileptic disorders, often co-existing with other neuropathological mani-
festations and/or multiple congenital anomalies/peculiar facies, compose 
a clinically and genetically heterogeneous entity, with a variety of unspe-
cific and diffuse phenotypes, thus raising difficulties on genetic evaluation 
and diagnosis. The array Comparative Genomic Hybridization (array-CGH) 
technique has proved reliable and valid, allowing the detection of submi-
croscopic imbalances (CNVs) in the diagnostic settting. From a total of 436 
unrelated patients investigated in our department, 82 presented epileptic 
disorders of unknown etiology accompanied by at least one additional mani-

festation of pathological phenotype, but with normal previous conventional 
karyotype and negative genetic tests (FRAX, RETT, FISH tests or metabolic 
screens). High resolution 4x180K and 1x244K Agilent arrays (>170.000 and 
>236.000 probes respectively, average resolution 8.9Kb) were used in this 
study. Submicroscopic genomic imbalances were detected in 55/82 patients 
featuring epilepsy among other phenotypic anomalies, ranging in size from 
0.037 to 17Mb and involving well-known and new susceptibility chromoso-
mal loci as; 1q44, 2q24.2-q31.1, 3p25.3, 4q34.1-q35.2, 6q21-q22.1, 7p23.2, 
7q11.23, 8q24.3, 10q26.3, 12p13.31, 22q11.21, Xp22.31. Genes, implicated 
in syndromes which are associated with epilepsy, were identified in 36/55 
cases (65.4%) as; APOD, OCLN, GABA, FLNA, LIMK1, STX1A, GTF2I, FAM36A, 
MBD5, C1orf199, HNRNPU, KIF26B, OGG1, IRAK2, SLC6A11, ATG7, CDKL5, 
NIPA1/NIPA2, IGH, CHRM5, GABRB3, SCN1A/SCN2A/SCN3A/SCN7A/SC-
N9A, SST, MBD5, GLRA3, RALBP1, JRK, BNIP3, KNDC1, COMT, RTN4R, GHRL, 
RAC1, ACTB, TUBA8, LGI3, LBX1, CLCN2, TPPP, MARCKS, HDAC2. Array-CGH 
offers a high yield for the identification of so far undefined or underdia-
gnosed epilepsy cases, elucidating plausible novel syndromes and enabling 
improved delineation of genotype-phenotype correlations.

 K. Giannikou: None. M. Tzetis: None. H. Fryssira: None. K. Kosma: None. V. 
Oikonomakis: None. A. Syrmou: None. A. Xaidara: None. S. Kitsiou-Tzeli: 
None. E. Kanavakis: None.

P08.36
Novel mutations in FA2H in three Arab families with a clinical 
spectrum of neurodegeneration and complex features of hereditary 
spastic paraplegia
M. S. Zaki1, L. A. Selim2, L. Mansour2, A. Fenstermaker3, J. L. Silhavy3, S. Gabriel4, J. G. 
Gleeson3;  
1Clinical Genetics Department, National Research Centre, Dokki,, Egypt, 2Pediatric 
Neurology Department, Cairo University, Cairo, Egypt, 3Neurogenetics Laboratory, 
Department of Neurosciences, Howard Hughes Medical Institute, University of 
California, San Diego, CA, United States, 4Broad Institute of Harvard and Massachusetts 
Institute of Technology, Cambridge, MA, United States.

Fatty acid 2-hydroxylase gene (FA2H) is involved in the alpha-hydroxylation 
of the N-acyl ceramide moiety of sphingolipids fatty acids, essential compo-
nents of myelin (15337768). Mutations in the FA2H were first identified in 
nine patients with recessive childhood onset spasticity, dystonia, cognitive 
dysfunction, and periventricular white matter disease (19068277). Muta-
tions were also identified in a novel form of neurodegeneration with brain 
iron accumulation (NBIA) (20853438) as well as in a recessive complicated 
form of hereditary spastic paraplegia (SPG35, MIM#612319) (20104589). 
Together these genotype-phenotype correlations have defined a condition 
known as the fatty acid hydroxylase-associated neurodegeneration (FAHN). 
To date, few individuals with mutations in the FA2H gene have been descri-
bed. Herein we report seven patients from three unrelated consanguineous 
Arab families with novel homozygous FA2H gene mutations. They were 
presented with progressive spastic paraparesis beginning after the age of 4 
years associated with mild intellectual disabilities. Cerebellar manifestations 
predominated in all families including ataxia, nystagmus, intention tremors 
and dysarthia while infrequent limb dystonic movements were obvious with 
disease progression. Spastic quadriparesis and bulbar manifestations were 
highly evident in the oldest affecteds. Magnetic resonance imaging revealed 
cerebellar atrophy, high signal of white matter especially around occipital 
horn and low signal of basal ganglia that was also more pronounced with 
progression of the disease. Interestingly, nerve conduction velocity revealed 
sensory neuropathy of axonal nature in all affecteds; a finding recently assi-
gned with FAHN. We suggest that FAH2 mutations result in clinical spectrum 
of a combined presentation of the above mentioned three disorders.

 M.S. Zaki: None. L.A. Selim: None. L. Mansour: None. A. Fenstermaker: 
None. J.L. Silhavy: None. S. Gabriel: None. J.G. Gleeson: None.

P08.37
Phosphatidylserine increases IKBKAP levels in a humanized knock-in 
IKBKAP mouse model
R. Bochner;  
Department of Human Molecular Genetics and Biochemistry, Sackler Faculty of 
Medicine, Tel-Aviv University, Ramat Aviv, Israel.

Familial dysautonomia (FD) is a severe neurodegenerative genetic disorder 
restricted to the Ashkenazi Jewish population. The most common mutation 
in FD patients is a T-to-C transition at position 6 of intron 20 of the IKBKAP 
gene. This mutation causes aberrant skipping of exon 20 in a tissue-specific 
manner, leading to reduction of the IKAP protein in the nervous system. We 
established a homozygous humanized mouse strain carrying human exon 
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20 and its two flanking introns; the 3’ intron has the transition observed in 
the IKBKAP gene of FD patients. Although our FD humanized mouse does 
not display FD symptoms, the unique, tissue-specific splicing pattern of 
the IKBKAP in these mice allowed us to evaluate the effect of therapies on 
gene expression and exon 20 splicing. The FD mice were supplemented with 
phosphatidylserine (PS), an FDA-approved food supplement that slows co-
gnitive degeneration in human and that increases mRNA and protein levels 
of IKBKAP in cell lines generated from FD patients. Here we demonstrated 
that PS treatment increases IKBAKP mRNA and IKAP protein levels in va-
rious tissues of FD mice without affecting exon 20 inclusion levels. We also 
observed that genes associated with transcription regulation and develop-
mental processes were up-regulated in the cerebrum of PS-treated mice. 
Thus, PS holds promise for treatment of FD.

 R. Bochner: None.

P08.38
Mutations in PRRT2 result in familial infantile convulsions with 
marked variability in clinical expression and SUDEP
P. Tarantino1, G. Palamara1, A. Labate2,3, M. Gagliardi1,4, L. Mumoli2, E. Ferlazzo2, G. 
Iannello1, U. Aguglia2, G. Incorpora5, A. Gambardella1,2, G. Annesi1;  
1Institute of Neurological Sciences - National Research Council, Cosenza, Italy, 
2Institute of Neurology University Magna Graecia, Catanzaro, Italy, Catanzaro, Italy, 
3Neuroimaging Research Unit, National Research Council, Germaneto, Catanzaro, Italy, 
Catanzaro, Italy, 4University of Magna Graecia, Catanzaro, Italy, Catanzaro, Italy, 5Unit 
of Paediatrics, University Hospital “Arezzo-Trifiletti”, Ragusa, Italy, Ragusa, Italy.

Benign familial infantile seizures (BFIS) is an autosomal dominant disorder 
characterized by afebrile seizures that begin at age 3-12 months with a fa-
vorable outcome. A recent discovery has identified heterozygous mutations 
in PRRT2, which encodes proline-rich transmembrane protein 2, in most 
families affected by BFIS. PRRT2 is also the major causative gene for fami-
lial paroxysmal kinesigenic dystonia (PKD), a rare disorder characterized by 
episodic attacks of choreoathetosis or dystonia. These results have corro-
borated the existence of familial infantile convulsions with paroxysmal cho-
reoathetosis that shares overlapping clinical features with BFIS and PKD. In 
this study, we performed mutation screening of PRRT2 in our families with 
BFIS, ICCA or PKD phenotypes. The whole genomic region of PRRT2 was 
sequenced in seven Italian families, of which six with BFIS or ICCA pheno-
type, and one family with PKD phenotype. The previously reported mutati-
on, p.R217Pfs*7, was found in two families with BFIS phenotype, and in one 
family with ICCA. In an additional BFIS family, a missense mutation, R240X, 
was identified. All these mutations co-segregated with the disease in these 
families and were not observed in 300 control subjects. In the ICCA family, 
two affected members displayed a more complex phenotype with episodic 
ataxia, mental retardation and migraine attacks. In one family that also car-
ried the c.649dupC mutation, one affected member died at age of 13 years 
of SUDEP. This study confirms the major role of PPRT2 mutations in fami-
lies with BFIS phenotypes and underscore the complexity of the phenotypic 
consequences of mutations in this gene.

 P. Tarantino: None. G. Palamara: None. A. Labate: None. M. Gagliardi: 
None. L. Mumoli: None. E. Ferlazzo: None. G. Iannello: None. U. Aguglia: 
None. G. Incorpora: None. A. Gambardella: None. G. Annesi: None.

P08.39
Application of Artificial Neural Networks to link one-carbon 
metabolism to Alzheimer’s disease risk
L. Migliore1, E. Grossi2, M. Buscema3, F. Coppedè1;  
1Department of Translational Research and New Technologies in Medicine and Surgery, 
Medical Genetics Unit, University of Pisa, Pisa, Italy, 2Bracco Medical Department, San 
Donato Milanese, Italy, 3Semeion Research Centre, Rome, Italy.

Folate metabolism, also known as one-carbon metabolism, plays a fun-
damental role in DNA synthesis and integrity, in chromosome stability, in 
antioxidant defence mechanisms, as well as in epigenetic processes, and 
impairments of this pathway have been often linked to Alzheimer’s disease 
(AD) risk. In addition, increasing evidence from large scale case-control stu-
dies, genome-wide association studies, and meta-analyses of the literature 
suggest that polymorphisms of genes involved in one-carbon metabolism 
influence the levels of folate, homocysteine and vitamin B12, and might be 
among AD risk factors.
We aimed to analyze a dataset of genetic and biochemical data (folate, ho-
mocysteine, vitamin B12, and the genotypes generated by 9 common bial-
lelic polymorphisms of genes involved in folate metabolism) obtained from 
40 AD patients and 40 matched controls to assess the predictive capacity 
of artificial neural networks assembled in TWIST system in distinguish 

consistently these two different conditions and to identify the variables ex-
pressing the maximal amount of relevant information to the condition of 
being affected by dementia of Alzheimer’s type. Moreover, we constructed 
a semantic connectivity map to offer some insight regarding the complex 
biological connections among the studied variables and the two conditions 
(being AD or control).
TWIST system selected 16 variables that allowed to discriminate between 
AD and control subjects with over 90% accuracy. The semantic connectivity 
map provided important information on the complex biological connections 
between the studied variables highlighting the importance of folate metabo-
lism in AD pathogenesis.

 L. Migliore: None. E. Grossi: None. M. Buscema: None. F. Coppedè: None.

P08.40
A whole genome sequencing strategy to identify novel genes for 
frontotemporal lobar degeneration
S. Philtjens1,2, I. Gijselinck1,2, T. Van Langenhove1,2, J. van der Zee1,2, S. Engelborghs2,3, R. 
Vandenberghe4, M. Vandenbulcke5, P. Santens6, P. De Deyn2,3, C. Van Broeckhoven1,2, M. 
Cruts1,2,2;  
1VIB-Department Molecular Genetics, Antwerp, Belgium, 2Institute Born-Bunge - 
University of Antwerp, Antwerp, Belgium, 3Department of Neurology and Memory 
Clinic, Hospital Network Antwerp, Middelheim and Hoge Beuken, Antwerp, Belgium, 
4Laboratory for Cognitive Neurology, Department of Neurology, University of Leuven 
and University Hospitals Leuven Gasthuisberg, Leuven, Belgium, 5Brain and Emotion 
Laboratory Leuven, Department of Psychiatry, University of Leuven and University 
Hospitals Leuven Gasthuisberg, Leuven, Belgium, 6Department of Neurology, University 
Hospital Ghent and University of Ghent, Ghent, Belgium.

Family history has been reported in up to 50% of patients with frontotem-
poral lobar degeneration (FTLD), a major neurodegenerative disease of the 
brain. In most families the pattern of inheritance is consistent with a Men-
delian segregation of a dominant mutation. Mutations in seven known genes 
explain the disease in approximately 40% of FTLD families. We use whole 
genome sequencing (WGS) to identify rare, highly penetrant genes in gene-
tically unexplained FTLD families. The genome sequences of three affected 
sib pairs were obtained with an average coverage of 81-fold capturing both 
alleles of 96.5% of the genome, and revealing about four million variations 
per genome. Annotation and analysis of the genome sequences was perfor-
med using GenomeComb. Variations were filtered and prioritized using mul-
tiple strategies based on genetic and functional criteria. About 380 selected 
missense or splice site variations were further prioritized using mutation 
prediction programs, resulting in about 80 predicted harmful mutations per 
sib pair. The frequency of the variations was determined in neurologically 
healthy control individuals. About 25 variations were absent or present in 
less than 1% of control individuals. We tested the frequency of these rare 
variations in a series of 370 unrelated FTLD patients and identified around 
12 variations that were present in additional patients. The genes harboring 
these variations are being sequenced in patients and control individuals to 
define their mutation profile. The identification of novel FLTD genes will 
provide valuable insights into the pathogenesis of FTLD and might provide 
insight in potential novel therapeutic targets.

 S. Philtjens: None. I. Gijselinck: None. T. Van Langenhove: None. J. van der 
Zee: None. S. Engelborghs: None. R. Vandenberghe: None. M. Vandenbulcke: 
None. P. Santens: None. P. De Deyn: None. C. Van Broeckhoven: None. M. 
Cruts: None.

P08.41
PGRN exon 6 deletion G.101349_101355delCTGCTGT associated with 
Nonfluent primary progressive aphasia in a familial form of FTLD
E. Vitale1, A. Iuliano1,2, A. Polverino3,2, A. Postiglione4, P. Sorrentino5, S. Rappatà6, G. Milan5, 
G. Sorrentino2,7;  
1CNR Cybernetics, Pozzuoli, Italy, 2Department of Institutional Studies Parthenope 
University Naples, Naples, Italy, 3CNR, Pozzuoli, Italy, 4Department of Clinical and 
Experimental Medicine, University of Naples „Federico II“, Naples, Italy, 5Geriatric Center 
„Frullone“ ASL Napoli 1, Naples, Italy, 6CNR Bioimaging and Biostructures, Naples, Italy, 
7Neurological Institute for Diagnosis and Treatment Hermitage Capodimonte, Naples, Italy.

The Fronto-Temporal Lobar Degeneration (FTLD) is a genetically and patho-
logically heterogeneous degenerative disorder characterized by progressive 
decline in behavior or language associated with frontal and temporal lobe 
degeneration. The phenotypic heterogeneity consistently revealed the pres-
ence of at least two clinical manifestations such as behavioral variant FTLD 
(bvFTLD) and Primary Progressive Aphasia (PPA).
Several mutations either in the same gene or in different genes show a great 
degree of heterogeneity associated with FTLD, up to 40% of familiar cases 
have been described as carrying mutation/s in GRN and/or MAPT genes.
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Here we describe a four-generation Southern Italian family segregating 
FTLD. The family consists of five siblings, three of which affected by FTLD. 
The three phenotypes are clinically heterogeneous with behavioral variant 
(bvFTLD) apathetic or disinhibited behavioral syndrome in the males and 
Primary Progressive Aphasia (PPA) in the female. We collected 2 of the affec-
ted individuals (one of the male and the female), and one of the non affected 
sibs and analyzed these for GRN and MAPT gene in search for a mutation. 
Specifically, we analyzed the sequence of all exons, exon-intron boundaries 
and 5‘ and 3‘ regulatory regions. We found g.101349_101355delCTGCTGT 
mutation on exon 6 of GRN, only in the affected siblings. This deletion we 
know causing a premature stop codon with frameshift induction and mRNA 
non-sense mediated decay involving GRN protein haploinsufficiency. Up to 
now only two sporadic cases have been described carrying these deletion, 
further investigation are in progress to better describe the molecular defect 
causing this FTLD.

 E. Vitale: None. A. Iuliano: None. A. Polverino: None. A. Postiglione: None. P. 
Sorrentino: None. S. Rappatà: None. G. Milan: None. G. Sorrentino: None.

P08.42
Comparative RNA-Seq profiling from FUS mutations found in 
amyotrophic lateral sclerosis and essential tremor cases.
M. Therrien1, J. Parker1,2, G. A. Rouleau3, P. A. Dion1,2;  
1The Centre of Excellence in Neurosciences, CHUM Research Center, Montréal, QC, 
Canada, 2Pathology and cell biology department, Université de Montréal, Montréal, QC, 
Canada, 3Montreal Neurological Institute and Hospital, Montréal, QC, Canada.

Fused in sarcoma (FUS) is a protein involved in DNA and RNA processing 
and tumorigenesis. The presence of nonsense mutations affecting FUS has 
been observed in Amyotrophic Lateral Sclerosis (ALS) (p.Q519X) and Es-
sential Tremor (ET) (p.Q290X) patients. While the two mutant proteins are 
sequestered to the cytoplasm, only the FUS(p.Q519X) still contains its RNA 
binding domain which could lead the FUS aggregates to act as cytoplasmic 
RNA trap that would prevent the normal re-entry into the nucleus of some 
of the RNA. Massively parallel RNA sequencing (RNA-Seq) experiments are 
now easily feasible and we propose to delineate the transcriptome of N2a 
cells expressing either FUS(WT), FUS(p.Q519X) or FUS(p.Q290X). For each 
of these, we would make a total, nuclear and cytoplasmic RNA preparation, 
converted these to cDNA and assemble them into a library compatible with 
a Illumina MiSeq apparatus. Cufflink will be used to align sequencing reads 
and evaluate the abundance of each transcript. Relative expression changes 
between FUS(WT), FUS(p.Q519X) and FUS(p.Q290X) will be evaluated on 
a transcriptome wide basis. In addition, the datasets will also be assessed 
for splicing defect between FUS(WT) and the two mutated FUS. Interesting 
variations will be confirmed by quantitative PCR and Taqman probes in the 
readily available ALS and ET patient’s lymphoblastoid cell lines. With the 
implication of TDP-43, FUS, and C9ORF72 in ALS, the clues point towards 
disrupted RNA metabolism as a pathogenic mechanism for the disease. Thus 
our findings may be applicable to ALS in general and other neurological dis-
orders associated with FUS.

 M. Therrien: None. J. Parker: None. G.A. Rouleau: None. P.A. Dion: None.

P08.43
Genomics of FXTAS (Fragile X associated Tremor Ataxia) mouse 
brains reveals hallmarks of altered neurodevelopmement and 
neurodegeneration.
S. Zongaro1, R. Hukema2, R. Willemsen2, B. Mari3, B. Bardoni1;  
1Institut de Pharmacologie Moléculaire et Cellulaire, Valbonne, France, 2Erasmus 
University, Rotterdam, Netherlands, 3Instutut de Pharmacologie Moléculaire et Cellulaire, 
Valbonne, France.

While FMR1 is silenced in Fragile X syndrome (FXS) patients carrying the full 
mutation, its expression is elevated (2-8 fold) in premutated individuals. The-
se subjects may develop the Fragile X-associated Tremor/Ataxia syndrome 
(FXTAS), a late onset neurodegenerative disorder characterized by ataxia and 
parkinsonism. In addition, people carrying the premutation can be affected 
by a set of neurological and behavioural disorders during young age. Memory 
problems have been detected in these patients as well as in the mouse mo-
del for FXTAS. In those animals, by transcriptome analysis we have shown a 
profound deregulation of the expression levels of genes involved in learning, 
memory and autistic behavior, Parkinson disease and neurodegeneration. 
These findings suggest the presence of a synapthopathy (Zongaro et al., HMG, 
2013). Furthermore, we studied gene expression profiles of whole brain ob-
tained from both young and old FXTAS mice. We observed that in this context 
different neurodegenerative pathways are involved at different ages. In FXTAS 
mice, we also studied the expression level of several microRNAs that target 

FMR1 mRNA and we observed that one them, miR-221, is down-regulated 
at the synapse of young FXTAS mice and in the full brain of the older ones. 
Interestingly, many of those deregulated mRNAs at the synapse, as well as in 
whole brain, are target of miR-221. These findings suggest a network regula-
tion - including miRNAs and mRNAs- for FMR1 mRNA.

 S. Zongaro: None. R. Hukema: None. R. Willemsen: None. B. Mari: None. B. 
Bardoni: None.

P08.44
Evaluation of NTF4 gene mutations in Brazilian patients with primary 
open angle glaucoma (POAG) in a case-control study
H. F. Nunes1, V. P. Costa1, N. I. T. Zanchin2, J. P. C. de Vasconcellos1, M. B. de Melo1;  
1UNICAMP, Campinas, Brazil, 2FIOCRUZ, Curitiba, Brazil.

Primary open-angle glaucoma (POAG) is a chronic neurodegenerative disease 
that leads to progressive damage to retinal ganglion cells (RGC) resulting in 
visual field loss. Although the pathophysiology of glaucoma is not well un-
derstood, members of the neurotrophin family are known to support the sur-
vival of neuronal populations, including RGCs. The goal of this study was to 
investigate the contribution of Neurotrophin-4 (NTF4) gene mutations in the 
etiology of glaucoma in a sample of Brazilian POAG patients. A case-control 
study involving 130 POAG patients and 90 control subjects was performed 
through direct sequencing of the coding region of the NTF4. Here, we report 
four different heterozygous mutations in the NTF4 gene, accounting for about 
3% of POAG patients; no mutations were observed in the control group.
Two of the mutations were in the 3’ untranslated region and the other two 
led to amino acid changes in the protein. The mutations D196Y and R164M 
imply in changes of an Aspartic acid for a Tyrosine and an Arginine for a Me-
thionine, respectively. Both changes correspond to amino acids with different 
side chain polarity and charge that may affect NTF4 either the monomer or 
dimer structure. To confirm this hypothesis investigation about the functional 
consequences and phenotypic implications must be performed.
NTF4 is functionally related to POAG but the mutation frequency in Brazilian 
POAG patients is low, although higher than in Caucasians and Asians POAG 
cases. Therefore, NTF4 does not have a major contribution in the genetics of 
POAG in the Brazilian population.

 H.F. Nunes: None. V.P. Costa: None. N.I.T. Zanchin: None. J.P.C. de 
Vasconcellos: None. M.B. de Melo: None.

P08.45
Founder SPG7 mutation causing hereditary spastic paraplegia in 
Gypsies - clinical and genetic considerations
D. Kancheva1,2, A. Andreeva3, T. Chamova3, B. Morar4, N. Ivanova1, D. Azmanov4, V. Mitev1, 
L. Kalaydjieva4, I. Tournev3, A. Jordanova2;  
1Department of Medical Chemistry and Biochemistry,Molecular Medicine Center, 
Medical University, Sofia, Bulgaria, 2VIB Department of Molecular Genetics, University of 
Antwerp, Antwerpen, Belgium, 3Clinic of Neurology, University Hospital „Alexandrovska“, 
Department of Neurology, Medical University,Sofia, Sofia, Bulgaria, 4Laboratory for 
Molecular Genetics, Centre for Medical Research and Western Australian Institute for 
Medical Research, The University of Western Australia, Perth, Australia.

Hereditary spastic paraplegias (HSP) are a group of clinically and genetical-
ly heterogeneous neurodegenerative disorders characterized by progressive 
spasticity and weakness of lower limbs, due to retrograde degeneration of 
corticospinal axons. Mutations in the SPG7 gene cause autosomal recessive 
HSP, characterized by both pure and complicated forms of spastic paraplegia. 
Recently, several heterozygous SPG7 mutations were reported in affected in-
dividuals, although the evidences for their dominant disease-causing effect 
are vague and contradictory. Here, we describe 6 Gypsy HSP pedigrees from 
Bulgaria harboring the p.L78X mutation in the SPG7 gene. The same mutati-
on was reported in Gypsy patients with spastic paraplegia from Spain and in 
2 Italian HSP pedigrees. We identified a common haplotype shared between 
all families, suggesting a founder effect. Importantly, the p.L78X mutation 
caused the HSP phenotype in both homo- and heterozygous state. Sanger 
sequencing excluded SPG7 compound heterozygosity in the symptomatic 
carriers. Genotype-phenotype correlation study of over 20 homozygous and 
45 heterozygous Gypsy individuals with a homogeneous genetic background 
allowed characterizing the p.L78X penetrance and phenotype expressivity. 
Our findings broaden the clinical spectrum of SPG7 mutations, provide strong 
evidences favoring the dual nature of molecular defects in this gene, and al-
low establishing diagnostic and counseling guidelines for HSP patients from 
Gypsy origin.

 D. Kancheva: None. A. Andreeva: None. T. Chamova: None. B. Morar: None. N. 
Ivanova: None. D. Azmanov: None. V. Mitev: None. L. Kalaydjieva: None. I. 
Tournev: None. A. Jordanova: None.
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P08.46
Alteration of Fatty-Acid-Metabolizing Enzymes Affects Mitochondrial 
Form and Function in Hereditary Spastic Paraplegia
C. Tesson1,2, R. Rossignol3, M. A. M. Salih4, M. Zaki5, F. Fellman6, R. Schule7, C. Mignot8, M. 
Nawara1, E. Obre3, C. Durand3, A. Bouhouche9, F. Santorelli10, A. Caballero Oteyza7, K. H. 
El-Hachimi1,2, F. Lamari11, T. Esteves1, M. Gaussen1, M. Monin1, G. Gyapay12, D. Lechner13, 
M. A. Gonzalez14, C. Depienne1,8, F. Mochel1,8, J. Lavie3, L. Schols7, D. Lacombe3, S. Zuchner14, 
A. Yamashita15, A. Benomar9, J. G. Gleeson16, C. Goizet3, A. Brice1,8, A. Dürr1,8, F. Darios1, G. 
Stevanin1,8,2;  
1Institut du Cerveau et de la Moelle épinière (INSERM / UPMC UMR_S975, CNRS 7225, 
NEB), Pitié-Salpêtrière Hospital, Paris, France, 2Ecole Pratique des Hautes Etudes, Paris, 
France, 3Université de Bordeaux, Bordeaux, France, 4King Saud University, Riyadh, Saudi 
Arabia, 5National Research Institute in Cairo Egypt, Cairo, Egypt, 6Dpt de Génétique 
Médicale, CHUV, Lausanne, Switzerland, 7Hertie-Institute for Clinical Brain Research 
and Center for Neurology, Tuebingen, Germany, 8APHP, Fédération de Génétique, Pitié-
Salpêtrière Hospital, Paris, France, 9Hôpital des Spécialités, Rabat, Morocco, 10IRCCS 
Fondazione Stella Maris, Calambrone, Piso, Italy, 11Service de Biochimie, Pitié-Salpêtrière 
Hospital, Assistance Publique-Hôpitaux de Paris, Paris, France, 12Genoscope, Evry, 
France, 13Centre National de Génotypage, Evry, France, 14Department of Human Genetics 
and Hussman Institute for Human Genomics, Miller School of Medicine, University of 
Miami, Miami, FL, United States, 15Department of Life and Health Sciences, Faculty of 
Pharmaceutical Sciences, Teikyo University, Kaga 2-11-1, Itabashi-Ku, Tokyo, Japan, 
16University of California, San Diego, CA, United States.

Hereditary spastic paraplegia (HSP) is considered one of the most hetero-
geneous group of neurological disorders, both clinically and genetically. It 
comprises pure and complex forms that clinically include slowly progressive 
lower-limb spasticity resulting from degeneration of the corticospinal tract. 
At least 50 loci accounting for these diseases have been mapped to date, and 
mutations have been identified in 29 genes, most of which playing a role in 
intracellular trafficking. Here, we identified mutations in two functionally 
related genes (DDHD1 and CYP2U1) in individuals with autosomal recessi-
ve forms of HSP by using either the classical positional cloning or a combi-
nation of whole-genome linkage mapping and next-generation sequencing. 
Interestingly, three subjects with CYP2U1 mutations presented with a thin 
corpus callosum, white-matter abnormalities, and/or calcification of the ba-
sal ganglia. Furthermore, we recently identified a new mutation of CYP2U1 
in a Switzerland family: c.1A>C/ p.M1L. This mutation is also present in an 
asymptomatic sister aged of 50 years; suggesting an incomplete penetrance 
or a metabolic compensation in this individual. These genes code for two en-
zymes involved in fatty-acid metabolism, and we have demonstrated in hu-
man cells that the HSP pathophysiology includes alteration of mitochondrial 
architecture and bioenergetics with increased oxidative stress. Our combi-
ned results focus attention on lipid metabolism as a critical HSP pathway 
with a deleterious impact on mitochondrial bioenergetic function.

 C. Tesson: None. R. Rossignol: None. M.A.M. Salih: None. M. Zaki: None. F. 
Fellman: None. R. Schule: None. C. Mignot: None. M. Nawara: None. E. 
Obre: None. C. Durand: None. A. Bouhouche: None. F. Santorelli: None. A. 
Caballero Oteyza: None. K.H. El-Hachimi: None. F. Lamari: None. T. Esteves: 
None. M. Gaussen: None. M. Monin: None. G. Gyapay: None. D. Lechner: 
None. M.A. Gonzalez: None. C. Depienne: None. F. Mochel: None. J. Lavie: 
None. L. Schols: None. D. Lacombe: None. S. Zuchner: None. A. Yamashita: 
None. A. Benomar: None. J.G. Gleeson: None. C. Goizet: B. Research Grant 
(principal investigator, collaborator or consultant and pending grants as well as 
grants already received); Modest; AFM. A. Brice: B. Research Grant (principal 
investigator, collaborator or consultant and pending grants as well as grants 
already received); Modest; 7th PCRD ( European Union), Erare (European 
Union and ANR). A. Dürr: B. Research Grant (principal investigator, collaborator 
or consultant and pending grants as well as grants already received); Modest; 
Agence Nationale de la Recherche. F. Darios: None. G. Stevanin: B. Research 
Grant (principal investigator, collaborator or consultant and pending grants as well 
as grants already received); Modest; Agence Nationale de la Recherche.

P08.47
Functional study of swiss cheese, ortholog of the Hereditary Spastic 
Paraplegia gene
G. Kislik, S. Sarantseva, N. Tkachenko;  
National Research Centre, Gatchina, Russian Federation.

Hereditary spastic paraplegias (HSP) are a clinically and genetically hetero-
geneous group of neurodegenerative diseases characterized by degenerati-
on of corticospinal tract axons and progressive lower-limb spastic paralysis. 
Neuropathy target esterase (NTE) is one of the HSP genes and responsible 
for the development of the early-onset
autosomal-recessive HSP form. NTE is also involved in the pathogenesis of 
organophosphorous compound-induced delayed neuropathy (OPIDN). Both 
HSP and OPIDN are characterized by the distal axonopathy. The molecular 
mechanisms underlying the axonopathy involved in HSP and OPIDN as well 
as in many other neurodegenerative human disorders are poorly under-
stood. NTE is a highly conservative gene with orthologs in many species. 
Mutation of NTE’s Drosophila ortholog swiss cheese (sws) leads to neuro-

degeneration, motor impairment, and reduced life span in the insect. An un-
derstanding of sws role in axon formation, growth and deneration will help 
to gain insight into NTE’s role in similar processes in the human nervous 
system. To study sws functions we use the system of the 3rd instar larval 
neuromuscular junctions (NMJ) of Drosophila melanogaster. In this study 
we show that mutations in sws (sws1, sws4, sws7615, swsolfE) alter NMJ 
morphology, cause abnormal distribution of synaptic proteins, disruption of 
axonal transport and tubulin network in NMJ of Dr. melanogaster. We pro-
pose that sws plays an important role in synaptogenesis processes as well as 
axon formation and functioning in Drosophila melanogaster.

 G. Kislik: None. S. Sarantseva: None. N. Tkachenko: None.

P08.48
Huntington Disease: two case reports of pregnancies continued after 
a positive prenatal diagnosis
S. Creighton1, S. Kieffer1, P. Goldberg1, M. Hayden2;  
1Department of Medical Genetics, University of British Columbia, Vancouver, BC, Canada, 
2Centre for Molecular Medicine and Therapeutics, University of British Columbia, 
Vancouver, BC, Canada.

Prenatal diagnosis for Huntington Disease (HD) is uncommon. Rarer still is 
deciding to continue a pregnancy when the fetus has a CAG expansion in the 
HD range. We report two cases of continued pregnancies following a posi-
tive prenatal test. In both cases the mothers were known carriers of a CAG 
expansion following HD predictive testing.
Case 1: The patient was referred at 6 weeks’ gestation for predictive testing 
Following a positive predictive test, she had amniocentesis, with the intent 
of ending the pregnancy if the test were positive. Testing was performed 
which revealed that the fetus also carried a CAG expansion. She altered her 
original plans, electing to continue the pregnancy. She subsequently under-
went preimplanation genetic diagnosis (PGD) for her second child.
Case 2: The patient had a normal prenatal diagnosis in her first pregnancy. 
Subsequently, following unsuccessful PGD attempts, she had four natural 
conceptions which were all found to have a CAG expansion and were discon-
tinued. When the fetus again was affected in the next pregnancy, the couple 
elected to continue the pregnancy.
We are not aware of any reports in the literature regarding the long term 
outcome for families when the presence of a gene mutation for HD is known 
before the birth of their child. We will discuss the follow up and general 
wellbeing of the current case families, including ethical and psychosocial 
issues raised by the circumstances. We anticipate they will help inform our 
practice regarding prenatal diagnosis for HD and other adult onset disor-
ders.

 S. Creighton: None. S. Kieffer: None. P. Goldberg: None. M. Hayden: None.

P08.49
Modulation of age at onset in Tunisian Huntington disease patients: 
Implication of 5 new modifier genes: DRPLA, ATXN1, TBP, DMPK and 
JPH3
M. Chourabi1, D. H’mida-Ben Brahim1, S. Ben Amor2, I. Harrabi3, S. Trabelsi1, M. Mastouri 
Haddaji1, S. Sassi1, M. Gribaa1, S. Ben Ammou2, A. Saad1;  
1Laboratory of cytogenetics, molecular genetics and reproductive biology, Farhat 
HACHED Hospital, Sousse, Tunisia, 2Department of neurology, Sahloul Hospital, Sousse, 
Tunisia, 3Department of epidemiology and medical statistics, Farhat HACHED Hospital, 
Sousse, Tunisia.

Our study aims to investigate the implication of CAG repeat expansion and 
9 modifiers genes in age at onset (AO) of 10 Huntington’s disease (HD) Tu-
nisian patients.
The diagnosis of HD is already confirmed in our laboratory in 10 patients. 
Disease onset was noticed between 24 and 72 years. The number of CAG 
repeat varied between 40 and 49 CAG. Our patients were screened for 9 mo-
difiers genes: JPH3, DRPLA, ATXN1, GRIN2A, GRIN2B, IT15, TCERG1, DMPK 
and TBP. For this we used triplet primed PCR and direct sequencing.
CAG repeat expansion varies between 40 and 49 repeats. Using SPSS 17.0 
we established an inverse correlation between CAG repeat and the AO (R = 
-0.809, p=0.005). This CAG expansion was found to be implicated in 65.5% 
of the AO variance. We also established the implication of DRPLA CAG re-
peat at 66.3% (R square= 0.884; p=0.003) and the implication of DMPK CTG 
repeat at 22.02% (R square= 0.731; p=0.004) of the unexplained variance. 
DRPLA CAG repeat and DMPK CTG repeat were inversely correlated to the 
AO at respectively (R=-0.823, p=0.003) and (R=-0.641; p=0.046).
TBP, ATXN1, JPH3, GRIN2B (rs 890) and TCERG1 genes were also implica-
ted in the AO unexplained variance at respectively 1.44%, 4.34%, 8.69%, 
13.04% and 25.5%, whereas GRIN2A (rs1969060) did not show any impli-
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cation in our population.
We report here the first North African study on HD. We investigated 5 new 
polymorphisms located at DRPLA, TBP, ATXN1, DMPK and JPH3 genes.

 M. Chourabi: None. D. H’mida-Ben Brahim: None. S. Ben Amor: None. I. 
Harrabi: None. S. Trabelsi: None. M. Mastouri Haddaji: None. S. Sassi: 
None. M. Gribaa: None. S. Ben Ammou: None. A. Saad: None.

P08.50
Dog as an animal model for idiopathic epilepsy: the Schipperke breed 
as an example
L. L. E. Koskinen1,2,3, E. H. Seppälä1,2,3, M. Virta1,2,3, P. Pilve1,2,3, T. Jokinen4, P. Jokinen1,2,3, R. 
Viitmaa4, H. Lohi1;  
1Research Programs Unit, Molecular Neurology, University of Helsinki, Helsinki, Finland, 
2Department of Veterinary Biosciences and Department of Medical Genetics, University 
of Helsinki, Helsinki, Finland, 3Folkhälsan Institute of Genetics, Helsinki, Finland, 
4Department of Clinical Veterinary Sciences, University of Helsinki, Helsinki, Finland.

Idiopathic epilepsy (IE) is a common neurological disease in human and 
dog. Relatively few risk genes have been identified for common IE to date. 
We have used the Schipperke dog breed as an animal model for human IE to 
identify disease risk genes. The seizure characteristics are similar between 
the two species and reduced genetic heterogeneity of purebred dogs is ad-
vantageous for genetic studies.
62 epilepsy patients were analysed through detailed owner-filled epilepsy 
questionnaires. 12 cases and 8 controls were clinically studied. 56 cases and 
66 healthy controls were genotyped for genome-wide association (GWAS) 
with Illumina 170K SNP arrays. The data was analysed with the GenABEL 
Grammas test.
The age of onset varied between 6 months and 5.5years (mean 3years). The 
median seizure frequency was 5/year and the typical seizure duration was 
7min (range 0.5min-30min). One-third of the owners were able to identify 
phenomenology preceding convulsions as a sign of focal seizure activity. The 
clinical examinations confirmed IE in the studied cases. In the GWAS, two loci 
showed tentative association on CFAs 10 (p(raw)=1.76e-05, p(gwas)=0.30) 
and 37 (p(raw)=5.97e-06, p(gwas)=0.12).
Based on the epilepsy questionnaires and clinical examinations, we descri-
bed focal and generalised IE with variable expression in Schipperkes. The 
associated locus on CFA37 is also a risk locus for IE in Belgian Shepherds. 
This indicates that these two breeds related with each other also share com-
mon risk factors for epilepsy. We currently aim to replicate our findings in 
larger materials and investigate the associated loci in more detail.

 L.L.E. Koskinen: None. E.H. Seppälä: None. M. Virta: None. P. Pilve: None. T. 
Jokinen: None. P. Jokinen: None. R. Viitmaa: None. H. Lohi: E. Ownership 
Interest (stock, stock options, patent or other intellectual property); Significant; 
Genoscoper Oy (Ltd).

P08.51
No evidence for a role of Cystatin ß dodecamer repeat expansion in 
Juvenile Myoclonic Epilepsy
M. GAGLIARDI1,2, P. Tarantino1, G. Annesi1, G. Iannello1, R. Michelucci3, A. Bianchi4, A. 
Gambardella1,5, O. n behalf of Italian League against Epilepsy6;  
1Institute of Neurological Sciences,National Research Council, MANGONE (CS), Italy, 
2University of Magna Graecia, Catanzaro, Italy, Catanzaro, Italy, 3Division of Neurology, 
“Bellaria” Hospital, Bologna, Bologna, Italy, 4Division of Neurology, Ospedale “S. 
Donato” Arezzo, Arezzo, Arezzo, Italy, 5Institute of Neurology, University of Magna 
Graecia, Catanzaro, Italy, Catanzaro, Italy, 6c/o PTS Congressi srl - Roma, Roma, Italy.

Juvenile myoclonic epilepsy (JME) is a common form of idiopathic generali-
zed epilepsy (IGE) that has a relevant genetic contribution, but so far genes 
related to JME families remain largely unknown. JME shares electro-features 
with Unverricht-Lundborg disease (EPM1) that is a form of the progressive 
myoclonic epilepsy characterized by myoclonus, epilepsy and progressive 
neurologic deterioration. EPM1 is caused by mutations in the gene that 
codes for cystatin ß, an inhibitor of cysteine protease. The most common 
mutation in EPM1 is an expansion of a dodecamer repeat located in a non 
coding region upstream of the transcription start site of the cystatin ß gene. 
Since JME and EPM1 are both myoclonic epilepsies, we investigated the role 
of dodecamer repeat expansion in patients with JME. Thirty-five patients 
(26 women; mean age: 22.4, + 6,3; mean age at onset: 15,7 + 3,5) with JME 
were enrolled. Twenty-four had a positive family for JME or IGE. DNA was 
extracted by standard methods. Dodecamer repeat expansion was amplified 
by expand long template PCR system and detected by electrophoresis ana-
lysis. All subjects provided written informed consent, as required by ethics 
committees in each epilepsy centre of all the participating investigator. The 
analysis of the dodecamer repeat expansion did not evidence any expan-
ded alleles in all 35 patients with JME. Our study did not support a role for 

cystatin ß dodecamer repeat expansion in JME. It remains to be clarified if 
the so-called minor EPM1 mutations might account for a proportion of the 
genetic susceptibility to JME.

 M. Gagliardi: None. P. Tarantino: None. G. Annesi: None. G. Iannello: None. R. 
Michelucci: None. A. Bianchi: None. A. Gambardella: None. O. n behalf of 
Italian League against Epilepsy: None.

P08.52
Whole exome sequencing in a cohort of 70 undetermined 
leukodytrophic families
I. DORBOZ1, F. Renaldo2,3,1, J. Masliah-Planchon4, D. Tonduti1,5, E. Eymard-Pierre6, S. 
Guerroui1, M. Elmaleh7, P. Labauge8, D. Rodriguez1,3, O. Boespflug-Tanguy1,2;  
1INSERM U676,Physiopathologie, conséquences fonctionnelles et neuroprotection des 
atteintes au cerveau en développement ; Université Paris Diderot, Paris, France, 2Centre 
de Référence des Leucodystrophies,Service de Neuropédiatrie et Maladies Métaboliques 
; Hôpital Robert Debré, AP-HP, Paris, Paris, France, 3Centre de Référence des maladies 
Neurogénétiques de l’enfant à l’adulte, Service de Neuropédiatrie , Hôpital Armand 
Trousseau, AP-HP, Paris, Paris, France, 4UF de Génétique Moléculaire ; Hôpital Robert 
Debré, AP-HP, Paris, Paris, France, 5Department of Brain and Behavioral Sciences, Unit 
of Child Neurology and Psychiatry, University of Pavia, Pavia, Italy, 6Génétique Médicale, 
Univ Clermont1, UFR Médecine, CHU Clermont-Ferrand, CHU Estaing, Paris, France, 
7Service d’Imagerie pédiatrique ; Hôpital Robert Debré, AP-HP, Paris, Paris, France, 
8Service de neurologie, hôpital Gui de Chauliac, CHU de Montpellier, Paris, France.

Leukodystrophies are a group of orphan genetic diseases that affect the 
white matter (WM) and its main component, the myelin. Diversity of the 
genes involved in the development and homeostasis of the WM explains the 
large heterogeneity of this group of disorders. During this last decade, we 
collected through the LeukoFrance netwok a total of 1182 leukodystrophic 
families. Despite advances made in gene identification of UL, 68% of our 
families remain without genetic marker. We selected for whole exome se-
quencing a cohort of 70 families with reliable clinical and neuroradiological 
data. We used homozygosity as an effective filter in consanguineous families 
(27 families). The preliminary Exome results of 11 families revealed (i) one 
patient mutated for a gene already involved in a leukodystrophy (POLR3) 
with isolated ataxia. This patient born of consanguineous union was found 
to be compound heterozygous, therefore genetic diagnosis have been 
missed by homozygosity mapping only.; (ii) for two patients mutations were 
found in genes known to cause other type of neurodegenerative diseases 
with therapeutic approaches (BOLA3 and FOLR1). The two reported pati-
ents exhibited unusual phenotypes; (iii) in 5 patients, variants have been 
found as possible causative mutations in 5 genes not previously reported 
in neurodegenerative disorders. However, the biological role of these genes 
and the type of mutations found highly suggested their deleterious effects. 
This study underlines the particular interested of Exome sequencing in leu-
kodystrophies, in which the molecular strategy for diagnosis is up to now 
based on WM “MRI recognition pattern”.

 I. Dorboz: None. F. Renaldo: None. J. Masliah-Planchon: None. D. Tonduti: 
None. E. Eymard-Pierre: None. S. Guerroui: None. M. Elmaleh: None. P. 
Labauge: None. D. Rodriguez: None. O. Boespflug-Tanguy: None.

P08.53
A severe form of Pelizaeus-Merzbacher disease caused by PLP1 
triplication.
M. Hully1, J. Masliah-Planchon2, C. Grisel1, C. Vignal2, N. Boddaert3, M. Eisermann4, H. 
Cavé2, S. Drunat2, I. Desguerre1;  
1Neuropédiatrie_Hôpital Necker, Paris, France, 2Genetic department_Robert-Debré 
hospital, Paris, France, 3Radiologie pédiatrique_Hôpital Necker, Paris, France, 
4Explorations fonctionnelles neurologiques_Hôpital Necker, Paris, France.

INTRODUCTION: Pelizaeus-Merzbacher disease (PMD) is a rare X-linked 
myelination disorder caused by genomic alterations of the PLP1 gene. Typi-
cal forms of PMD are characterized by early nystagmus and hypotonia that 
later evolves into spastic tetraparesis, dystonia, and ataxia. PLP1 gene du-
plications are responsible for 60% of the cases. In addition to duplication, 
other rearrangements, including deletions, translocations, and triplications, 
have been described underlying a complex genomic architecture.
CLINICAL REPORT: We report the case of a 5-month-old boy, second child 
of unrelated parents. Pregnancy was uneventful but nystagmus was noticed 
at birth and subsequent psychomotor development was severely delayed. 
At the age of 2 months the patient exhibited opisthotonic postures. On ex-
amination at 5 months of age, we report absent visual fixation, nystagmus, 
constant choreoathetoid movements, and severe hypotonia. The brainstem 
auditory evoked potentials (BAEP) results were seriously altered showing 
only wave I. His brain magnetic resonance imaging (MRI) displays a typical 
profound diffuse hypomyelination.
MOLECULAR ANALYSIS: PLP1 gene dosage analysis using multiplex ligation-
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dependent probe amplification (MLPA) and custom CGH array (Agilent) re-
vealed a triplication of a 110 Kb genomic segment containing the PLP1 gene 
embedded in a larger duplicated segment of 510 Kb.
CONCLUSION: To our knowledge, only 7 PMD patients with more than 2 co-
pies of the PLP1 gene were reported in the literature so far. Our case brings 
additional evidence that patients with PLP1 triplications exhibit a more se-
vere phenotype than patients with duplications.

 M. Hully: None. J. Masliah-Planchon: None. C. Grisel: None. C. Vignal: 
None. N. Boddaert: None. M. Eisermann: None. H. Cavé: None. S. Drunat: 
None. I. Desguerre: None.

P08.54
Molecular characterization of PLP1 duplication in a large cohort of 
Pelizaeus-Merzbacher disease patients
J. Masliah-Planchon1,2, I. Dorboz2, E. Eymard-Pierre3, C. Vignal1, C. Chambion1, F. 
Renaldo4,5,2, D. Tonduti4,2, H. Cavé1, M. Elmaleh6, S. Drunat1, O. Boespflug-Tanguy4,2;  
1Genetic department_Robert-Debré hospital, Paris, France, 2INSERM U676, Paris, France, 
3Cytogénétique médicale_CHU Clermont Ferrand, Clermont Ferrand, France, 4Neurologie 
et maladie métabolique_Hopital Robert-Debré, Paris, France, 5Neurologie pédiatrique_
Hopital Armand Trousseau, Paris, France, 6Imagerie pédiatrique_Robert-Debré hospital, 
Paris, France.

INTRODUCTION: Pelizaeus-Merzbacher disease (PMD) is an X-linked dys-
myelinating disorder characterized by nystagmus, hypotonia, spasticity, 
ataxia and psychomotor developmental delay. The most frequent molecular 
aberration responsible for about 60% of cases is a duplication of a genomic 
segment of variable length containing the entire PLP1 gene. PLP1 encodes a 
major protein component of central nervous system myelin and PLP1 dupli-
cation-subsequent overexpression in oligodendrocytes results in cellular to-
xicity and subsequent hypomyelination. MATERIALS AND METHODS: This 
study has been performed in a large cohort of 48 duplicated patients with 
reliable and long term clinical data (leukofrance database). We analyzed 
PLP1 gene dosage and size of the duplicated segments with high-resolution 
custom array-based CGH including 30,032 probes spanning a 20Mb region 
surrounding the PLP1 gene. Precise breakpoint mapping has subsequently 
been performed using breakpoint junctions sequencing and genome wal-
king strategy. RESULTS: This custom PLP1 array-based CGH analysis in a 
large cohort of patient confirmed a great diversity of duplication size and 
breakpoints. Sequencing of the successfully amplified duplication break-
point junction reports complex rearrangement mechanisms involving the 
PLP1 gene. CONCLUSION: The complex local genomic architecture of the 
PLP1 locus likely drives the DNA susceptibility to complex rearrangements. 
More investigation is required to fully understand the mechanisms involved 
in those genomic rearrangements and their correlation with the variability 
observed in the disease severity.

 J. Masliah-Planchon: None. I. Dorboz: None. E. Eymard-Pierre: None. C. 
Vignal: None. C. Chambion: None. F. Renaldo: None. D. Tonduti: None. H. 
Cavé: None. M. Elmaleh: None. S. Drunat: None. O. Boespflug-Tanguy: None.

P08.55
Array CGH and undetermined leukodystrophy
M. Gay-bellile1,2, E. Eymard-Pierre1,2, C. Pebrel-Richard1,2, P. Combes1,2, S. Kemeny1,2, L. 
Gouas1,2, C. Goumy1,2, C. Sarret3, O. Boespflug-Tanguy4,5, P. Vago1,2;  
1Cytogénétique Médicale - CHU Estaing, Clermont-Ferrand, France, 2ERTICa, Univ 
Clermont 1, UFR Médecine, Clermont-Ferrand, France, 3Pédiatrie - CHU Estaing, 
Clermont-Ferrand, France, 4Neurologie Pédiatrique et Maladies Métaboliques - Hôpital 
Robert Debré AP-HP, Paris, France, 5INSERM UMR 676, Univ Paris Diderot, Sorbonne, 
Paris, France.

Objective: Research of small-size chromosomal rearrangements in patients 
with undetermined leukodystrophy.
Methods: Thirty patients with undetermined hypo or demyelinating leu-
kodystrophy were analysed by array CGH (Agilent 4x180K). Rearrange-
ments not found in databases as polymorphism variants were confirmed 
by Quantitative Multiplex Fluorescent PCR (QMF-PCR). To determine their 
inherited or de novo status we realised familial cytogenetic investigations 
by QMF-PCR. Finally, in order to evaluate the deleterious status and clinical 
implication, expression study and X-inactivation analysis were performed to 
argument in favour of pathogenic or polymorphic rearrangements.
Results: Thirteen among the 30 explored patients present 1 or 2 rearran-
gements not described as polymorphism variants. Array CGH allowed us 
to identify 2 pathogenic deletions already described in leukodystrophies 
and taking out known causative genes: MCT8 (Xq13.2 – 31kb) and MBP 
(18q22.3q23 – 7,88Mb). Two possible pathogenic rearrangements were 
identified, one deletion taking out part of CNTNAP2 gene (Xq22.2 – 26kb) 
and one duplication upstream PLP1 gene involved in Pelizaeus-Merzba-

cher Disease. Finally, for 4 patients, we concluded on VOUS (Variation Of 
Unknown Signification).
Discussion: Because of their clinical and genetic heterogeneity, array CGH, 
high resolutive and pangenomic technique, has its entire place in the etiolo-
gic diagnostic strategy of undetermined leukodystrophy. Indeed, this study 
shows that array CGH allows both to highlight rearrangements implicating 
genes already involved in these pathologies and to identify new candidate 
genes. However, because of the difficulty to conclude in some cases about 
the pathogenic or polymorphism status, additional analyses are still in pro-
gress (expression study, mutations screening…).

 M. Gay-bellile: None. E. Eymard-Pierre: None. C. Pebrel-Richard: None. P. 
Combes: None. S. Kemeny: None. L. Gouas: None. C. Goumy: None. C. 
Sarret: None. O. Boespflug-Tanguy: None. P. Vago: None.

P08.56
Protective effects of epigallocatechin-3-gallate against hydrogen 
peroxide-induced apoptosis in transformed lymphoblastoid cells 
from patients with Machado-Joseph disease
H. TSAI1, J. Huang1, T. Chen2;  
1CHUNG SHAN MEDICAL UNIVERSITY, Taichung, Taiwan, 2Graduate School of Computer 
Science and Information Technology,, Taichung, Taiwan.

Machado-Joseph disease (MJD) or spinocerebellar ataxia type 3 (SCA3), the 
autosomal dominant neurodegenerative disorder, is caused by an increased 
number of CAG trinuclear expansion repeats in coding regain of SCA3/MJD1 
and resulted in a disease protein with a higher polyQ domain. The study 
of rare, inherited mutations underlying familial forms of MJD‘s disease has 
provided insight into the molecular mechanisms of disease pathogenesis. 
Neurodegenerative disorders are a class of disease in which elevated levels 
of reactive oxygen species (ROS) and apoptosis lead to tissue damage. Epigal-
locatechin-3-gallate (EGCG) is a major component of green tea polyphenols 
which displays potential properties of neuroprotection. We investigated the 
protective effects of EGCG extract against hydrogen peroxide (H2O2), a toxin 
created by oxidative stress and implicated in neurodegenerative disease, in 
mutant ataxin-3 cells. Our results demonstrated that EGCG against H2O2-in-
duced cytotoxicity in a dose-dependent manner (p<0.05). We examined the 
effect EGCG against H2O2-induced apoptosis through reciprocal regulating 
pro-apoptotic protein Bax and anti-apoptotic protein Bcl-2. Interestingly, 
EGCG against H2O2-induced apoptosis in mutant ataxin-3 cells was accompa-
nied by the up-regulation of heat shock protein (Hsp) 70 expression. These 
results show that EGCG may be a potential therapeutic candidate for neuro-
degenerative diseases involving glutamate excitotoxicity such as MJD.

 H. Tsai: None. J. Huang: None. T. Chen: None.

P08.57
Autosomal Dominant Microcephaly: Identification of a Novel Locus
R. Kadir1, T. Harel1, S. Shalev2, J. Zlotogora3, O. S. Birk1;  
1Human Genetics and the Genetics Institute, Soroka Medical Center, Ben-Gurion 
University, Beer Sheva, Israel, 2Haemek Genetic Institute, Haemek Medical Center, 
Haemek, Israel, 3The hebrew university of Jerusalem, Jerusalem, Israel.

Autosomal dominant microcephaly with mild to moderate mental retarda-
tion with no dysmorphism or other anomalies was diagnosed in eleven in-
dividuals of an Arab Israeli family. Craniosynostosis and environmental fac-
tors were ruled out per history as possible contributors to the disease, thus 
verifying the diagnosis of primary microcephaly. Brain CT scan of affected 
individuals showed no architectural anomalies. Nine living affected indivi-
duals were available for clinical and genetic evaluation. Association with all 
known microcephaly-associated loci was ruled out using polymorphic mar-
kers and genome wide linkage analysis data. Genome-wide linkage analysis 
revealed association of the disease to a region on chromosome 4 which was 
fine mapped with polymorphic markers to an area of approximately 20Mbp 
between markers D4S1558 and D4S2460, with a maximal LOD score of Z = 
3.44, at marker D4S1534 (θ=0). Whole exome sequencing has yielded seve-
ral SNP mutations which are being explored in the affected family.

 R. Kadir: None. T. Harel: None. S. Shalev: None. J. Zlotogora: None. O.S. 
Birk: None.
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P08.58
Six Novel mutations in MLC1 from 15 Iranian patients with 
Megalencephalic Leukoencephalopathy with Subcortical Cysts.
A. Rajaee1, A. Kariminejad1, B. Bozorgmehr1, M. Afshari2, S. H. Tonekaboni3, M. 
Mirzazadeh1, H. Alizadeh2, G. A. B. Shooshtari4, M. H. Kariminejad1, T. Abbink5, M. Van 
Der Knaap5;  
1Kariminejad-Najmabadi Pathology & Genetics Center, Tehran, Islamic Republic of Iran, 
2Markaz Tebi Hospital, TUMS, Tehran, Islamic Republic of Iran, 3Pediatric Neurology 
Research Center, SBMU, Tehran, Islamic Republic of Iran, 4Ahwaz Behzisti Genetic 
Counseling Center, Ahwaz, Islamic Republic of Iran, 5Department of Pediatrics,Child 
Neurology, Amsterdam, Netherlands.

Megalencephalic leukoencephalopathy with subcortical cysts (MLC) (MIM 
#604004) is a rare autosomal recessive neurological disorder characterized 
by macrocephaly, motor and cognitive decline, ataxia, spasticity and occasio-
nal seizures. Magnetic resonance imaging (MRI) shows diffusely abnormal 
and swollen white matter of the cerebral hemispheres, presence of subcor-
tical cysts in the anterior temporal and frontoparietal region. Mutations in 
MLC1(22q13.33) and GLIALCAM have been identified in patients with MLC. 
Mutations in MLC1 account for 75% of mutations.
MLC was suspected in fifteen Iranian patients from thirteen families based 
on positive clinical findings including macrocephaly beginning in the first 
year, neurocognitive deterioration, seizure or loss of consciousness after 
minor head trauma. All except one were born to consanguineous parents. 
Brain MRI images were compatible with MLC and confirmed the diagnosis. 
Sequencing of entire coding region of MLC1 was performed for 12 patients 
and six novel mutations and six previously reported mutations were identi-
fied. This report shows that MLC is relatively common in Iranian population, 
as expected for rare diseases with high inbreeding, with surprisingly high 
frequency of novel mutations.

 A. Rajaee: None. A. Kariminejad: None. B. Bozorgmehr: None. M. Afshari: 
None. S.H. Tonekaboni: None. M. Mirzazadeh: None. H. Alizadeh: None. G.A.B. 
Shooshtari: None. M.H. Kariminejad: None. T. Abbink: None. M. Van Der 
Knaap: None.

P08.59
Cell model for Sanfilippo C syndrome using iPS cells
I. Canals1,2,3, Y. Richaud3,4, S. Jiménez3,4, R. Torrent3,4, L. Vilageliu1,2, Á. Raya3,4,5, D. 
Grinberg1,2;  
1Universitat de Barcelona, IBUB, Barcelona, Spain, 2Center for Networked Biomedical 
Research on Rare Diseases (CIBERER), Barcelona, Spain, 3Control of Stem Cell Potency 
Group, Institute of Bioengineering of Catalonia (IBEC), Barcelona, Spain, 4Center for 
Networked Biomedical Research on Bioengineering, Biomaterials and Nanomedicine 
(CIBER-BBN), Barcelona, Spain, 5InstitucióCatalana de RecercaiEstudisAvançats 
(ICREA), Barcelona, Spain.

Mucopolysaccharidosis III (MPS III), or Sanfilippo syndrome, includes four 
autosomal recessive diseases characterized by deficient heparan sulfate de-
gradation. Clinical symptoms similar for all the types, include progressive 
and severe deterioration of the central nervous system during childhood. 
HGSNAT, the gene responsible for MPS IIIC, encodes the acetyl CoA:α-
glucosaminide N-acetyltransferase, a lysosomal membrane protein. No the-
rapies are available for Sanfilippo syndrome.
Human induced pluripotent stem cells (iPSc) offer a unique opportunity to 
model human neurodegenerative diseases. Several models have been obtai-
ned using that technology.
We developed a neuronal cell model for Sanfilippo C syndrome from pati-
ents’ fibroblasts. Patient 1 was heterozygous for a missense (p.L445P) and 
a splicing (c.633+1G>A) mutation, while patient 2 was homozygous for a 
splicing mutation (c.372-2A>G) prevalent in Spanish patients.
Retroviral vectors encoding KLF4, OCT4, and SOX2, were used to obtain dif-
ferent clones of iPSc from each patient and a control healthy individual. One 
clone of each line was validated. Cells were positive for alkaline phosphata-
se, showed normal karyotypes, expressed markers of pluripotency (SSEA3, 
SSEA4, NANOG and TRA-1-81) and the genes encoding for the different 
factors were integrated in their genome. Quantitative PCR to establish the 
efficient repression of the exogenously introduced genes was carried out, 
and the ability of the cells to differentiate to the 3 germ layers was assayed 
in vitro and in vivo. OCT-4 and NANOG promoters were demethylated. After 
the validation, the cells were differentiated to neurons and astrocytes in or-
der to study the molecular basis of the disease into these cellular types.

 I. Canals: None. Y. Richaud: None. S. Jiménez: None. R. Torrent: None. L. 
Vilageliu: None. Á. Raya: None. D. Grinberg: None.

P08.60
A CIITA gene polymorphism (rs4774*C) in conjunction with the HLA-
DRB1*15:01 allele increases susceptibility to multiple sclerosis in 
Brazilian females.
E. R. Paradela1, A. L. S. Figueiredo1, F. R. Malfetano2, I. Meira2, V. C. S. R. Pereira2, L. Fêzer3, 
L. A. Agostinho1, C. F. Rocha1, C. L. A. Paiva1, S. V. Alves-Leon1;  
1Universidade Federal do Estado do Rio de Janeiro (UNIRIO), Rio de Janeiro, Brazil, 
2Universidade Federal do Rio de Janeiro (UFRJ), Rio de Janeiro, Brazil, 3Universidade 
Federal do Rio de Janeiro (UFRJ), Rio de Janeiro, Brazil.

We investigated the association of 83 alleles of polymorphic HLA-Class II 
genes with multiple sclerosis (MS) susceptibility, as well as the association 
of two CIITA alleles. Blood samples were taken from 52 patients (35 female) 
and from 126 healthy control subjects matched for ancestry, sex and age. 
Patients were classified according to the criteria laid out by McDonalds et 
al. (2001). After DNA extraction, the alleles of HLA-DRB1, DQB1 and DQA1 
were identified by PCR-SSP. Sequencing of single nucleotide polymorphis-
ms +1614G/C (rs4774*C; G500A) and -168A/G (rs3087456) on CIITA was 
performed by PCR, followed by capillary electrophoresis in the platform ABI 
PRISM® 3500 Genetic Analyzer. All data were subjected to Bonferroni´s cor-
rection. The RR for MS associated with the HLA-DRB1*15:01 allele was 2.79 
(OR=3.52; p value=0.001) and the RR associated with the DQB1*06:02 alle-
le was 2.42 (OR=2.72, p value=0.020). Mantel Haenszel-corrected p values 
were 0.001 and 0.020 for the OR and RR, respectively. After Bonferroni’s 
correction, only DRB1*15:01 data within our set of polymorphic alleles 
were statistically significant. In addition, MS association with DRB1*15:01 
seemed to be conspicuous only in female patients: 31.43% of female patients 
(RR=4.78; OR=3.59; p value=0.001) and 23.53% of male patients (RR=2.05; 
OR=1.80; p value=0.159) had the allele. The CIITA polymorphism rs4774 
(+1614G/C) together with HLA-DRB1*15:01 increased the RR to 3.63 (OR 
= 2.65, p value = 0.005) and this finding was especially female-related (RR 
= 4.05; OR= 4.55; p= 0.016).These results reinforced the multifactorial and 
polygenic trait of the disease.

 E.R. Paradela: None. A.L.S. Figueiredo: None. F.R. Malfetano: None. I. Meira: 
None. V.C.S.R. Pereira: None. L. Fêzer: None. L.A. Agostinho: None. C.F. 
Rocha: None. C.L.A. Paiva: None. S.V. Alves-Leon: None.

P08.61
Exome sequencing in multiplex families reveals novel genetic variants 
related to multiple sclerosis
A. Maver, B. Peterlin;  
Clinical institute of Medical Genetics, Ljubljana, Slovenia.

Multiple sclerosis (MS) is a chronic inflammatory neurological disorder 
belonging to a group of genetically complex disorders. It is known that MS 
accumulates in the families and it has been proposed that burden of genetic 
variants contributing to disease development might be particularly high in 
such families. Deep sequencing in subjects from families with a large num-
ber of affected individuals may thus present a promising opportunity for 
delineation of key genes conferring susceptibility to MS.
With this aim, we performed whole exome re-sequencing in 12 individuals 
originating from distinct multiplex families and 10 control subjects from the 
same background population. In familial MS patients, we observed an excess 
of rare and damaging mutations in immunoregulatory genes associated with 
MS in a recent large-scale GWAS by the WTCCC2 consortium (p=0.015). In 
10 of 12 patients investigated, at least one predicted pathogenic rare variant 
in MS-associated genes was detected. We have also detected a novel patho-
genic mutation in the TYK2 gene, which was previously reported to contain 
mutations segregating with familial MS. Literature-based relatedness analy-
ses revealed that genes carrying detected mutations in familial disease were 
10.7 times more directly or indirectly related to MS in comparison to those 
found in background control population.
In the present study, we demonstrate how exome sequencing in families 
with MS may assist in pinpointing specific genetic variants potentially con-
tributing to disease susceptibility and thus provide novel insight into gene-
tic architecture and pathogenesis of MS.

 A. Maver: None. B. Peterlin: None.
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P08.62
Signal transducers and activators of transcription genes (STAT genes) 
and Multiple sclerosis (MS)
P. Lavtar1, A. Maver1, G. Rudolf1, N. Starčević Čizmarević2, M. Živković3, S. Šega Jazbec4, 
Z. Klemenc Ketiš5,6, M. Kapović2, E. Dinčić7, R. Raičević7, J. Sepčić8, A. Stanković3, S. Ristić2, 
B. Peterlin1;  
1Clinical Institute of Medical Genetics, University Medical Center Ljubljana, Ljubljana, 
Slovenia, 2Department of Biology and Medical Genetics, School of Medicine, University 
of Rijeka, Rijeka, Croatia, 3Laboratory of Radiobiology and Molecular Genetics, Institute 
of Nuclear Sciences “Vinča”, Belgrade, Serbia, 4Department of Neurology, University 
Medical Center (UMC), Ljubljana, Slovenia, 5Department of Family Medicine, Medical 
School, University of Ljubljana, Ljubljana, Slovenia, 6Department of Family Medicine, 
Medical School, University of Maribor, Maribor, Slovenia, 7Department of Neurology, 
Military Medical Academy, Belgrade, Serbia, 8Postgraduate Study, School of Medicine, 
University of Rijeka, Rijeka, Croatia.

Background: Multiple sclerosis (MS) is a complex inflammatory disease of 
the central nervous system. Both environmental and genetic factors contri-
bute to the development of the disease. We used an integratomic approach 
for discovery of putative regions and genes related to MS, using a compre-
hensive and unique set of data sources (GWAS, linkage studies, expression 
studies and proteomic studies). Among 381 genomic regions and 409 genes 
we selected STAT3 and STAT5A for association and expression studies.
Objectives: The aim of study was to investigate the association and expres-
sion of STAT3 and STAT5A genes in patients with MS from the Central South 
East Europe.
Methods: A total of 1045 Caucasian patients and 986 healthy unrelated eth-
nically matched controls without family history of MS, were included in the 
study. For gene expression in blood we analyzed 50 patients and 40 controls. 
Diagnosis of MS was established according to McDonald’s criteria. Altogether, 
5 SNP were included in our study, 3 in STAT3 gene: rs7211777, rs963987 
and rs1053005; and 2 in STAT5A gene: rs6503695 and rs12601982.
Results: We found a statistically significant difference in the allelic distribu-
tion of STAT5A gene (rs6503696 with P value 7,5∙10-4), which was suppor-
ted by haplotype distributions (haplotype CA P=3∙10-5). We haven‘t found 
any diffrences in gene expression in blood in STAT5A.
Conclusion: We provide evidence for association between genetic variation 
in STAT5A gene and multiple sclerosis. Further studies are required to sub-
stantiate the significance of these genetic variations.

 P. Lavtar: None. A. Maver: None. G. Rudolf: None. N. Starčević Čizmarević: 
None. M. Živković: None. S. Šega Jazbec: None. Z. Klemenc Ketiš: None. M. 
Kapović: None. E. Dinčić: None. R. Raičević: None. J. Sepčić: None. A. 
Stanković: None. S. Ristić: None. B. Peterlin: None.

P08.63
High resolution genotyping analysis of Multiple sclerosis in Saudi 
patients.
Y. Alhaidan, I. Alabdulkareem, M. Albalwi, M. Aljumah;  
King Abdullah internationla medical Research Center; NGHA, Riayddh, Saudi Arabia.

Multiple sclerosis (MS) has been clearly associated with human leukocyte 
antigen (HLA) complex that reported in several studies; nevertheless; this 
association is poorly examined in Saudi MS patients. This disease is sprea-
ding widely through Saudi population; apart from parental consanguinity; 
no clear understanding of environmental and/or genetics factors responsib-
le. However; recent population studies reflect that the consanguinity mar-
riages presented in 37.6% of the familial MS (FMS); 16% were first degree 
relatives.
This project is focus on the investigation of HLA-A, HLA-B, DRB1, and DQB1 
alleles in 150 FMS and non FMS affected, 100 healthy controls were recrui-
ted. The high-resolution genotype sequencing using Roche 454 FLX+ Titani-
um chemistry was carried out.
MHC class I (A, B) and class II (DQ) were indicated with an odds ratio (OR) 
= 2.96 (95% confidence interval Cl 1.46-6.02 p=0.004) for HLA-A*01:01, 
and for HLA-B*41:01 the OR 3.77 (95% Cl 1.64-8.63, p=0.0025), while for 
DQB1*03:02 the OR 2.20 (95% Cl 1.29-3.75, p=0.0051). No differences bet-
ween FMS and non FMS were observed. These findings representing the 
Saudi MS population and HLA complex association that may be unique when 
compare with other populations.
A further investigation should be carried out to confirm the above finding 
and attempting to understand more on the involvement of environmental/
genetics of MS in Saudi and Gulf region.

 Y. Alhaidan: None. I. Alabdulkareem: None. M. Albalwi: None. M. Aljumah: 
None.

P08.64
C19ORF12 Mutations in Neurodegeneration with Brain Iron 
Accumulation (NBIA)
G. Annesi1, P. Tarantino1, G. Lesca2,3, E. Broussolle4,5, M. Gagliardi1,6, G. Iannello1, A. 
Gambardella1, A. Quattrone7;  
1Institute Of Neurological Science, National Research Council, Mangone, Cosenza, 
Italy, 2Department of Medical Genetics, Hospice Civiles de Lyon and ClaudeBernard 
Lyon, University Lyon France, Lyon, France, 3CRNL, CNRS UMR 5292, INSERM U1028, 
Lyon, France, Lyon, France, 4Université Lyon I; Centre de Neurosciences Cognitives, 
CNRS UMR5229, Lyon, France, 5Service de Neurologie C, Hôpital Neurologique Pierre 
Wertheimer, Lyon, France, Lyon, France, 6University of Magna Graecia, Catanzaro, Italy, 
Catanzaro, Italy, 7Neuroimaging Research Unit, National Research Council, Catanzaro, 
Italy, Catanzaro, Italy.

Neurodegeneration with Brain Iron Accumulation (NBIA) comprise hete-
rogeneous group of progressive neurodegenerative disorders that present 
with a progressive extrapyramidal syndrome and excessive iron deposition 
in the brain, particularly affecting the basal ganglia, mainly the globus pal-
lidus. Genetic defects in PANK2 gene are the most common cause of NBIA, 
followed by mutations in PLA2G6, few reported NBIA families are known 
to carry mutations in FA2H, a gene previously associated with familial leu-
kodystrophy and spastic paraparesis. Mutations within C19orf12 have re-
cently been identified in patients with NBIA.This gene C19orf12, codes for 
a mitochondrial membrane protein and the acronym MPAN (mitochondrial 
membrane protein-associated neurodegeneration). In this study we report 
the clinical description of five patients from five families with NBIA and the 
subsequent molecular genetic investigation. Sequencing of PANK2, PLA2G6 
and FA2H was normal; whereas the molecular analysis of C19orf12 gene 
revealed a novel homozygous and heterozygous C19orf12 mutations in our 
patients with NBIA.
Further studies are needed to explore the function of C19orf12 in NBIA, and 
extended genetic analysis of larger patients cohorts will provide more infor-
mation about the frequency of this disease.

 G. Annesi: None. P. Tarantino: None. G. Lesca: None. E. Broussolle: None. M. 
Gagliardi: None. G. Iannello: None. A. Gambardella: None. A. Quattrone: 
None.

P08.65
Neurodegeneration with brain iron accumulation, type 4 (NBIA4) in 
Russian families
E. Y. Zakharova, G. E. Rudenskaya;  
Medical Genetics Research Centre, Moscow, Russian Federation.

NBIA4 is autosomal recessive disease produced by C19orf12 mutations 
[Hartig et al, 2011]. NBIA group also includes most common NBIA1/Haller-
vorden-Spatz disease (PANK2 gene), NBIA2A/2B (PLA2G6), NBIA3 (FTL1) 
and adjoining SPG35 (FA2H), Parkinson disease 9 (ATP13A2), aceruloplas-
minemia (aCP). Common features are neurological signs, mainly dystonia 
and spasticity, and MRI picture of iron accumulation in globus pallidum. 
Though recently recognized, NBIA4 was found in several populations and 
seems not very rare. Its clinical distinctions from NBIA1 are later onset, 
slower course, less pronounced dementia and subtle MRI differences. We 
diagnosed NBIA4 in two Russian and one mixed Ukrainian/German (Patient 
3) non-consanguineous families. Patient 1, 19-year-old female, had slowly 
progressing leg spasticity since 12 yrs, moderate dystonia in neck, hands 
and feet since 17-18 yrs, optic atrophy detected in 18 yrs and borderline 
intelligence. Her MRI was normal in 14 yrs, but in 17 yrs showed NBIA signs. 
Patient 2, 16-year-old male, had slowly progressing spasticity, dystonia, ata-
xia and mild dementia since 11-12 yrs; MRI was normal up to 16 yrs when 
NBIA signs appeared; optic atrophy was seen at the same age. In both pa-
tients other NBIA were excluded and homozygosity for C19orf12 mutation 
c.204_214del11 was detected. Patient 3, 36-year-old female of whom we 
have no clinical information, was found heterozygous for c.204_214del11 
(allelic mutation is in search). The mutation was most common in the first 
NBIA4 cohort of 20 Polish families with founder effect [Hartig et al, 2011]. 
Our preliminary results point to c.204_214del11 spread in other Slavic po-
pulations.

 E.Y. Zakharova: None. G.E. Rudenskaya: None.

P08.66
Altered brain development and neurodegeneration in Clp1 knockout 
zebrafish
V. R. C. Eggens, J. L. Cazemier, P. R. Kasher, M. A. J. Weterman, F. Baas;  
Genome Analysis, Academic Medical Centre Amsterdam, Amsterdam, Netherlands.

Cleavage and polyadenylation factor I subunit (Clp1) is an important kina-
se in RNA metabolism. It is involved in processes as tRNA maturation and 
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mRNA 3’processing. We have created an ENU induced zebrafish mutant, 
harbouring a p.R44X nonsense mutation in the Clp1 gene. Clp1 knockout fish 
do not survive beyond 4 days post fertilisation (dpf), have a reduced head 
size and show an S-curved body. At 2dpf, Clp1 knockout fish show reduced 
expression of midbrain marker otx2, and increased cell death in the brain.
We show that Clp1 is an essential gene in brain development. In humans, 
various RNA processing genes have been associated with neurological di-
seases, such as the TSEN complex - which associates with CLP1 - in pontoce-
rebellar hypoplasia and the SMN1 gene in spinal muscular atrophy. Our data 
supports the hypothesis that RNA processing plays a crucial role in neuronal 
development. The exact mechanism how disturbed RNA metabolism leads 
to neurological diseases is still unknown.

 V.R.C. Eggens: None. J.L. Cazemier: None. P.R. Kasher: None. M.A.J. 
Weterman: None. F. Baas: None.

P08.67
A novel FTL mutation responsible for neuroferritinopathy with 
asymmetry of clinical features and brain anomalies
S. Moutton1, N. Houcinat1, V. Planté-Bordeneuve2, J. Trocello3, V. Larue1, D. Lacombe1,4, B. 
Arveiler1,4, C. Goizet1,4, P. Fergelot1,4;  
1Service de génétique médicale - CHU de Bordeaux, Bordeaux, France, 2Service de 
Neurologie, APHP, Hôpital Henri Mondor, Créteil, France, 3Centre National de Référence 
de la Maladie de Wilson, service de Neurologie, APHP, hôpital Lariboisière, Paris, France, 
4Laboratoire „Maladies Rares: Génétique et Métabolisme“, Université Bordeaux Segalen, 
Bordeaux, France.

Neuroferritinopathy is a rare autosomal dominant neurodegenerative di-
sease caused by mutations in FTL gene and which belongs to the group of 
Neurodegeneration with Brain Iron Accumulation (NBIA). Progressive iron 
and ferritin deposition in basal ganglia, substantia nigra, red nuclei and den-
tate nuclei is responsible for abnormal movements including chorea, dys-
tonia and parkinsonism which represent the most common features of this 
disorder. To date, 7 mutations in FTL gene have been reported, 6 frameshifts 
in exon 4 and a missense in exon 3. Here we report a patient carrying a novel 
FTL mutation with original clinical and imaging features.
First manifestations occurred by 29 years by focal dystonia limited to right 
foot for 10 years. At 40, dystonia extended to left upper limb, neck and was 
associated with dysarthria. Ferritinemia was below the normal range (49 
µg/L, norm within 80-250). Brain MRI revealed hypointensities on T2* 
weighted images, asymmetric in basal ganglia with left predominance and 
symmetric in motor rolandic cortex, substantia nigra, red and dentate nu-
clei. The previously unknown c.468dup mutation (p.Gly157TrpfsX24) was 
identified and appeared to be de novo. The mutation leads to C-terminus 
modification of the protein similar to recurrent c.460dup mutation, and al-
ters E-helix structure affecting ferritin folding, assembly and stability.
Our report confirms involvement of frameshift mutations located in 3’ co-
ding region of FTL in pathophysiology of neuroferritinopathy. This obser-
vation highlights that this disorder can manifest with asymmetric clinical 
features and brain anomalies. Neuroimaging and especially T2* sequences 
is the most sensitive investigation for NBIA diagnosis.

 S. Moutton: None. N. Houcinat: None. V. Planté-Bordeneuve: None. J. 
Trocello: None. V. Larue: None. D. Lacombe: None. B. Arveiler: None. C. 
Goizet: None. P. Fergelot: None.

P08.68
Peripheral Neuropathy and Lymphedema Associated with Mental 
Deficiency - Homozygosity Mapping and Gene Indentification
A. Kurolap1, E. Dagan2, R. Gershoni-Baruch3,1;  
1The Bruce and Ruth Rappaport School of Medicine, Technion, Haifa, Israel, 2Dept of 
Nursing, Faculty of Welfare and Health Sciences, University of Haifa, Haifa, Israel, 
3Institute of Human Genetics, Rambam Health Care Campus, Haifa, Israel.

Background: We present an extended consanguineous Muslim Israeli-Arab 
family, comprising of individuals exhibiting peripheral neuropathy, periphe-
ral lymphedema or both. The neuropathic phenotype varies between family 
members in age of onset, spasticity and the existence of mental retardation. 
Both peripheral lymphedema and peripheral neuropathy segregate inde-
pendently in affected family members as autosomal recessive traits. This 
study aimed to investigate the molecular basis for both disorders.
Methods: Homozygosity mapping using Illumina CytoSNP6000 and CytoS-
NP300K arrays was employed, followed by whole-exome sequencing in one 
patient.
Results: A 6K SNP array linkage analysis and whole-exome sequencing of a 
sibling affected with both disorders lead to the discovery of a missense mu-
tation in the FLT4 gene (known to highly associate with lymphatic disrupti-
on). The mutation segregates as a homozygous trait within the family in line 

with the lymphedema phenotype, unrelated to the neuropathy phenotype. 
The whole-exome analysis revealed a missense mutation in the SPG7 gene 
(causing autosomal recessive spastic paraplegia) in the tested individual, 
but it did not segregate well within the family. A 300K SNP array narrowed 
the candidate areas to ten essentials. Areas with highest LOD scores or con-
taining candidate genes were excluded using microsatellite markers. We are 
currently evaluating additional mutations identified via exome sequencing, 
in parallel to the linkage analysis described above.
Conclusion: While peripheral lymphedema in affected individuals was 
caused by a mutation in FLT4 gene, the gene causing peripheral neuropathy 
remains to be pinned down. Our findings reinforce the separation between 
both disorders within the extended family.

 A. Kurolap: None. E. Dagan: None. R. Gershoni-Baruch: None.

P08.69
Niemann-Pick type C disease: Characterization of NPC1 mutations on 
mRNA and protein level
L. Dvorakova, F. Majer, H. Vlaskova, G. Storkanova, L. Stolnaya, A. Louzecka, D. 
Musalkova, H. Jahnova, K. Peskova, M. Elleder, M. Hrebicek;  
Instit. of Inherited Metabolic Disorders, General University Hospital in Prague and First 
Faculty of Medicine, Charles University in Prague, Prague, Czech Republic.

Niemann-Pick type C disease (NPC, OMIM #257220, #607625) is a severe 
autosomal recessive neuro-visceral disorder characterized by progressive 
neurological deterioration and hepatosplenomegaly. It is associated with 
complex lysosomal storage of lipids, mainly of free cholesterol and glycoli-
pids, and with mutations in one of two genes (NPC1, NPC2). We have found 
disease causing mutations in 38 NPC1 families and characterized molecular 
consequences of a subset of NPC1 mutations on mRNA and protein levels. 
Six genotypes (p.R1186H/S954L; p.R1186H/P1007A; p.R1186H/Y276H; 
p.P1007A/V950G; p. S954L/L176R; p.V664M/Arg404Glyfs*45) identified 
in 10 patients were inspected. We used PCR/RFLP followed by fragmenta-
tion analysis to determine the allelic expression ratio of the mutated alleles 
in cultured skin fibroblasts. NPC1 protein levels were assessed semi-quan-
titatively by Western blotting. Interestingly, the amount of immunoreactive 
NPC1 in p.V664M/Arg404Glyfs*45 cell line was comparable to the controls 
and RNA allelic transcript ratio was 50/50. In other samples RNA transcript 
ratios ranged from 22/78 to 30/70 and the amount of immunoreactive 
NPC1 protein was diminished but detectable. We have also analyzed NPC1 
promoter region (up to 2 kb upstream from the start codon). We have found 
six common polymorphisms forming four probable haplotypes. We did not 
identify any rare variants, which could potentially affect regulation of NPC1 
transcription.
In summary, the results show that the analyzed missense mutations allow 
residual protein synthesis and that the fibroblast cultures may be useful for 
testing of compounds stabilizing mutant NPC1 protein.
Support: IGA MZ CR NT12239-5/2011, RVO-VFN64165/2012, PRVOUK-
P24/LF1/3

 L. Dvorakova: None. F. Majer: None. H. Vlaskova: None. G. Storkanova: 
None. L. Stolnaya: None. A. Louzecka: None. D. Musalkova: None. H. 
Jahnova: None. K. Peskova: None. M. Elleder: None. M. Hrebicek: None.

P08.70
Recessive truncating NOTCH3 mutation in a case of severe, early-
onset, progressive vascular leukoencephalopathy
T. Pippucci1, A. Maresca2, G. Cenacchi2, C. Tonon2, V. Donadio2, P. Magini1, F. Palombo1, V. 
Papa2, R. Lodi2, A. Parmeggiani2, V. Carelli2, M. Seri1;  
1U.O. Genetica Medica, Policlinico Sant‘Orsola-Malpighi, Università di Bologna, Bologna, 
Italy, 2Dipartimento di Scienze Biomediche e Neuromotorie, Università di Bologna, 
Bologna, Italy.

We report on a 24 years-old male patient, born to consanguineous parents, 
presenting with infantile-onset, progressive neurodegeneration, small ves-
sel disease and leukoencephalopathy. Brain MRI showed marked hyperin-
tensity on T2-sequences of cerebral white matter (WM) with enlarged ven-
tricles and diffuse cavitations, subcortical lacunar infarcts and disseminated 
microbleeds. Focal hyperintensities on T2-sequences were present in the 
asymptomatic parents, especially in the father.
Whole Exome Sequencing (WES) identified a homozygous c.C2742A 
NOTCH3 mutation, inherited from heterozygous parents. No other obvious 
mutation emerged from WES/mtDNA sequencing. The c.C2742A mutation 
introduced a p.C914X stop-codon leading to a prematurely truncated pro-
tein. Testing cDNA from muscle biopsies, we observed drastically reduced 
NOTCH3 expression in the proband and parents vs.controls (p<.001), and 
in the proband vs.parents (p<.05). Alterations of smooth muscle cells (SMC) 
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surrounding small arteries were visible in skin biopsies of the proband and 
parents, showing a multilayered basal lamina. An abnormal pattern of col-
lagen staining, characterised by unpacked collagen wall, was evident in skin 
vessels of proband and parents, although it was less pronounced in the mo-
ther.
Heterozygous missense NOTCH3 mutations are known to underlie CADA-
SIL (Cerebral Autosomal Dominant Arteriopathy with Subcortical Infarcts 
and Leukoencephalopathy), the most common heritable cause of cerebral 
arteriopathy. Notably, no granular osmiophilic material (GOM) deposition 
(a hallmark of CADASIL arterioles) was detected. Molecular mechanisms by 
which NOTCH3 mutations predispose to ischemic stroke are poorly under-
stood. Here, we described a novel recessive NOTCH3-related leukoencepha-
lopathy, linking reduced NOTCH3 expression and signaling to arterial SMC 
degeneration and ultimately to small vessel leukoencephalopathy.

 T. Pippucci: None. A. Maresca: None. G. Cenacchi: None. C. Tonon: None. V. 
Donadio: None. P. Magini: None. F. Palombo: None. V. Papa: None. R. Lodi: 
None. A. Parmeggiani: None. V. Carelli: None. M. Seri: None.

P08.71
Identification of a novel splice site mutation of STXBP1 in Ohtahara 
syndrome
L. Ortega-Moreno1, R. Guerrero-López1, A. Verdú2, G. Sánchez-Martín1, O. García-
Campos2, B. G. Giráldez1, J. M. Serratosa1;  
1Neurology Laboratory-Epilepsy Unit, Neurology Department, IIS- Fundación Jiménez 
Díaz and Centro de Investigación Biomédica en Red de Enfermedades Raras (CIBERER), 
Madrid, Spain, 2Neuropediatric Unit, Hospital Virgen de la Salud, Toledo, Spain.

Ohtahara syndrome (OS, OMIM#308350, ORPHA1934) is early infantile 
epileptic encephalopathy characterized by tonic spasms and a continuos 
burst-suppression pattern resulting in intractable seizures and severe men-
tal retardation. Brain malformations or metabolic disorders are often asso-
ciated with this syndrome but some cases remain etiologically unexplained. 
Mutations in ARX, CDKL5, SLC25A22 and STXBP1 have been identified.
We report the case of a 19-months old infant which presented with tonic, 
focal clonic and oculogyric seizures in the first 15 days of life. An EEG perfor-
med at the age of 45 days showed a burst-suppression pattern suggestive of 
Otahara syndrome. Physical examination did not reveal any specific dysmor-
phic features. Neuroimaging and extensive screening for inborn metabolic 
errors and congenital infections were uninformative. At 5 months spasms 
appeared. Treatment with vigabatrin and corticosteroids was effective but 
refractory complex partial seizures appeared. The infant has a severe psy-
chomotor delay.
We found a novel inherited heterozygous mutation (c.1249+2T>C, 
G417AfsX7) in STXBP1, a gene that codes for syntaxin binding protein 1 in-
volved in synaptic vesicle exocytosis. This mutation is localized in a donor 
splice site and eliminates exon 14 producing a truncated protein.
Loss of domain III-b and part of domain II due to this mutation could affect 
Rab binding and consenquently exocytosis process.

 L. Ortega-Moreno: None. R. Guerrero-López: None. A. Verdú: None. G. 
Sánchez-Martín: None. O. García-Campos: None. B.G. Giráldez: None. J.M. 
Serratosa: None.

P08.72
Evaluation of variants in Parkin, PINK1, DJ1 and SCNA genes in early-
onset Parkinson’s disease patients of Turkish population
U. Egeli1, S. Ozbek2, G. Tezcan1, G. Cecener1, B. Tunca1, E. Demirdogen1, S. Ak1;  
1Department of Medical Biology, Medical Faculty, Uludag University, Bursa, Turkey, 
2Department of Neurology, Medical Faculty, Uludag University, Bursa, Turkey, Bursa, 
Turkey.

Parkinson‘s disease (PD) causes by the interaction of genetic and environ-
mental factors. Recent reports showed that, variations in PARK loci genes 
(Parkin, PINK1, DJ-1 and SNCA) cause inherited forms of typical PD in dif-
ferent populations. However, the knowledge about the frequency of these 
alterations in Turkish population is very limited. In current study, we aimed 
to evaluate the phenotype and frequencies of variations in these genes in 
Turkish early-onset PD patients.
All coding regions and exon-intron boundaries of the Parkin, PINK1, DJ-1 
and SNCA genes were screened by Heteroduplex analysis (HDA) followed by 
direct sequencing of detected variants in 27 early-onset PD patients.
Alterations were determined in 12 (44,4%) patients; 1 patient had 2 diffe-
rent alteration. Alterations were found in Parkin (n=6; IVS-35G>A and n=1; 
V379L) for 7 patients, in PINK1(IVS1-7A>G) for 5 patients and in DJ1(n=1; 
IVS3+40T>G and n=1; R98E) for 2 patients. According to Ensemble Genome 
Browser, IVS-35G>A in Parkin, IVS1-7A>G in PINK1 and IVS3+40T>G in DJ1 

were novel alterations. There was no significant correlation between having 
PARK loci gene alterations and family story (P = 0,452).
Despite current data is preliminary findings, we identified three novel al-
terations in Parkin, PINK1 and DJ1genes in PD patients of our population. 
Although, increasing the number of cases is required to clarify clinical signi-
ficancy, we suggest that these informations may be helpful in predicting the 
prognosis of Turkish PD patients.

 U. Egeli: None. S. Ozbek: None. G. Tezcan: None. G. Cecener: None. B. 
Tunca: None. E. Demirdogen: None. S. Ak: None.

P08.73
Analysis of SNCA (alpha-synuclein) mutations in Slovak Parkinson 
disease patients
C. Bognar1, M. Baldovic1, A. Zatkova2, L. Kadasi1,2;  
1Department of Molecular Biology, Faculty of Natural Sciences, Comenius University, 
Bratislava, Slovakia, 2Institute of Molecular Physiology and Genetics,Slovak Academy of 
Sciences, Bratislava, Slovakia.

Parkinson disease (PD) is a chronic neurodegenerative movement disorder 
characterized by selective loss of nigrostriatal dopaminergic neurons and 
formation of Lewy bodies. Clinical manifestations include motor impair-
ments involving tremor, bradykinesia, postural instability and rigidity. PD 
is generally considered to be the result of the interaction between genetic 
and environmental factors. Mutations responsible for the recessive early-
onset PD (EOPD) were identified in parkin (PARK2), DJ-1 (PARK7) and PTEN-
induced kinase 1 (PINK1), while mutations within Leucine-rich repeat kinase 
2 (LRRK2) and α-synuclein (SNCA) are associated with autosomal dominant, 
late onset form of PD. To detect the most common mutations (A30P, E46K, 
A53T) in exons 2, 3 of the SNCA gene, we sequenced in both direction 160 
unrelated Slovakian patients with familial or sporadic PD, including early 
and late onset patients. However, none of these mutations was identified 
in our cohort. We have found three novel exonic polymorphisms (SNCA-
23T>C; c.467T>C, p.V15V; c.518C>A, p.K32K), one intronic polymorphism 
(c.121+11C>T, IVS3+11C>T, rs35135226) in exon 2 of SNCA gene. But in the 
exon 3 we did not observe any variation after sequencing.
However, we could not completely exclude the possibility that the patients 
carry other mutations or rearrangements within SNCA gene. In the follow 
up of this study also a gene dosage studies, especially of SNCA and PARK2 
genes have to be considered, in order to uncover possible larger genomic 
deletions/duplications.
This study was supported by GUK/494/2013.

 C. Bognar: None. M. Baldovic: None. A. Zatkova: None. L. Kadasi: None.

P08.74
A rapid and simple PCR-RFLP test for the diagnosis of PARK8 form of 
Parkinson disease in the Algerian population
T. Hamadouche1, S. Belarbi2, N. Hecham2, S. Lesage3, A. Brice3, M. Tazir2, T. Benhassine4;  
1Molecular Biology Laboratory, Faculty of Sciences, UMBB, Boumerdes, Algeria, 
2Department of Neurology, CHU Mustapha Bacha, Algiers, Algeria, 3INSERM UMR_S975, 
CRICM, Hôpital Pitié-Salpêtrière, Paris, France, 4Cellular and Molecular Biology 
Laboratory, Faculty of Biological Sciences, USTHB, Algiers, Algeria.

PARK8 form of Parkinson’s disease is a common disorder in Algeria (40% of 
familial or sporadic cases) because of the high prevalence of the c.6055G>A 
(p.Gly2019Ser) mutation in the LRRK2 gene. The aim of our work was to 
highlight the occurrence of this alteration by a simple, fast and accurate test, 
thus signing a diagnosis of PARK8 Parkinson’s disease. Our screening strat-
egy consisted of a targeted amplification of exon 41 of LRRK2 by a PCR-RSI 
approach, followed by an enzymatic digestion using restriction endonuclea-
se AluI, with the goal of individualizing precisely and unambiguously all pos-
sible genotypic statuses: healthy homozygous and affected heterozygous/
homozygous. The choice of primers allowing amplification and introducing 
a mismatch site downstream of the coding nucleotide c.6055 was conducted 
by bioinformatic analysis. Optimization of PCR conditions helped ensure the 
success of the amplification and the subsequent AluI digestion. Genotypes 
of individual controls (healthy c.6055G/G, affected c.6055G/A and affected 
c.6055A/A) were clearly individualized on the basis of restriction profiles 
obtained. The availability of this test, also avoiding the use of sequencing, 
provides a powerful approach for the diagnosis of the common form of 
Parkinson‘s disease PARK8, allowing to recognize the status of individuals 
and offering the opportunity to make a differential diagnosis among the 
great genetic heterogeneity that characterizes this disease. The power of 
our diagnostic test of PARK8 allows us to screen at first instance this form 
of the disease and suggests that it may be used for routine screening of the 
disease in the Algerian population.
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 T. Hamadouche: None. S. Belarbi: None. N. Hecham: None. S. Lesage: 
None. A. Brice: None. M. Tazir: None. T. Benhassine: None.

P08.75
Analysis of Parkinson‘s disease brain DNA reveals the novel H50Q 
alpha-synuclein (SNCA) mutation which affects copper co-ordination
C. Proukakis1, C. Dudzik2, C. Pegasiou1, M. Katsianou1, M. Shoaee1, T. Brier1, A. Hummel1, 
G. Millhauser2, J. M. Cooper1, H. Houlden1, A. H. V. Schapira1;  
1UCL Institute of Neurology, London, United Kingdom, 2University of California Santa 
Cruz, Santa Cruz, CA, United States.

Misfolding and aggregation of alpha-synuclein (SNCA) is crucial to the pa-
thogenesis of Parkinson‘s disease (PD), yet mutations in the gene are very 
rare, with only three missense mutations and occasional copy number vari-
ants described. The possibility of sporadic cases being due to somatic muta-
tions leading to mosaicism, which might be undetectable in peripheral lym-
phocyte DNA which is usually analysed, has not been formally investigated.
We screened SNCA coding exons in DNA from at least one brain region 
from 457 cases. Sanger sequencing in five samples revealed a novel change 
(c.150T>G, p.H50Q) in the cerebellum and substantia nigra of one apparent-
ly sporadic, late onset, typical PD case. As no relatives or other DNA sources 
were available, indirect evidence of mosaicism by analysis of phase in rela-
tion to a nearby polymorphism was sought, but none was found. Subcloning 
of PCR products revealed 14/30 colonies with the mutation. Further samp-
les were analysed using High Resolution Melting (HRM) analysis, which has 
higher sensitivity than sequencing for low level mosaicism.
Serial dilution confirmed HRM could detect 1-5% level of H50Q/ A53T. No 
evidence of somatic mutations was seen, although rare synonymous SNPs 
were detected. The conservation of H50, the absence of the mutation in
controls, and bioinformatic predictions, suggested pathogenicity. As H50 
participates in SNCA binding of Cu(II), recombinant wild-type and H50Q 
proteins were compared using electron paramagnetic resonance, and alte-
red copper co-ordination was observed. Stably transfected neuroblastoma 
cell lines were established for further studies. H50Q appears to be a likely 
pathogenic rare germline variant.

  C. Proukakis: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Significant; 
Parkinson‘s UK. C. Dudzik: None. C. Pegasiou: None. M. Katsianou: None. M. 
Shoaee: None. T. Brier: None. A. Hummel: None. G. Millhauser: B. Research 
Grant (principal investigator, collaborator or consultant and pending grants as well 
as grants already received); Significant; NIH. J.M. Cooper: None. H. Houlden: 
B. Research Grant (principal investigator, collaborator or consultant and pending 
grants as well as grants already received); Significant; MRC. A.H.V. Schapira: 
B. Research Grant (principal investigator, collaborator or consultant and pending 
grants as well as grants already received); Significant; MRC / Wellcome trus.

P08.76
Analysis of SNCA mRNA splicing variants in human post-mortem 
tissue through Real Time PCR
L. F. Cardo, L. d. Mena, E. Coto, M. Díaz, V. Álvarez;  
Hospital Universitario Central de Asturias, Oviedo, Spain.

Parkinson’s disease (PD) is the second most common neurodegenerative 
disorder affecting 1-2% of people over 60 years-old. Abnormal expression 
and post-translational modification of SNCA gene have been associated with 
both familial and sporadic PD. The SNCA gene has four mRNA transcripts: 
SNCA-140 (full-length isoform), SNCA-126 (lacking exon 3), SNCA-112 (lak-
king exon 5) and SNCA-98 (lacking exons 3 and 5). Recently, it has been pro-
posed that a SNCA polymorphism in the 3’UTR (rs356165) could play a role 
in the risk of PD through its association with differential mRNA expression.
Our aim was to determine the level of the four α-syn isoforms through Real 
time PCR in human post-mortem brains from 9 PD patients and 6 controls. 
We obtained tissue samples from affected and non-affected brain areas, and 
compared the α-syn levels between rs356165 genotypes (5AA, 7AG, 3GG).
We analyzed a total of 43 samples from sustantia nigra (SN), cerebellum 
(CB) and occipital cortex (OC). We did not find significant differences in the 
levels of SNCA transcripts; patients vs. controls in the three regions. The mi-
nor transcripts (SNCA-112 and 98) were increased in the SN in PD-affected 
brains, without difference between the rs356165 genotypes. The level of the 
SNCA-140 transcript was increased in OC.
In conclusion, we found different expression levels of the SNCA transcripts 
in different brain regions, but without difference between patients and 
controls. However with our sample we could not support the influence of 
rs356165 in SNCA mRNA levels.

 L.F. Cardo: None. L.D. Mena: None. E. Coto: None. M. Díaz: None. V. Álvarez: 
None.

P08.77
The study of a role of monoamine metabolizing enzyme genes 
in Parkinson’s disease development and neuropsychological 
abnormalities in Parkinson’s disease patients
G. Akhmadeeva1, I. Кhidiyatova2, I. Gilyzova3, A. Baytimerov1, R. Magzhanov1, E. 
Khusnutdinova3;  
1Bashkir State Medical University, Ufa, Russian Federation, 21Institute of Biochemistry 
and Genetics, Ufa, Russian Federation, 3Institute of Biochemistry and Genetics, Ufa, 
Russian Federation.

The purpose of this investigation was to search for genetic factors in the 
development of Parkinson‘s disease (PD) as a whole and neuropsychological 
impairment in Parkinson‘s disease patients. The analysis of association of 
PD with polymorphic variants of monoamine metabolism genes - TH, DAT1, 
COMT, MAO-B, TPH1,DRD1, DRD2, DRD3, DRD4 , 5-HTT, HTR2A, - was per-
formed using DNA collection of PD patients (560) and controls (670). DNA 
samples included three ethnic groups living in Bashkortostan Republic (BR) 
- Russians, Tatars and Bashkirs. In all three ethnic groups PD was associated 
with the polymorphic variants of the DRD4 gene: allele * 7 of the polymor-
phic variant 48 bp in VNTR-locus (in exon 3) was revealed to be the risk 
marker for PD development (p = 0,02; OR = 2,0). In Tatars the genotype 
*H/*H (p = 0,0006; OR = 2,3) and allele *H of polymorphic locus Val108Met 
of the COMT gene, genotype * C/* C (p = 0,002; OR = 1,7) and allele *C (p = 
0,02; OR = 1,34) of rs1800532 of the TPH1gene and allele *12 of the poly-
morphic locus STin2 (p = 0,04; OR = 1,3) of the gene 5-HTT were markers 
of the increased risk for PD development. In Bashkirs allele *C of rs6280 of 
DRD3 gene (p = 0,02; OR = 1,85) was the risk marker for PD. Study of neuro-
psychological impairments found influence of polymorphic locus Val108Met 
of the COMT gene on the development of dementia in PD patients.

 G. Akhmadeeva: None. I. Кhidiyatova: None. I. Gilyzova: None. A. 
Baytimerov: None. R. Magzhanov: None. E. Khusnutdinova: None.

P08.78
Molecular genetic background of PEHO syndrome
A. Laari1,2, A. Anttonen1,3, M. Somer4, J. Palvimo5, Y. J. Yang6, M. Lehtinen7, O. Kopra1,2, A. 
Lehesjoki1,2;  
1Folkhälsan Research Center, University of Helsinki, Helsinki, Finland, 2Neuroscience 
Center, University of Helsinki, Helsinki, Finland, 3Department of Clinical Genetics, 
Helsinki University Central Hospital, Helsinki, Finland, 4Vaestoliitto, The Family 
Federation of Finland, Helsinki, Finland, 5University of Eastern Finland, Kuopio, Finland, 
6Division of Genetics, Boston Children‘s Hospital, Boston, MA, United States, 7Department 
Department of Pathology, Boston Children‘s Hospital, Harvard Medical School, Boston, 
MA, United States.

PEHO syndrome (Progressive encephalopathy with Edema, Hypsarrhyth-
mia and Optic atrophy; MIM 260565) is an autosomal recessive inherited 
progressive infantile encephalopathy. The main features include hypotonia, 
infantile spasms and/or hypsarrhythmia, psychomotor retardation, absence 
or early loss of visual fixation, edema of the face and limbs, and typical dys-
morphic features. Brain atrophy is progressive and most prominent in the 
cerebellum. Imaging findings suggest the presence of two subtypes of the 
PEHO syndrome, cortical atrophy and loss of myelin being more pronoun-
ced in type 2. In a heterogenous group of PEHO-like patients some but not 
all of PEHO features exist. Our aim is to characterize the molecular basis of 
PEHO.
Using SNP genotyping and homozygosity mapping we identified in Finnish 
patients with PEHO type 1 a missense mutation in a gene not previously 
associated with human disease. The encoded protein is strongly expressed 
in neural progenitor and migrating premature granular cells and its tissue 
expression pattern is compatible with the neuropathological findings in 
PEHO type 1 patients. The detected mutation affects stability and coregu-
latory abilities of “PEHO1”. Moreover, knocking down “PEHO1” expression 
by RNAi in ex vivo cerebellar cultures resulted in disturbed granule cell mi-
gration consistent with previous observations of ectopic granule neurons in 
PEHO patient cerebellum. To identify the gene underlying PEHO type 2 we 
are currently analyzing exome data on two siblings and two clinically similar 
unrelated Finnish patients.

 A. Laari: None. A. Anttonen: None. M. Somer: None. J. Palvimo: None. Y.J. 
Yang: None. M. Lehtinen: None. O. Kopra: None. A. Lehesjoki: None.



ABSTRACTS POSTERS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG232

Back to index

P08.79
Spectrum of cerebellar and anterior horn cell degeneration caused by 
EXOSC3 mutations
L. Burglen1,2,3, S. Nguyen4, C. Cances5, J. M. Cuisset6, S. Julia7, A. Legall1,2, D. Amsallem8, T. 
Billette de Villemeur9,2,3, A. Gelot10,2, D. Rodriguez9,2;  
1Department of Genetics, APHP – Trousseau University Hospital, Paris, France, 
2Reference center for cerebellar malformations and congenital diseases, AP-HP, Hôpital 
Trousseau, Paris, France, 3Inserm, U676, 75019 Paris, France, 4Department of Pediatric 
Neurology, CHU, Angers, France, 5Department of Pediatrics, CHU, Toulouse, France, 
6Department of Pediatric Neurology, CHRU, Lille, France, 7Department of Genetics, CHU, 
Toulouse, France, 8Department of Pediatrics, CHRU, Besançon, France, 9Department 
of Pediatric Neurology, APHP – Trousseau University Hospital, Paris, France, 10Unit of 
Neuropathology, APHP – Trousseau University Hospital, Paris, France.

Pontocerebellar hypoplasia (PCH) associated with spinal cord anterior horn 
cell loss has been named PCH type 1 by Barth in 1993. PCH1 is an autoso-
mal recessive disease characterized by an early- often antenatal -onset, with 
arthrogryposis and limited survival. Recently mutations of the EXOSC3 gene 
were reported in classical as well as in mildly affected PCH1 patients.
We report 4 patients affected with cerebellar and anterior horn cell dege-
neration and EXOSC3 mutations. Two sibs were affected from birth and 
presented with hypotonia, proximal muscular deficiency, respiratory and 
swallowing difficulties. Electromyogram showed neurogenic changes. PCH 
was evident on the MRI performed at 4 months in the older child but no 
change was noted at day 4 in the younger. Death occurred at, respectively, 11 
months and 15 days. Neuropathology showed a severe atrophy of the pons, 
cerebellum and anterior horn.
Patient 3 presented with a progressive disease which began at 3 months. 
He had severe progressive hypotonia, proximal limb weakness and amyo-
trophy, nystagmus, spasticity, and increased tendon reflexes. He developed 
respiratory failure and died at 3 years.
Patient 4 had a non progressive psychomotor retardation with PCH on MRI 
and he was able to sit in the first years of life. At age 10, he started to decline 
and presented with spastic paraplegia and proximal weakness, nystagmus 
and respiratory and swallowing difficulties.
The gene EXOSC3 is a major PCH1 gene but is responsible for others, milder, 
phenotypes of cerebellar and anterior horn cell degeneration with cerebel-
lar atrophy without brainstem involvement.

 L. Burglen: None. S. Nguyen: None. C. Cances: None. J.M. Cuisset: None. S. 
Julia: None. A. Legall: None. D. Amsallem: None. T. Billette de Villemeur: 
None. A. Gelot: None. D. Rodriguez: None.

P08.80
Selective alteration of glutamate and GABA homeostasis in the 
cerebellum of SCA5 patients
I. M. Adanyeguh1, R. Valabregue2, E. A. Struys3, M. Marjanska4, C. Jakobs3, M. 
Tchikviladze1, S. Lehericy2, A. Brice1, A. Durr1, F. Mochel1;  
1INSERM UMR S975, Institut du Cerveau et de la Moelle, Paris, France, 2Center for 
NeuroImaging Research, Institut du Cerveau et de la Moelle, Paris, France, 3Department 
Clinical Chemistry, University Medical Center Amsterdam, Amsterdam, Netherlands, 
4Center for Magnetic Resonance Research, Minneapolis, MN, United States.

Background: Spinocerebellar ataxia type 5 is a very rare form of autosomal 
dominant cerebellar ataxia that is caused by mutations in SPTBN2. Mutati-
ons in SPTBN2 affect the stability of EAAT4, a glutamate transporter specifi-
cally expressed in Purkinje cells, which also negatively regulates the inhibiti-
on of GABA release. We investigated the functional consequences of SPTBN2 
mutations on glutamate and GABA metabolism in 3 SCA5 patients. Methods: 
The levels of glutamate, glutamine and free versus total GABA were measu-
red in patients’ CSF by LC-MS/MS. In vivo 1H-NMR spectroscopy (MRS) was 
performed at 3T using a dedicated sequence to obtain GABA-edited spec-
tra. The regional concentrations of N-acetyl-aspartate (NAA), GABA and 
glutamate-glutamine (Glx) were determined in the primary sensory-motor 
cortex, the striatum and the cerebellum of SCA5 patients. We also assess pe-
ripheral glutamate metabolism by measuring glutamate uptake in patients’ 
fibroblasts. Results: The CSF levels of glutamate, glutamine and GABA in 
SCA5 patients were comparable to diseased controls. MRS showed normal 
metabolic profile in the basal ganglia and motor cortex of SCA5 patients. In 
the cerebellum, the levels of GABA and Glx were markedly reduced compa-
red to controls, even when correcting for neuronal loss using NAA. The ratio 
of GABA/Glx was also decreased in patients’ cerebellum, indicating altered 
GABA release. Glutamate uptake in patients’ fibroblasts was normal empha-
sizing that glutamate metabolism is only impaired in the brain. Conclusion: 
We have identified a selective alteration of glutamate and GABA homeosta-
sis in the cerebellum of SCA5 patients.

 I.M. Adanyeguh: None. R. Valabregue: None. E.A. Struys: None. M. 
Marjanska: None. C. Jakobs: None. M. Tchikviladze: None. S. Lehericy: 
None. A. Brice: None. A. Durr: None. F. Mochel: None.

P08.81
A new case of spinal muscular atrophy with progressive myoclonic 
epilepsy associated with a homozygous mutation in ASAH1
R. Guerrero-López1, B. G. Giráldez1, A. Verdú2, M. C. Carrascosa-Romero3, L. Ortega-
Moreno1, G. Sánchez-Martín1, S. García-Muñoz Guren3, J. M. Pardal-Fernández3, J. M. 
Serratosa1;  
1Neurology Laboratory-Epilepsy Unit, Neurology Department, IIS- Fundación Jiménez 
Díaz and Centro de Investigación Biomédica en Red de Enfermedades Raras (CIBERER), 
Madrid, Spain, 2Neuropediatric Unit, Hospital Virgen de la Salud, Toledo, Spain, 
3Complejo Hospitalario Universitario de Albacete, Albacete, Spain.

Spinal muscular atrophy with progressive myoclonic epilepsy (SMAPME, 
OMIM#159950) is a rare childhood syndrome characterized by progres-
sive myoclonic epilepsy and proximal weakness. A homozygous mutation 
(c.125C>T, T42M) in ASAH-1, a gene encoding acid ceramidase, has been re-
cently indentified in three families with SMAPME and a homogeneous clinical 
picture. However, previous reports depicted a heterogeneous syndrome with 
respect to age at onset, associated neurological symptoms and prognosis.
Here we describe a new case of SMAPME harboring the homozygous c.125C>T 
mutation and compare it with those previously reported.
The patient is a 12-years-old girl born to unrelated healthy Spanish parents. 
Despite her early developmental milestones she walked with an unsteady gait. 
Progressive, predominantly proximal, muscle weakness was evident from the 
age of 5 years. Muscle biopsy and EMG showed evidence of a chronic denerva-
tion process. At age 7 years she began presenting frequent absences and myo-
clonic jerks of the upper limbs. An EEG showed frequent 3-4 Hz generalized 
discharges of polyspikes-slow waves. Mild cognitive decline, and distal tremor 
appeared later. Other diagnostic procedures ruled out common lysosomal sto-
rage disorders and mitochondrial disease. Sequencing of ASAH-1 revealed a 
homozygous mutation (c.125C>T, T42M) due to paternal uniparental disomy.
Our patient shows a clinical picture that is almost identical to that described 
in other patients harboring this mutation. Thus SMAPME associated to the ho-
mozygous c.125C>T mutation represents an apparently clinically homogenous 
disorder.
Further cases are needed to confirm this clear apparently straight phenotype-
genotype correlation.

 R. Guerrero-López: None. B.G. Giráldez: None. A. Verdú: None. M.C. 
Carrascosa-Romero: None. L. Ortega-Moreno: None. G. Sánchez-Martín: 
None. S. García-Muñoz Guren: None. J.M. Pardal-Fernández: None. J.M. 
Serratosa: None.

P08.82
Paradoxical somatic genetics of neurodegeneration: spotlight on post-
zygotic chromosome instability in the ataxia telangiectasia brain and 
implications for neurodegenerative diseases
Y. B. Yurov1,2,3, S. G. Vorsanova1,2,3, A. D. Kolotii1,2, I. A. Demidova1,2,3, T. Liehr4, I. Y. Iourov1,2;  
1National Research Center of Mental Health, RAMS, Moscow, Russian Federation, 
2Institute of Paediatrics and Children Surgery, Ministry of Health, Moscow, Russian 
Federation, 3Moscow State University of Psychology and Education, Moscow, Russian 
Federation, 4Institute of Human Genetics, Jena, Germany.

Ataxia-telangiectasia (AT) is a chromosome instability (CIN) disease caused 
by ATM mutations. Probably, the most striking AT feature is a progressive 
neurodegeneration limited to the cerebellum. To explain this, we hypo-
thesized that progressive neuronal death is driven by post-zygotic chro-
mosomal (genomic) instability in the AT cerebellum. Experimental testing 
of this hypothesis using brain autopsy specimens showed dramatically 
increased level of CIN in the cerebellum. However, molecular cytogenetic 
analysis revealed a paradoxical feature of neurodegeneration in AT. First-
ly, global aneuploidization affecting 20-50% of brain cells (20% - neurons; 
80% - non-neuronal cells) in the brain unaffects basic cognitive and mental 
functions. Secondly, the role of CIN affecting chromosomes 7 and 14 in the 
degenerating cerebellum is unclear. Thirdly, pathological CIN rates have not 
accelerated neurodegeneration, but have been associated with increased 
lifespan. To explain the paradox, we hypothesized that neurodegeneration 
in the cerebellum can be associated with (i) activation of adult neurogene-
sis, (ii) migration of undifferentiated blood stem cells into the affected brain 
areas, and (iii) activation and proliferation of microglia (phagocyte system 
of the brain). Thus, the increase of numbers of glial and neuronal cells with 
CIN in the AT cerebellum is, probably, a result of endogenous neuroprotec-
tive processes. Finally and paradoxicaly, propagation of CIN in the brain is 
a sign of natural neuroprotection applicable to neurodegenerative diseases, 
as a whole. Supported by in part by BMBF/DLR (RUS09/006), the Grant of 
the President of the Russian Federation MD-4401.2013.7 and RFBR 12-04-
00215-а.
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None. T. Liehr: None. I.Y. Iourov: None.
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P08.83
Spastic paraplegia with thin corpus callosum (SPG11) share clinical 
and histological similarities with juvenile amyotrophic lateral 
sclerosis.
K. H. El Hachimi1, P. S. Denora1, C. Casali2, F. Zolfanelli3, E. Mundviller1, E. Bertini4, F. 
Darios1, A. Brice1, G. Stevanin1;  
1Institut du Cerveau et de la Moelle épinière (unit UMR_S975 INSERM / UPMC-Univ Paris 
6, unit 7225 CNRS ; EPHE, Paris, France, 2Neuroloy, La Sapienza University, Roma, Italy, 
3Laboratory of Anatomia pathologica, Firenze, Italy, 4Molecular medicine, Bombino Gesu 
Hospital, Roma, Italy.

Spastic paraplegia 11 (SPG11), the most frequent (21%) clinico-genetic 
entity of autosomal recessive spastic paraplegia, is essentially characteri-
zed by the degeneration of the pyramidal tract, thinning of the corpus cal-
losum (TCC) and white matter abnormalities (WMA) at brain MRI, leading 
to spasticity in lower limbs, mental impairment and peripheral neuropathy 
in patients. The disease is predominantly associated with loss of function 
mutations in the SPG11 gene, coding for Spatacsin. We report the first neu-
ropathological analysis of a 27 years-old woman presenting with a severe 
progressive disability and mental deterioration, TCC, periventricular WMA, 
marked frontal and parietal cortical, cerebellar and medullar atrophy. Mu-
tational analysis revealed two heterozygous stop mutations in SPG11 gene. 
The mutations in the Spatacsin gene cause a wide spectrum of clinical and 
pathological features. We show that the neuropathological profile overlaps 
with amyotrophic lateral sclerosis (ALS).

 K.H. El Hachimi: None. P.S. Denora: None. C. Casali: None. F. Zolfanelli: 
None. E. Mundviller: None. E. Bertini: None. F. Darios: None. A. Brice: 
None. G. Stevanin: None.

P08.84
Autosomal recessive spastic quadriplegia caused by AP4M1 and 
AP4B1 gene mutations: expansion of the facial and cranial MRI 
features
B. Tüysüz1, K. Bilguvar2, N. Koçer3, C. Yalçınkaya4, O. Çağlayan2, E. Gül1, S. Şahin1, S. 
Çomu5, M. Günel2;  
1Istanbul University, Cerrahpasa Medical Faculty, Department of Pediatric Genetics, 
Istanbul, Turkey, 2Department of Neurosurgery, Program on Neurogenetics, Yale 
School of Medicine, New Haven, CT, United States, 3Istanbul University, Cerrahpasa 
Medical Faculty, Department of Neuroradiology, Istanbul, Turkey, 4Istanbul University, 
Cerrahpasa Medical Faculty, Department of Pediatric Neurology, Istanbul, Turkey, 
5Private Practice, Pediatric Neurology, Istanbul, Turkey.

Adaptor protein complex-4 (AP4) is a component of intracellular transporta-
tion of proteins, which is thought to have a unique role in neurons. Recently, 
mutations affecting all four subunits of AP4 (AP4M1, AP4E1, AP4S1, and 
AP4B1) have been found to cause similar autosomal recessive phenotype 
consisting of tetraplegic cerebral palsy and mental retardation, which was 
named as AP4 deficiency syndrome. Using homozygosity mapping followed 
by whole-exome sequencing, we identified two novel homozygous mutati-
ons in AP4M1 and a homozygous deletion in AP4B1 in three pairs of siblings 
from Turkey. Spastic quadriplegia, microcephaly, severe mental retardation, 
limited or absent speech, and stereotypic laughter were common findings 
in our patients. All patients also had similar facial features consisting of bi-
temporal narrowing, bulbous nose with broad nasal ridge, short philtrum, 
and hypotonic face which were not described in patients with AP4M1 and 
AP4B1 mutations previously. The patients presented here and previously 
with AP4M1, AP4B1, and AP4E1 mutations shared brain abnormalities in-
cluding asymmetrical ventriculomegaly, thin splenium of the corpus callo-
sum, and reduced white matter volume. The patients presented here also 
had hippocampal globoid formation and thin hippocampus. In conclusion, 
disorders due to mutations in AP4 complex have similar neurological, facial, 
and cranial imaging findings. There is no genotype-phenotype correlation. 
Thus, these four genes encoding AP4 subunits should be screened in pa-
tients with autosomal recessive spastic quadriplegic cerebral palsy, severe 
mental retardation, and stereotypic laughter, especially with the described 
facial and cranial MRI features.

 B. Tüysüz: None. K. Bilguvar: None. N. Koçer: None. C. Yalçınkaya: None. O. 
Çağlayan: None. E. Gül: None. S. Şahin: None. S. Çomu: None. M. Günel: 
None.

P08.85
Paraplegin mutations cause progressive external ophthalmoplegia 
with multiple mitochondrial DNA deletions in skeletal muscle
I. M. Wedding1,2, J. A. Koht2, D. Misceo3,2, G. T. Tran4, L. Bindoff4,5, A. Holmgren3,2, E. 
Frengen3,2, C. M. E. Tallaksen1,2, C. Tzoulis4,5;  
1Oslo University Hospital, Department of Neurology, Oslo, Norway, 2University of Oslo, 
Faculty of Medicine, Oslo, Norway, 3Oslo University Hospital, Department of Medical 

Genetics, Oslo, Norway, 4Department of clinical Medicine, University of Bergen, Bergen, 
Norway, 5Department of Neurology, Haukeland University Hospital, Bergen, Norway.

Introduction
Spastic paraplegia 7 (SPG7) is an autosomal recessive form of Hereditary 
Spastic Paraplegia (HSP) caused by mutations in the SPG7 gene, which en-
codes paraplegin, a member of the AAA family of ATPases, located at the 
inner mitochondrial membrane. Paraplegin is involved in the processing of 
mitochondrial proteins. Respiratory chain dysfunction has been reported 
in muscle in SPG7 patients, but its molecular aetiology and pathogenic role 
remains unknown. We report a novel SPG7 mutation in two Norwegian fa-
milies presenting with a phenotype consistent with mitochondrial disease, 
and study the disorder`s molecular pathogenesis.
Material and methods
Four patients from two Norwegian families with a phenotype of progressi-
ve external ophthalmoplegia (PEO) and spastic paraplegia were examined 
clinically. Muscle histology and molecular mitochondrial DNA studies were 
performed in one of the index patients, an additional SPG7 patient from an 
unrelated family and ten controls.
Results
We found a novel SPG7 missense mutation, c.2102A>C, p.H701P, which was 
homozygous in the first family and compound heterozygous in trans with 
the known pathogenic mutation c.1454_1462del in the second family. Mole-
cular studies showed multiple mitochondrial DNA (mtDNA) deletions and 
deficiency of respiratory complexes I, III and IV in skeletal muscle.
Discussion
We report a novel SPG7 mutation causing a complex HSP phenotype with 
PEO, a common mitochondrial disease phenotype. Moreover, our findings 
reveal novel aspects of the molecular pathogenesis of SPG7. We show that 
SPG7 mutations lead to respiratory dysfunction by causing secondary mtD-
NA damage and therefore link paraplegin to the homeostasis of the mito-
chondrial genome.

 I.M. Wedding: None. J.A. Koht: None. D. Misceo: None. G.T. Tran: None. L. 
Bindoff: None. A. Holmgren: None. E. Frengen: None. C.M.E. Tallaksen: 
None. C. Tzoulis: None.

P08.86
Microrearrangements in recessive type of hereditary spastic 
paraplegia - SPG 11 in a group of Polish patients. Molecular findings 
and clinical presentation.
W. Krysa1, M. Rajkiewicz1, E. Elert-Dobkowska1, I. Stepniak1, W. Lojkowska2, M. 
Rakowicz3, J. Antczak3, J. Zaremba1, M. Schinwelski4, A. Sulek1;  
1Department of Genetics, Institute of Psychiatry and Neurology, Warsaw, Poland, 
2Department of Neurology, Institute of Psychiatry and Neurology, Warsaw, Poland, 
3Department of Neurophysiology, Institute of Psychiatry and Neurology, Warsaw, 
Poland, 4Department of Neurology, St Adalbert Hospital, Gdansk, Poland.

There are about 27 types of autosomal recessive spastic paraplegias (AR-
HSP), with the SPG11 appearing the most frequent in the European popu-
lation. It is caused by mutations in the SPG11 gene, coding the spatacsin. 
Clinically SPG11 is characterized by early age at onset and manifests mainly 
as complicated HSP with mental retardation including also neuroradiologi-
cal hallmark - thin corpus callosum.
The group of 116 patients, 39 familial cases with excluded autosomal do-
minant inheritance pattern and 77 isolated cases, were screened for SPG11 
mutations by MLPA analysis.
The results of MLPA screening revealed 6 different microrearrangements in 
5 families, two of them have unequivocal molecular verification of SPG11 so 
far. In the first family homozygotic deletion ranging from 31 to 34 exon was 
identified, and in the second one heterozygous variant of 31 to 34 and single 
37 exon deletion were detected. Furthermore in three probands intragenic 
deletions in only one allele of SPG11 gene were found: ranging from 9 to 
11 and single exon deletions involving exon 2 and 29. To provide molecular 
verification of spastic paraplegia type 11 in above mentioned three cases, 
direct sequencing is planned.
The phenotype of affected subjects from studied families corresponds to 
the complicated form of spastic paraplegia with thin corpus callosum, white 
matter abnormalities and polyneuropahy as well as mild to moderate cogni-
tive impairment.
Although MLPA technique is reliable screening tool for recessive SPG11 the 
future analysis of SPG11 point mutations will permit more efficiently deter-
mine molecular status in our group of patients.

 W. Krysa: None. M. Rajkiewicz: None. E. Elert-Dobkowska: None. I. Stepniak: 
None. W. Lojkowska: None. M. Rakowicz: None. J. Antczak: None. J. Zaremba: 
None. M. Schinwelski: None. A. Sulek: None.
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P08.87
Molecular mechanism of microrearrangements in the most prevalent 
hereditary spastic paraplegia (HSP) - SPG4.
E. Elert-Dobkowska1, C. Beetz2, W. Krysa1, M. Rajkiewicz1, I. Stepniak1, W. Lojkowska3, M. 
Rakowicz4, J. Zaremba1, A. Sulek1;  
1Department of Genetics, Institute of Psychiatry and Neurology, Warsaw, Poland, 
2Department of Clinical Chemistry and Laboratory Medicine, Jena University Hospital, 
Jena, Germany, 3Department of Neurology, Institute of Psychiatry and Neurology, 
Warsaw, Poland, 4Department of Neurophysiology, Institute of Psychiatry and 
Neurology, Warsaw, Poland.

Spastic paraplegia type 4 (SPG4) is the most frequent HSP genetic type and 
accounts for up to 40% of families with pure or complicated hereditary spa-
stic paraplegia. Mutations in the SPG4 corresponding gene SPAST are scat-
tered along its coding region and include all types of DNA modifications: 
missense, nonsense, splice site as well as microrearrangements - deletions 
or duplications.
To detect the deletion/duplication in the SPAST gene, the autosomal domi-
nant spastic paraplegia MLPA (Kit P-165-B1) containing probes for all SPAST 
gene exons was performed for 196 patients. MLPA data were analyzed using 
the GeneMarker Software v.1.90 (SoftGenetics) after electrophoresis of the 
PCR products on ABI 3130 Genetic Analyzer with ROX500 internal size stan-
dard.
To define the breakpoints and the range of identified in MLPA analysis mi-
crorearrangements (7 deletions and 1 duplication) long-range PCR was per-
formed. The used sets of primers were specific to the breakpoints regions of 
deletions and duplication. Selected LR-PCR products were directly sequen-
ced with BigDye Terminator v.3.1.
Among 8 studied SPG4 families, 6 fusion sequences in breakpoints regions 
for deletions of exons: 1-9, 4-7, 5-7, 8, and 10-12 and exons 14-15 dupli-
cation were detected. Sequencing analysis revealed the microhomologic 
sequences flanking the microrearrangements. The presence of various, di-
rectly orientated short consensus regions, identified in 6 studied families 
affected with SPG4, may suggest the possible mechanism of the mutation 
occurrence known as non allelic homologous recombination-NAHR.
The SPAST gene architecture including distribution and frequency of repe-
titive elements may facilitate genomic rearrangements as a causative mole-
cular defects of SPG4.

 E. Elert-Dobkowska: None. C. Beetz: None. W. Krysa: None. M. Rajkiewicz: 
None. I. Stepniak: None. W. Lojkowska: None. M. Rakowicz: None. J. 
Zaremba: None. A. Sulek: None.

P08.88
SCA36 molecular analysis in patients with spinocerebellar ataxia
D. Di Bella, E. Sarto, C. Mariotti, L. Nanetti, C. Gellera, S. Magri, F. Taroni;  
Unit of Genetics of Neurodegenerative and Metabolic Diseases, Fondazione IRCCS 
Istituto Neurologico Carlo Besta, Milano, Italy.

Autosomal dominant spinocerebellar ataxias (SCA) are a heterogeneous 
group of neurological disorders characterized by cerebellar dysfunction 
mostly due to Purkinje cell degeneration. Recently, a novel form of spino-
cerebellar ataxia (SCA36) with motor neuron involvement was described in 
Japanese and Galician patients. It is caused by a GGCCTG repeat expansion in 
intron 1 of NOP56 gene. This gene encodes a component of the ribonucleo-
protein complex and plays a role in transcription and splicing. We screened 
a large cohort of Italian unrelated patients with familiar (n=142) or spo-
radic/unknown (n=254) spinocerebellar ataxia for GGCCTG repeat expan-
sion in NOP56 intron 1. All patients were negative for the common SCA1 
and SCA2 mutations. The NOP56 repeat was analysed by fluorescent triplet 
repeat-primed PCR analysis. NOP56 expansion was detected in 5 probands 
from 4 different unrelated Italian families with dominant ataxia and also in 
one sporadic patient and, subsequently, in his affected brother. Interestingly, 
all probands originated from a relatively small area in central Italy, sugge-
sting a common ancestor and a founder effect for this mutation. In conclu-
sion, SCA36 accounts for approximately 3% of Italian autosomal dominant 
SCA families negative for the common SCA mutations. Clinically, mutated 
patients presented with slow progressive gait ataxia with late onset (40-60 
yrs) with pyramidal signs, eye movement abnormalities and, in some cases, 
motor neuron involvement (tongue atrophy). Neuroimaging revealed pro-
minent cerebellar atrophy affecting the vermis, with minor involvement of 
cerebellar hemispheres and brainstem in later stages [Supported in part by 
Telethon-Italia grant GGP09301].

 D. Di Bella: None. E. Sarto: None. C. Mariotti: None. L. Nanetti: None. C. 
Gellera: None. S. Magri: None. F. Taroni: None.

P08.89
Multiple genetic testing of 10 types of autosomal dominant 
spinocerebellar ataxias by multiplex PCR and repeat-primed PCR
S. Sawai1,2, T. Ishige1,2, S. Itoga1,2, K. Sato1,2, E. Utsuno2, M. Beppu1,2, M. Nishimura1,2, K. 
Matsushita1,2, S. Kuwabara3, F. Nomura1,2;  
1Department of Molecular Diagnosis, Graduate School of Medicine, Chiba University, 
Chiba, Japan, 2Division of Laboratory Medicine and Clinical Genetics, Chiba University 
Hospital, Chiba, Japan, 3Department of Neurology, Graduate School of Medicine, Chiba 
University, Chiba, Japan.

The autosomal dominant spinocerebellar ataxias (ADCAs) are clinically and 
genetically heterogeneous, and over 30 types of causative mutations have 
been reported. Although some clinical and radiological features may help 
in their differential diagnosis, genetic testing is required for a definitive dia-
gnosis and adequate genetic counseling. Since genetic testing of ADCAs is 
widely conducted in medical genetic laboratories around the world, simple 
procedures are warranted. Also, the different types of ADCAs have a consi-
derable ethnic variation in prevalence. In this study, we established simp-
le and multiple genetic testing for the causative mutations in 10 types of 
ADCAs whose prevalences are higher than the other types in Japan; they 
include SCA1-3, SCA6-8, SCA12, SCA17, SCA31 and DRPLA. To evaluate the 
mutations in a concurrent manner, we designed and optimized the proce-
dures by using multiplex PCR, repeat-primed PCR methods and DNA frag-
ment analysis. The amplifications of 10 loci were performed with the same 
thermal cycle protocol. The sizes of the nucleotide repeats were determined 
by DNA fragment analyses, the results of which were confirmed by DNA di-
rect sequencing. A total of 168 DNA samples obtained from patients with 
clinically suspected ADCAs were analyzed. Written informed consent with 
appropriate genetic counseling was obtained from each patient. Genetic 
tests were positive in 84 cases (50%). SCA3 was most common (29% of the 
positive cases), followed by SCA6 (26%), SCA31 (19%) and DRPLA (12%).
This multiple genetic testing of ADCAs may be valuable as a routine method 
in medical genetic laboratories.

 S. Sawai: None. T. Ishige: None. S. Itoga: None. K. Sato: None. E. Utsuno: 
None. M. Beppu: None. M. Nishimura: None. K. Matsushita: None. S. 
Kuwabara: None. F. Nomura: None.

P08.90
Genome-wide expression profiling and functional characterization of 
SCA28 lymphoblastoid cell lines reveal impairment in cell growth and 
activation of apoptotic pathways.
C. MANCINI1, P. Roncaglia2,3, A. Brussino1, G. Stevanin4,5,6, N. Lo Buono1, H. Krmac3, 
F. Maltecca7, E. Gazzano8, A. Bartoletti Stella9, M. A. Calvaruso9,10, L. Iommarini10, C. 
Cagnoli1, S. Forlani4, I. Le Ber4, A. Durr4,5, A. Brice4,5, D. Ghigo8, G. Casari7, A. M. Porcelli10, 
A. Funaro1, G. Gasparre9, S. Gustincich3, A. Brusco1,11;  
1Department of Medical Sciences, University of Torino, Torino, Italy, 2European 
Bioinformatics Institute, Cambridge, United Kingdom, 3Neurobiology Sector, SISSA/
ISAS, Trieste, Italy, 4Centre de Recherche de l’Institut du Cerveau et de la Moelle épinière 
(INSERM / UPMC Univ. Paris 6, UMR_S975 ; CNRS 7225), Pitié-Salpêtrière Hospital, 
Paris, France, 5APHP, Fédération de génétique, Pitié-Salpêtrière Hospital, Paris, 
France, 6Neurogenetics team, Ecole Pratique des Hautes Etudes, Institut du Cerveau 
et de la Moelle épinière, CHU Pitié-Salpêtrière, Paris, France, 7San Raffaele Scientific 
Institute, Vita-Salute San Raffaele University and Center for Translational Genomics 
and Bioinformatics, Milano, Italy, 8Department of Oncology, University of Torino, 
Torino, Italy, 9Department Medical and Surgical Sciences, Medical Genetics, University 
of Bologna, Bologna, Italy, 10Department of Pharmacy and Biotechnologies (FABIT), 
University of Bologna, Bologna, Italy, 11Medical Genetics Unit, “Città della Salute e della 
Scienza” Hospital, Torino, Italy.

SCA28 is an autosomal dominant ataxia associated with AFG3L2 gene muta-
tions. We performed a whole genome expression profiling using lymphobla-
stoid cell lines (LCLs) from four SCA28 patients, and six unrelated healthy 
controls matched for sex and age. We found 66 genes whose expression was 
statistically different, 35 of which were up-regulated (Fold Change - FC = 
2.5-10) and 31 down-regulated (FC = 0.1-0.3). The differentially expressed 
genes were clustered in five functional categories: (1) regulation of cell pro-
liferation; (2) regulation of programmed cell death; (3) response to oxidati-
ve stress; (4) cell adhesion, and (5) chemical homeostasis. To validate these 
data, we performed functional experiments that proved an impaired SCA28 
LCLs growth compared to controls (p < 0.005), an increased number of cells 
in the G0/G1 phase (p < 0.001), and an increased mortality of patients cells 
due to apoptosis (p < 0.05). We also showed that respiratory chain activity 
and reactive oxygen species levels were not altered, although lipid peroxi-
dation in SCA28 LCLs was increased in basal conditions (p < 0.05). We did 
not detect mitochondrial DNA large deletions. An increase of TFAM, a crucial 
protein for mtDNA maintenance, and a decrease of DRP1, a key regulator of 
mitochondrial fission, suggested an alteration of the mitochondrial network 
remodeling system.
In conclusion, whole genome expression profiling in SCA28 LCLs allowed 
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the identification of several altered pathways that may be related to the di-
sease.

 C. Mancini: None. P. Roncaglia: None. A. Brussino: None. G. Stevanin: 
None. N. Lo Buono: None. H. Krmac: None. F. Maltecca: None. E. Gazzano: 
None. A. Bartoletti Stella: None. M.A. Calvaruso: None. L. Iommarini: None. C. 
Cagnoli: None. S. Forlani: None. I. Le Ber: None. A. Durr: None. A. Brice: 
None. D. Ghigo: None. G. Casari: None. A.M. Porcelli: None. A. Funaro: 
None. G. Gasparre: None. S. Gustincich: None. A. Brusco: None.

P08.91
Identification of robust biomarkers of neuronal and glial metabolic 
changes in spinocerebellar ataxia type 1,2,3 and 7
F. Mochel1, I. M. Adanyeguh1, T. Nguyen1, D. Rinaldi1, C. Jauffret1, R. Valabregue2, S. 
Lehericy2, P. Henry3, A. Brice1, A. Durr1;  
1INSERM UMR S975, Institut du Cerveau et de la Moelle, Paris, France, 2Center for 
NeuroImaging Research, Institut du Cerveau et de la Moelle, Paris, France, 3Center for 
Magnetic Resonance Research, Minneapolis, MN, United States.

Background: Spinocerebellar ataxias (SCAs) belong to the group of polyglut-
amine repeat disorders and lead primarily to neurodegeneration in the cere-
bellum and the pons. We recently demonstrated that even the most sensitive 
clinical scores would require large number of patients to assess any thera-
peutic benefit. Therefore, the identification of robust biomarkers is critical 
to assess disease progression for therapeutic development. Methods: 1H-
NMR spectroscopy was performed at 3T to determine the neurochemical 
profile of 24 metabolite concentrations in the vermis and pons of a unique 
cohort of SCA1 (N=8), SCA2 (N=11), SCA3 (N=17) and SCA7 (N=10), as well 
as in healthy controls with similar median age (N=24). Results/Interpreta-
tion: Compared to controls, SCAs patients displayed a significant decrease 
of neuronal metabolites, N-acetylaspartate and glutamate, but increased 
glia-related metabolites, glutamine and myoinositol. The neuronal loss in 
both affected regions was associated with a significant increase in creati-
ne and phosphocreatine suggesting compensatory energetic mechanisms. 
Of note, there was a strong negative correlation between the ataxia rating 
scores (SARA) and N-acetylaspartate levels in the pons of SCA2-3-7 pati-
ents. In the vermis, myoinositol and creatine levels were also significantly 
correlated with the SARA scores of SCA2 and SCA3 patients. Principal com-
ponent analyses showed that the metabolic profile of SCA1-2-3 tend to differ 
from SCA7, which is consistent with previous observation of slower disease 
progression in SCA7. The correlation matrix also confirmed that the most 
robust biomarkers of SCAs are N-acetylaspartate, glutamate, myoinositol 
and total creatine, which supports preliminary data from a pilot study con-
ducted in SCA1.

 F. Mochel: None. I.M. Adanyeguh: None. T. Nguyen: None. D. Rinaldi: 
None. C. Jauffret: None. R. Valabregue: None. S. Lehericy: None. P. Henry: 
None. A. Brice: None. A. Durr: None.

P08.92
Identification of novel spinocerebellar ataxia disease genes using a 
combination of shared haplotype analysis and exome sequencing
E. Nibbeling1, C. Verschuuren-Bemelmans1, B. van de Warrenburg2, B. Kremer3, A. van 
der Hout1, C. van Diemen1, D. Dooijes4, M. Dijkstra5, L. Franke1, M. Swertz5, R. Sinke1, D. 
Verbeek1;  
1Department of Genetics, University Medical Center Groningen, Groningen, Netherlands, 
2Department of Neurology, Radboud University Medical Center, Nijmegen, Netherlands, 
3Department of Neurology, University Medical Center Groningen, Groningen, 
Netherlands, 4Department of Medical Genetics, University Medical Center Utrecht, 
Utrecht, Netherlands, 5Genomics Coordination Center, Department of Genetics, 
University Medical Center Groningen, Groningen, Netherlands.

To date, 37 different dominantly inherited spinocerebellar ataxia types are 
known. Currently, genetic testing of the most frequent mutations via routine 
DNA diagnostic screening leaves 30% of the cases genetically undiagnosed. 
Here, we used a combination of shared haplotype analysis with exome se-
quencing to identify the disease-causing variants in 10 small Dutch families 
with hereditary cerebellar ataxia. We set out to pinpoint regions that have 
the highest probability to contain disease-causing variants by searching for 
shared haplotypes following genotyping affected family members on Illumi-
na 320k cytoSNP-12-arrays. In parallel, exome sequencing was performed 
in 2 most distantly related affected individuals of each family. Next, we used 
Ingenuity software for the data-analysis and filtered subsequently for: 1. 
variants shared by both affected individuals, 2. novel variants, i.e. absent 
in dbSNP, the Exome Variant Database and GoNL, a Dutch control databa-
se containing 500 exomes, 3. variants present in genes that are located in 
shared haplotype regions of at least 10 Mb, 4. variants in genes that are part 
of an in silico generated ataxia gene-network (based on co-expression-data 

of known ataxia genes; unpublished data) Finally, all selected variants were 
validated by Sanger sequencing and cosegregation analysis.
This strategic analysis leads to relatively short lists of unique variants per 
family. Although the validation process is not completely finished for all 
families, our preliminary data strongly suggest we indeed identified novel 
candidate ataxia genes and that the majority of these are involved in modu-
lating synaptic transmission.

 E. Nibbeling: None. C. Verschuuren-Bemelmans: None. B. van de 
Warrenburg: None. B. Kremer: None. A. van der Hout: None. C. van Diemen: 
None. D. Dooijes: None. M. Dijkstra: None. L. Franke: None. M. Swertz: 
None. R. Sinke: None. D. Verbeek: None.

P08.93
Autosomal recessive spinocerebellar ataxia 7 (SCAR7) is caused by 
variants in TPP1, the gene involved in classic late-infantile neuronal 
ceroid lipofuscinosis 2 disease (CLN2 disease)
Y. Sun1, R. Almomani1, G. Breedveld2, G. Santen1, E. Aten1, D. Lafeber3, J. Hoff4, E. Brusse5, F. 
Verheijen2, R. Verdijk6, M. Kriek1, B. Oostra2, M. Breuning1, M. Losekoot1, J. den Dunnen1, B. 
van de Warrenburg7, A. Maat-Kievit2;  
1Center for Human and Clinical Genetics, Leiden University Medical Center, Leiden, 
Netherlands, 2Dept. of Clinical Genetics, Erasmus Medical Center Rotterdam, Rotterdam, 
Netherlands, 3Dept. of Laboratory Medicine, Radboud University Nijmegen Medical 
Center, Nijmegen, Netherlands, 4Dept. of Neurology, St Antonius Hospital, Nieuwegein, 
Netherlands, 5Dept. of Neurology, Erasmus Medical Center Rotterdam, Rotterdam, 
Netherlands, 6Dept. of Pathology, Erasmus Medical Center Rotterdam, Rotterdam, 
Netherlands, 7Dept. of Neurology, Radboud University Nijmegen Medical Center, 
Nijmegen, Netherlands.

Spinocerebellar ataxias are phenotypically, neuropathologically and gene-
tically heterogeneous. We reported a unique family with a childhood onset, 
slowly progressive autosomal recessive spinocerebellar ataxia, referred to 
as SCAR7. A genome-wide linkage study mapped the causative gene on a 5.9 
cM region on chromosome band 11p15. No obvious candidate gene could be 
assigned. Here we report the results of exome sequencing, revealing disease-
causing variants in the TPP1 gene, encoding the lysosomal enzyme tripepti-
dyl peptidase 1. A missense and a splice site variant in TPP1, cosegregating 
with the disease, were found in the SCAR7 family and also in another patient 
with a SCAR7 phenotype.
TPP1, is the causative gene for late infantile neuronal ceroid lipofuscinosis 
disease 2 (CLN2 disease). CLN2 disease is characterized by epilepsy, loss 
of vision, ataxia and a rapidly progressive course, leading to early death. 
SCAR7 patients showed ataxia and low activity of tripeptidyl peptidase 1, 
but no ophthalmologic abnormalities or epilepsy. Also, the slowly progres-
sive evolution of the disease until old age and absence of ultra structural 
curvilinear profiles is different from the known CLN2 phenotypes.
Our findings expand the phenotypes related to TPP1-variants to SCAR7. In 
spite of the limited sample size and measurements a putative genotype-
phenotype correlation may be drawn: loss of function variants abolishing 
TPP1 enzyme activity lead to CLN2 disease, while variants that diminish 
TPP1 enzyme activity lead to SCAR7. This finding illustrates the sometimes 
unexpected clinical spectrum of variants in known genes. We will encounter 
this phenomenon with increasing frequency using new techniques.

 Y. Sun: None. R. Almomani: None. G. Breedveld: None. G. Santen: None. E. 
Aten: None. D. Lafeber: None. J. Hoff: None. E. Brusse: None. F. Verheijen: 
None. R. Verdijk: None. M. Kriek: None. B. Oostra: None. M. Breuning: 
None. M. Losekoot: None. J. den Dunnen: None. B. van de Warrenburg: 
None. A. Maat-Kievit: None.

P08.94
GSN, a new candidate gene in autosomal dominant spastic cerebellar 
ataxia
M. Coutelier1,2, M. L. Monin1, C. Gautier1, C. Tesson1,3, T. Esteves1, S. Koskelainen4, F. 
Charbonnier-Beaupel1, M. Labussière1, E. Mundwiller1, S. Valleix5, K. Tahiri1, D. Langui1, J. 
C. Corvol1, S. Kiuru-Enari4, K. El Hachimi1,3, A. Brice1,6, F. Darios1, A. Durr1,6, G. Stevanin1,3,6;  
1Institut du Cerveau et de la Moelle Epinière, NEB, Paris, France, 2Institut de Duve, 
Brussels, Belgium, 3Ecole Pratique des Hautes Etudes, Paris, France, 4Biomedicum, 
Helsinki, Finland, 5APHP, Groupe Hospitalier Cochin, Paris, France, 6APHP, CHU Pitié-
Salpêtrière, Fédération de Génétique, Paris, France.

Autosomal dominant (AD) cerebellar ataxias (CA) are severe neurodegene-
rative disorders, characterized by movement incoordination, variably asso-
ciated with other neurological signs. As of today, 35 loci and 20 genes have 
been described in ADCA, but the causative gene is still unknown in half of the 
patients. We report a large French family with adult-onset rapidly progres-
sive ataxia, associated with pyramidal signs, spasticity, decreased pallaes-
thesia and ophthalmoplegia. After exclusion of polyglutamine expansions or 
mutations in the commonest causative genes, susceptibility loci including 



ABSTRACTS POSTERS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG236

Back to index

about 450 genes were identified through linkage analysis. Analysis of va-
riants obtained from exome sequencing in two patients, filtered with data 
from 2 healthy controls and 6 patients with other neurodegenerative disor-
ders, and cosegregation verification, lead to the identification of a missense 
mutation in the GSN (gelsolin) gene that was shown to appear de novo in the 
affected grandfather. The variant was not found in 380 healthy controls or in 
online databases. A point mutation in GSN is already responsible for Finnish 
amyloidosis. However, the mutation described here differs, and the pheno-
type was excluded in our family through immunohistochemistry of patient 
skin sample. Mutation screening in 39 patients with AD spastic ataxia re-
vealed two new potential variants. Further screening is ongoing for another 
95 patients, with a broader clinical picture. Functional studies aiming at the 
cytoskeleton function of fibroblasts, including immunofluorescent staining 
and migration tests are ongoing to validate and understand the causative 
nature of the mutations.

 M. Coutelier: None. M.L. Monin: None. C. Gautier: None. C. Tesson: None. T. 
Esteves: None. S. Koskelainen: None. F. Charbonnier-Beaupel: None. M. 
Labussière: None. E. Mundwiller: None. S. Valleix: None. K. Tahiri: None. D. 
Langui: None. J.C. Corvol: None. S. Kiuru-Enari: None. K. El Hachimi: None. 
A. Brice: B. Research Grant (principal investigator, collaborator or consultant and 
pending grants as well as grants already received); Modest; 7th PCRD (European 
Union). F. Darios: None. A. Durr: B. Research Grant (principal investigator, 
collaborator or consultant and pending grants as well as grants already received); 
Modest; Agence Nationale de la Recherche. G. Stevanin: B. Research Grant 
(principal investigator, collaborator or consultant and pending grants as well as 
grants already received); Modest; Agence Nationale de la Recherche, Association 
CSC, GIS Rare Diseases Institute.

P08.95
Dizygotic twins with ataxia telangiectasia
M. Podralska1, A. Jakiel2, B. Basiewicz-Worsztynowicz3, A. Lewandowicz-Uszyńska3, M. 
Sąsiadek2, R. Słomski1, A. Stembalska2;  
1Institute of Human Genetic, Poznań, Poland, 2Department of Genetics, Wroclaw Medical 
University, Wroclaw, Poland, 3Department of Pediatric Immunology and Rheumatology, 
Wroclaw Medical University, Wroclaw, Poland.

We present the case of dizygotic twins (girl and boy) with ataxia telangiec-
tasia. They both were diagnosed with strabismus, dysarthria, an ataxic gait. 
The girl presented dysmorphic features and muscular hypotonia, while 
only in the boy choreoathetotic movements and positive Romberg test was 
observed. The girl’s electroencephalogram presented paroxysmal changes 
in median, central and parietal region (however, without seizures), while 
electromyogram showed no changes. The girl also was diagnosed with au-
toimmunohaemolytic anaemia, leucopenia with lymphopenia and suffered 
from recurrent infections. In both cases elevated level of serum AFP was 
observed. The concentrations of IgA and IgG were low in a girl as well as 
a boy. The percentage of T-cells positive with CD4 and CD19 were reduced 
but percentages of CD3 and NK-cell were at the normal levels in girl. The 
boy presented reduced percentages of T-cells positive with CD3 and CD4. 
However, the levels of CD8, NK-cells, B-cells, CEA, IgM, IgE (global), CRP, CPK 
were within the normal limits. Cytogenetic studies confirmed increased fre-
quency of spontaneous chromosomal aberrations in both children. Additio-
nal analysis performed using PowerPlex®16 led to the observation of loss of 
maternal allele at locus 8q24.13. Molecular studies revealed two mutations 
in ATM gene. First mutation involves a G>A substitution of the last nucleoti-
de of exon 43 (c.6095G>A), and it results in the deletion of exon 43. Second 
mutation detected in twins was deletion at position c.6754_6754delA, 
p.T2252PfsX5.  Supported by grant NN401098240 from the Ministry of Sci-
ence and Higher Education in Poland

 M. Podralska: None. A. Jakiel: None. B. Basiewicz-Worsztynowicz: None. A. 
Lewandowicz-Uszyńska: None. M. Sąsiadek: None. R. Słomski: None. A. 
Stembalska: None.

P08.96
Analysis of the role of GAA repeat expansion instability in Friedreich 
ataxia pathology in a humanised mouse model
J. Sarsero1,2;  
1Murdoch Childrens Research Institute, Parkville, Victoria, Australia, 2The University of 
Melbourne, Parkville, Victoria, Australia.

There is evidence that age-dependent and tissue-specific somatic instability 
of the GAA repeat expansion may be a determinant of the progressive pa-
thology of Friedreich ataxia (FRDA), and is evident in FRDA patients and a 
YAC-based GAA repeat expansion mouse model. Interruptions in GAA repeat 
sequences can alleviate transcription inhibition and reduce genetic insta-
bilities. We explored the role of instability of the GAA repeat expansion on 

FRDA pathology using a humanised mouse model containing an interrupted 
GAA repeat expansion.
An interrupted GAA repeat expansion was introduced into the first intron of 
the human FXN gene present on a BAC clone by recombineering. The geno-
mic insert was used to generate humanised transgenic/KO mice.
The presence of the introduced interrupted GAA repeat expansion resulted 
in markedly decreased levels of human FXN transcript and frataxin protein 
in humanised mouse tissues. The region immediately upstream of the in-
terrupted GAA repeat expansion region was found to be almost completely 
methylated. The assessment of phenotypic symptoms of FRDA by a series of 
behavioural, neurological, biochemical and histological tests did not reveal 
any significant phenotypic differences between humanised and wild type 
mice. Somatic instability of the interrupted GAA repeat expansion was not 
detected using the small pool PCR technique.
The interruption of the GAA sequence contributes to the somatic stability of 
the repetitive element, which in turn results in the mice lacking an obvious 
phenotype despite the low levels of FXN mRNA and frataxin protein and re-
pressive epigenetic changes.

 J. Sarsero: None.

P08.97
Uncommon phenotypes associated with mutations in the WFS1 gene
M. Plutino1, A. Chaussenot1, S. Saadi1,2, C. Rouzier1, S. Bannwarth1,2, M. Barth3, H. Dollfus4, 
P. Charles5, B. Vialettes6, V. Paquis-Flucklinger1,2;  
1Department of Medical Genetics, Archet 2 Hospital, Nice, France, 2IRCAN, UMR 7284 / 
INSERM U1081 / UNS, Nice, France, 3Department of Biochemistry and Genetics, Angers 
University Hospital, Angers, France, 4Department of medical genetics, EA Inserm 3949, 
Strasbourg, France, 5Department of Genetics, Pitié-Salpêtrière hospital, Pierre and 
Marie Curie University, Paris, France, 6Nutrition, Metabolic Diseases and Endocrinology 
Department, Timone Hospital, Marseille, France.

Background.WFS1 gene mutations were mainly described in Wolfram syn-
drome (WS). The minimal diagnostic criteria for the autosomal recessive 
WS are juvenile-onset diabetes mellitus (DM) and optic atrophy (OA), fre-
quently associated with diabetes insipidus, deafness, renal tract abnormali-
ties and neuropsychiatric disorders. WFS1 has also been involved in two au-
tosomal dominant syndromes: Low Frequency Sensorineural Hearing Loss 
(LFSNHL) and OA associated with Sensorineural Hearing Loss (SNHL).
Patients and methods.We analysed the WFS1 gene in a cohort of 13 fami-
lies including patients presenting LFSNHL or a clinical phenotype different 
from typical WS with at least two symptoms including diabetes mellitus, OA, 
SNHL or neurological disorders. WFS1 was sequenced in the Department of 
Medical Genetics, CHU of Nice (France).
Results.In this cohort, we identified WFS1 mutations in one LFSNHL family, 
3 families with autosomal dominant OA and SNHL, 5 families with late-onset 
WS (DM and OA occurring after 15 years of age), 1 family with recessive OA 
and neurological disorders and 3 sporadic cases with only one mutation in 
WFS1 associated with an atypical phenotype (including isolated deafness, 
late-onset diabetes associated with hearing impairment, and infancy-onset 
DM and deafness).
Conclusion.Our data show that the WFS1 gene is involved in a clinical spec-
trum wider than the commonly described WS. WFS1 should be also tested in 
LFSNHL, late-onset WS and phenotypes, transmitted either in dominant or 
recessive fashion, presenting at least OA or SNHL associated with additional 
features including DM or neurological signs.

 M. Plutino: None. A. Chaussenot: None. S. Saadi: None. C. Rouzier: None. S. 
Bannwarth: None. M. Barth: None. H. Dollfus: None. P. Charles: None. B. 
Vialettes: None. V. Paquis-Flucklinger: None.

P08.98
The mutation p.G1341D in Wilson’s disease patients: how to explain 
clinical polymorphism?
N. Mocanu1, S. Groppa1, T. Todorov2, A. Zibert2, V. Sacara1, H. Schmidt2;  
1Institute of Mother and Child, Chisinau, Moldova, Republic of, 2Klinik 
fürTransplantationsmedizin, Universitätsklinikum, Münster, Germany.

Background: Wilson’s disease (WD) is a progressive and genetically determi-
ned disease with deterioration of copper metabolism and it’s accumulation 
in different organs and tissues due to their functional and structural changes. 
The aim of the study was to evaluate the clinical forms of WD in correlation 
with type of ATP7B gene mutations. Material and methods: The diagnosis 
was based on clinical survey, biochemical and genetic tests (Germany).
Results: The missence mutation p.G1341D was the second prevalent mu-
tation and has been revealed in 10 of 37 patients (27 %), from who 8 was 
heterozygous (21,6 %) and 2 homozygous (5, 4 %). The most common cha-
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racteristics of this mutation was the early age of onset, mixed clinical mani-
festations with severe hepatic deterioration and neurological changes what 
lead to disability with difficulty in treatment. In a family with 2 homozygous 
(p.G1341D) siblings the girl had severe neurological damage and cirrhosis. 
In contrast, the boy didn’t have neurological changes, and the liver damage 
was less aggressive. In the other family also with 2 heterozygous (p.G1341D) 
siblings the younger boy had severe clinical manifestations but his older si-
ster had no clinical manifestations. Analysis of heterozygous and homozy-
gous patients revealed discrepancy in neurological signs progression and 
efficiency of treatment being more severe in heterozygous ones. Conclusion: 
Discordance in clinical manifestation and age at onset in patients with si-
milar mutations may indicate that not only genetic factors play a role in the 
development of the disease but also genetic or environmental modifiers.

 N. Mocanu: None. S. Groppa: None. T. Todorov: None. A. Zibert: None. V. 
Sacara: None. H. Schmidt: None.

P08.99
Serious neurologic entity in two unrelated patients with Xq13.1 
duplication
K. Kosma1, M. Tzetis1, K. Giannikou1,2, V. Oikonomakis1, A. Xaidara3, A. Dinopoulos4, S. 
Youroukos5, A. Syrmou1, S. Ktsiou-Tzeli1, E. Kanavakis1;  
1Department of Medical Genetics, Medical School, University of Athens, Athens, Greece, 
2Alexander S. Onassis Public Benefit Foundation, Athens, Greece, 31st Department of 
Pediatrics, Medical School, University of Athens, Athens, Greece, 43rd Department of 
Pediatrics, Medical School, University of Athens, Athens, Greece, 51 st Department of 
Pediatrics, Medical School, University of Athens, Athens, Greece.

The use of array-CGH substantially improves the diagnosis of chromosomal 
abnormalities that are not evident by conventional karyotype. Recently in 
an extended family with global developmental delay and autistic features, 
a novel Xq12-q13.3 duplication was identified which contained amongst 
others TAF1, GJB1 genes.(Kaya et al.2012).The GJB1 gene is associated with 
morphology of myelin sheath and peripheral neuropathy, while TAF1 has 
been linked with torsion dystonia -3.
We present the clinical and molecular findings in two unrelated patients 
with Xq13.1 duplication. The first one is a 5 year old boy with truncal hy-
potonia, low deep tendon reflexes and proximal weakness. The other pati-
ent is a 16 year old boy with progressive difficulties in walking, tremor and 
learning disorder, while his mother has an identical positive family history 
in three deceased males. High resolution 4X180K Agilent arrays used in the 
study (> 236.000 probes, average resolution of 8.9 Kb) revealed a duplicati-
on on Xq13.1 (0.423 Mb) containing the TAF1 and GJB1 genes in both pati-
ents, while the second patient had an additional deletion on 17q21.31 (0.63 
Mb) containing KANSL1 gene. To our knowledge this is the second report 
of the Xq13.1 duplication extending the previously described phenotypic 
spectrum in that a more serious neurologic entity could be attributed to the 
TAF1 and GJB1 genes.

 K. Kosma: None. M. Tzetis: None. K. Giannikou: None. V. Oikonomakis: 
None. A. Xaidara: None. A. Dinopoulos: None. S. Youroukos: None. A. 
Syrmou: None. S. Ktsiou-Tzeli: None. E. Kanavakis: None.

P09.01
Three HLA-B*5801 positive allopurinol-induced severe cutaneous 
hypersensitivity reaction cases
E. Kim;  
Inje University Busanpaik Hospital, Busan, Korea, Republic of.

Allopurinol-induced severe cutaneous hypersensitivity reaction such as 
Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN) 
has been reported on the genetic association with HLA-B*5801. Clinicians 
occasionally request HLA genotyping for evaluating the causality of drug 
hypersensitivity based on the evidence between HLA genotype and drug 
hypersensitivity. Three patients with serious cutaneous hypersensitivity 
reaction after allopurinol administration were tested for HLA-B genoty-
ping. One (72-yr old woman) showed drug reaction with eosinophilia and 
systemic symptoms (DRESS) syndrome and the others (63-yr old and 22-yr 
old men) turned out to be SJS. All patients were treated with allopurinol 
due to gout. The onset of the symptoms was 2-4 weeks after the drug ex-
posure. HLA-B genotyping was performed using PCR-SBT (sequence-based 
typing) method. All patients have one HLA-B*5801 allele. While a patient 
with DRESS syndrome has HLA-B*4801/*5801, two SJS patients showed 
HLA-B*1302/*5801 and HLA-B*4403/*5801 genotypes, respectively. The 
results implied that patients with HLA-B*5801 may suffer from severe cuta-
neous hypersensitivity reaction with allopurinol administration. Thus PCR-
SBT HLA-B genotyping could be helpful for preventing the serious problem 

due to allopurinol treatment although the PCR-SBT HLA-B genotyping takes 
long time. Therefore a simple diagnostic genotyping technology needs to be 
developed for using in practice.

 E. Kim: None.

P09.02
A 1p36 polymorphism in the cannabinoid receptor 2 gene region 
is associated with CNR2 gene expression, atopic childhood asthma 
onset, severity, and treatment outcome with inhaled corticosteroids
C. E. P. Kozmus1,2, V. Berce3, U. Potocnik4,5;  
1Center for Human Molecular Genetics and Pharmacogenomics, University of Maribor, 
Maribor, Slovenia, 2Institute for Molecular and Cell Biology, University of Porto, Porto, 
Portugal, 3Department of Pediatrics, University Medical Centre Maribor, Maribor, 
Slovenia, 4Center for Human Molecular Genetics and Pharmacogenomics, Maribor, 
Slovenia, 54Laboratory for Biochemistry Molecular Biology and Genomics, Faculty for 
Chemistry and Chemical Engineering, University of Maribor, Maribor, Slovenia.

Asthma pathogenesis is currently understood through the interaction of se-
veral genes and environmental influences. It is believed that endocannabi-
noids act as native modulators of immune system, probably through canna-
binoid receptors activation. Recent expression quantitative trait loci studies 
linked single nucleotide polymorphisms (SNPs) on chromosome 1p36 with 
cannabinoid receptor 2 (CNR2) gene expression. We analyzed rs4237 as-
sociation with childhood asthma, and the effect of rs4237 on the response 
to inhaled corticosteroids (ICS) treatment and CNR2 gene expression. We 
studied a case-control cohort of 229 children with newly detected mild/
moderate persistent asthma (150 atopic, 79 non-atopic, 13 undetermined 
atopy), and 271 controls. Blood samples were collected before treatment 
and 72 matching samples 4-6 weeks after treatment with ICS. According 
to recessive model of genetic association the frequency of CC genotype in 
atopic asthmatics was lower (13.2%) than in controls (21.0%, p=0.0284). 
Forced expiratory volume in 1 second (FEV1) was higher in atopic asth-
matics with CC genotype (98%±11%) compared to those with CT or TT 
(90%±15%, p=0.0155). Median relative expression of CNR2 in asthmatics 
with TT genotype was higher (0.79±0.81) compared to those with CT or CC 
(0.28±0.81, p=0.0041). FEV1 increased significantly by 10.6%±11.6% of 
predicted value after ICS treatment in atopic asthmatics with TT genotype, 
compared to 6.4%±10.5% in those with CT or CC homozygotes (p=0.034). 
Our results suggest rs4237 is associated with asthma onset, with asthma 
severity, CNR2 gene expression and with inhaled corticosteroids treatment 
response in children with atopic asthma, and suggest the involvement of the 
endocannabinoid system in asthma.

 C.E.P. Kozmus: None. V. Berce: None. U. Potocnik: None.

P09.03
Genetic basis of primary immunodeficiencies in Croatian patients
A. Merkler, D. Richter, J. Kelecic, H. Ljubic, D. Caban, J. Sertic;  
University Hospital Centre Zagreb, Zagreb, Croatia.

Introduction: Primary immunodeficiency diseases (PID) are a heterogenic 
group of rare inherited conditions that occur in individuals born with mal-
functioned immune system.
Objective: The objective was to confirm clinical diagnosis at molecular gene-
tic level in patients with PID and to define carrier status by analyzing DNA 
samples of individuals with PID in family history.
Methods: We analyzed 24 samples of genomic DNA: 11 samples of patients 
with suspicion on one of the PID and 13 samples of their family members. 
For identification of mutations in the coding region of analyzed genes, we 
used the sequencing method on Applied Biosystems 3130xl Genetic analy-
zer and BigDye® Terminator v3.1 Cycle Sequencing Kit.
Results: In 2 patients with X-linked agammaglobulinemia, mutations in the 
BTK gene were found. In the first patient, mutation occurred de novo in 
mother‘s egg cells and, in the other, mutation was inherited from the mo-
ther. 3 patients with XLA suspicion didn‘t have mutation in the BTK gene. In 
4 patients with cyclic and severe congenital neutropenia, 4 mutations occur-
red de novo in mother‘s egg cells were found. In 2 patients with suspicion 
on Shwachmann-Diamond syndrome mutation in SBDS gene inherited from 
the parents were found.
Conclusions: Understanding the genetic basis of PID is the final step in 
confirmation of the PID diagnosis as it provides comprehension of disease 
mechanisms at the molecular level and correlation between genotype and 
phenotype of PID.

 A. Merkler: None. D. Richter: None. J. Kelecic: None. H. Ljubic: None. D. 
Caban: None. J. Sertic: None.
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P09.04
EQTLs and allele specific expression of HLA haplotypes and amino 
acids associated to autoimmune diseases.
A. Zhernakova1, M. R. vd Sijde1, J. Gutierrez-Achury1, P. J. McLaren2, D. V. Zhernakova1, P. 
I. W. de Bakker3,4, H. Westra1, L. Franke1, C. Wijmenga1, J. Fu1;  
1University medical centre Groningen, Groningen, Netherlands, 2School of Life Sciences, 
École Polytechnique Fédérale de Lausanne, Lausanne, Switzerland, 3University medical 
centre Utrecht, Utrecht, Netherlands, 4Division of Genetics, Brigham and Women‘s 
Hospital, Harvard Medical School, Boston, MA, United States.

HLA is the strongest associated locus in autoimmune diseases. Recent stu-
dies in celiac disease (CelD) and rheumatoid arthritis (RA) indicated the 
major role of DR3-DQ2 and DR4-DQ8 in both diseases, and identified addi-
tional independently associated variants both in the DR-DQ locus and in the 
extended HLA locus.
We hypothesized that the mechanism of downstream effect of associated 
variants and haplotypes is due to an impact on the expression level of HLA 
genes We investigated this hypothesis in a dataset of 60 unrelated CEU in-
dividuals, for whom RNAseq data, dense HLA genotyping and imputation 
of HLA alleles was available. We selected CelD and RA associated amino 
acids, HLA-haplotypes and SNPs, and assessed allele specific expression and 
eQTLs in the HLA locus. eQTL analysis allowed us to assess the dosage ef-
fect of HLA variants on gene expression, whereas the allele-specific analysis, 
performed in heterozygous individuals for each variant, indicated if one or 
another allele of a SNP or amino acid was preferentially expressed.
In both analyses we observed that an amino acid at position 52 of the DQB1 
gene (DQB1_AA52) was significantly associated with expression of DQB1 
gene both in eQTL and in allele-specific analysis. DQB1_AA52 is associated 
to CelD independently from the most associated DQB1 variant (AA55). We 
therefore confirmed that imbalanced allelic expression is the downstream 
effect of some HLA variants associated with autoimmune diseases. The ana-
lysis in extended number of individuals is currently in progress.

 A. Zhernakova: None. M.R. vd Sijde: None. J. Gutierrez-Achury: None. P.J. 
McLaren: None. D.V. Zhernakova: None. P.I.W. de Bakker: None. H. Westra: 
None. L. Franke: None. C. Wijmenga: None. J. Fu: None.

P09.05
The IL-10 promoter genotype AA at -592 is correlated with increased 
susceptibility to hepatitis B but not HIV infection in Caucasian 
intravenous drug users.
E. Kallas1, K. Huik1, R. Avi1, M. Pauskar1, E. Jõgeda1, T. Karki1, K. Marsh2, D. Des Jarlais3, A. 
Uusküla2, I. Lutsar1;  
1Tartu University Institute of Microbiology, Tartu, Estonia, 2Tartu University Institute of 
Public Health, Tartu, Estonia, 3Beth Israel Medical Center, New York, NY, United States.

BACKGROUND: Interleukin (IL)-10 -592A has been associated with rapid 
HIV disease progression. Whether and how the IL-10 polymorphisms at the 
positions -592 and -1082 are associated with susceptibility to HIV and its 
co-infections in IDUs population is largely unknown.
METHODS: A total of 345 IDUs were recruited and of them 50% were HIV-. 
A control group was formed by HIV-, HCV-, HBV- 496 healthy volunteer 
blood donors. The IL-10 C-592A and A-1082G were determined using Ta-
qMan allelic discrimination assay. The statistical analysis was performed 
using Fisher‘s exact test.
RESULTS: Of IDUs 88.7% were HCV+, 67.2% HBV+ and 40.6% with triple 
infection. IL-10 -592C allele (allelic frequencies 0.78 in IDU and 0.79 in do-
nors) and -1082 A allele (allelic frequencies 0.57 in IDUs and 0.55 in donors) 
were the most common in all groups. Both polymorphisms were under Har-
dy-Weinberg equilibrium and the allelic frequencies did not differ between 
the three groups. The -592 CC/-1082 AG was the most common haplotype 
(29.3% in IDUs and 30.4% in donor group). No associations were found in 
distribution of IL-10 -592 and -1082 genotypes and HIV or HCV infections. 
However, persons possessing IL-10 AA had increased odds for acquiring 
HBV infection (OR=4.37; 95% CI = 1.01-39.63; p=0.042). After adjustment 
for HIV, HCV and duration of intravenous drug use, the association was not 
significant
CONCLUSIONS: IL-10 genotypes are not associated with HIV acquisition in 
Caucasian IDUs. However, IL10 -592AA genotype predisposes of being HBV 
positive and therefore might play an important role in HBV susceptibility.

 E. Kallas: None. K. Huik: None. R. Avi: None. M. Pauskar: None. E. Jõgeda: 
None. T. Karki: None. K. Marsh: None. D. Des Jarlais: None. A. Uusküla: 
None. I. Lutsar: None.

P09.07
Homozygous deletion of IL-17RA and ADA2 in siblings with severe 
recurrent infections
M. Belfiore1, F. Fellmann1, J. Wassenberg2, M. Perreau3, S. Christen-Zaech4, P. Bochud5, M. 
Beck Popovic6, P. Bart3, J. Beckmann1, M. Hofer2, D. Martinet1;  
1Service of Medical Genetics, University Hospital, Lausanne, Switzerland, 
2Immunoallergology and Rheumatology Unit, Department of Pediatrics, University 
Hospital, Lausanne, Switzerland, 3Divisions of Immunology and Allergy, University 
Hospital, Lausanne, Switzerland, 4Pediatric Dermatology Unit, Department of Pediatrics 
and division of Dermatology, University Hospital, Lausanne, Switzerland, 5Service of 
Infectious Diseases, Department of Medicine, University Hospital, Lausanne, Switzerland, 
6Hematology Oncology Unit, Department of Pediatrics, University Hospital, Lausanne, 
Switzerland.

Chronic systemic and mucocutaneous infections can be associated with hu-
man inborn errors of immunity but the genetic background remains poor-
ly understood. Here we report two siblings suffering since childhood from 
chronic severe infections mediated by Candida albicans and Staphylococcus 
aureus, refractory to classical treatments. DNA analysis by Array-based Com-
parative Genomic Hybridization (array-CGH) shows that both sibs are ho-
mozygous carriers of a 22q11.1 deletion of about 770 Kb encompassing the 
IL-17RA and ADA2 genes. IL-17RA is one receptor for the pro-inflammatory 
IL-17 cytokines involved in protection against extra cellular pathogens. A 
homozygous nonsense mutation in IL-17RA has been recently reported in a 
patient suffering from isolated chronic mucocutaneous candidiasis. ADA2, 
adenosine deaminase 2, is secreted by monocytes undergoing differentia-
tion into macrophages or dendritic cells and by dendritic cells themselves, 
and might be involved in immune responses. By genetic and functional ana-
lyses, we confirmed the relationship between chronic mucocutaneous infec-
tions by C. albicans and Staphylococcus species and the lack of expression 
of IL-17RA. Severity of the symptoms might be further exacerbated by the 
absence of ADA2.
This study underscores the usefulness of whole genetic analyses, allowing 
for precise diagnosis and genetic counselling, thereby improving the ma-
nagement of chronic infectious diseases.

 M. Belfiore: None. F. Fellmann: None. J. Wassenberg: None. M. Perreau: 
None. S. Christen-Zaech: None. P. Bochud: None. M. Beck Popovic: None. P. 
Bart: None. J. Beckmann: None. M. Hofer: None. D. Martinet: None.

P09.08
Whether SNP rs12979860(C/T)of IL28B predicts virological response 
during peg IFN and ribavirin treatment in chronic hepatitis C 
patients?
B. Swiatek1, D. Januszkiewicz-Lewandowska1,2,3, J. Wysocki2, I. Mozer-Lisewska2, A. 
Kowala-Piaskowska2, I. Bereszynska2, J. Rembowska1, J. Nowak1;  
1Institute of Human Genetics Polish Academy of Sciences, Poznan, Poland, 2University of 
Medical Sciences, Poznan, Poland, 3Department of Medical Diagnostics, Poznan, Poland.

Identification of molecular markers playing role in predicting anti-HCV 
treatment outcome would facilitate therapy optimizing. IL28B rs12979860 
polymorphism has been identified as strong predictor of Sustained Virologi-
cal Response (SVR) in chronic hepatitis C (CHC) patients. The aim of this stu-
dy was to examine association between IL28B rs12979860 polymorphism 
and VR in 35 CHC patients treated with pegIFN+RBV. Serum HCV-RNA was 
measured on first day and then at 4 and 12 week of treatment by quantita-
tive RT-PCR. DNA, isolated from PBL, was used for IL28B rs12979860 geno-
typing by High Resolution Melting method.13 patients (37.1%) became HCV 
RNA negative at week 4 (RVR-Rapid Virological Response) and 10 (28.6%) at 
week 12 (cEVR-complete Early Virological Response). 12 patients (34.3%) 
did not achieve virological response until 12 weeks (PNR-Primary Non-Re-
sponse). The mean baseline viral load was comparable - 6.69x10000 IU/ml 
vs 7.32x10000 IU/ml vs 3.51x10000 IU/ml in RVR, cEVR and PNR group, 
respectively. The rs12979860 CC, CT and TT genotypes found in 8 (22.9%), 
23 (65.7%), 4 (11.4%) patients, respectively. Among patients with CC geno-
type, 75% achieved RVR and 25% achieved cEVR. Among CT genotype RVR, 
cEVR and PNR were observed in 30.5%, 30.5% and 39% of patients, respec-
tively. 25% of patients with genotype TT achieved cEVR and 75% achieved 
PNR. The initial results confirm that IL28B rs12979860 C/T polymorphism 
may identify those CHC patients, who achieve RVR during early phase of 
treatment and thereby who are more likely to achieve SVR.
This research was supported by National Science Centre grant no 
2011/01/B/N26/04258.

 B. Swiatek: None. D. Januszkiewicz-Lewandowska: None. J. Wysocki: 
None. I. Mozer-Lisewska: None. A. Kowala-Piaskowska: None. I. Bereszynska: 
None. J. Rembowska: None. J. Nowak: None.
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P09.09
Effects of aging and sex difference on immune-related phenotypes.
G. Sole1, V. Orrù1, E. Fiorillo1, M. Steri1, M. Dei1, S. Lai1, F. Virdis1, D. Schlessinger2, F. 
Cucca1, S. Sanna1;  
1Istituto di ricerca genetica e biomedica - CNR, Monserrato - Cagliari, Italy, 2Laboratory 
of Genetics, NIA, Baltimore, MD, United States.

The complexity of the healthy human immune system and the immunolo-
gical changes that occur during life have been only partially described. Fur-
thermore several autoimmune diseases have been associated with phenoty-
pic changes that can be interpreted as accelerated immune aging, and others 
show different incidence or severity in males and females. To investigate 
the impact of age and sex in specific immune cell types, we measured 266 
immune-related traits, representing the majority of leukocyte cell populati-
ons (monocytes, T and B cells, Natural Killer cells, regulatory T cells, dendri-
tic cells, and their subsets) as well as T cell maturation, in 1921 volunteers 
(aged 14-99 years) of the SardiNIA project by polychromatic flow cytometry. 
We then evaluated the impact of age and sex using linear regression mo-
dels. We observed statistically significant (p<0.0005) differences for 17 
traits between younger and older subjects (<= or >60 years), including the 
already described decrease of naïve CD8+ T cells in elderly. We also confir-
med previous observations reporting stable granulocytes and monocytes, 
but a light increase of NK cell counts, with aging. Differences between males 
and females were not significant, but moderate changes were observed for 
dendritic cells and subtypes, as well as B cells (p<0.005). While this study 
sample already represents the largest and deepest characterized set ever 
described, we are currently performing immune-phenotyping in additio-
nal 2000 volunteers, including 200 healthy centenarians (aged >90 years). 
Our results will improve our knowledge on the immune system in health, 
diseases, and aging.

 G. Sole: None. V. Orrù: None. E. Fiorillo: None. M. Steri: None. M. Dei: 
None. S. Lai: None. F. Virdis: None. D. Schlessinger: None. F. Cucca: None. S. 
Sanna: None.

P09.10
Methylation status of immune response genes promoters in cell-free 
DNA differ in hemodialyzed patients treated with low and high doses 
of erythropoietin therapy
M. Korabecna1, E. Pazourkova1, A. Horinek1, M. Mokrejsova2, V. Tesar1;  
11st Faculty of Medicine of Charles University in Prague, Prague, Czech Republic, 23rd 
Faculty of Medicine of Charles University in Prague, Prague, Czech Republic.

Anemia is a major complication of end-stage renal disease, occurring as a 
result of reduced erythropoietin production from the peritubular cells of 
kidney. Recombinat human erythropoietin therapy is successfully applied to 
correct the anemia but significant number of dialysis patients remain hypo-
responsive to this therapy. As specific interleukins are generated during he-
modialysis and monocytes are activated, the process of hemodialysis may be 
regarded as a stimulus activating mechanisms of inflammation. It is known 
that pro-inflammatory cytokines are able to suppress erythropoiesis. There-
fore we decided to study the changes in methylation status of promoters of 
immune response genes in the cell-free DNA which is thought to fulfill re-
gulation function in intercellular communication. We focused on hemodia-
lyzed subjects affected with diabetic nephropathy (n=18). In our pilot study 
the patients were divided according to the recombinant erythropoietin the-
rapy into two groups - with low (n=8) and with higher doses (n=18).

Cell free DNA from plasma of all patients was isolated before and after the 
hemodialysis procedure. The extent of promoter methylation of 24 genes 
involved in immune response was examined using the EpiTect Methyl qPCR 
Array Inflammatory Response and Autoimmunity and cluster analysis (SA-
Biosciences, Qiagen). Using cluster analysis we demonstrate the complex 
changes in the methylation profiles of selected immune response genes and 
the significant differences between the profiles of patients with low and hig-
her doses of recombinant erythropoietin.

Supported by grants no. I/328 of Ministry of Industry and Trade and no. 
PRVOUK-P25/LF1/2 of Ministry of Education of the Czech Republic

 M. Korabecna: None. E. Pazourkova: None. A. Horinek: None. M. Mokrejsova: 
None. V. Tesar: None.

P09.11
Five new cases of Nijmegen breakage syndrome in Chile
M. I. Aracena1, C. Cares2, S. Arredondo3, J. Pincheira4, K. Marcelain4, P. González-
Hormazábal4;  
1Hospital Dr. Luis Calvo Mackenna and División de Pediatría Pontificia Universidad 
Católica de Chile, Santiago, Chile, 2Hospital Dr. Luis Calvo Mackenna, Santiago, Chile, 
3Hospital Regional de Talca, Talca, Chile, 4Programa de Genética Humana, ICBM 
Facultad de Medicina Universidad de Chile, Santiago, Chile.

Introduction: Nijmegen Breakage Syndrome (NBS) is a rare autosomal re-
cessive disease. It is characterized by congenital microcephaly, intrauterine 
growth retardation and short stature, immunodeficiency, chromosome in-
stability and cancer proneness. The disease seems to occur worldwide, but 
has a much higher prevalence among Central and Eastern European Slavic 
populations. Over 90% of identified patients bear a common deletion. We 
report five new patients from Chile, South America.
Patients: Since June 2000, five patients were referred to our genetic clinic, 
because of Microcephaly. Their diagnosis workup established NBS.
Results: Three probands are female, referred from 10mo to 14y. Strikingly 
they came from one region of Chile; four had no history of consanguinity. 
Only one patient was referred with diagnosis of NBS. Two patients have al-
ready developed non-Hodgkin lymphoma, one dead. DNA analysis was car-
ried out in four patients; tested individuals were homozygous for the com-
mon Slavic mutation 657del5 in the NBS1 gene.
Discussion: NBS can be suspected in clinical grounds, although there is con-
siderably clinical overlap with other inherited conditions. Its confirmation 
is useful for an appropriate surveillance and for genetic counseling. The fact 
that all our patients came from the same region let us to propose a founder 
effect. Although historical records tell us that the Chilean population was 
founded by the admixture of local Amerindian populations and colonizing 
Spaniards, it is probable that the genomic make up of current Chileans is 
much more complex, with multiple ethnic groups contributing at different 
times since the initial contact between Americans and Europeans.

 M.I. Aracena: None. C. Cares: None. S. Arredondo: None. J. Pincheira: 
None. K. Marcelain: None. P. González-Hormazábal: None.

P09.12
Identification of the gene responsible for an autosomal dominant 
form of Common Variable Immunodeficiency
V. Di Pierro1, P. Lyons2, R. Zuntini1, A. Schaffer3, I. Quinti4, S. Ferrari1;  
1S.Orsola-Malpighi University Hospital, Bologna, Italy, 2Cambridge Institute for Medical 
Research, Cambridge, United Kingdom, 3NCBI, Bethesda, MD, United States, 4Dept. of 
Immunology, University of Roma „La Sapienza“, Roma, Italy.

CVID is the most common symptomatic antibody deficiency in adults, inclu-
ding a heterogeneous group of disorders characterized by markedly redu-
ced immunoglobulin serum levels, poor response to vaccines and increased 
susceptibility to bacterial infections. The majority of CVID cases are spora-
dic. Approximately 20% are familial: rare autosomal recessive mutations in 
ICOS, BAFF-R, CD19, CD20, CD81 and CD21 coding genes have been recently 
reported and mutations in the TACI gene have been found in about 15% of 
cases.
We report a large family with autosomal dominant inheritance of CVID, dia-
gnosed according to the ESID/PAGID criteria for CVID based on at least 2 
SD below the mean for age in serum IgG and IgA, onset age >2 years, poor 
response to vaccines.
In this five-generation family, nine affected and eight unaffected individu-
als were available for the study. Based on the genomewide linkage scan, 
the CVID locus has been mapped to the long arm of chromosome 3 on band 
q27.2-q29. The CVID locus is localized in a region of 9.2 Mb spanning from 
marker D3S3570 to marker D3S1265, with a maximum LOD score of 3.90 at 
θ=0.00 for marker D3S2747.
In collaboration with the Wellcome Trust Sanger Institute, we performed 
exome sequencing in four affected and four unaffected individuals, in order 
to identify shared rare variants within the linkage region. After the filtering 
procedure to extract heterozygous variants with a low frequency (<0.01) in 
the general population, we found a candidate disease-causing allele shared 
among the four affected subjects analyzed.

 V. Di Pierro: None. P. Lyons: None. R. Zuntini: None. A. Schaffer: None. I. 
Quinti: None. S. Ferrari: None.
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P09.13
NLRP1 mutation in a novel autosomal recessive autoinflammatory 
disease with dyskeratosis and arthritis
E. Sanchez1,2, S. Grandemange2,3, D. Bessis4, C. Coubes1, P. Plence2, E. Jeziorski5, A. 
Carbasse5, M. Rodière5, C. Jorgensen2, I. Touitou2,3, D. Geneviève1,2;  
1Département de Génétique Médicale, Montpellier, France, 2Unité, INSERM U844, 
Institut des Neuroscience Montpellier, Montpellier, France, 3Unité médicale des maladies 
Auto-inflammatoires, Hôpital Arnaud de Villeneuve, Montpellier, France, 4Service de 
dermatologie, Hôpital Saint Eloi, CHRU Montpellier, Montpellier, France, 5Pédiatrie, 
Hôpital Arnaud de Villeneuve, CHRU Montpellier, Montpellier, France.

The inflammasomes correspond to multiprotein complexes that sense 
pathogens and trigger biological mechanisms in an attempt to control in-
fection. The NLRP family (Nucleotide-binding domain leucine-rich repeat 
containing a PYRIN domain) plays a key role in this innate immune system 
by regulating inflammation via caspase recruitment. Sequence variants in 
genes encoding NLRPs, have been associated with autoinflammatory and 
autoimmune diseases. Indeed, mutations in NLRP3 are linked to heredita-
ry cryopyrinopathies, whereas polymorphisms in NLRP1 are associated to 
autoimmune disorders such as vitiligo and rheumatoid arthritis. Recently, 
a non-synonymous NLRP1 mutation in the pyrin domain (M77T) was ob-
served in an autosomal dominant hereditary benign intraepithelial dyske-
ratosis.
Using an exome sequencing strategy, we have identified a non-synonymous 
homozygote mutation in the NLRP1 gene in two cousins born from consan-
guineous parents originating from Algeria. The patients present with diffuse 
skin dyskeratosis (2/2), biological inflammation (2/2) and arthritis (1/2). 
The mutation (c.2733C>T; p.R726W) is localised near the leucine-rich re-
peat and is neither observed in 192 chromosomes from healthy Algerian 
volunteers nor web databases.
An immune phenotype in 1/2 patient revealed high numbers of granulocy-
tes, CD64+ neutrophils, NK cells and immature blood B cells (CD20+CD27-

CD38highCD24high).We demonstrate for the first time that NLRP1 is involved 
in an autosomal recessive autoinflammatory disorder. These data, combined 
to the literature, highlights the pleiomorphic roles of NLRP1 in inflammation 
and immunity.

 E. Sanchez: None. S. Grandemange: None. D. Bessis: None. C. Coubes: 
None. P. Plence: None. E. Jeziorski: None. A. Carbasse: None. M. Rodière: 
None. C. Jorgensen: None. I. Touitou: None. D. Geneviève: None.

P09.14
Functional variant in the KIF5A-CYP27B1-METTL1-FAM119B locus 
associated with multiple sclerosis
M. Fedetz1,2, A. Alcina1, O. Fernández3, A. Saiz4, G. Izquierdo2, M. Lucas5, L. Leyva6, 
J. García-León6, M. Abad-Grau7, I. Alloza8, A. Antigüedad9, M. Garcia-Barcina10, K. 
Vandenbroeck8,11, J. Varadé12, B. de la Hera12, R. Arroyo13, M. Comabella14, X. Montalban14, 
N. Petit-Marty15, A. Navarro15,16,17, D. Otaegui18, J. Olascoaga19, M. Torrecillas20, M. 
Karaky1, Y. Blanco4, E. Urcelay12, F. Matesanz1;  
1Instituto de Parasitología y Biomedicina ‘López Neyra’, Granada, Spain, 2Unidad de 
Esclerosis Múltiple, Hospital Virgen Macarena, Sevilla, Spain, 3Servicio de Neurología, 
Instituto de Neurociencias Clínicas, Hospital Regional Universitario Carlos Haya, 
Málaga, Spain, 4Neurology Service, Hospital Clinic and I. d´Investigació Biomèdica Pi 
iSunyer (IDIBAPS), Barcelona, Spain, 5Servicio de Biología Molecular, Hospital Virgen 
Macarena, Sevilla, Spain, 6Laboratorio de Investigación, Instituto de Neurociencias 
Clínicas, Hospital Regional Universitario Carlos Haya, Málaga, Spain, 7Departamento 
de Lenguajes y Sistemas Informáticos, CITIC, Universidad de Granada, Granada, Spain, 
8Neurogenomiks Group, Universidad del País Vasco (UPV/EHU), Leioa, Spain, 9Servicio 
de Neurología, Hospital de Basurto, Bilbao, Spain, 10Servicio de Genética, Hospital de 
Basurto, Bilbao, Spain, 11IKERBASQUE, Basque Foundation for Science, Bilbao, Spain, 
12Immunology Department, Hospital Clínico San Carlos, Instituto de Investigación 
Sanitaria del Hospital Clínico San Carlos (IdISSC), Madrid, Spain, 13Multiple Sclerosis 
Unit, Neurology Department, Hospital Clínico San Carlos, Instituto de Investigation 
Sanitaria del Hospital Clinico San Carlos (IdISSC), Madrid, Spain, 14Centre d‘Esclerosi 
Múltiple de Catalunya, CEM-Cat, Unitat de Neuroimmunologia Clínica, Hospital 
Universitari Vall d´Hebron (HUVH), Barcelona, Spain, 15Institute of Evolutionary Biology 
(UPF-CSIC), PRBB, Barcelona, Spain, 16National Institute for Bioinformatics, Universitat 
Pompeu Fabra, Barcelona, Spain, 17Institució Catalana de Recerca i EstudisAvançats 
(ICREA), Barcelona, Spain, 18Multiple Sclerosis Unit, Neuroscience Area, Biodonostia 
Health Research Institute, San Sebastian, Spain, 19Servicio de Neurología, Unidad de 
Esclerosis Múltiple, Hospital Donostia, San Sebastián, Spain, 20Centro de Salud, Armilla, 
Granada, Spain.

Multiple sclerosis is (MS) a complex inflammatory disease that is characteri-
zed by lesions in the central nervous system. Several studies have highligh-
ted the association of the 12q13.3-12q14.1 region with MS, coeliac disease, 
type 1 diabetes, rheumatoid arthritis and; however, the causal variants un-
derlying diseases are still unclear.
To identify the polymorphism determining the association with MS we per-
formed a fine mapping of the associated region encoding 15 genes by a Tag-
SNP approach (2876 MS patients and 2910 healthy Caucasian controls) and 

functional studies to determine the involvement of the associated MS risk 
variants in gene expression.
rs6581155, which tagged 18 variants within a region where 9 genes map, 
was sufficient to model the association. This SNP was in total linkage dise-
quilibrium with other polymorphisms that associate with expression quan-
titative trait loci (eQTLs) for FAM119B, AVIL, TSFM, TSPAN31 and CYP27B1 
genes . Functional annotations from ENCODE project showed that six out of 
these rs6581155-tagged-SNPs were located in regions with regulatory po-
tential and only one of them, rs10877013, exhibited allele-dependent (ratio 
A/G=9.5-fold) and orientation-dependent (forward/reverse=2.7-fold) en-
hancer activity as determined by luciferase reporter assays. This enhancer 
is located in a region where a long-range chromatin interaction among the 
promoters and promoter-enhancer of several genes has been described, 
possibly affecting their expression simultaneously.
This study determines a functional variant which alters the enhancer acti-
vity of a regulatory element in the locus affecting the expression of several 
genes and explains the association of the 12q13.3-12q14.1 region with MS.

 M. Fedetz: None. A. Alcina: None. O. Fernández: None. A. Saiz: None. G. 
Izquierdo: None. M. Lucas: None. L. Leyva: None. J. García-León: None. M. 
Abad-Grau: None. I. Alloza: None. A. Antigüedad: None. M. Garcia-Barcina: 
None. K. Vandenbroeck: None. J. Varadé: None. B. de la Hera: None. R. 
Arroyo: None. M. Comabella: None. X. Montalban: None. N. Petit-Marty: 
None. A. Navarro: None. D. Otaegui: None. J. Olascoaga: None. M. Torrecillas: 
None. M. Karaky: None. Y. Blanco: None. E. Urcelay: None. F. Matesanz: None.

P09.15
Expression of Mx1, OAS1, PKR (EIF2AK2) and TP53 genes during 
treatment of chronic HCV patients.
B. Swiatek1, D. Januszkiewicz-Lewandowska1,2,3, I. Bereszynska2, J. Rembowska1, I. Mozer-
Lisewska2, A. Kowala-Piaskowska2, J. Wysocki2, J. Nowak1;  
1Institute of Human Genetics Polish Academy of Sciences, Poznan, Poland, 2University of 
Medical Sciences, Poznan, Poland, 3Department of Medical Diagnostics, Poznan, Poland.

Interferon stimulated genes (ISGs) play key role in antiviral responses 
against HCV. Aim of this prospective study was to examine association bet-
ween Mx1, OAS1, PKR and TP53 expression and response to pegIFN+RBV in 
35 chronic hepatitis C (CHC) patients. Rapid Virological Response (RVR) and 
complete Early Virological Response (cEVR) was achieved by 13 (37.1%) 
and 10 (28.6%) patients, respectively. 12 (34.3%) did not response to thera-
py during 12 weeks (Primary Non-Response, PNR; less than 2 log10 decrease 
in viral titer after 12 weeks). Mean baseline viral load was comparable in 
RVR, cEVR and PNR group (6.7, 7.3 and 3.5x104 IU/ml, respectively). Expres-
sion of Mx1, OAS1, PKR, but not TP53 was low in RVR and higher in cEVR and 
PNR patients before therapy, but increased noticeable in cEVR and PNR and 
poorly in RVR patients at week 4. Between weeks 4 and 12 of therapy, ex-
pression of ISGs was stable or poorly decreased in RVR, was stable or poorly 
increased in cEVR and noticeable decreased in PNR group. These results in-
dicate that exogenous IFN can stimulate transcription of Mx1, OAS1, PKR but 
not TP53 in PBL in CHC patients. Pre-activation of endogenous interferon sy-
stem (higher ISGs expression) is associated with RVR and thereby with high 
likelihood of achieving SVR. Treatment failure may be related to decrease in 
ISGs expression between week 4 and 12 of anti-HCV therapy. So, we conclu-
ded that expression of ISGs may predict the outcome of CHC.
This research was supported by National Science Centre grant no 
2011/01/B/N26/04258.

 B. Swiatek: None. D. Januszkiewicz-Lewandowska: None. I. Bereszynska: 
None. J. Rembowska: None. I. Mozer-Lisewska: None. A. Kowala-Piaskowska: 
None. J. Wysocki: None. J. Nowak: None.

P09.16
Association of Perforin codon His222 missense mutations 
with non-immune hydrops fetalis in familial hemophagocytic 
lymphohistiocytosis
G. Balta1, S. Topcuoglu2, T. Gursoy2, A. Gurgey1, F. Ovali2;  
1Hacettepe University, Faculty of Medicine, Department of Pediatrics, Section of 
Hematology, Ankara, Turkey, 2Zeynep Kamil Maternity and Children‘s Education and 
Training Hospital, Neonatology Intensive Care Unit, Istanbul, Turkey.

Familial hemophagocytic lymphohistiocytosis (FHL) is a rare, if untreated, 
fatal autosomal recessive immune dysregulation disorder of early child-
hood. FHL may scarcely display presenting symptoms in the intrauterine 
life. The etiology of non-immune hydrops fetalis (NIHF), on the other hand, 
remains unknown in most cases and their association is of great importance 
to the scientists in the related fields. This is the first study demonstrating 
that NIHF in identical twin neonates is associated with biallelic gene defect 
in one of the genes causing FHL. Preterm male twins (31 wk), products of a 
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consanguineous family, with NIHF and hepatosplenomegaly gradually deve-
loped pancytopenia, hyperferritinemia, hyponatremia, hypoalbuminemia, 
and elevated ALT, AST, bilirubin, LDH levels but fever and hypertriglyceride-
mia of hemophagocytic lymphohistiocytosis diagnostic criteria were absent. 
Suspected sepsis led to antibiotic therapy. Upon detection of hemophago-
cytosis in bone marrow, multiorgan failure and pulmonary bleeding led to 
death on 15th and 18th days of life. Mutation analysis in Perforin, UNC13D, 
Syntaxin 11 and STXBP2 genes causing FHL revealed homozygous c665A>G 
substitution leading to His222Arg missense mutation in Perforin. Parents 
were heterozygous for this known disease causing mutation. Same muta-
tion in heterozygous state was reported in a case with fetal acides and ho-
mozygous another missense mutation in the same codon (His222Gln) was 
described in a stillborn case with NIHF in the literature previously. There-
fore, it is plausible to suggest that biallelic missense mutations of Perforin 
codon His222 may be associated with intrauterine presentation of FHL, 
hence with hydrops fetalis. This study was supported by TUBITAK (Grant 
Number:105S386-SBAG-3193).

 G. Balta: None. S. Topcuoglu: None. T. Gursoy: None. A. Gurgey: None. F. 
Ovali: None.

P09.17
Exome sequencing to identify disease causing variants in 87 families 
with Primary Immunodeficiency Disease
H. S. Sorte1, A. Stray-Pedersen1,2,3, P. S. Samarakoon1, O. K. Rødningen1, C. I. Hanson4,3, 
L. M. Noroski3, L. Forbes4,3, S. K. Nicholas3, J. W. Caldwell5, H. C. Erichsen6, T. G. 
Abrahamsen6,7, B. Flato8, V. Lilleby8, V. Skogen9, C. G. Gonzaga-Jauregui2, L. T. Osnes10, 
K. R. Heimdal1, D. E. Undlien1,7, W. T. Shearer4,3, R. A. Gibbs11, J. S. Orange4,3, R. Lyle1, J. R. 
Lupski2;  
1Department of Medical Genetics, Oslo University Hospital, Oslo, Norway, 2Molecular and 
Human Genetic, Baylor College of Medicine, Houston, TX, United States, 3Immunology, 
Allergy, and Rheumatology, Texas Children’s Hospital, Houston, TX, United States, 
4Center for Human Immunobiology, Baylor College of Medicine, Houston, TX, United 
States, 5Section Pulmonary, Critical Care, Allergic and Immunological Diseases, Wake 
Forest Baptist Medical Center, Medical Center Boulevard, Winston-Salem, Oslo, NC, 
United States, 6Department of Pediatrics, Oslo University Hospital,, Oslo, Norway, 
7University of Oslo, Oslo, Norway, 8University Hospital of North Norway, Tromsø, 
Norway, 9Department of Rheumatology, 10.Department of Immunology, Oslo University 
Hospital, Oslo, Norway, 10Department of Immunology, Oslo University Hospital, Oslo, 
Norway, 11Human Genome Sequencing Center HGSC, Houston, TX, United States.

Primary immunodeficiencies (PIDDs) constitute a heterogenous group of 
genetic diseases affecting the immune system. Dependent on the genetic 
aetiology, symptoms range from mild to severe and life-threatening. Know-
ledge of the molecular genetic cause and disease mechanism is important 
and can direct targeted and curative therapy. However, categorization of 
the subtypes is difficult as patients with different immunodeficiencies may 
have overlapping immunological and clinical phenotypes. In addition, more 
than 200 causal genes have been reported, and few are offered for genetic 
testing.
We examined the utility of exome sequencing in the diagnostic workup and 
research of PIDDs. As of February 2013, totally 110 patients with extensi-
ve immunological and genetic testing from 87 families have been recruited 
from Texas Children Hospital (Houston, USA) and from Oslo University Hos-
pital in Norway. Based on the clinical and immunophenotypical data, family 
history and knowledge from similar PIDD cases, the strategies for variant 
evaluation have involved both candidate gene testing with known PIDD ge-
nes, trio testing, or focused on potential novel genes in regions where LOH/
deletions had been identified.
Preliminary analysis has proven exome sequencing as an efficient method to 
detect disease-causing variants in a large set of candidate genes. Combining 
data from exome sequencing and array CGH with exon coverage of all known 
PIDD genes has proven useful, exemplified by a patient with a heterozygous 
deletion and frameshift mutation in the same exon of IL7R. Additional bene-
fits are expected from an in-house developed high-resolution array, in ave-
rage tiling all exons by 5 probes.

 H.S. Sorte: None. A. Stray-Pedersen: None. P.S. Samarakoon: None. O.K. 
Rødningen: None. C.I. Hanson: None. L.M. Noroski: None. L. Forbes: 
None. S.K. Nicholas: None. J.W. Caldwell: None. H.C. Erichsen: None. T.G. 
Abrahamsen: None. B. Flato: None. V. Lilleby: None. V. Skogen: None. C.G. 
Gonzaga-Jauregui: None. L.T. Osnes: None. K.R. Heimdal: None. D.E. 
Undlien: None. W.T. Shearer: None. R.A. Gibbs: None. J.S. Orange: None. R. 
Lyle: None. J.R. Lupski: None.

P09.18
Polymorphisms and expression of PTPN22, CTLA4 and TNF-alpha 
genes are associated with clinical data and disease susceptibility in 
Rheumatoid arthritis
L. Zemljic1, B. Kolarič2, U. Potočnik1,3;  
1Center for Human Molecular Genetics and Pharmacogenomics, Faculty of Medicine, 
University of Maribor, Maribor, Slovenia, 2University Clinical Center Maribor, 
Department of Pharmacy, Maribor, Slovenia, 3Faculty of Chemistry, Laboratory for 
Biochemistry, Molecular Biology and Genomics, University of Maribor, Maribor, Slovenia.

Rheumatoid arthritis (RA) is a chronic, autoimmune disorder affecting 
about 1% of the population. Genetic factors account for 50-60% of disease 
susceptibility. We designed a study to test whether SNPs from selected loci 
and gene expression of two candidate genes are associated with the deve-
lopment of the disease and with clinical parameters obtained from RA pa-
tients. 4 single nucleotide polymorphisms (SNPs) and 32 bp deletion were 
genotyped. Expression levels of 2 candidate genes were determined. Clinical 
data was tested for association with genotype and gene expression.
RA patients had lower frequency of GG genotype (p<0.0001, OR=4.877) in 
rs1800896 (IL10), higher frequency of A allele and AA genotype (p=0.008, 
OR=0.529; p=0.033, OR=0.130, respectively) in rs2476601 (PTPN22) and 
higher frequency of A allele and AA genotype (p=0.019, OR=0.711; p<0.0001, 
OR=0.397, respectively) in rs3087243 (CTLA4).
CTLA4 gene expression was reduced in RA patients (p<0.0001), patients 
with negative family history (p=0.027), patients positive for rheumatoid 
factor (RF) (p=0.022) and patients with biological treatment (p<0.0001). 
CTLA4 gene expression was significantly associated with rs3087243 geno-
type (p<0.0001).
TNF gene expression was reduced in RA patients (p<0.0001), male patients 
(p=0.049), patients positive for RF (p=0.011) and patients with biological 
treatment (p<0.0001).
Our results show that genotypes in rs1800896 (IL10), rs2476601 (PTPN22) 
and rs3087243 (CTLA4) are associated with development of RA and that 
rs3087243 (CTLA4) is a cis-eQTL, regulating CTLA4 gene expression. Re-
sults also show, that TNF and CTLA4 gene expressions are affected by gen-
der, RF presence, prescribed biological therapy and family history.

 L. Zemljic: None. B. Kolarič: None. U. Potočnik: None.

P09.19
Identification of the Cia27 quantitative trait gene
L. Mellado Ranea1, A. de Castro Marques1, X. Yu2, S. Moeller1, S. M. Ibrahim1;  
1Dep. of Dermatology, University of Luebeck, Luebeck, Germany, 2Priority Area Asthma & 
Allergy, Research Center Borstel, Borstel, Germany.

Rheumatoid arthritis (RA) is a systemic chronic autoimmune inflammato-
ry disease that primarily impairs joints. RA affects between 0.5-1% of the 
adult population in developed countries and the genetic contribution to 
disease is estimated to be 60%. The knowledge of the genetic factors con-
trolling complex disorders as RA is of great importance to understand pa-
thogenic mechanism and to improve diagnosis and therapy. Human genome 
heterogeneity and gene-environment interactions are great challenges for 
the identification of RA susceptibility genes in human studies. In contrast, 
mouse models allow to work in homogeneous genetic background and un-
der controlled environment. Our group has used the collagen-induced ar-
thritis (CIA) mouse model to identify a new potential genetic factor involved 
in arthritis. In this study, we fine mapped the Cia27 QTL, which is associated 
with antibody production in a F2 cross between the arthritis-susceptible 
DBA/1J strain and the arthritis-resistant FVB/N. By haplotype block analy-
sis, 6 candidate genes were pointed out. Next, based on exon sequencing and 
differential gene expression analysis, Thrap2 was pinpointed as the main 
candidate. This gene was confirmed to be involved in CIA by using a con-
genic strain approach. Knockdown assays in mouse primary B cells culture 
resulted in decrease of specific cell death, suggesting a role of this gene in 
B cell survival.
In summary, we have identified a putative gene involved in disease develop-
ment, presumably by acting on B cells, in a murine arthritis model. Further-
more, we have generated a tissue-specific knock-out mouse.

 L. Mellado Ranea: None. A. de Castro Marques: None. X. Yu: None. S. 
Moeller: None. S.M. Ibrahim: None.
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P09.20
Phenotypic analysis of Peptidylarginine deiminase type 4 knock-out 
mice
A. Suzuki1, Y. Kochi1, H. Shoda2, K. Fujio2, E. Kanno1, R. Yamada3,1, K. Yamamoto2,1;  
1RIKEN, Yokohama, Japan, 2Department of Allergy and Rheumatology, Graduate School 
of Medicine, The University of Tokyo, Tokyo, Japan, 3Center for Genomic Medicine, Kyoto 
University, Kyoto, Japan.

Rheumatoid arthritis (RA) is well-known as an autoimmune disease and is a 
chronic inflammatory disorder characterized by the destruction of multiple 
joints. Many genome wide association studies were performed and multiple 
RA-susceptibility loci and autoimmune-susceptibility loci have been iden-
tified. These studies suggested that multiple genes and its functions were 
related with disease causing and development.
Previouly, peptidylariginine deiminase type 4 (PADI4) was identified as a 
susceptibility gene for RA in a Japanese population by case-control associa-
tion study (Ref 1). PADI4 is a member of the PADI gene family and converts 
arginine residue (peptidylarginine) to citrulline residue (peptidylcitrulline). 
PADI4 is highly expressed in bone marrow, macrophages, neutrophils and 
monocyte. Peptidylcitrulline is an interesting molecule in RA, because it is 
an antigen of ACPA and only PADs (translated protein from PADI genes) can 
provide peptidylcitrullines, via modification of protein substrates. To eva-
luate the importance of PADI4 gene in the progression of RA, we generated 
Padi4 -/- DBA1J mice by speed congenic method. We used Padi4-/- mice 
to show that PAD4 is affected to development and progression of collagen 
induced arthritis (CIA), well known as an RA model animal. Padi4-/- DBA1-
Jand WT mice were immunized with bovine type II collagen (CII) for CIA. 
Clinical disease score was significantly reduced. In Padi4-/- mice sera, the 
concentrations of serum anti-CII IgM, IgG, and TNF-a also decreased signi-
ficantly rather than in WT mice. Resulting from these studies, we suggested 
that Padi4 enhanced collagen-initiated inflammatory responses.
1) Suzuki, A. et al Nat. Genet.34, 395-402 (2003)

 A. Suzuki: None. Y. Kochi: None. H. Shoda: None. K. Fujio: None. E. Kanno: 
None. R. Yamada: None. K. Yamamoto: None.

P09.21
Is a functional variant of ANXA11 R230C associated with impaired 
apoptosis?
R. Fillerova1, M. Ordeltova1, F. Mrazek1, M. Zurkova2, V. Kolek2, E. Kriegova1;  
1Department of Immunology, Faculty of Medicine, Palacky University, Olomouc, Czech 
Republic, 2Department of Respiratory medicine, Faculty of Medicine, Palacky University, 
Olomouc, Czech Republic.

Sarcoidosis is a granulomatous disorder of an unknown aetiology, where the 
granuloma formation has been associated with impaired apoptosis of acti-
vated inflammatory cells. There is no information concerning the influence 
of ANXA11 R230C, a functional annexin A11 variant associated with pro-
tection/disease modification of sarcoidosis, on the sensitivity of peripheral 
blood mononuclear cells (PBMC) to apoptosis yet.
We therefore compared the sensitivity to apoptosis of PBMC obtained from 
92 sarcoid patients and 14 healthy controls. Tributyltin was used as apopto-
sis stimulus; annexin V positive cells were detected by flow cytometry. Ad-
ditionally, sarcoid patients were subgrouped according to ANXA11 R230C 
(rs1049550) genotype (TT, n=13; CC, n=45) and clinical phenotype (CXR-
stages, organ involvement).
When compared to healthy controls, lower number of annexin V positive 
cells was detected in stimulated PBMC from sarcoid patients (mean 82.0%; 
range 43.9–97.4%) than in cells from controls (88.9%; 71.3–96.5%; p=0.01). 
After subdivision according to genotypes, the number of annexin V positive 
cells differ between patients carrying TT genotype (71.0%; 43.9–94.2%) 
and those with CC genotype (82.6%; 53.4–97.4%; p=0.01). There was no 
difference in apoptosis between patients with particular CXR-stages or or-
gan involvement, respectively.
In conclusion, PBMC obtained from sarcoidosis patients showed more apo-
ptosis resistant phenotype than cells from control subjects. PBMC obtained 
from sarcoidosis patients with TT ANXA11 genotype showed more apopto-
sis resistant phenotype than cells from CT and CC patients. Further studies 
in a larger patient cohort are under progress.
Grant support: IGA MZ CR NT/11117, IGA_PU_LF_2013_13.

 R. Fillerova: None. M. Ordeltova: None. F. Mrazek: None. M. Zurkova: None. V. 
Kolek: None. E. Kriegova: None.

P09.22
MTNR1B polymorphism rs10830962 in healthy women and patients 
with Systemic lupus erythematosus
R. Robeva1, S. Andonova2, D. Tanev3, V. Decheva2, A. Savov2, P. Kumanov1, R. Rashkov3, Z. 
Kolarov3;  
1Clinical Center of Endocrinology and Gerontology, Medical University, Sofia, 
Bulgaria, 2National Genetic Laboratory, Medical University, Sofia, Bulgaria, 3Clinic of 
Rheumatology, Medical University, Sofia, Bulgaria.

Background: Тhe pineal hormone melatonin is an important modulator of 
the immune system in animals and humans. However, the role of the me-
latonin receptors for the development of autoimmune diseases in humans 
remains obscure. The present study aimed to investigate whether the MT-
NR1B rs10830962 gene polymorphism could influence on the clinical cha-
racteristics of systemic lupus erythematosus (SLE) in women.
Methods: The MTNR1B rs10830962C/G gene polymorphism was determi-
ned by RFLP analysis in 95 healthy women and 101 patients with SLE. The 
differences between genotype distribution in patients and controls and the 
interrelations between the C/G alleles and clinical features (ACR criteria) of 
the disease were studied.
Results: No differences in the allele distribution between patients with SLE 
and healthy controls were found (p=0.295). CC-homozygous patients had 
significantly more lupus ACR criteria in comparison to heterozygous GC and 
GG-homozygous patients (5.79±1.47 vs. 5.07±1.09, p=0.017) and a tendency 
for development of the disease at younger age (31.53±12.63 vs. 35.91±11.93, 
p=0.090). 76.5% of CC-patients had hematological disturbances in compari-
son to 58.2% of patients with other genotypes (p=0.082), probably because 
of the increased prevalence of leucopenia (38.2% vs. 17.9%, p=0.031). No 
significant interrelations between CC genotype and other ACR criteria were 
found.
Conclusions: Our preliminary results in SLE patients showed that MTNR1B 
rs10830962C/G polymorphism is not crucial for the development of SLE 
but it could modulate some clinical characteristics of lupus patients and es-
pecially the development of some haematological disturbances.
The study was financially supported by research grants 26/2010 and 
59/2011, MU - Sofia, Bulgaria

 R. Robeva: None. S. Andonova: None. D. Tanev: None. V. Decheva: None. A. 
Savov: None. P. Kumanov: None. R. Rashkov: None. Z. Kolarov: None.

P09.23
Genome-wide association study in a French familial T1D cohort using 
the Illumina Immunochip beadarray
W. Luscap1,2, N. Bendelac3, E. Pecorella1, W. Carpentier4, A. Boland5, M. Nicolino3, C. 
Julier1,2, C. Vandiedonck1,2;  
1Inserm UMRS-958, Paris, France, 2Univ Paris Diderot, Sorbonne Paris Cité, Paris, France, 
3Division of Pediatric Endocrinology and Metabolism, Hôpital Femme-Mère-Enfant, 
Lyon, France, 4P3S Platform, Hôpital Pitié-Salpêtrière, Paris, France, 5Centre National de 
Génotypage, Institut de Génomique, Commissariat à l‘Energie Atomique, Evry, France.

Our objective was to characterize susceptibility alleles in a French cohort of 
T1D families, using a recently developed genotyping microarray, the „immu-
nochip“. Resulting from a collaborative effort, this array includes ~200,000 
SNPs including some 200 loci of interest to immune phenotypes. We per-
formed a family-based association study in 236 trios. We replicated the 
well-known association of HLA class II alleles DR3 and DR4 (p < 5x10-8). 
The most associated SNP in this region, rs9273363 (p = 2.21x10-18, OR = 
9.36), is in linkage disequilibrium with both DR3 and DR4. Outside the MHC, 
we replicated the association in the BACH2 gene, with two new SNPs sho-
wing stronger effects than previously described (p = 7.5x10-6, OR = 3.42). 
Suggestive evidence of association (P<10-4) was found in four new regions 
(1p21, 3q25, 6q21 and 21q22). In contrast, other previously reported loci, 
notably including INS, PTPN22, and IL2RA, did not reach this threshold. We 
are currently validating these findings in 796 additional trios. Altogether, 
this work constitutes the first whole genome association study of a French 
T1D cohort.

 W. Luscap: None. N. Bendelac: None. E. Pecorella: None. W. Carpentier: 
None. A. Boland: None. M. Nicolino: None. C. Julier: None. C. Vandiedonck: 
None.
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P09.24
Defective autophagy in TNFR associated periodic synfrom 
(TRAPS) accounts for mutant TNFR1 accumulation and enhanced 
inflammation
T. Bachetti1, S. Chiesa1, P. Castagnola2, D. Bani3, E. Di Zanni1, A. Omenetti1, A. D’Osualdo4, 
A. Fraldi5, A. Ballabio5,6,7, R. Ravazzolo1,8, A. Martini1,8, M. Gattorno1, I. Ceccherini1;  
1Giannina Gaslini Institute, Genoa, Italy, 2IRCCS Azienda Ospedaliera Universitaria 
San Martino, Genoa, Italy, 3University of Florence, Florence, Italy, 4Sanford-Burnham 
Medical Research Institute, La Jolla, CA, United States, 5Telethon Institute of Genetics and 
Medicine (TIGEM), Naples, Italy, 6Baylor College of Medicine, Huston, TX, United States, 
7Texas Children Hospital, Huston, TX, United States, 8University of Genoa, Genoa, Italy.

Down-regulation of autophagy has been observed to enhance the inflamm-
atory response, thus representing a possibly common pathogenic event un-
derlying a number of autoinflammatory syndromes. So far, Tumor necrosis 
factor receptor associated syndrome (TRAPS) associated TNFRSF1A muta-
tions have been reported to induce cytoplasmic retention of the receptor, 
defective TNFalpha-induced apoptosis and production of reactive oxygen 
species.
To search a link between TNFRSF1A mutations and inflammation in TRAPS, 
by means of both in vitro and ex vivo systems, represented by HEK293T 
cells transfected with expression constructs for WT and mutant TNFR pro-
teins and by monocytes, derived by TRAPS patients, respectively, we have 
investigated the cellular response to mutant TNFR1 proteins.
We have found that autophagy is the main mechanism involved in mutant 
TNFR1 elimination and that it is impaired in the presence of TNFR1 misfol-
ded proteins, thus likely accounting for their accumulation, for associated 
induction of NF-kappaB activity and excessive IL-1beta secretion.
We also show that autophagy inhibition due to TNFR1 mutant proteins can 
be reverted by geldanamycin, found to rescue membrane localization of 
mutant TNFR proteins, to reduce their accumulation, and to counteract the 
enhanced inflammation by decreasing IL-1beta secretion.
Overall, these observations provide a rationale to the apparent paradox that 
so far the most effective therapy in TRAPS is represented by inhibition of 
the cascade signaling induced by IL-1beta rather than by the use of drugs 
counteracting the TNFR-mediated pathway; as a consequence, we propose 
autophagy as a novel therapeutic target for TRAPS and other inflammatory 
diseases.

 T. Bachetti: None. S. Chiesa: None. P. Castagnola: None. D. Bani: None. E. 
Di Zanni: None. A. Omenetti: None. A. D’Osualdo: None. A. Fraldi: None. A. 
Ballabio: None. R. Ravazzolo: None. A. Martini: None. M. Gattorno: None. I. 
Ceccherini: None.

P09.25
SNPs at the 3q21 -region are associated with type 1 diabetes and the 
appearance of beta-cell autoimmunity in Finland
A. P. Laine1, J. Lempainen1,2, R. Veijola3, O. Simell2, M. Knip4,5,6, J. Ilonen1,7, F. D. R. The 
Finnish Pediatric Diabetes Register8;  
1Immunogenetics Laboratory, University of Turku, Turku, Finland, 2Department of 
Pediatrics, University of Turku, Turku, Finland, 3Department of Pediatrics, University of 
Oulu, Oulu, Finland, 4Children’s Hospital, University of Helsinki and Helsinki University 
Central Hospital, Helsinki, Finland, 5Folkhälsan Research Center, Helsinki, Finland, 
6Department of Pediatrics, Tampere University Hospital, Tampere, Finland, 7Department 
of Clinical Microbiology, University of Eastern Finland, Kuopio, Finland, 8The Finnish 
Pediatric Diabetes Register, Finland, Finland.

IDDM9-region on chromosome 3q21 has previously shown evidence for 
linkage to (LOD=3.4) and association with (TDT p=0.0002) type 1 diabe-
tes (T1D) in Finnish families. As an extension to previous findings, we are 
analyzing genes at 3q21 region for association with T1D using tag-SNPs in 
an independent set of Finnish trio families. Currently two genes have been 
analyzed. Furthermore, two markers were examined by survival analysis 
for genotypic association with the appearance of beta-cell autoantibodies 
(AABs) and T1D and also for progression from autoimmunity appearance to 
clinical disease in a follow-up cohort of children at increased HLA associated 
risk for T1D.
Datasets included 977 Finnish T1D trio families and a follow-up cohort 
of 520 children with AABs (with or without T1D) and 992 AAB negative 
children. PLINK v1.07 and UNPHASED v3.0.13 were applied for TDT and 
haplotype-TDT and SPSS 19.0 for AAB appearance and progression analyses 
(Cox-regression).
Markers rs12485336 and rs777236 were significantly associated with T1D 
(p=0.034, p=0.009) and appearance of beta-cell autoimmunity (p=0.015, 
p=0.001) but not with progression to clinical disease from AAB positivity. 
In TDT, only haplotype analysis revealed significant association with T1D 
(rs9860012-rs777216, p=0.0014 and rs6796916-rs1345187, p=0.0022). 
Haplotypes showed independent association with T1D (rs6796916-
rs1345187 conditioned by rs9860012-rs777216, p=0.018). Both AAB-as-

sociated markers were also associated with T1D in families due to LD with 
T1D-associated haplotypes.
Evidence from four independent data sets strongly suggests that 3q21-regi-
on is harboring T1D locus/loci. More comprehensive association studies are 
required to identify the functional polymorphisms affecting beta-cell auto-
immunity and T1D susceptibility at this region.

 A.P. Laine: None. J. Lempainen: None. R. Veijola: None. O. Simell: None. M. 
Knip: None. J. Ilonen: None. F.D.R. The Finnish Pediatric Diabetes Register: 
None.

P10.01
Asian-specific mitochondrial genom polymorphism (9 bp deletion) in 
the Hungarian population
K. Pentelenyi1, V. Reményi1, G. Tömöry2, B. Csányi2, A. Gal1, I. Rasko2, M. Molnar1;  
1Institute of Genomic Medicine and Rare Disorders, Semmelweis University, Budapest, 
Hungary, 2Institute of Genetics, Biological Research Centre, Hungarian Academy of 
Sciences, Szeged, Hungary.

Objectives: Several polymorphisms in the mitochondrial genome have po-
pulation-genetically and anthropologically interest. The 9 bp deletion is an-
thropological marker for people of East-Asian origin.
Methods: The mitochondrial A8344G mutation was investigated by PCR-
RFLP, performed on DNA samples isolated from blood and postmitotic mu-
scle biopsy specimens. The mitochondrial COII/tRNSLys and hypervariable 
regions were sequenced bidirectionally.
Results: From 890 patients we found 13 cases with 9 bp deletion (CCCCCTC-
TA) in the mitochondrial hipervariable non-coding region. Among them in 
11 cases the 9 bp deletion was present with homoplasmic C8270T substi-
tution. Their coexistence determines the M haplogroup. In one family (3 
patients) beside these alterations we found a new heteroplasmic A8332G 
mutation in the tRNALys gene, wich was absent in 150 normal controls.
Conclusion: M haplogroup is in European populations very rare. It is main-
ly present in Asia, America and Australia, because of the human migration 
directions, these populations migrated eastwards. The frequency of 9 bp 
deletion in the Hungarian population is 1,5%. This polymorphism can be 
explained by the Westward migration of Hungarians from Siberia (in the 
matriarchal lineage). The deletion induce instability of this mitochondrial 
DNA-region like enough, and provoke the conformation other pathogen mu-
tations.

 K. Pentelenyi: None. V. Reményi: None. G. Tömöry: None. B. Csányi: 
None. A. Gal: None. I. Rasko: None. M. Molnar: None.

P10.02
ABCC5 as a candidate gene for Type 2 diabetes
K. Direk1, W. Lau2, C. Araiz2, K. Small1, L. Foukas2, N. Maniatis2, T. Andrew3;  
1Kings‘ College London, London, United Kingdom, 2University College London, London, 
United Kingdom, 3Imperial College, London, United Kingdom.

Type 2 diabetes (T2D) is a common, multi-factorial disorder caused by envi-
ronmental and genetic risk factors. We have conducted a candidate gene stu-
dy of a linkage disequilibria (LD) genomic region including PARL and ABCC5 
for European and African American samples, in relation to the phenotypes 
of healthy fasting plasma insulin and glucose levels, visceral fat accumulati-
on and T2D disease. Previous functional studies and animal models of T2D 
have implicated PARL, but human association studies have yielded contra-
dictory results.
We found no evidence of phenotypic association with PARL using commercial 
and fine map genomic and expression data. By contrast, we observed strong 
evidence of phenotypic association with ABCC5 for European and African 
American samples. The genomic location estimate for the ABCC5 functional 
variant associated with T2D (p=1E-06) and expression data (p=1E-11) was 
identical for all samples (185,136Kb), suggesting the identified genomic va-
riant is an eQTL for ABCC5. We will also present preliminary hepatocyte cell 
culture results testing if ABCC5 influences glucose uptake.
Previous observations of human genomic association with PARL may be due 
to LD confounding with ABCC5. The ABCC5 variant is associated with expres-
sion, fasting insulin and glucose levels and T2D, while ABCC5 expression is 
itself an intermediate phenotype for T2D. Given the ABCC5 risk variant is 
cosmopolitan, common and observed in populations of disparate ancestry, 
this suggests the polymorphism is likely to be old and that the transporter 
gene plays an aetiological role in the onset of T2D.

 K. Direk: None. W. Lau: None. C. Araiz: None. K. Small: None. L. Foukas: 
None. N. Maniatis: None. T. Andrew: None.
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P10.03
Severe Form of Niemann-pick Type B Disease in The Iranian 
Population
F. Hadipour1, Y. Shafeghati1, Z. Hadipour1, M. Banikazemi2;  
1Sarem Cell Research Center & Hospital, Tehran, Islamic Republic of Iran, 2Westchester 
Medical Center, New York, NY, United States.

The non-neuronopatic type of acid sphingomyelinase (ASM) deficiency also 
designated as Niemann-Pick disease type B [NPD-B] is regarded as mild, 
late-onset and non-neurological form of acid sphingomyelinase (ASM) defi-
ciency that presents with visceromegaly, and interstitial lung disease.
Here we report data on ten Iranian patients (5males, 5 females, under 18 
years of age) with confirmed diagnosis of NPD-B. Longitudinal data were 
available for all patients in this study.
Most patients presented with thrombocytopenia, while anemia and leuco-
penia were less common. HDL cholesterol was reduced in most patients. 
Viseromegaly and Pulmonary disease were extremely severe in 50% of the 
cases.
A unique feature of this population was the observance of facial coarseness 
and severe growth retardation, which were present in more than 50% of 
cases. There was no evidence of skeletal abnormalities. In these cases motor 
development was also significantly delayed, perhaps secondary to cachexia 
and severe organomegaly. However in all cases, mental developments as-
sessed by language and communication skills were progressive. Consangui-
nity of parents were documented in all the cases and various homozygot 
missense mutation in exon 6 of SMPD1 gene showed a high prevalence.
This is the first report of severe form of NPD-B with high morbidity and 
mortality seen among the Iranian population. In these cases pulmonary di-
sease and viseromegaly are the most debilitating features. As enzyme re-
placement therapy (ERT) with recombinant sphingomyelinase is being de-
veloped special attention on this group of patients is warranted.

 F. Hadipour: None. Y. Shafeghati: None. Z. Hadipour: None. M. Banikazemi: 
None.

P10.04
A de novo novel POLG mutation associated with Alpers syndrome
A. Löfgren1,2,3, T. Van Laer1,2,3, K. Jansen4, G. Buyse4, L. Lagae4, P. De Jonghe2,3,5, C. Van 
Broeckhoven1,2,3, G. Van Goethem2,3,5;  
1Diagnostic Service Facility, Dept of Molecular Genetics, VIB, Antwerpen, Belgium, 2Dept 
of Molecular Genetics, VIB, Antwerpen, Belgium, 3Laboratory of Neurogenetics, Institute 
Born-Bunge, University of Antwerp, Antwerpen, Belgium, 4Pediatric Neurology, Dept of 
Pediatrics, University Hospitals Leuven Gasthuisberg and University of Leuven, Leuven, 
Belgium, 5Neuromuscular Reference Center, Dept of Neurology, Antwerp University 
Hospital, Edegem, Belgium.

A 16-month old boy was admitted to pediatric neurology with a status epi-
lepticus and subsequent epilepsia partialis continua, elevated liver enzymes 
and increased blood and CSF lactate. EEG showed epileptic discharges on 
both occipital regions, brain MRI showed edema of the right hippocampus 
and muscle biopsy revealed decreased enzyme activities of respiratory chain 
complexes II+III and IV. The symptoms correspond with Alpers syndrome, 
a recessive disease in children characterized by progressive degeneration 
of the central nervous system due to mutations in the gene POLG coding 
for the mitochondrial DNA polymerase gamma. We sequenced DNA of the 
proband for mutations in POLG and identified 2 heterozygous mutations: 
a single base mutation in exon 7 leading to the known recessive mutation 
p.Ala467Thr and a frameshift insertion of 1-bp in exon 17 p.Ala880Glyfs*11, 
leading to protein truncation deleting the polymerase domain and activity. 
Analysis of the parents’ DNA indicated that the mother carried p.Ala467Thr 
while the father did not carry any mutation in POLG. Non-paternity could 
be excluded by genetic fingerprinting. Both father and son carried the com-
mon 4-bp insertion polymorphism in intron 17 which was absent in the 
mother. Therefore, we predicted that p.Ala880Glyfs*11 might have arisen 
de novo on the father’s allele. We were able to proof the de novo appearan-
ce by using a primer with its 3’ end matching the insertion sequence and 
amplifying only the mutant allele. In conclusion, the patient is a compound 
heterozygote carrier of 2 POLG loss-of-function mutations, p.Ala467Thr and 
p.Ala880Glyfs*11, leading to recessive Alpers syndrome.

 A. Löfgren: None. T. Van Laer: None. K. Jansen: None. G. Buyse: None. L. 
Lagae: None. P. De Jonghe: None. C. Van Broeckhoven: None. G. Van 
Goethem: None.

P10.05
POLG-related Alpers-Huttenlocher syndrome in four Polish children.
D. Piekutowska-Abramczuk1, J. Trubicka1, M. Tesarova2, K. Strawa3, M. Kaliszewska4, 
J. Sykut-Cegielska5, I. Jankowska6, K. Kotulska7, M. Pronicki8, D. Jurkiewicz1, E. Ciara1, R. 
Płoski3, J. Zeman2, M. Krajewska-Walasek1;  
1Department of Medical Genetics, Children’s Memorial Health Institute, Warsaw, Poland, 
2Department of Pediatrics and Adolescent Medicine, First Faculty of Medicine, Charles 
University in Prague, Prague, Czech Republic, 3Department of Medical Genetics, Medical 
University of Warsaw, Warsaw, Poland, 4Institute of Genetics and Biotechnology, Faculty 
of Biology, University of Warsaw, Warsaw, Poland, 5Department of Metabolic Diseases, 
Children’s Memorial Health Institute, Warsaw, Poland, 6Department of Liver Diseases and 
Transplantation, Children’s Memorial Health Institute, Warsaw, Poland, 7Department 
of Neurology and Epileptology, Children’s Memorial Health Institute, Warsaw, Poland, 
8Department of Pathology, Children’s Memorial Health Institute, Warsaw, Poland.

A wide spectrum of POLG-related diseases, including the most severe Alpers-
Huttenlocher syndrome (AHS) is caused by dysfunction of the polymerase γ, 
the only mammalian enzyme able to replicate and repair mtDNA. Mutations 
in POLG account for ~25% of all mitochondrial defects. The diagnostic triad 
of AHS includes: drug-resistant epilepsy, hepatic impairment triggered by 
sodium valproate and mitochondrial DNA depletion. Here we describe four 
Polish children born in a good condition,

with infantile development delay due to muscle hypotonia, who died with 
severe liver failure at the age of 10-34 months. Intractable seizures followed 
by hemiplegia, and failure to thrive dominated at disease onset in all cases. 
Hepatic injury features were associated with valproic acid administration. 
Abnormalities characteristic for liver damage (hypertransaminasemia, co-
agulopathy, significant INR increase, decrease in fibrinogen concentration, 
hyperbilirubinemia, hipoalbuminemia, hipocholesterolemia), lactic acide-
mia, and OXPHOS dysfunction were found in most of the patients.

Severe mtDNA depletion confirmed in authopsied liver specimens ranged 
from <1% to 18% of control values in all cases.

Molecular analysis showed the presence of c.2243G>C(p.W748S) POLG mu-
tation associated with c.3428A>G(p.E1143G) variant in all children. One 
homozygote and three compound heterozygotes with c.2419C>T(p.R807C), 
c.3630C>G(p.Y1210X), and c.2605C>T(p.R869X) were identified. This study 
shows similarity of genotypes identified in Polish and Nordic patients, with 
dominant p.W748S mutation. POLG mutation searching and mtDNA deple-
tion assessment should be included in differential diagnosis of intractable 
epilepsy associated with hepatopathy. The study was supported by NCN 
grants: 2857/B/P01/2010/39, 01627/B/NZ2/2012/05, VENTURES 2011-
8/3 FPS, MSHE0751/B/P01/2009/37, CMHI S126/12.

 D. Piekutowska-Abramczuk: None. J. Trubicka: None. M. Tesarova: None. K. 
Strawa: None. M. Kaliszewska: None. J. Sykut-Cegielska: None. I. Jankowska: 
None. K. Kotulska: None. M. Pronicki: None. D. Jurkiewicz: None. E. Ciara: 
None. R. Płoski: None. J. Zeman: None. M. Krajewska-Walasek: None.

P10.06
Mutations in mitochondrial aminoacyl tRNA synthetases identified by 
exome-sequencing
D. Diodato1, L. Melchionda1, T. B. Haack2, E. Baruffini3, C. DallaBona3, C. Lamperti1, H. 
Prokisch2, I. Ferrero3, M. Zeviani4, D. Ghezzi1;  
1The Foundation “Carlo Besta” Institute of Neurology, Milan, Italy, 2Institute of Human 
Genetics, Helmholtz Zentrum, Munich, Germany, 3University of Parma, Parma, Italy, 
4MRC Mitochondrial Biology Unit, Cambridge, United Kingdom.

Mitochondrial disorders include a group of heterogeneous clinical syndro-
mes, frequently presenting as encephalo- and/or cardiomyopathy, with a 
broad range of associated causative genes. In the last years, several muta-
tions in genes associated with defects of mitochondrial protein synthesis, 
affecting either the mitochondrial DNA (mtDNA) or nuclear genes, have 
been reported: an increasing group consists of mutations in mitochondrial 
aminoacyl tRNA synthetases (aARSs) genes, that are associated with diverse 
clinical presentations, usually with an early-onset and transmitted as au-
tosomal recessive traits. A strict genotype-phenotype correlation has been 
reported for most of these genes, albeit it is not clear the reason for specific 
and different cellular or tissue damages, being all aARS2 ubiquitous enzy-
mes working in the same pathway.
Whole-exome analysis in patients with clinical presentations suggestive of 
mitochondrial disorder, and OXPHOS deficiency, allowed the identification 
of mutations in: 1) VARS2, in one subject with microcephalia and epilepsy; 
ii) AARS2, in one subject presenting cerebellar atrophy; iii) TARS2, in two 
siblings presenting with axial hypotonia and severe psicomotor delay. All 
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identified variants are not present in SNPs databases, are predicted to be de-
leterious by bioinformatic analysis, and segregate within the families; mo-
reover the pathogenic role of VARS2 and AARS2 variants was proven using 
yeast models.
This study reports two new mitochondrial aminoacyl-tRNA synthetase 
(VARS2 and TARS2) as cause of mitochondrial diseases, and presents a new 
phenotype associated with AARS2 mutations; moreover, we confirm the va-
lue of exome sequencing for the identification of disease genes in mitochon-
drial disorders.

 D. Diodato: None. L. Melchionda: None. T.B. Haack: None. E. Baruffini: 
None. C. DallaBona: None. C. Lamperti: None. H. Prokisch: None. I. Ferrero: 
None. M. Zeviani: None. D. Ghezzi: None.

P10.07
Autosomal dominant vitamin B12 deficiency: a new form of 
hereditary juvenile megaloblastic anemia
B. Isidor1, S. Küry1, A. Kuster1, M. Couec1, E. Blouin2, S. Bezieau1;  
1CHU Nantes, Nantes, France, 2Laboratoire LABCATAL, Paris, France.

Familial selective vitamin B12 (cobalamin, Cbl) malabsorption (Imerslund-
Gra¨sbeck syndrome, IGS, OMIM 261100) is a group of autosomal recessive 
disorders characterized by selective malabsorption of Cbl from the termi-
nal ileum in the presence of normal histology. Mutations in the amnionless 
(AMN), cubilin (CUBN) and Gastric Intrinsic Factor (GIF) genes are known 
to be causes of IGS.
Here we report, a family affected by vitamin B12 malabsorption for whom 
molecular analysis failed to identify any mutation for AMN, CUBN and GIF. 
Clinically, these patients resembled those with typical IGS; cobalamin ab-
sorption tests had been inconclusive regarding
the nature of the defect. The transmission of the disease from the mother to 
her children supports an autosomal mode of inheritance.
Therefore, we propose that this family shows a new form of hereditary juve-
nile megaloblastic anemia due to vitamin B12 (cobalamin) deficiency.

 B. Isidor: None. S. Küry: None. A. Kuster: None. M. Couec: None. E. Blouin: 
None. S. Bezieau: None.

P10.08
Biotin-responsive basal ganglia disease revisited: Clinical, radiologic, 
and genetic findings
A. m. alhashem, S. Al Shahwan, B. Tabarki;  
Prince sultan military and medical city, Riyadh, Saudi Arabia.

Background Biotin responsive basal ganglia disease (BBGD) also called 
Thiamine transporter-2 deficiency, is a treatable autosomal recessive neu-
rometabolic condition resulting from mutations in the SLC19A3 gene.
Objective To investigate the clinical, genetic, and neuroradiologic data of 
BBGD and clarify the disease spectrum.
Methods We investigated all Patients with a genetically proven diagnosis of 
BBGD between 2009 and 2012. All patients underwent a detailed medical 
history and clinical examination, extensive laboratory investigations inclu-
ding genetic tests, and brain MRI. Finally, we conducted a systematic review 
of the literature.
Rresults We enrolled 15 with BBGD, and analyzed the data on 14 patients 
from 4 previous reports. The BBGD occurred predominantly in preschool/
school-aged patients in the Saudi population, but it was also observed in 
other countries. The typical clinical picture consisted of recurrent subacute 
encephalopathy leading to coma, seizures, and extrapyramidal manifestati-
ons. The brain MRI typically showed symmetric and bilateral lesions in the 
caudate nucleus and putamen, infra- and supratentorial brain cortex, and in 
the brainstem. Early treatment with a combination of biotin and thiamine 
resulted in clinical and neuroradiologic improvement. Death and neurolo-
gic sequelae were observed in those who were not treated or were treated 
late.
Conclusions BBGD is an underdiagnosed pan-ethnic treatable condition. 
Clinicians caring for patients with unexplained encephalopathy and neuro-
imaging showing vasogenic edema in the bilateral putamen and caudate nu-
clei, and brainstem should consider this disorder early because a therapeu-
tic trial with biotin and thiamine can be lifesaving. Our study also showed 
that thiamine is main treatment of this disease.

 A.M. alhashem: None. S. Al Shahwan: None. B. Tabarki: None.

P10.09
P30L and V281L mutations distribution in Macedonian and Serbian 
patients with nonclassic 21-hydroxylase deficiency
V. Anastasovska1, T. Milenkovic2, M. Kocova1;  
1Genetic Laboratory, Department of Endocrinology and Genetics, Skopje, Macedonia, The 
Former Yugoslav Republic of, 2Institute for Mother and Child Health, Belgrade, Serbia.

Background: The mild nonclassic form of steroid 21-hydroxylase deficien-
cy is one of the most common autosomal recessive disorders, occurring in 
almost 1% of Caucasians and 3% of Ashkenazi Jews. Although rarely reco-
gnized in infants, it may cause premature adrenarche and pubarche, virili-
zation in young women and variable symptoms in young men. The missense 
P30L and V281L mutations in CYP21A2 gene for 21-hydroxylase are com-
monly associated with nonclassical congenital adrenal hyperplasia (NCAH) 
that produce enzymes retaining 20-60% of normal activity.
Method: We have performed direct molecular P30L and V281L detection 
in 20 Macedonian and 13 Serbian NCAH patients diagnosed according to 
standard clinical criteria at the Department of Endocrinology and Genetics, 
University Children’s Clinic, Skopje, Republic of Macedonia and Institute for 
Mother and Child Health, Belgrade, Serbia, using PCR/ACRS method.
Results: The P30L mutation was detected in 40% (8/20) Macedonian NCAH 
patients on the 27.5% (11/40) alleles and 46.2% (6/13) Serbian patients on 
the 34.6% (9/26) alleles. Three homozygotes for P30L in each population 
and 5 heterozygotes in Macedonian and 3 heterozygotes in the Serbian pati-
ents were detected. The V281L mutation was observed only in 3/20 (15%) 
Macedonian NCAH patients on 3/40 (7.5%) of the alleles.
Conclusion: The P30L distribution in Macedonian and Serbian NCAH pati-
ents was higher compared with other European populations. On the other 
hand, lower V281L distribution in Macedonian patients than other Euro-
pean populations was observed while it was undetected in the Serbian 
NCAH patients.
Key words: Nonclassical congenital adrenal hyperplasia (NCAH), CYP21A2 
gene, P30L mutation, V281L mutation.

 V. Anastasovska: None. T. Milenkovic: None. M. Kocova: None.

P10.10
Structural Elucidation of the Calcium-Sensing Receptor Extracellular 
Domain: 3D mapping of mutations observed in hyper- and 
hypocalcemic patients
F. Di Meo1, P. Trouillas1, C. Magdelaine2, A. Nizou3, B. Funalot3,2, F. Sturtz3,2, A. Lienhardt-
Roussie4, A. Lia-Baldini3;  
1LCSN-EA 1069, Faculté de Pharmacie, Limoges, France, 2Service de Biochimie et de 
Génétique Moléculaire, CHU de Limoges, Limoges, France, 3EA6309: Neuropathies 
périphériques et Maintenance Myélinique, Université de Limoges, Limoges, France, 
4Service de Pédiatrie, CHU de Limoges, Limoges, France.

The Calcium-Sensing-Receptor (CASR) is a model for G-Coupled-Protein-
Receptors (GPCR) more generally. The dimeric CASR protein plays a central 
role in regulating extracellular Ca2+ concentrations. Gain-of-function mu-
tations of the CASR gene have been identified in patients with sporadic or 
familial-autosomal-dominant-hypocalcemia (ADH). Inactivating mutations 
of the CASR gene cause familial-hypocalciuric-hypercalcemia (FHH). More 
than 63% of these CASR mutations are located in the extracellular-domain 
(ECD). Despite more than a decade of effort, crystals of neither whole CASR 
nor CASR-ECD have been obtained. We developed by homology modeling 
and molecular dynamic (MD) simulations a complete 3D model of CASR-
ECD, based on the rat mGluR1 structure. This new model allowed five re-
gions in CASR-ECD to be precisely defined: the Membrane-Anchor-Domain 
(MAD), the Internal-Domain (ID), the Crown-Domain (CD), the Extended-
Dimerization-Domain (EDD) and Calcium-Binding-Sites (CBS). The known 
amino acid substitutions associated with FHH and ADH were mapped onto 
this 3D model. The CD was the only domain in which all known mutations 
were activating. We further studied this region by functional and structural 
analyses of a new mutation. We showed that this mutation is an activating 
mutation and that it results in the loss of a disulphide bond, such that there 
is no covalent bonding in the CD. This new model thus provided evidence of 
the importance of the CD in CASR regulation activity. More generally, it will 
help to clarify the role of each region of this protein by allowing the effects of 
known and new mutations to be correlated to their 3D location.

 F. Di Meo: None. P. Trouillas: None. C. Magdelaine: None. A. Nizou: None. B. 
Funalot: None. F. Sturtz: None. A. Lienhardt-Roussie: None. A. Lia-Baldini: 
None.
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P10.11
Nitrosylation regulates Carnosinase activity substrate-specific
B. Lanthaler1, A. Amberger1, J. Zschocke1, C. P. Schmitt1, V. Peters2;  
1Divison of Human Genetics, Innsbruck, Austria, 2Division of Metabolic Diseases, Centre 
for Pediatric and Adolescent Medicine, Heidelberg, Germany.

Objectives: Diabetic nephropathy (DN) is the final stage in 40% of long term 
diabetic patients. A common variant in carnosinase (CNDP1, “Mannheim-Al-
lele”) is associated with lower activity and a reduced probability of develo-
ping a DN. Carnosinase catalyzes the degradation of histidine-containing 
dipeptides such as carnosine and anserine, compounds with cytoprotective 
functions. Several factors were identified regulating carnosinase activity. 
Since nitric oxide concentrations are altered under diabetic conditions, we 
investigated the role of both cysteine residues in the carnosinase as possible 
targets for nitrosylation and its effect on carnosinase activity.
Methods: We cloned three different CNDP1 variants: The wild type enzy-
me as well as two variants where each cysteine (Mut 1C102S and Mut 2 C229S) 
residue has been substituted by a serine, respectively. Recombinant FLAG-
tagged proteins were purified from CHO supernatant. The high-purified 
proteins have been studied for altered enzyme activity after nitrosylation 
with a NO donor (e.g. 3-Morpholinosydnonimine).
Results: Carnosine degradation was about 20-fold higher for the wildtype 
compared to anserine degradation. Enzyme activity was completely dimi-
nished for Mut 1 (Mut 1C102S), whereas Mut 2 (Mut 2 C229S) showed activi-
ties in the same range as measured for the wildtype. Nitrosylation reduced 
enzyme activity of wild-type and Mut 2 carnosinase in a concentration-de-
pendent manner. Contrary to these findings, nitrosylation had no effect on 
anserine degradation.
Conclusion: Nitrosylation regulates carnosinase activity in a substrate-speci-
fic manner. These findings suggest an important role of NO in the regulation 
of carnosinase activity. Therefore, modulation of NO-production can be of 
important therapeutic value.

 B. Lanthaler: None. A. Amberger: None. J. Zschocke: None. C.P. Schmitt: 
None. V. Peters: None.

P10.12
Cerebellar ataxia and atrophy due to mutations in CABC1/ADCK3, a 
diverse clinical presentation in two sisters and potentially treatable.
D. Lev1,2, L. Blumkin1, K. Yosovich1, A. Zerem1, C. Vinkler1, M. Michelson1, T. Lerman-
Sagie1,3, E. Leshinsky-Silver1,4;  
1Wolfson Medical Center, Holon, Israel, 2Sackler School of Medicine, Tel-Aviv University, 
Tel- Aviv, Israel, 3Tel Aviv University, Tel Aviv, Israel, 4Tel Aviv University, Tel- Aviv, 
Austria.

Abstract
We describe two sisters with cerebellar ataxia and atrophy. The younger 
sister demonstrates early onset rapidly progressive cerebellar ataxia ac-
companied by motor and non-motor cerebellar features, as well as cognitive 
decline and psychiatric problems. Mitochondrial respiratory chain enzyme 
analysis in muscle showed a decrease in complex I+III. Progressive cerebel-
lar atrophy was demonstrated on serial brain MRI imagings. CoQ supple-
mentation was started at the age of 5 years with significant improvement 
in motor and cognitive abilitiesand partial lessening of the cerebellar signs. 
Discontinuation of the treatment with CoQ resulted in worsening of the 
ataxia, cognitive decline and severe depression associated with significant 
progression in the cerebellar atrophy. The older sister, who is 32 years old, 
has non progressive dysarthria and clumsiness from the age of 10 years and 
cerebellar atrophy shown on MRI. Both were found to be compound hetero-
zygote for 2 mutations in the CABC1/ADCK3 gene, one of the mutations was 
not previously described.
Patients with primary CoQ deficiency due to CABC1/ADCK3 mutations show 
wide spectrum of clinical presentations even in the same family.
The remarkable clinical response of some of these patients to CoQ supple-
mentation highlights the importance of treatment trials with CoQ10 in pa-
tients with cerebellar ataxia and atrophy even before analyzing the CABC1/
ADCK3 gene. Hence it might improve the outcome for these patients

 D. Lev: None. L. Blumkin: None. K. Yosovich: None. A. Zerem: None. C. 
Vinkler: None. M. Michelson: None. T. Lerman-Sagie: None. E. Leshinsky-
Silver: None.

P10.13
The association of common SNPs with HDL cholesterol levels in 
Latvian population
I. Radovica, D. Fridmanis, I. Vaivade, L. Nikitina-Zake, J. Klovins;  
Latvian Biomedical Research and Study Centre, Riga, Latvia.

Low level of high-density lipoprotein cholesterol (HDL-C) is one of the 
main risk factors for cardiovascular disease (CAD) and the heritability of 
HDL-C level is estimated at approximately 50%. Earlier association studies 
of HDL-C have found numerous genes and their respective proteins influ-
encing lipid phenotype. The precise genetic profile determining heritability 
of HDL-C however are far from complete and there is substantial room for 
further characterization of genetic profiles influencing blood lipid levels.
Here we report an association study of 139 SNPs from more than 30 loci 
with HDL-C level. We genotyped 1273 individuals selected from Genome 
Database of Latvian Population.
58 SNPs from 13 loci were nominally associated (p<0.05) with HDL-C levels. 
10 SNPs from CETP gene and two from MLXIPL retained significant associa-
tion with low HDL-C levels (rs1800775, rs3764261, rs173539, rs9939224, 
rs711752, rs708272, rs7203984, rs7205804, rs11076175, rs9929488, 
rs17145738 and rs2286276) after Bonferoni correction. We have also pre-
pared case-control haplotype association analysis of extreme ends of HDL-C 
level distribution and identified haplotypes from CETP with distinct effects 
on determination of HDL-C levels. Moreover we performed case-control al-
lele dosage test of extreme tails of DHL-C level for 20 nominally associated 
SNPs and found that more than 25 risk alleles significantly decreases HDL-C 
level.
Our conclusion: CETP gene is the strongest genetic factor influencing HDL-C 
levels in the Latvian population.

 I. Radovica: None. D. Fridmanis: None. I. Vaivade: None. L. Nikitina-Zake: 
None. J. Klovins: None.

P10.14
Functional studies of novel mutations in the CYP21A2 gene of 
Norwegian patients with 21-hydroxylase deficiency
I. Brønstad1, P. Methlie1, A. S. B. Wolff1, E. Bratland1, I. Nermoen2, K. Løvås1, E. S. 
Husebye1;  
1University of Bergen, Bergen, Norway, 2University of Oslo, Oslo, Norway.

Background: Congenital adrenal hyperplasia (CAH) with 21- hydroxylase 
deficiency is caused by mutations in CYP21A2. Recently we reported 4 novel 
mutations in the Norwegian population of patients with CAH.

Objective: To characterise the novel CYP21A2 mutations by in silico analyses, 
develop an in vitro assay for determination of the enzyme activity of each 
mutations, and compare the results with the patient phenotypes.

Methods: In silico analysis was performed by Clustal Omega multiple se-
quence alignment tool, Polyphen, and Pymol. The QuickChange II Site Di-
rected Mutagenesis Kit (Stratagene) was used to generate point mutations. 
TNT® Quick Coupled Transcription/Translation system (Promega) was 
used for protein expression. 21-hydroxylase activity was assayed by LCMS-
MS (conversion of 17-hydroxyprogesterone to 11-deoxycortisol).

Results: The mutation p.L388R revealed no activity, while the p.E140K sho-
wed an activity of less than 10% compared to the wild type, which were 
in accordance with the in silico analysis. The mutation p.P45L gave slightly 
impaired activity by the in vitro assay, but was expected to interfere with 
the protein activity by Polphen. The mutation p.V211M showed an activi-
ty of 30-60% compared to the wild type, but were predicated as benign by 
Polyphen.

Conclusion: The results from the in vitro study of the novel mutations were 
in accordance with the severity of the phenotype of the patients, but only 
partly in agreement with the in silico results.

 I. Brønstad: None. P. Methlie: None. A.S.B. Wolff: None. E. Bratland: None. I. 
Nermoen: None. K. Løvås: None. E.S. Husebye: None.
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P10.15
Single heterozygous mutations in ABCC8 are a common cause of 
diazoxide-unresponsive diffuse form of congenital hyperinisulinism
C. Saint-Martin1, Q. Zhou2, C. Vaury1, J. Arnoux3, P. De Lonlay3, S. Shyng2, C. Bellanné-
Chantelot1;  
1AP-HP Groupe Hospitalier Pitié Salpêtrière, Paris, France, 2Department of Biochemistry 
and Molecular Biology, Oregon Health & Science University, Portland, OR, United States, 
3Reference Center for Inherited Metabolic Diseases, AP-HP Hôpital Necker-Enfants 
Malades, Université Paris Descartes, Paris, France.

Background ABCC8 encodes the SUR1 subunit of the β-cell ATP-sensitive 
potassium channel whose loss of function is responsible for congenital 
hyperinsulinism (CHI). Diffuse forms of diazoxide-unresponsive CHI are 
classically associated with the presence of two mutations with a recessive 
inheritance. However several dominant missense mutations were recently 
reported.
Methods Clinical and molecular characterization of 27 probands with a dia-
gnosis of diazoxide-unresponsive diffuse CHI and carrying a unique ABCC8 
mutation were performed. - Nine missense ABCC8 mutations were subjec-
ted to in vitro studies testing 1) processing efficiency of mutant channels 
by Western blots and surface immunofluorescence staining and 2) channel 
function using inside-out patch-clamp recording.
Results Twenty-three distinct ABCC8 heterozygous mutations were identi-
fied in these 27 patients: 15 missense mutations (62%), 4 truncating muta-
tions (17%), 3 splice mutations (13%) and 1 in frame indel mutation. None 
of the missense mutations altered the processing of the SUR1 protein. All 
mutants but two had dramatically reduced response to MgADP or to di-
azoxide (<10% of WT current).
Conclusion This analysis confirms that mutated channels with preserved 
trafficking to the membrane are associated with a dominant inheritance. It 
also raises the question of the truncating mutations identified as sole event 
and generally associated with defective trafficking. Consequently, diffuse 
forms of CHI may be associated with either recessive or dominant inheri-
tance. These findings are of major importance in terms of differential dia-
gnosis with focal forms associated with a paternally-inherited mutation and 
in terms of genetic counselling.

 C. Saint-Martin: None. Q. Zhou: None. C. Vaury: None. J. Arnoux: None. P. De 
Lonlay: None. S. Shyng: None. C. Bellanné-Chantelot: None.

P10.16
Connexin50 mutation L7Q attenuates hypertension in spontaneously 
hypertensive rat SHR/OLAIPCV
M. Krupkova1, F. Liška1, M. Pravenec1,2, V. Zídek2, Z. Vernerova3, D. Krenova1, V. Kren1,2, O. 
Šeda1;  
1First Faculty of Medicine, Institute of Biology and Medical Genetics, Charles University, 
Prague, Czech Republic, 2Institute of Physiology, Academy of Sciences of The Czech 
Republic, Prague, Czech Republic, 3Third Faculty of Medicine, Institute of Pathology, 
Charles University, Prague, Czech Republic.

The aim of this study was to determine the metabolic, hemodynamic and 
transcriptomic outcomes of recently identified connexin50 gene (Gja8) mu-
tation L7Q that arose spontaneously in the spontaneously hypertensive inb-
red rat strain SHR/OlaIpcv, creating thus a coisogenic rat strain SHR-Dca.
Adult, standard chow-fed male rats of SHR/OlaIpcv and SHR-Dca strains 
were used (n = 8/strain/procedure). We assessed metabolic and mor-
phometric profiles of the two strains, measured arterial blood pressures 
continuously by radiotelemetry (36 days). We used Affymetrix GeneChip® 
Rat Exon 1.0ST Array to assess the heart and renal transcriptome. Immu-
nohistochemistry was performed using polyclonal rabbit anti-Connexin50 
(H-65) antibody .
The distribution of triglycerides and cholesterol across major lipoprotein 
fractions was similar in both strains except for significantly lower high-den-
sity lipoprotein cholesterol concentrations in SHR-Dca. There were no diffe-
rences in morphometry, glucose tolerance, adiponectin and leptin levels. We 
found significant 10-15mmHg decrease of both systolic and diastolic blood 
pressures in SHR-Dca compared to SHR (repeated measures ANOVA p<0.01 
and p<0.05, respectively). By immunohistochemistry we localized Cx50 in 
heart, kidney, aorta, liver and lungs, mostly in endothelium. There were 15 
transcripts common to the heart and kidney sets including S100A9, Bcl6 
and Clec4d downregulated and Cyr61, Frs2 and Dusp1 upregulated in both 
heart and kidney of SHR-Dca compared to SHR.
We show that Cx50 mutation L7Q attenuates hypertension in SHR-Dca strain 
and significantly changes the renal and cardiac expression of sets of genes 
involved in blood pressure regulation and related pathways.
Suported by: GACR grant P301/12/0777.

 M. Krupkova: None. F. Liška: None. M. Pravenec: None. V. Zídek: None. Z. 
Vernerova: None. D. Krenova: None. V. Kren: None. O. Šeda: None.

P10.17
COQ6 mutations in patients with nephrotic syndrom, sensorineural 
deafness and optical atrophy
C. Rousset-Rouvière1,2, M. Caillez1,2, F. Garaix1,2, A. Cano1,2, O. Gribouval3, O. Boyer4,3,5, C. 
Antignac6,3,5, M. Tsimaratos1,2;  
1Néphrologie pédiatrique - Hôpital La Timone, Marseille, France, 2CHU de Marseille, 
Marseille, France, 3Inserm U983 - Institut Imagine, Paris, France, 4Néphrologie 
pédiatrique et MARHEA - Hôpital Necker - Enfants malades, Paris, France, 5Université 
Paris Descartes - Sorbonne Paris Cité, Paris, France, 6Génétique médicale - Hôpital 
Necker - Enfants malades, Paris, France.

Primary Q10 coenzyme (COQ10) deficiency is a rare autosomal recessive 
mitochondrial disease accessible to a substitutive treatment. Clinical pre-
sentation is heterogeneous depending upon the gene involved. Mutations 
in COQ2, COQ6 and PDSS2 genes are responsible for steroid-resistant ne-
phrotic syndrome associated to various extra-renal features. COQ6 gene 
mutations have been reported in 13 individuals belonging to 5 unrelated 
families who presented steroid-resistant nephrotic syndrome and sensori-
neural deafness.
We report on two brothers of Turkish decent with COQ10 deficiency with re-
nal involvement, sensorineural deafness and optical atrophy. Patient 1 (the 
older brother) was diagnosed at the age of 5 years with end-stage kidney 
disease and bilateral sensorineural deafness. He received a kidney trans-
plant at the age of 6. Patient 2 (the younger brother) developed nephrotic 
range proteinuria and bilateral sensorineural deafness at the age of 5 years. 
Kidney histology revealed focal segmental glomerulosclerosis not otherwi-
se specified. ACE inhibitors and diuretics led to a sustained remission. At 
the age of 17 years, Patient 1 presented sudden and severe bilateral blind-
ness with flat electroretinogram secondary to optical atrophy that did not 
improve with methylprednisolone pulses. Direct Sanger sequencing of the 
COQ6 gene revealed a previously published homozygous missense mutati-
on (pA353D) in the two brothers. Subsequently, both patients were treated 
with oral COQ10 (Idebenone) which allowed a progressive improvement in 
visual acuity in Patient 1.
We report herein the first patient with COQ6 mutations and ocular invol-
vement in association with renal and auditive defects. COQ10 substitution 
might significantly improve the disease course in the patients.

 C. Rousset-Rouvière: None. M. Caillez: None. F. Garaix: None. A. Cano: 
None. O. Gribouval: None. O. Boyer: None. C. Antignac: None. M. Tsimaratos: 
None.

P10.18
Genomic anatomy of chronic progressive external ophthalmoplegia 
patient (CPEO) related multiple deletions on mitochondrial genome
K. Takahashi1, Y. Ohnuki1, T. Shiina1, S. Suzuki1, Y. Ozaki1, Y. Goto1, E. Iijima1, W. 
Takahashi1, A. kondo1,2, S. Izumi1, T. Takizawa1, H. Inoko1;  
1Tokai Univercity School of Medicine, Isehara,Kanagawa, Japan, 2Kagawa National 
children‘s Hospital, Zentuuji,Kagawa, Japan.

Mitochondrial genome (mtgen) deletion syndromes comprise three major 
phenotypes, progressive external ophthalmoplegia (PEO), Kearns-Sayre 
syndrome (KSS), and Pearson syndrome. PEO is conventionally defined as 
progressive limitation of eye movements with normal pupils and ptosis of 
the eyelids. 1.1 kb to 10 kb of multiple deletions were previously reported 
from the mtgen analyses of skeletal muscle, however systematic considera-
tion and molecular mechanism of the multiple deletions are unknown.
Here we report detail mitochondrial genome analysis using a patient (31 
y/o male) who suffering from PEO, muscle weakness, hearing loss, leuko-
encephalopathy and hypogonadism. After receiving his agreement through 
a genetic counselling, we performed extraction of the genomic DNA from 
muscle tissue, peripheral blood cells and oral mucosa, long range PCR co-
vering the whole mtgen region, sub-cloning of the PCR products, nucleotide 
sequencing of the sub-clones, and identification of the deletion points by 
comparing with normal mtgen sequences structures.
At least four kinds of deletions, ranging from 7627 bp to 8976 bp, were 
detected in the muscule tissue, but these deletions were not observed in 
peripheral blood cells and oral mucosa. Of them all deletion points invol-
ved in whole mtgen region were identified, and none of them had identical 
short nucleotide sequences near the deletion points that have not been so 
far reported. These findings suggest that the onset of the CPEO in caused by 
accumulation of de novo deletions and it may lead to solution why he has the 
unique symptoms.

 K. Takahashi: None. Y. Ohnuki: None. T. Shiina: None. S. Suzuki: None. Y. 
Ozaki: None. Y. Goto: None. E. Iijima: None. W. Takahashi: None. A. kondo: 
None. S. Izumi: None. T. Takizawa: None. H. Inoko: None.
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P10.19
Molecular analysis of mitochondrial DNA in children with vomiting 
cyclic syndrome
S. Cara1, F. Pugliatti1, C. Di Bella1, V. Procopio1, M. Fuoti2, S. Martinazzi2, A. Ravelli2, V. 
Salpietro1, C. Salpietro1, L. Rigoli1;  
1Department of Pediatrics, Medical School, Messina, Italy, 2Department of Pediatrics, 
Children‘s Hospital, Brescia, Italy.

Cyclic vomiting syndrome (CVS) is a disabling condition affecting mostly 
children characterized by recurrent attacks of unremitting nausea and vo-
miting, often associated with lethargy and separated by asymptomatic inter-
vals. Neuromuscular disease manifestations are present in approximately 
25% of cases. In CVS children with a family history of migraine, migraine 
was identified on the maternal side only in 63% versus the paternal side 
only in 16% . Therefore, it has been suggested that at least some of the pre-
disposing genetic factor is located on the maternally-inherited mitochondri-
al DNA (mtDNA). In order to further study the relationship between mtD-
NA sequences and CVS, we screened the entire mtDNA D-loop in 37 Italian 
children (23 males and 14 females) (age 11.9±4.8 years) with CVS, in their 
first-degree relatives and in 103 control subjects. The subjects included in 
our study had mtDNA haplogroup H.
Over 1200 bp of mtDNA, including the D-loop region, were amplified by ne-
sted PCR using primers L15990-H617. Four overlapped nested PCRs were 
performed using primers L15990-H16434, L16431-H162, L039-H407, and 
L361-H617. PCR products were analyzed by automatic sequencing. Exclu-
ding insertions in the ultravariable 302-315 region, 22 different mtDNA va-
riants were identified in two or more CVS subjects. Most prominently, one of 
the SNPs, 16519C>T, was found to be highly associated with CVS vs. controls 
(p<0.001). Another, 73A>G SNP was found to be highly associated with CVS 
in subjects with 16519T vs. in controls (p>0.01) with 16519T. Our findings 
provide further evidence that there is a component of mitochondrial dys-
function in CVS.

 S. Cara: None. F. Pugliatti: None. C. Di Bella: None. V. Procopio: None. M. 
Fuoti: None. S. Martinazzi: None. A. Ravelli: None. V. Salpietro: None. C. 
Salpietro: None. L. Rigoli: None.

P10.20
DHTKD1 mutations cause 2-aminoadipic and 2-oxoadipic aciduria 
and suggest a therapeutic strategy for glutaric aciduria type 1
C. A. Biagosch1, S. W. Sauer2, T. Haack1,3, S. Hensler4, K. Danhauser5,1, T. Wieland1, C. 
Staufner2, E. Graf1, J. Zschocke6, T. M. Strom1,5, T. Traub2, J. G. Okun2, T. Meitinger5,1, G. F. 
Hoffmann2, R. Kühn4, S. Kölker2, H. Prokisch1;  
1Institute of Human Genetics, Helmholtz Zentrum München, German Research Center 
for Environmental Health, Neuherberg, Germany, 2Department of General Pediatrics, 
Division of Inherited Metabolic Diseases, University Children‘s Hospital, Heidelberg, 
Germany, 3Institute of Human Genetics, Helmholtz Zentrum München, German Research 
Center for Environmental Health, München, Germany, 4Institute of Developmental 
Genetics, Helmholtz Zentrum München, German Research Center for Environmental 
Health, Neuherberg, Germany, 5Institute of Human Genetics, Technische Universität 
München, München, Germany, 6Division of Human Genetics, Medical University 
Innsbruck, Innsbruck, Austria.

Glutaric aciduria type 1, caused by mutations in GCDH, results in a severe 
neurological phenotype for which the only available treatment is a lysine 
reduced diet. However, the identification and characterisation of novel me-
tabolic disease genes together with the elucidation of their physiological 
function can provide guidance for therapeutic interventions.
Recently, by exome sequencing of individuals with 2-aminoadipic and 2-o-
xoadipic aciduria we identified mutations in DHTKD1. This gene encodes 
for dehydrogenase E1 and transketolase domain-containing protein1. The 
accumulation metabolites argued that this enzyme acts upstream of GCDH 
in the L-lysine-degradation pathway. Elevated levels of 2-oxoadipate in in-
dividual-derived fibroblasts could be restored upon lentiviral complemen-
tation using wild-type DHTKD1 mRNA. Moreover, experiemts with deuteri-
um-labeled 2-oxoadipate showed accumulation in DHTKD1-deficient cells, 
indicating that DHTKD1 mediates the last unresolved step in the L-lysine-
degradation pathway.
Since patients with DHTKD1 mutations showed only a mild phenotype with 
developmental delay, this opened the posibility to treat glutaric aciduria ty-
pe1 patients with DHTKD1 inhibitors. An existing GCDH- mouse is known to 
develop a severe phenotype upon lysine-rich diet. To clarify whether inhibi-
tion of DHTKD1 activity can rescue the severe phenotype of GCDH deficien-
cy we are creating a DHTKD1-/GCDH- double KO mouse by using a TALENs 
(transcription activator-like effector nucleases) approach. These nucleases 
bind to the desired DNA sequence and disrupt gene function by small inser-
tions or deletions with high specificity, which has been verified in an in vitro 
system. This approach mimics the condition of a Glutaric Aciduria Type 1 
patient, who receives an inhibitor for DHTKD1 activity.

 C.A. Biagosch: None. S.W. Sauer: None. T. Haack: None. S. Hensler: None. K. 
Danhauser: None. T. Wieland: None. C. Staufner: None. E. Graf: None. J. 
Zschocke: None. T.M. Strom: None. T. Traub: None. J.G. Okun: None. T. 
Meitinger: None. G.F. Hoffmann: None. R. Kühn: None. S. Kölker: None. H. 
Prokisch: None.

P10.21
Exploration of the impact of low-frequency and rare coding variation 
in the genetic architecture of type 2 diabetes susceptibility
A. Mahajan1, C. Fuchsberger2, D. Pasko3, J. Flannick4, N. Robertson1, X. Sim2, N. Burtt4, A. 
Morris1, for the GoT2D study;  
1Wellcome Trust Centre for Human Genetics, Oxford, United Kingdom, 2University of 
Michigan, Ann Arbor, MI, United States, 3Institute of Biomedical & Clinical Science 
Peninsula Medical School, Exeter, United Kingdom, 4The Broad Institute, Cambridge, MA, 
United States.

Custom genotyping arrays, like the Illumina HumanExome Beadchip, provide 
a cost-effective alternative to sequencing to explore the role of low-frequency 
(LF; 1-5% MAF) and rare (<1% MAF) coding variants in type 2 diabetes (T2D) 
susceptibility.We studied 12,778 cases and 24,474 controls of European ance-
stry from the UK, Finland and Sweden, genotyped on this array to uncover 
novel T2D loci and examine whether LF and rare coding alleles could explain 
established common variant GWAS associations. We combined summary 
statistics (single-variant and gene-based) of up to 109,227 high-quality au-
tosomal variants across studies by meta-analysis. We identified two LF non-
synonymous (NS) variants achieving study-wide significance (P<2.5 x 10-7) 
in genes not mapping to established T2D loci: KRTAP4-3 (P152S; P=1.7x10-

17; 0.3% MAF) and DOCK6 (R430H; P=6.2x10-8; 0.4% MAF). One additional 
NS variant in PSORS1C1 approached significance (E34K; P=6.4 x 10-7, 9% 
MAF). We found no evidence of LF or rare coding variants with large effects 
(Odds ratio>1.5) in established T2D risk loci that could explain common 
SNP GWAS associations. Gene-based analysis (SKAT-o) of rare NS variants 
in four genes C16orf91, IL22RA2, FAM63A, and GSG2 met the gene-based si-
gnificance threshold (P< 5x10-6), but each is driven by association in a single 
study and further confirmation is required.Our results indicate that the ge-
netic landscape of T2D susceptibility is not dominated by LF and rare coding 
variants of large effect. In an effort to provide power to identify variants of 
weaker effect, we are expanding the sample size to >80,000 subjects.

 A. Mahajan: None. C. Fuchsberger: None. D. Pasko: None. J. Flannick: 
None. N. Robertson: None. X. Sim: None. N. Burtt: None. A. Morris: None.

P10.22
Humans have an active endogenous D-lactate dehydrogenase
A. van Eerde, K. Lichtenbelt, K. Duran, G. Monroe, M. van Roosmalen, M. Oostendorp, G. 
Visser, I. Nijman, J. Jans, N. Knoers, E. Cuppen, N. Verhoeven-Duif, G. van Haaften;  
UMC Utrecht, Utrecht, Netherlands.

Lactate exists as two stereo-isomers, the L and the D form. In human cells L-
lactate is produced from pyruvate during the anaerobic metabolism of car-
bohydrates, mammals are not believed to produce and metabolize D-lactate. 
Increased levels of bacterial produced D-lactic acid are only occasionally 
seen in patients that underwent gastrointestinal surgery.
Here we present a patient with mental retardation and a normal intestine 
length. He was found to have chronic increased D-lactic acid levels in urine, 
which did not decrease after repeated antibiotic treatment, indicating an 
inborn metabolic defect in D-lactate metabolism.
Because his parents were consanguineous, we performed homozygosity 
mapping and identified several large stretches of homozygosity. The third 
largest homozygous stretch contained a gene with homology to D-lactate 
dehydrogenases from lower organisms. Sanger sequencing subsequently 
identified a homozygous missense variant Thr463Met in human lactate de-
hydrogenase D (LDHD), the variant is predicted to have a damaging (Sift) 
and deleterious (Polyphen) effect on protein function. Currently we are per-
forming functional studies to assess the effect of the mutation on protein 
function.
We conclude that contrary to common textbook knowledge the human body 
does require endogenous D-lactate dehydrogenase activity for proper D-
lactate clearance.

 A. van Eerde: None. K. Lichtenbelt: None. K. Duran: None. G. Monroe: 
None. M. van Roosmalen: None. M. Oostendorp: None. G. Visser: None. I. 
Nijman: None. J. Jans: None. N. Knoers: None. E. Cuppen: None. N. 
Verhoeven-Duif: None. G. van Haaften: None.
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P10.23
Clinical Exome Sequencing Leads to the Diagnosis of Mitochondrial 
Complex I Deficiency in a family with global developmental delays, 
ataxia, and cerebellar and pons hypoplasia
P. Gray1, W. Zeng1, S. Tang1, J. Wei1, K. Gonzalez1, X. Li1, H. Lu1, H. Lu1, E. Chao2, V. 
Kimonis2;  
1Ambry Genetics, Aliso Viejo, CA, United States, 2Division of Genetics & Metabolism, 
Department of Pediatrics; University of California, Irvine, Irvine, CA, United States.

Exome sequencing was performed on a 14 year-old female with familial ata-
xia, global developmental delays, and cerebellar and pons hypoplasia. The 
family history was remarkable for a 3 year-old sister with a similar pheno-
type. Nearly a decade of molecular, cytogenetic, and biochemical testing was 
uninformative. Exome sequencing revealed compound heterozygous altera-
tions of the NUBPL gene (c.311T>C; p.L104P & c.815-27T>C). The c.311T>C 
missense alteration is located at a highly conserved amino acid. The c.815-
27T>C alteration is located at a highly conserved nucleotide and previous in 
vitro analyses demonstrated splicing defects. The affected sister manifested 
both alterations; each parent carried one alteration. Alterations within the 
NUBPL gene occur in an autosomal recessive fashion in association with mi-
tochondrial complex I deficiency syndrome (CI deficiency) (MIM_252010). 
The NUBPL gene was first discovered in association with disease in 2010 
and has only been reported in two other families, both of which displayed 
remarkable clinical overlap with the family herein. Exome sequencing is an 
especially powerful tool to aid in the diagnosis of CI deficiency given the ex-
treme clinical and genetic heterogeneity making establishing a clinical dia-
gnosis exceedingly difficult. Further, the underlying mutation has not been 
discovered in about half of patients with CI deficiency, thought to be due to 
yet undiscovered associated genes. Diagnostic exome sequencing led to the 
successful identification of the NUBPL alterations and, after years of unsuc-
cessful analyses, led to a molecular diagnosis for the family.

  P. Gray: A. Employment (full or part-time); Significant; Ambry Genetics. W. 
Zeng: A. Employment (full or part-time); Significant; Ambry Genetics. S. Tang: 
A. Employment (full or part-time); Significant; Ambry Genetics. J. Wei: A. 
Employment (full or part-time); Significant; Ambry Genetics. K. Gonzalez: A. 
Employment (full or part-time); Significant; Ambry Genetics. X. Li: A. Employment 
(full or part-time); Significant; Ambry Genetics. H. Lu: A. Employment (full or 
part-time); Significant; Ambry Genetics. H. Lu: A. Employment (full or part-time); 
Significant; Ambry Genetics. E. Chao: None. V. Kimonis: None.

P10.24
Pro-oxidant state and effect of anti-oxidants in Fanconi anemia and 
Down syndrome patients
M. M. Thomas1, R. M. Kamal2, H. H. El-Gebaly2, H. H. Afifi1, S. A. Abd El-Maksoud1, H. T. El-
Bassyouni1, M. M. Eid1, G. S. M. El-Saeed1;  
1National Research Centre, Cairo, Egypt, 2Ain Shams University, Cairo, Egypt.

Background: Fanconi anemia and Down syndrome are two genetic disorders 
caused by chromosomal aberrations. Oxidative stress is an important patho-
logical factor in both disorders.
Objective: Evaluation of the effect of antioxidant treatment on the level of 
oxidative stress and DNA damage in Fanconi anemia and Down syndrome 
patients.
Patients and methods: Seventeen Egyptian patients diagnosed to have Fan-
coni anemia, and Fifteen Egyptian patients diagnosed to have Down syndro-
me were recruited from the outpatient clinic of Clinical Genetics Department, 
National Research Centre. Fifteen healthy children were used as controls. Oxi-
dative stress parameters including total antioxidant capacity (TAC), Superoxi-
de dismutase (SOD) enzyme activity and Malondialdehyde (MDA) biomarkers 
were estimated. DNA damage was determined using the alkaline comet assay. 
Diepoxybutane (DEB) test was used for Fanconi anemia patients. Re-estimati-
on of these parameters was done after six months of antioxidant intake.
Results: In Fanconi anemia patients after antioxidants intake, there was an 
improvement of DEB (p< 0.01), and DNA damage levels, (p< 0.01). Improve-
ment in oxidative stress parameters occurred with significant lowering of 
MDA levels (p< 0.01) and significant elevation in TAC (p< 0.01) and SOD le-
vels (p< 0.01). DNA damage levels in Down syndrome patients improved after 
antioxidants administration (p< 0.01). Also, improvement in oxidative stress 
parameters occurred after antioxidant administration with lowering of MDA 
(p< 0.01) and SOD levels (p< 0.05) and elevation in TAC levels (p< 0.01).
Conclusion: Improvement in oxidative stress parameters and DNA damage 
after giving antioxidants occurred in each of Fanconi anemia and Down syn-
drome patients.

 M.M. Thomas: None. R.M. Kamal: None. H.H. El-Gebaly: None. H.H. Afifi: 
None. S.A. Abd El-Maksoud: None. H.T. El-Bassyouni: None. M.M. Eid: 
None. G.S.M. El-Saeed: None.

P10.25
Haplotype-based regulation of frataxin by microRNAs in Friedreich 
Ataxia
S. Bandiera1,2, M. Girard1, E. Hatem1, A. S. Jannot1, L. Rifai1, A. Munnich1, S. Lyonnet1, A. 
Henrion Caude1,2;  
1Inserm U781, Paris, France, 2Institut Imagine, Paris, France.

MicroRNAs (miRNAs) are small non-coding RNAs that can modulate gene 
expression by interfering with translation or stability of messenger RNAs 
(mRNAs). The differential expression of miRNAs in patients with Alzheimer 
disease or various ataxia suggest a crucial role of miRNAs in neurodegene-
ration. We hypothesized a differential regulation of frataxin by miRNAs that 
could affect protein levels in patients with Friedreich ataxia (FRDA). To this 
end, we searched for miRNA binding sites in the frataxin gene using various 
computational tools, and identified a subset of target sites. By sequencing 
the 3‘-UTR of frataxin in our cohort of patients with FRDA (n = 57), we were 
able to identify single nucleotide polymorphisms (SNPs) defining several 
haplotypes with one reaching 89% of homozygosity in patients versus 24% 
in controls. This result was confirmed in another cohort of FRDA Reunione-
se patients, with 94% patients who were found homozygous for this haplo-
type. Finally, by evaluating the potential regulator of those 3‘-UTR haplo-
types, we established differential regulation, and specifically demonstrated 
the involvement of miR-124 in the down-regulation of the FRDA haplotype. 
Our results suggest for the first time that post-transcriptional regulation of 
frataxin occurs through the 3′-UTR and involves miRNA targeting. We pro-
pose that the involvement of miRNAs in a FRDA-specific regulation of frata-
xin may provide a rationale to increase residual levels of frataxin through 
miRNA-inhibitory molecules.

 S. Bandiera: None. M. Girard: None. E. Hatem: None. A.S. Jannot: None. L. 
Rifai: None. A. Munnich: None. S. Lyonnet: None. A. Henrion Caude: None.

P10.26
Mutation spectrum in Indian patients with mucopolysaccharidosis 
IVA
A. M. Bidchol1, H. Shah2, A. Dalal3, B. Joseph2, M. Kabra4, N. Gupta4, S. Nampoothiri5, S. 
Danda6, S. R. Phadke7, S. Kapoor8, M. Kamate9, K. Gowrishankar10, V. H. Sankar11, I. C. 
Verma12, A. R. R. Devi13, P. M. Gopinath14, K. Satyamoorthy14, K. M. Girisha1;  
1Division of Medical Genetics, Department of Pediatrics, Kasturba Medical College, 
Manipal University, Manipal, India, 2Pediatric Orthopedic Services, Department of 
Orthopedics, Kasturba Medical College, Manipal University, Manipal, India, 3Diagnostic 
Division, Centre for DNA Fingerprinting and Diagnostics, Hyderabad, India, 4Genetics 
Unit, Department of Pediatrics, All India Institute of Medical Sciences, New Delhi, India, 
5Department of Pediatric Genetics, Amrita Institute of Medical Sciences and Research 
Center, Cochin, India, 6Clinical Genetics Unit, Christian Medical College, Vellore, India, 
7Department of Medical Genetics, Sanjay Gandhi Postgraduate Institute of Medical 
Sciences, Lucknow, India, 8Department of Pediatrics, Moulana Azad Medical College, 
New Delhi, India, 9Child Development Unit, KLE Hospital, Belgaum, India, 10Department 
of Medical Genetics, Kanchi Kamakoti Childs Trust Hospital, Chennai, India, 11Genetic 
Clinic, Department of Pediatrics, SAT Hospital, Government Medical College, 
Thiruvananthapuram, India, 12Center of Medical Genetics, Sir Ganga Ram Hospital, New 
Delhi, India, 13Genetic Division, Rainbow Children Hospital,, Hyderabad, India, 14Division 
of Biotechnology, Manipal Life Sciences Centre, Manipal University, Manipal, India.

Mucopolysaccharidosis IVA is an autosomal recessive inborn error of me-
tabolism caused by the mutations in the N-acetylgalactosamine-6-sulfatase 
(GALNS) gene and manifests with a spondyloepiphyseal dysplasia. Bidirec-
tional sequencing of all the coding region was performed in 60 patients from 
58 families. In silico analysis was carried out for novel missense mutations 
to peredict the effect of mutations on protein function. We identified 37 dif-
ferent mutations, 26 of which had not been previously described. The 26 
novel mutations consisted of 22 missense mutations (p.MlI, p.N32T, p.L36R, 
p.P52L, p.P77S, p.C79R, p.S82P, p.L86P, p.H142P, p.G188S, p.Y191D, p.N204T, 
p.F216S, p.W230C, p.R251Q, p.A291S, p.T313M, p.G317R, p.H329P, p.R386S, 
p.E450G, p.C501S), one nonsense mutation (p.Q414X), 3 intronic variations 
(c.120+1G>C, c.1003-3C>G and c.1139+1G>A) that affect the splice sites and 
11 previously reported mutations. The missense mutations p.S287L and 
p.A291S account for 9.1 % (10/111) and 7.3 % (8/111) of the cases respec-
tively and were the common mutations in Indian patients. This is the first re-
port of screening for mutations in GALNS gene in the Indian population and 
the largest number of patients studied in the literature till date. The identi-
fication of these mutations has helped 5 families for prenatal diagnosis.

 A.M. Bidchol: None. H. Shah: None. A. Dalal: None. B. Joseph: None. M. 
Kabra: None. N. Gupta: None. S. Nampoothiri: None. S. Danda: None. S.R. 
Phadke: None. S. Kapoor: None. M. Kamate: None. K. Gowrishankar: 
None. V.H. Sankar: None. I.C. Verma: None. A.R.R. Devi: None. P.M. Gopinath: 
None. K. Satyamoorthy: None. K.M. Girisha: None.
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P10.27
Increased level of alpha-synuclein oligomers in blood plasma in 
Gaucher disease
T. Usenko1,2, A. Emelyanov1,2, E. Nuzhnyi2, T. Boukina3, E. Zakharova3, S. Pchelina1,2;  
1Petersburg Nuclear Physics Institute, Saint-Petersburg, Russian Federation, 2Pavlov’s 
State Medical University of Saint-Petersburg, Saint-Petersburg, Russian Federation, 
3Research Centre for Medical Genetics, RAMS, Moscow, Russian Federation.

At present alpha-synuclein is regarded as the key pathological molecular in 
pathogenesis of Parkinson’s disease (PD). Oligomeric alpha-synuclein, the 
form of the protein most likely causing neuronal death, has been found in 
brain tissues of PD patients. Gaucher disease (GD) is the most common lyso-
somal storage disorders (LSD). Mutations in the glucocerebrosidase (GBA) 
gene result in lysosomal dysfunction and glucosylceramide accumulation. 
The carriers of GBA mutations are at an increased risk for PD. Dysfunctions 
in alpha-synuclein cellular degradation may link PD and LSD.
The aim of our work was to estimate the level of alpha-synuclein oligomers 
in blood plasma in GD patients.
We generated blood plasma of 22 GD patients (mean age 14, range1-42, 9 
males) and 24 individuals of control group (mean age 20, range 1-41, 13 
males). Diagnosis of GD is based on assay of glucocerebrosidase activity and 
genetics genotyping of mutations in the glucocerebrosidase (GBA) gene. 
We present a quantitative measurement of blood plasma alpha-synuclein 
oligomers in healthy control subjects and GD patients using enzyme-linked 
immunosorbent assay ELISA (Human Synuclein OLIGO kit aj Roboscreen, 
Germany).
The level of oligomeric alpha-synuclein was significantly elevated in blood 
plasma of GD patients (median 4.75 ng/ml, range 0.80-36.3 ng/ml) compa-
red to controls (median 1.22 ng/ml, range 0.00-40.10 ng/ml), p < 0.02.
This is the first report of elevated level of alpha-synuclein oligomers in 
blood plasma in GD patients. Our results allow to suggest that GBA muta-
tions promote alpha-synuclein aggregation in GD, which might explain the 
pathological mechanisms underlying GBA-associated PD.

 T. Usenko: None. A. Emelyanov: None. E. Nuzhnyi: None. T. Boukina: 
None. E. Zakharova: None. S. Pchelina: None.

P10.28
GCK mutations are not common cause for MODY2 and Gestational 
Diabetes in Turkey
Ö. Yalcın Capan1, I. Sozen1, A. Lembet2, N. Aydin3, E. Berber1;  
1Istanbul Arel University, Istanbul, Turkey, 2Memorial Hospital, Istanbul, Turkey, 3Turkish 
Diabetes Foundation, Istanbul, Turkey.

Maturity-onset diabete of the young (MODY) is an early-onset non autoim-
mune form of diabetes with an autosomal-dominant mode of inheritance. 
MODY has at least 10 subtypes associated with distinct genes. MODY2 as-
sociated with glucokinase (GCK) gene mutations is the second most com-
mon type of MODY. It accounts for 20-30% of all MODY cases. MODY2 is 
characterized by a glucose sensing defect and mild chronic hyperglycemia. 
In addition GCK gene mutations have been asssociated with increased risk 
of gestational diabetes. Studies have demonstrated that heterozygous GCK 
mutations are associated with mild fasting hyperglycemia and gestational 
diabetes while homozygous and compound heterozygous mutations are as-
sociated with mutations cause more severe clinical phenotypes like Perma-
nant Neonatal Diabetes Mellitus. The purpose of the study is to determine 
the genetic profile of MODY2 and Gestational diabetes in the Turkish patient 
population by analyzing GCK gene. In order to identify GCK gene mutati-
ons, GCK gene exonic sequences, exon-intron boundaries and the promoter 
sequence was analyzed by direct DNA sequencing in 35 MODY suspected 
and 15 gestational diabetes patients. Studies have revealed presence of one 
novel mutation (c.765delC) and two previously known mutations (c.3G>A 
and c.686delC) in the MODY suspected patients. On the other hand, no pa-
thogenic alteration in the GCK gene was detected in the gestational diabetes 
patients. This study demonstrated that GCK gene mutation is not a common 
cause of MODY and gestational diabetes in Turkey.

 Ö. Yalcın Capan: None. I. Sozen: None. A. Lembet: None. N. Aydin: None. E. 
Berber: None.

P10.29
Genome-wide association study of 10,947 type 2 diabetes cases and 
controls from five ancestry groups provides novel insights into the 
genetic architecture of the disease
A. P. Morris1, X. Sim2, P. Fontanillas3, on behalf of the T2D-GENES Consortium;  
1Wellcome Trust Centre for Human Genetics, Oxford, United Kingdom, 2University of 
Michigan, Ann Arbor, MI, United States, 3Broad Institute of Harvard and Massachusetts 

Institute of Technology, Cambridge, MA, United States.

We undertook genome-wide association studies (GWAS) of type 2 diabetes 
(T2D) in five ancestry groups: African American (AA), East Asian (EA), Eu-
ropean (EU), Hispanic American (HA) and South Asian (SA). We performed 
trans-ethnic meta-analysis (MANTRA) of GWAS, imputed up to the 1000 
Genomes Project Phase I reference panel (~32.3 million variants), in 5,464 
T2D cases and 5,483 controls. We identified three novel T2D susceptibili-
ty loci at genome-wide significance, defined by log10 Bayes’ factor (BF)>6 
(equivalent to p<5x10-8 under a fixed-effects model), mapping near PDG-
FRL (log10BF=6.43), CLDN10 (log10BF=6.37) and LEP (log10BF=6.36). The 
lead variant near PDGFRL is common (MAF≥5%) in all ancestry groups and 
has homogeneous allelic effects on T2D susceptibility across ethnicities 
(OR = 1.20 [1.13-1.28]). The lead variant near LEP is also common in all 
ancestry groups, but the allelic effect is heterogeneous between ethnicities 
(log10BF=5.07), and is specific to EA populations (MAF=10.5%, OR=1.85 
[1.50-2.27]). At CLDN10, the lead variant is monomorphic or rare (MAF<1%) 
in EA, EU, HA and SA populations, so that the effect on T2D appears specific 
to AA populations (MAF=8.7%, OR=1.98 [1.58-2.49]). We identified no low-
frequency variants (1%≤MAF<5%) at novel or established loci at genome-
wide significance. The common lead SNPs are specific to one ancestry group, 
or are polymorphic across ethnicities with predominantly homogenous al-
lelic effects. Our results highlight the benefits of trans-ethnic meta-analysis 
for discovery and characterisation of complex trait loci, and emphasize the 
opportunity to extend insights into the genetic architecture of human disea-
se. across diverse populations.

 A.P. Morris: None. X. Sim: None. P. Fontanillas: None.

P10.30
Diabetes associated endothelial dysfunction begins in utero
S. Cvitic1, L. Gordon2, U. Hiden1, R. Saffery2, G. Desoye1;  
1Medical University of Graz, Graz, Austria, 2Murdoch Children´s Research Institute and 
Department of Pediatrics, Melbourne, Australia.

The ‘Developmental Origin of Health and Disease (DOHaD)’ paradigm pro-
poses that environmental factors in pregnancy act in utero to program the 
risk for adverse diseases, i.e. gestational diabetes mellitus (GDM) that con-
fers an increased risk for vascular and endothelial dysfunction.
The feto-placental compartment is also affected by the maternal diabetic en-
vironment. We hypothesized that primary human arterial endothelial cells 
isolated from term placentas after healthy pregnancies (normal AEC) and 
pregnancies complicated with GDM (diabetic AEC) would differ in their in-
trinsic biological program. We focused on two key endothelial processes i.e., 
proliferation and angiogenesis.
Viable and dead cells were counted to determine proliferation of normal 
and diabetic AEC. In vitro angiogenesis (2-D network formation) was stu-
died in media containing 2% normal or diabetic cord blood serum (CBS). In 
addition, the DNA methylation profile was determined by 450k methylation 
arrays and global gene expression profile by Human GeneChip 1.0ST arrays. 
Biological interpretation of the candidate genes was assessed using IPA.
Diabetic AEC had reduced proliferation (ANOVA p<0.003) after 96h culture 
than normal AEC. In the presence of normal CBS total tube length was in-
creased in diabetic vs. normal AEC (ANOVA p<0.001). Diabetic CBS did not 
influence network formation potential. Thus the difference in proliferation 
and tube formation is the result of an intrinsic program of the cells. In fact 
principal component analysis revealed differences in the global methylati-
on and expression pattern between normal and diabetic AEC. IPA identified 
that differentially methylated and expressed genes clustered to cell growth 
and proliferation related processes.

 S. Cvitic: None. L. Gordon: None. U. Hiden: None. R. Saffery: None. G. 
Desoye: None.

P10.31
Glycogen storage disease type III in Tunisian patients
A. MILI1,2, A. AMARA1, I. BEN CHARFEDDINE1, O. MAMAÏ1, W. CHERIF3, L. ADALA1, S. 
PAGLIARANI4, S. LUCCHIARI4, A. AYADI5, N. TEBIB6, A. HARBI7, J. BOUGUILA8, D. HMIDA1, 
A. SAAD1, K. LIMEM2, G. COMI4, M. GRIBAA1;  
1Laboratory of Human Cytogenetic, Molecular Genetics and Biology of Reproduction, 
Farhat Hached University Hospital, Sousse, Tunisia, 2Department of Biochemistry, 
Faculty of Medicine, University of Sousse, Sousse, Tunisia, 3Molecular Investigation of 
Genetic Orphan Diseases Research Unit UR04/SP03, Institut Pasteur, Tunis, Tunisia, 
4Dino Ferrari Center, Department of Neurological Sciences, University of Milan, 
Fondazione IRCCS Ospedale Maggiore Policlinico, Mangialli e Regina Elena, Milan, Italy, 
5Paediatric Department, Tahar Sfar University Hospital, Mahdia, Tunisia, 6Paediatric 
Department, La Rabta University Hospital, Tunis, Tunisia, 7Paediatric Department, 
Sahloul University Hospital, Sousse, Tunisia, 8Paediatric Department, Farhat HACHED 
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University Hospital, Sousse, Tunisia.

Purpose: Glycogen storage disease type III (GSD III) is a rare autosomal re-
cessive disorder caused by a deficiency of the glycogen debranching enzy-
me, amylo-1, 6-glucosidase (AGL). GSD III is characterized by the storage of 
structurally abnormal glycogen, termed limit dextrin, in both skeletal and 
cardiac muscle and/or liver, with great variability in resultant organ dys-
function. Here, we present the molecular and enzymatic analyses of 22 Tu-
nisian GSD III patients.
Methods: To examine the heterogeneity Glycogen Storage Disease Type III, 
we genotyped the AGL gene and sequenced all its exons in 22 Tunisian pati-
ents with a clinically and biochemically confirmed diagnosis.
Results: Molecular analysis revealed three novel mutations; a nonsense (Ty-
r1148X) and two deletions (3033_3036del AATT and 3216_3217del GA), 
and five known mutations; three nonsense (R864X, W1327X and W255X), 
a missense (R524H) and an acceptor splice-site mutation (IVS32-12A/G). 
Each mutation is associated to a specific haplotype.
Discussion: This is the first report of screening for AGL gene mutations in 
the Tunisian population. We concluded that Glycogen Storage Disease Type 
III is a highly heterogeneous disorder in our population, requiring full gene 
sequencing to identify commun or specific mutations.

 A. Mili: None. A. Amara: None. I. Ben charfeddine: None. O. Mamaï: None. W. 
Cherif: None. L. Adala: None. S. Pagliarani: None. S. Lucchiari: None. A. 
Ayadi: None. N. Tebib: None. A. Harbi: None. J. Bouguila: None. D. Hmida: 
None. A. Saad: None. K. Limem: None. G. Comi: None. M. Gribaa: None.

P10.32
Genomic, transcriptomic, and lipodomic profiling demonstrates the 
benefits of extreme phenotype approach and highlights the role of 
inflammation in individuals low HDL-cholesterol
P. Laurila1, I. Surakka1, A. Sarin1, L. Yetukuri2, S. Söderlund3, J. Naukkarinen1, J. Tang4, J. 
Kettunen4, J. Soronen1, T. Lehtomäki5, V. Salomaa6, O. Raitakari7, M. Järvelin8, A. Palotie9, 
M. Oresic2, M. Jauhiainen6, M. Taskinen3, S. Ripatti4;  
1Department of Medical Genetics, Helsinki, Finland, 2VTT, Espoo, Finland, 3Department 
of Medicine, HUCH, Helsinki, Finland, 4Institute for Molecular Medicine, Finland, FIMM, 
Helsinki, Finland, 5University of Tampere, Tampere, Finland, 6National Institute for 
Health and Welfare, Helsinki, Finland, 7University of Turku, Turku, Finland, 8Imperial 
College, London, United Kingdom, 9The Wellcome Trust Sanger Institute, Cambridge, 
United Kingdom.

Low HDL-C is a major risk factor for CVD. To elucidate novel pathways 
behind low HDL-C, we have employed 3 different omics:genomics, 
transcriptomics,and lipidomics.
We performed GWAS on 450 Finns with extreme HDL-C-phenotypes(90th 
percentiles). We obtained subcutaneous fat biopsies for transcriptome-ana-
lysis, and isolated plasma HDL particles for MS-lipidome analysis.
We first conducted network analysis for low-HDL-C-associated loci obser-
ving that SNPs within inflammatory pathways(e.g.antigen-presentation) 
were enriched among low-HDL-C-associated genes (p=10^-5). Also,these 
inflammatory pathways were over-expressed in SC-fat of low-HDL-
subjects(p=10^-10). We then calculated genetic risk scores based on low-
HDL-C-associating SNPs from these pathways,observing that high risk score 
resulted in both decreased HDL-C-levels and increased expression of these 
inflammatory pathways. Moreover, individual genes of these pathways (e.g. 
HLA-DRB1[p=10^-7],TAP2[p=10^-27]) exhibited cis-eQTLs, their expressi-
on inversely correlating with HDL-C.
Consistent with this,the inflammatory and potentially less vasoprotective 
nature of the HDL-particle of low-HDL-C-subjects was further highlighted 
by the elevation of proinflammatory ceramides and reduction of anti-oxida-
tive plasmalogens in the lipidomic analysis, which was also GRS/genotype-
dependent.
Interestingly,in a replication meta-analysis of 5 Finnish population-
cohorts(n=11,211) we demonstrate that the genes found are indeed ‘low-
HDL-genes’;the SNP-effects get stronger and more significant using more 
extreme low/high-HDL-C-criteria (e.g.HLA-DRB1; OR for low HDL-C<25%/
high HDL-C>75%=1.11,OR(10%/90%)=1.38,OR(5%/95%)=1.77), but not 
observed for HDL-C as quantitative trait.
Here we demonstrate the following novel phenomena in cardiovascular 
genetics: extreme phenotype-approach may detect additional novel rare or 
common variants not detected in population-GWAS; and the major effect of 
HDL-C associated variants on cardiovascular phenotypes may in fact result 
from their association with impaired lipoprotein quality rather than quan-
tity.

 P. Laurila: None. I. Surakka: None. A. Sarin: None. L. Yetukuri: None. S. 
Söderlund: None. J. Naukkarinen: None. J. Tang: None. J. Kettunen: None. J. 
Soronen: None. T. Lehtomäki: None. V. Salomaa: None. O. Raitakari: None. M. 
Järvelin: None. A. Palotie: None. M. Oresic: None. M. Jauhiainen: None. M. 

Taskinen: None. S. Ripatti: None.

P10.33
A fourth type of Autosomal Dominant Hypercholesterolemia 
characterized by an alteration of the LDL endosomal transport
M. Varret1,2, E. Girard3, B. Védie3, K. Ouguerram4, S. Lestavel5, M. Guerin6, Y. Zair4, M. 
Krempf4, M. Abifadel1,7, J. P. Rabès1,8,9, C. Lamaze10, C. Boileau1,8,9;  
1INSERM U698, hopital Bichat, PARIS, France, 2Université Paris Denis Diderot, Paris, 
France, 3AP-HP, Hôpital Européen Georges Pompidou, PARIS, France, 4INSERM U915, 
Institut du Thorax, NANTES, France, 5INSERM UMR1011, Lille, France, 6INSERM 
UMRS939, pitié Salpétrière, PARIS, France, 7Université St-Joseph, Beirut, Lebanon, 8AP-
HP, Hôpital A. Paré, Boulogne Billancourt, France, 9Université Versailles Saint-Quentin-
en-Yvelines, Guyancourt, France, 10UMR144 Curie/CNRS, PARIS, France.

Autosomal Dominant Hypercholesterolemia (ADH) is characterized by high 
LDL levels, high risk of premature cardiovascular disease and is due to LDLR, 
APOB or PCSK9 mutations. Through the analysis of a large ADH family which 
excluded these three genes, we localized a fourth gene (HCHOLA4) at 16q22 
(Marques-Pinheiro, Eur J Hum Genet 2010). Functional candidate genes in 
the locus were sequenced but no causal mutation was detected.
In parallel to the genetic approach, we searched for specific intermediate 
metabolic traits that could point out a metabolic pathway. Several analyses 
were performed for two members of the HCHOLA4 family. In vivo kinetic 
studies of apo B-100-containing lipoproteins showed a decreased LDL cata-
bolism. At the cellular level in primary fibroblasts, the repression of the gene 
expression in response to a LDL overload was delayed in time for two sterol-
dependant genes (HMGCoAR and LDLR), the LDL binding to their receptor is 
increased, indicating a likely increased receptor recycling. Immunohistoche-
mistry analyses showed alterations of LDL endosomal transport, and larger 
early endosomes (EE) than in control cells. Labeled LDL-Dil, or labeled Shiga 
toxine B subunit, do not concentrate around the nucleus as seen in control 
cells, pointing out a delayed traffic between EE and Golgi. And, this was also 
observed for the intracellular distribution of the small GTPase Rab6a known 
to regulate the transport of vesicles into the Golgi compartment. Altogether, 
these observations indicate impaired endosomal sorting machinery. These 
results provide more insight into the alterations associated with mutations 
within the still unidentified HCHOLA4 gene.

 M. Varret: None. E. Girard: None. B. Védie: None. K. Ouguerram: None. S. 
Lestavel: None. M. Guerin: None. Y. Zair: None. M. Krempf: None. M. Abifadel: 
None. J.P. Rabès: None. C. Lamaze: None. C. Boileau: None.

P10.34
LDLR and APOB gene analysis in the Slovene population of the 
children and adolescents with hypercholesterolemia
G. Klancar1, U. Groselj1, N. Bratina1, K. Trebusak Podkrajsek2, T. Battelino1;  
1UMC Ljubljana, University Children‘s Hospital, Department of Endocrinology, Diabetes 
and Metabolic Diseases, SI-1000 Ljubljana, Slovenia, 2UMC Ljubljana, University 
Children‘s Hospital, Unit for special laboratory diagnostics, SI-1000 Ljubljana, Slovenia.

Introduction: Hypercholesterolemia (HCH) is a major risk factor for athe-
rosclerosis and its premature cardiovascular complications. HCH can be 
multifactorial or less frequently monogenic. Monogenic form leads to Auto-
somal Dominant Hypercholesterolemia (ADH) and is most frequently asso-
ciated with mutations in the LDLR gene, while much rarer with mutations in 
the PCSK9 or APOB gene.
Objective: To analyze the LDLR and APOB gene in the Slovene population of 
the children and adolescents with the probable or definite HCH according to 
the clinical criteria.
Methods: We have used various molecular genetic methods (PCR, dHPLC, 
HRM and sequencing). We analyzed all 18 exons of the LDLR gene and most 
common missense mutation p.Arg3527Gln in APOB gene in 98 patients.
Results: 44 patients have had 21 known and 3 novel (p.Asp100Glu, c.1587-
1G>C and c.1706-1G>C) causative mutations in the LDLR gene. 13 patients 
have had mutation p.Arg3527Gln in APOB gene.
Conclusions: In addition to the known pathogenic LDLR and APOB mutati-
ons, 3 novel LDLR gene mutations were identified. Remaining 41 patients 
without identified causative mutation will be subsequently analysed for 
PCSK9 mutations. The genetic characteristics of the Slovene HCH population 
were comparable as in neighbouring and/or related populations.

 G. Klancar: None. U. Groselj: None. N. Bratina: None. K. Trebusak 
Podkrajsek: None. T. Battelino: None.
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P10.35
After LDLR, APOB and PCSK9, APOE is another major gene of 
autosomal dominant hypercholesterolemia
J. P. Rabès1,2,3, M. Marduel1, K. Ouguerram4, V. Serre5, D. Bonnefont-Rousselot6, K. Berge7, 
G. Luc8, J. Lecerf8, M. Abifadel9,10, T. Leren7, C. Boileau1,3,2, M. Varret1,11;  
1INSERM U698, hopital Bichat, PARIS, France, 2AP-HP, Hôpital A. Paré, Boulogne 
Billancourt, France, 3Université Versailles Saint-Quentin-en-Yvelines, Guyancourt, France, 
4INSERM U915, Institut du Thorax, NANTES, France, 5INSERM U781, hopital Necker, 
PARIS, France, 6AP-HP, CHU Pitié-Salpêtrière, PARIS, France, 7Oslo University Hospital 
Rikshospitalet, Oslo, Norway, 8Institut Pasteur de Lille, Lille, France, 9INSERM U698, 
hopital Bichat, Paris, France, 10Université St-Joseph, Beirut, Lebanon, 11Université Paris 
Denis Diderot, Paris, France.

Autosomal Dominant Hypercholesterolemia (ADH) is characterized by 
high LDL levels, high risk of premature cardiovascular disease and is due 
to LDLR, APOB or PCSK9 mutations. We found further genetic heterogenei-
ty of ADH through a genomewide scan in a large French family with a new 
disease locus at 19q13.31-13.32. Whole exome and candidate genes sequen-
cing showed an unique APOE mutation: p.Leu167del. This finding was un-
expected since APOE mutants are essentially associated with familial com-
bined hyperlipidemia (FCHL). APOE p.Leu167del was not detected in over 
440 control chromosomes and two other APOE mutations (p.Arg235Trp, 
p.Arg269Gly) were found in three unrelated ADH probands.
In silico structural prediction of the mutant protein p.Leu167del showed 
an alpha-helix disruption within the receptor-binding domain that could 
affect apoE affinity for its receptors. In vivo apo B-100 kinetics from one 
APOE p.Leu167del carrier, showed: an increased LDL pool, which was the 
consequence of both an increased LDL production and a decreased LDL 
catabolism. These findings are similar to those from patients with a LDLR 
mutation. Together, these observations indicate a decreased catabolism of 
LDL-bearing the mutant apoE, explaining ADH, and underscoring the hypo-
thesis that some APOE mutations may be responsible of ADH and should be 
looked for.
The APOE p.Leu167del was also reported in FCHL. Conversely, hypertrigly-
ceridemia is sometimes observed with ADH, mainly because of the many 
genetic/environmental factors contributing to triglyceride elevation. Thus, 
mutations in LDLR or APOE may amplify the effects of these factors, and 
thus, could be associated with FCHL or ADH.

 J.P. Rabès: None. M. Marduel: None. K. Ouguerram: None. V. Serre: None. D. 
Bonnefont-Rousselot: None. K. Berge: None. G. Luc: None. J. Lecerf: 
None. M. Abifadel: None. T. Leren: None. C. Boileau: None. M. Varret: None.

P10.36
A new homozygous frame shift mutation of the leptin receptor-
(LEPR)-gene identified by SNP array analysis is causing an early onset 
of a severe form of generalized obesity that is also associated with 
intellectual disability and general psychomotor retardation.
C. Windpassinger1, A. Noor2, E. Fröhlich-Reiterer3, U. Gruber-Sedlmayr3, K. Wagner1, E. 
Petek1, J. B. Vincent2, P. M. Kroisel1;  
1Medical University of Graz, Institute of Human Genetics, Graz, Austria, 2Neurogenetics 
Section, Centre for Addiction and Mental Health, Toronto, ON, Canada, 3Medical 
University of Graz, Department of Pediatrics, Graz, Austria.

Extreme obesity in children of less than a year of age is rare and in nearly all 
cases a genetic basis can be established. In the majority of these patients a 
mutation of the leptin gene can be found. Involvement of further genes like 
the melanocortin-4 receptor gene, the leptin receptor gene, and the Proo-
piomelanocortin gene (POMC) has recently been shown, however, additional 
genes might be of importance as well. In association studies and in particu-
lar in affected patients born to consanguineous parents SNP-array analysis 
can be helpful to identify candidate gene loci which could be of relevance. 
Homozygous or compound heterozygous mutations of the leptin receptor 
(LEPR) gene are infrequent but represent a very important cause of this dis-
order. Since sequencing of a number of these large genes is challenging and 
the probability that another new gene might be responsible the mentioned 
strategy was chosen. Here we describe a patient with a very severe obesi-
ty, and the use of SNP-array analysis to identify a homozygous frameshift 
mutation, c.461dupA[p.N154Kfs*3] in exon 5 of the LEPR-gene, leading to a 
loss of function of the membrane and leptin binding domains. Since this also 
the first report describing a severe form of intellectual disability associated 
with LEPR-gene mutations, this aspect is discussed as well.

 C. Windpassinger: None. A. Noor: None. E. Fröhlich-Reiterer: None. U. 
Gruber-Sedlmayr: None. K. Wagner: None. E. Petek: None. J.B. Vincent: 
None. P.M. Kroisel: None.

P10.37
Anorexia associated with a de novo 7q32 duplication spanning the 
LEP gene: characterization of the duplication using Whole Genome 
Sequencing, DNA combing and qRT-PCR of the duplicated genes
A. Delahaye1,2,3, S. Lebon3, T. Wilhem4, L. de Pontual5,2,6, I. Netchine7,8,9, B. Dubern10,8,11, F. 
Bouteloup3, A. Rakkah1, M. Oufadem6, V. El Ghouzzi3, N. Vogt4, J. Benoist3,12, J. Lacorte11, 
P. Tounian8,10,11, J. Amiel13,6, M. Debatisse4, Y. Le Bouc7,8,9, N. de Roux3, P. Gressens3, B. 
Benzacken1,3,2, E. Pipiras1,3,2;  
1AP-HP, Service d’Histologie, Embryologie, et Cytogénétique, Hôpital Jean Verdier, 
Bondy, France, 2Université Paris 13, Sorbonne Paris Cité, UFR SMBH, Bobigny, France, 
3INSERM, U676, Paris, France, 4Institut Curie, UMR 32344, Paris, France, 5AP-HP, Service 
de Pédiatrie, Hôpital Jean Verdier, Bondy, France, 6INSERM, U781, Université Paris-
Sorbonne Cité, Institut IMAGINE, Paris, France, 7AP-HP, Laboratoire d‘Explorations 
Fonctionnelles Endocriniennes, Hôpital Armand Trousseau, Paris, France, 8Université 
Pierre et Marie Curie-Paris 6, Paris, France, 9INSERM, UMRS-938, Paris, France, 10AP-
HP, Nutrition Department, Hôpital Trousseau, Paris, France, 11INSERM, UMRS U872, 
Paris, France, 12AP-HP, Biochemistry-Hormonology Laboratory, Hôpital Robert Debré, 
Paris, France, 13AP-HP, Services de Génétique et Cytogénétique, Hôpital Necker-Enfants 
Malades, Paris, France.

Next generation sequencing technologies had revolutionized genomic re-
search. While whole genome sequencing has been used several times to 
identify successfully physical breakpoints of apparently balanced de novo 
chromosome translocations, here it allowed us to characterize a de novo 
7q32 duplication in an index-case with unexplained precocious anorexia 
and ponderal growth retardation. The whole-genome sequencing revealed 
that the duplication was a direct tandem duplication. The exact identified 
breakpoint suggested a gene fusion and was validated by Sanger sequen-
cing. In addition the DNA combing approach was used to confirm the struc-
ture of the duplication.
The 5’ part of the gene-fusion is unknown in current human gene databases. 
This potential pseudogene is paralogous to the TLK2 gene. The 3’ part of 
the gene-fusion includes the whole coding region of the LEP gene, coding 
for the well-known adipokine protein involved in the regulation of appetite. 
Several fusion transcripts by alternative splicing were detected by RT-PCR 
on patient’s fibroblasts and lymphocytes.
In parallel, real-time quantitative RT-PCR revealed that the 7 genes included 
in the duplication were over-expressed in patient’s fibroblasts compared 
with controls. Despite of the gene LEP over-expression in the patient’s fibro-
blasts and lymphocytes, his leptinemia was normal.
We will present the exact nature of the gene fusion and the preliminary 
molecular characteristics of any fusion protein possibilities. Several hypo-
theses trying to explain the phenotype from the de novo duplication will be 
discussed, however these studies provide insight into the current ways to 
characterize a duplication.

 A. Delahaye: None. S. Lebon: None. T. Wilhem: None. L. de Pontual: None. I. 
Netchine: None. B. Dubern: None. F. Bouteloup: None. A. Rakkah: None. M. 
Oufadem: None. V. El Ghouzzi: None. N. Vogt: None. J. Benoist: None. J. 
Lacorte: None. P. Tounian: None. J. Amiel: None. M. Debatisse: None. Y. Le 
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P10.38
Wolman Disease: the importance of early diagnosis. A review of 7 
cases with complete lysosomal acid lipase deficiency.
P. Benlian1,2, A. Pagnier3, K. Mention4, F. Feillet5, C. Sevin6, S. Mary1, M. Voicu7, D. Plantaz3, 
T. Levade8, P. de Lonlay9, V. Valayannopoulos9;  
1Université Lille 2 - European Genomic Institute for Diabetes, LILLE, France, 2Molecular 
Medicine of Metabolic Diseases (U4M) - CHRU Lille, Lille, France, 3Reference Center for 
Rare Diseases - CHU Grenoble, GRENOBLE, France, 4Reference Center for Rare Metabolic 
Diseases - CHRU Lille, LILLE, France, 5Reference Center for Rare Metabolic Diseases - 
CHU Nancy, NANCY, France, 6Pediatric Endocrinology - CHU Cochin/St Vincent de Paul 
- APHP, PARIS, France, 7Molecular Medicine of Metabolic Diseases (U4M) - CHRU Lille, 
LILLE, France, 8Biochemistry - CHU Toulouse, TOULOUSE, France, 9Reference Center for 
Rare Metabolic Diseases - CHU Necker - APHP, PARIS, France.

Background. Wolman disease (WD) is a recessively inherited disease (<60 
cases since 1961) resulting from complete lysosomal acid lipase (LAL) de-
ficiency (OMIM#278000). Although normal at birth following normal preg-
nancy, Wolman infants die by age 6-mo of multiorgan failure caused by ge-
neralized lysosomal neutral lipid storage. Despite secure biochemical and 
genetic diagnosis and potential for curative therapy, WD remains largely 
underdiagnosed.
Aim. Identify early clinical, imaging and biological signs from 7 WD cases.
Results. Parental consanguinity was present in 5 cases. All had <0.08N leu-
cocyte LAL activity, resulting either from severe homozygous or compound 
heterozygous gene mutations (c.193C>T, c.419G>C, c.429-1G>C, c.482del, 
c.538G>A, c.676-2A>G, c.1024G>T, c.1055_1057del). In all cases, between 
1 & 3 wks of life, alerting signs were persistent regurgitation/vomiting and 
abdominal pain, fast followed by hepato-splenomegaly, gut distension and 
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growth failure (<-1SD) by age 4 wks; low grade fever was unusual (2/7 ca-
ses). By age 8wks, bilateral adrenal calcification and mesenteric adenome-
galy were constant on ultrasound or MRI imaging. Fasting TG and TC were 
moderate-high; liver cytolysis with anicteric cholestasis, very low HDLC 
(<0.5N), and inflammation (CRP>10N, Ferritin >5N) associated with foamy 
leucocytes were constant. Serum and stool bile acids and sterol precusors 
were high. Untreated cases died by age 16wks of malnutrition, liver and 
multi-organ failure.
Conclusion. Wolman disease a lethal condition of infancy may be underdia-
gnosed because early signs are unspecific after a 4wk lag phase. Abdominal 
imaging, serum liver, lipids and inflammation profiling combined with enzy-
me activity and genotyping may early identify infants amenable to curative 
therapy.

 P. Benlian: None. A. Pagnier: None. K. Mention: None. F. Feillet: None. C. 
Sevin: None. S. Mary: None. M. Voicu: None. D. Plantaz: None. T. Levade: 
None. P. de Lonlay: None. V. Valayannopoulos: None.

P10.39
Expanding the mutation spectrum in beta-mannosidosis: 
Identification of two novel beta-mannosidosis associated sequence 
variants
H. M. F. Riise Stensland1, G. M. Hansen2, G. H. Bruun3, G. Evjen4, T. Levade5, B. S. 
Andresen3;  
1Department of Medical Genetics, Division of Child and Adolescent Health, University 
Hospital of Northern Norway, Tromsø, Norway, 2Tumor Biology Research Group, 
Department of Medical Biology, Faculty of Health Sciences, University of Tromsø, 
Tromsø, Norway, 3Department of Biochemistry and Molecular Biology, University of 
Southern Denmark, Odense, Denmark, 4Molecular Cancer Research Group, Department 
of Medical Biology, Faculty of Health Sciences, Tromsø, Norway, 5Center for Cancer 
Research, INSERM, Toulouse, France.

Beta-mannosidosis (OMIM #248510) is a rare lysosomal storage disorder 
caused by deficient activity of the enzyme beta-mannosidase (MANBA, E.C. 
3.2.1.25). The disorder has been reported in goats, cattle and man. It is a 
severe autosomal recessive neurological disease in animals, but the human 
disorder is generally milder, and the clinical spectrum is heterogeneous. So 
far, only 21 cases and 15 disease associated sequence variants have been re-
ported, indicating substantial genetic heterogeneity in beta-mannosidosis. 
By sequence analysis of genomic DNA from an African patient with demye-
linating peripheral neuropathy, but without apparent mental retardation 
(Graber et al. 1994 Ann Neurol 35:116-119), heterozygosity for a 2-bp dele-
tion in exon 17 in the MANBA gene was the only obvious disease associated 
variant detected. However, RNA analysis revealed a heterozygous frames-
hifting deletion of exon 15 from the transcript. A mutation located outside 
the splice site sequences in exon 15, and originally believed to be silent, was 
shown by use of hybrid splicing reporter minigenes to cause aberrant spli-
cing. Bioinformatics analyses predicted that the mutation weakens a poten-
tial binding site for splicing stimulatory protein SRSF1, and our preliminary 
results from RNA affinity binding studies corroborates this. Studies are in 
progress to evaluate this further. The present study provides a new and in-
teresting example on how translationally silent substitutions can be dele-
terious by disrupting the finely tuned balance between splicing regulatory 
elements in constitutive exons.

 H.M.F. Riise Stensland: None. G.M. Hansen: None. G.H. Bruun: None. G. 
Evjen: None. T. Levade: None. B.S. Andresen: None.
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Megdel syndrome in two Turkish siblings: a novel SERAC1 mutation
D. Yücel Yılmaz1, Ö. Ünal1, R. Özgül2, A. Dursun1;  
1Hacettepe University Department of Pediatrics, Metabolism Unit, Ankara, Turkey, 
2Hacettepe University, Institute of Child Health, Department of Pediatrics, Metabolism 
Unit, Ankara, Turkey.

MEGDEL syndrome was described as a distinct entity with association of 
3-methylglutaconic aciduria with impaired oxidative phosphorylation, 
deafness, encephalopathy, Leigh-like lesions on brain imaging, progressive 
spasticity and dystonia. It is an autosomal recessive disorder and, recently, 
it has been reported that SERAC1 (Serine Active Site Containing 1) gene mu-
tations cause this syndrome.
Here we present two siblings with 3-methylglutaconic acid and 3-methyl-
glutaric aciduria, microcephaly, growth retardation, dysmorphic features, 
severe sensorineural deafness, progressive spasticity, dystonia, seizures, 
basal ganglia involvement and degeneration consistent with leigh-like syn-
drome.
Other types of methylglutaconic acidurias were excluded by enzymatic 
analysis and clinical findings. Since the clinical pictures of our affected sib-

lings are very comptible with reported patients with MEGDEL syndrome, 
SERAC1 gene was selected as a candidate gene for mutation screening. Se-
quencing analysis of SERAC1 gene in patients showed novel homozygous 
c.799_800delC (p.Pro267Leu fs*10) mutation in exon 9.
It is the first report of MEGDEL syndrome due to SERAC1 gene mutation 
after the report of Wortmann et.al. (2012) that describes a novel mutation 
,its molecular effects and clinical correlation in the literature.
This study was supported by the Scientific and Technology Research Council 
of Turkey (TÜBİTAK-SBAG-111S217).

 D. Yücel Yılmaz: None. Ö. Ünal: None. R. Özgül: None. A. Dursun: None.

P10.41
Reduction of mutated mitochondrial DNA in MERRF cells by Peptide 
Nucleic Acids modified twice
M. Lamla1, K. Mellert2, R. N. Lightowlers3, H. Seliger4, D. Kaufmann2;  
1Institute of Organic Chemistry III, Ulm, Germany, 2Institute of Human Genetics, Ulm, 
Germany, 3Mitochondrial Research Group, Institute for Ageing and Health, Newcastle 
University, Newcastle upon Tyne, United Kingdom, 4Research Group Chemical Function 
in Biosystems, Ulm, Germany.

The intracellular number of mutated mitochondrial DNA (mtDNA) can in-
crease during life resulting in cellular dysfunctions, e.g. in patients with the 
mitochondriopathy MERRF. We developed a method using peptide nucleic 
acids (PNA) modified twice to inhibit the replication of mutated mtDNA spe-
cifically. For this purpose, PNAs targeting the coding strand were modified 
C-terminal with a cell penetrating peptide and N-terminal with a mitochon-
drial targeting peptide. Transfection of a MERRF cybrid cell line with these 
PNAs results in a highly specific and efficient inhibition of replication of mu-
tated mtDNA. The inhibition of replication strongly depends on the length of 
the PNAs, their concentration and the duration of treatment. The dramatic 
reduction of mutated mtDNA after 4 PNA treatments persists for at least 60 
additional days in the MERRF cell line. We suggest that the used PNA modi-
fications and the choice of the targeted strand are crucial for the successful 
inhibition of mtDNA replication by PNAs.

 M. Lamla: None. K. Mellert: None. R.N. Lightowlers: None. H. Seliger: 
None. D. Kaufmann: None.
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Genomic determinants of metabolic syndrome features in the rat 
recombinant inbred strain panel PXO
M. Mrázová1, L. Šedová1, M. Janků1, F. Liška1, D. Křenová1, M. Krupková1, L. Kazdová2, V. 
Křen1, O. Šeda1;  
1Charles University in Prague, 1st Faculty of Medicine, Prague, Czech Republic, 2IKEM, 
Institute for Clinical and Experimental Medicine, Prague, Czech Republic.

Background: Metabolic syndrome is a prevalent disease characterized by 
concurrent manifestation of 3 symptoms (elevated waist circumference, 
triglycerides, reduced HDL cholesterol, hypertension, elevated fasting glu-
cose). We preformed genome-wide association and linkage study of major 
metabolic syndrome components in recombinant inbred strain panel PXO.
Methods: Adult male rats of 14 PXO strains and two progenitor strains SHR-
Lx a BXH2 (n=183) were subjected to one-week of high-sucrose diet feeding. 
We established morphometric and metabolic profile of the whole PXO pa-
nel including glucose tolerance and triacylglycerol (TG) and cholesterol (C) 
concentrations in 20 lipoprotein fractions were determined. The association 
and linkage analyses utilizing > 20,000 SNPs were performed using MapMa-
nager, the significance validated by 2000 permutations per trait.
Results: In most of the phenotypes we identified substantial gradient among 
the strains (e.g. area under the glycemic curve from 237±25 to 606±35 
mmol/l/180 min). Using interval mapping, we have identified 14 loci sho-
wing suggestive or significant linkage to studied traits. Except for linkage si-
gnals of LDL-TG on chromosomes 3 and 12, PXO strains carrying the SHR al-
lele displayed significantly higher values of the lipid linked traits, e.g. LDL-C 
(21.2±0.4 vs. 12.5±0.4 mg/dl in PXO strains with SHR allele vs. BXH2 allele 
in D3Rat50-D3Got19 block). C concentrations in large, medium and very 
small LDL particles were significantly associated to a single gene (Lrp1b).
Conclusion: Using genome-wide linkage and association we have identified 
new genetic determinants of glucose tolerance, TG and C distribution into 
lipoprotein fractions.
Supported by MSMT project LK11217 “INTEGRAGEN”.

 M. Mrázová: None. L. Šedová: None. M. Janků: None. F. Liška: None. D. 
Křenová: None. M. Krupková: None. L. Kazdová: None. V. Křen: None. O. 
Šeda: None.
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P10.43
Molecular diagnosis of mitochondrial diseases in Egyptian pediatric 
patients : A two year study
D. Mehaney1, L. Selim2, M. Shaarawy3;  
1Chemical Pathology department,Faculty of Medicine-Cairo University, Cairo, 
Egypt, 2Pediatrics department,Faculty of Medicine-Cairo University, Cairo, Egypt, 
3Ophthalmology department,Faculty of Medicine-Cairo University, Cairo, Egypt.

Mitochondrial diseases (MCDs) are an important cause of morbidity and 
mortality in both adults and children. MCDs are caused by mutations in both 
nuclear and mitochondrial encoded genes. This report is the first one to de-
scribe the screening and diagnostic molecular service for MCDs routinely 
started at the Inherited Metabolic Disease Unit laboratory at Cairo Universi-
ty Children’s hospital from January 2011.
DNA was extracted from whole blood samples of 62 Egyptian Pediatric pa-
tients using standard protocol. Eight patients were clinically and radiologi-
cally suspected to have Myoclonus epilepsy and ragged-red fibers (MERRF), 
17 patients with mitochondrial encephalomyopathy , lactic acidosis and 
stroke-like episodes (MELAS), 31 patients with and Leigh‘s syndrome/Neu-
ropathy Ataxia Retinitis Pigmentosa syndromes (LS/NARP), 3 with Leber‘s 
hereditary optic neuropathy (LHON), 2 patients with Mitochondrial Neuro-
gastrointestinal Encephalopathy (MNGIE) and one with chronic progressive 
external ophthalmoplegia (CPEO).
Common mtDNA point mutations were screened using Polymerase Chain 
Reaction-Restriction Fragment Length Polymorphism and confirmed by di-
rect sequencing. Sequencing analysis of the nuclear Thymidine hosphoryla-
se (TP) gene was done in MNGIE patients.
The A3243G mutation was detected in one patient with MELAS and the 
T14484C was detected in two patients with LHON. The c.3371A>C and 
c.4183G>A in TP gene were detected in MNGIE patients.
As Egypt is a country with high rate of consanguineous marriage, the mole-
cular pathogenesis of MCDs is suspected to be of nuclear genetic origin. Mi-
toexome and whole exome sequencing represents an appealing approach 
for detection of disease causing variants.

 D. Mehaney: None. L. Selim: None. M. Shaarawy: None.

P10.44
Interest of exome sequencing in prenatal diagnosis of mitochondrial 
disorders.
S. Ait-El-Mkadem, A. Chaussenot, C. Rouzier, K. Fragaki, S. Bannwarth, V. Paquis-
Flucklinger;  
Nice Hospital - Medical Genetics Department , National Center for Mitochondrial 
diseases - IRCAN UMR7284 / INSERM U1081 / UNS, NICE, France.

Mitochondrial dysfunction is a major cause of metabolic disorders and 
accounts for a large variety of clinical symptoms in both childhood and 
adulthood. Genetic diagnosis is complex and challenging because of the in-
volvement of mitochondrial or nuclear DNA and of primary or secondary 
nature of respiratory chain (RC) dysfunction. While mutations in nuclear 
genes underlie the vast majority of RC deficiencies, in most patients, genes 
and molecular mechanisms responsible remain unknown. Here, we report 
three consanguineous families with two affected siblings born from healthy 
parents suggesting an autosomal recessive transmission. Affected children 
presented with severe symptoms from the mitochondrial disease spectrum, 
beginning before 2 months of age, and associated to a RC deficiency. No mu-
tation was found in mtDNA nor in known nuclear genes possibly involved 
regarding phenotypes and affected RC complexes. By using Whole Exome 
Sequencing (WES), we identify causative genes in all cases with mutations 
in SERAC1, COQ2 and SIAT9 encoding the GM3 synthase (GM3S). In the last 
family, we showed that GM3S deficiency was responsible for a secondary 
RC defect with a decrease of mitochondrial membrane potential leading to 
apoptosis in patients’ fibroblasts. Moreover, our findings allow direct bene-
fit for parents since prenatal diagnosis was performed in the 3 families and 
mutation analysis showed the non affected status of the fetus. In conclusion, 
our work highlights the importance of WES in prenatal diagnosis of mito-
chondrial disorders.

 S. Ait-El-Mkadem: None. A. Chaussenot: None. C. Rouzier: None. K. Fragaki: 
None. S. Bannwarth: None. V. Paquis-Flucklinger: None.

P10.45
Prevalence of rare mitochondrial DNA mutations in mitochondrial 
disorders
S. Bannwarth1,2, V. Procaccio3, A. Lebre4, C. Jardel5, A. Chaussenot1,2, C. Hoarau1,2, H. 
Maoulida6, N. Charrier6, X. Gai7, H. Xie8, M. Ferré3, K. Fragaki1,2, G. Hardy9, B. Mousson 
de Camaret10, S. Marlin11, C. Dhaenens12, A. Slama13, C. Rocher14, J. Bonnefont15, A. 

Rötig15, N. Aoutil5, M. Gilleron5, V. Desquiret-Dumas3, P. Reynier3, J. Ceresuela10, L. 
Jonard11, A. Devos12, C. Espil-Taris14, D. Martinez9, P. Gaignard13, K. Le Quan Sang15, P. 
Amati-Bonneau3, M. Falk16, C. Florentz17, B. Chabrol18, I. Durand-Zaleski6, V. Paquis-
Flucklinger1,2;  
1Hôpital Archet 2, CHU de Nice, Service de Génétique Médicale, NICE, France, 2IRCAN, 
CNRS UMR 7284/Inserm U1081/UNS, Faculté de Médecine, Nice, France, 3IBS 
Laboratoire de Génétique, CHU Angers, Angers, France, 4Inserm U781 Service de 
Génétique, Hôpital Necker-Enfants Malades, Paris, France, 5Biochimie Métabolique, 
Centre de Génétique moléculaire et chromosomique, Groupe hospitalier Pitié Salpétrière, 
Paris, France, 6URCEco Ile de France, APHP, Hôpital de l‘Hôtel Dieu, Paris, France, 
7Department of Molecular Pharmacology and Therapeutics, Loyola University Health 
Sciences Division, Maywood, IL, United States, 8Bioinformatics Core Facility The 
Children‘s Hospital of Philadelphia, Philadelphia, PA, United States, 9Laboratoire de 
Biochimie et Génétique moléculaire, CHU de Grenoble, La Tronche, France, 10Service 
des Maladies Héréditaires du Métabolisme, Centre de Biologie et de Pathologie Est 
Groupement Hospitalier Est, CHU de Lyon, Lyon, France, 11Centre de Référence des 
surdités génétiques, APHP, Hôpital des Enfants Armand Trousseau, Paris, France, 12UF 
Génopathies, Laboratoire de Biochimie, Centre de biologie CHRU de Lille et Université 
Lille Nord de France, Lille, France, 13Laboratoire de Biochimie, CHU de Bicêtre, APHP, 
Le Kremlin Bicêtre, Paris, France, 14Laboratoire de Physiopathologie Mitochondriale 
U688 INSERM, Université Victor Segalen Bordeaux 2, Bordeaux, France, 15Inserm U781 
Service de Génétique, Hôpital Necker-Enfants Malades, Université Paris Descartes, Paris, 
France, 16Divisions of Human Genetics and Pulmonary Medicine, The Children‘s Hospital 
of Philadelphia, Philadelphia, PA, United States, 17Architecture et Réactivité de l’ADN, 
Université Louis Pasteur de Strasbourg, CNRS, IBMC, Strasbourg, France, 18Department 
of Neuropediatrics, T

Background. Mitochondrial DNA (mtDNA) diseases are rare disorders 
whose prevalence is estimated around 1/5000. Patients are usually tested 
only for deletions and for common mutations of mtDNA which account for 
5-40% of cases depending on the studies. However, the prevalence of rare 
mtDNA mutations is totally unknown. 
Methods. We analysed the whole mtDNA in a cohort of 743 patients, suspec-
ted of manifesting a mitochondrial disease, after excluding of deletions and 
common mutations. Both heteroplasmic and homoplasmic variants were 
identified using two complementary strategies (Surveyor and MitoChip). 
Multiple correspondence analyses followed by hierarchical ascendant clu-
ster process were used to explore relationships between clinical spectrum, 
age at onset and localisation of mutations.
Results. A total of 7.4% of deleterious mutations and 22.4% of novel puta-
tive mutations were identified. Pathogenic heteroplasmic mutations were 
more frequent than homoplasmic mutations (4.6% versus 2.8%). Patients 
carrying deleterious mutations showed symptoms before 16 years of age in 
67% of cases. Early-onset disease (<1 year) was significantly associated with 
mutations in protein-coding genes (mainly in complex I) while late-onset 
disorder (>16 years) was associated with mutations in tRNA genes. MTND5 
and MTND6 genes were identified as “hotspots” of mutations, with Leigh 
syndrome accounting for the large majority of associated phenotypes.
Conclusions. Rare mitochondrial DNA mutations probably account for 
more than 7.4% of patients with respiratory chain deficiency. This study 
shows that a comprehensive analysis of mtDNA is essential, and should in-
clude young children, for an accurate diagnosis that becomes now accessible 
with the development of Next-Generation Sequencing technology.

 S. Bannwarth: None. V. Procaccio: None. A. Lebre: None. C. Jardel: None. A. 
Chaussenot: None. C. Hoarau: None. H. Maoulida: None. N. Charrier: 
None. X. Gai: None. H. Xie: None. M. Ferré: None. K. Fragaki: None. G. Hardy: 
None. B. Mousson de Camaret: None. S. Marlin: None. C. Dhaenens: None. A. 
Slama: None. C. Rocher: None. J. Bonnefont: None. A. Rötig: None. N. 
Aoutil: None. M. Gilleron: None. V. Desquiret-Dumas: None. P. Reynier: 
None. J. Ceresuela: None. L. Jonard: None. A. Devos: None. C. Espil-Taris: 
None. D. Martinez: None. P. Gaignard: None. K. Le Quan Sang: None. P. 
Amati-Bonneau: None. M. Falk: None. C. Florentz: None. B. Chabrol: None. I. 
Durand-Zaleski: None. V. Paquis-Flucklinger: None.

P10.46
The effect of citrulline and arginine supplementation on lactic 
acidemia in MELAS syndrome
A. W. El-Hattab1, L. Emrick2, K. Williamson2, W. Craigen2, F. Scaglia2;  
1King Fahad Medical City, Riyadh, Saudi Arabia, 2Baylor College of Medicine, Houston, 
TX, United States.

Background: Mitochondrial encephalomyopathy, lactic acidosis, and stro-
ke-like episodes (MELAS) syndrome is a common mitochondrial disorder in 
which nitric oxide (NO) deficiency can play major roles in the pathogenesis 
of several complications including stroke-like episodes, myopathy, and lactic 
acidosis. Arginine and citrulline act as NO precursors and their administra-
tion can restore NO production in MELAS. Lactic acidemia in MELAS results 
from an inability of dysfunctional mitochondria to generate sufficient ATP, 
leading to shunting of pyruvate to lactate. Hypoperfusion may result in lactic 
acidosis. Therefore, NO deficiency in MELAS can result in decreased blood 
perfusion and therefore aggravates lactic acidosis.
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Methods: We measured plasma lactate concentrations in 10 adults with 
MELAS before and after 48-hour supplementation of oral L-arginine at a 
dose of 10 g/m2 body surface area/day. The study was subsequently repea-
ted before and after L-citrulline.
Results: The average plasma lactate concentration was lower after arginine 
(3.16→2.99 mmol/L) and citrulline (3.17→2.94 mmol/L) supplementati-
ons. This reduction was statistically significant after citrulline (p<0.05), but 
not after arginine.
Conclusions: The reduction in lactate after arginine and citrulline supple-
mentations add more evidence to their potential therapeutic utility in ME-
LAS. Previous study showed that both arginine and citrulline supplementa-
tions increase NO production in MELAS with citrulline resulting in higher 
increment. In this study the lactate reduction was more significant after 
citrulline supplementation which can be due to the superiority of citrulline 
in increasing NO leading to a better perfusion and lower lactate levels. These 
results also suggest that citrulline can have a better therapeutic effect.

 A.W. El-Hattab: None. L. Emrick: None. K. Williamson: None. W. Craigen: 
None. F. Scaglia: None.

P10.47
The RedMIT mouse
A. Diot1, L. MacLeod1, C. Liao1, J. Carver1, R. Neves2, R. Gupta3, Y. Guo3, T. Enver3, F. Iborra4, 
J. Poulton1;  
1Oxford University, NDOG, Oxford, United Kingdom, 2Center for Neuroscience and Cell 
Biology, University of Coimbra, Coimbra, Portugal, 3UCL, Cancer Institute, London, 
United Kingdom, 4Department of Molecular and Cellular Biology, Centro Nacional de 
Biotecnologia, Consejo Superior de Investigaciones Cientificas, Madrid, Spain.

Mitochondrial diseases are common and symptoms range from isolated 
presbyacusis, to loss of vision, to catastrophic neurodegeneration. Treat-
ments are ineffective but mitophagy, mitochondrial recycling which is im-
portant in mitochondrial quality control, has been suggested in studies to 
have a role in neurodegeneration. We have generated a transgenic mouse 
strain (RedMIT mouse) expressing the dsRed-monomer targeted to mito-
chondria to follow mitochondrial turnover.
We confirmed that dsRed is targeted to mitochondria in tissues section and 
in MEFs from this mouse. We used Imagestream (Amnis) to investigate the 
co-localisation of mitochondria and the autophagic marker LC3; an increase 
in co-localisation with a chloroquine treatment validated the system.
We identified two populations of mice with either low or high proportion of 
blood cells expressing dsRed. Interestingly the low expressing population 
shows the most LC3 labelling. Similarly MEFs with more LC3 have less ds-
Red. These observations suggest that dsRed expressing mitochondria could 
be removed by mitophagy and thus that dsRed might impair the mitochon-
drial functions.
Oxygen consumption measurements of RedMIT tissues and MEFs showed 
a slightly affected function compared to wild-type. A lower mitochondrial 
potential in RedMIT MEFs than wild-type MEFs is also found.
Finally we monitored the blood level of dsRed in mice and showed a drop 
with time. This latter result recapitulates the age-dependent fall in level of 
3243 mutant mtDNA in mitochondrial disease patients.
In conclusion we have a mouse model with dsRed targeted to mitochondria 
that mildly impairs mitochondrial functions. This RedMIT mouse may use-
fully recapitulate features of heteroplasmic mtDNA disease.

 A. Diot: None. L. MacLeod: None. C. Liao: None. J. Carver: None. R. Neves: 
None. R. Gupta: None. Y. Guo: None. T. Enver: None. F. Iborra: None. J. 
Poulton: None.

P10.48
Identification of the first nonsense mutation in the PDX1 gene in a 
family with diabetes mellitus
P. J. Laitinen-Forsblom1, T. Kröplin2, C. Nevinny-Stickel-Hinzpeter1;  
1synlab MVZ Humane Genetik, Munich, Germany, 2Diabetes Schwerpunktpraxis, 
Elmshorn, Germany.

Maturity onset Diabetes of the Young type 4 (MODY4) is a monogenic form 
of diabetes mellitus caused by mutations in the PDX1 homeobox gene. PDX1 
encodes a pancreatic beta-cell specific transcription factor essential for the 
embryonic development of the pancreas.
The index patient presented with a gestational diabetes at the age of 28 years 
(1-hour-OGTT 192mg/dl). No insulin therapy was necessary. The pregnan-
cy ended at a spontaneous full term delivery (birth weight 3530g). Three 
months after the pregnancy the patient showed impaired glucose tolerance 
(1-hour-OGTT 148 mg/dl) but no other symptoms of diabetes. Her habitus 
is slender (BMI 19). Currently, she shows normal blood sugar levels (fasting 

glucose 98 mg/dl) and slightly elevated C-peptide level (1,42 nmol/l).
Direct sequencing of the PDX1 gene revealed the heterozygous mutation 
c.204C>G resulting in a preliminary stop codon (p.Tyr68*). Sequencing and 
MLPA analysis of HNF1A, GCK, HNF4A, and HNF1B revealed no pathogenic 
mutations.
We analysed the maternal family of the index patient and detected the mu-
tation in her mother (suffering from non-insulin dependent diabetes melli-
tus) and aunt (showing elevated blood sugar levels but no diabetes). In her 
grandmother with type 2 diabetes requiring insulin therapy the mutation 
was not detected. The diseased grandfather, known to have diabetes, is thus 
an obligate carrier of the mutation.
Until the year 2013, altogether 13 mutations in the PDX1 gene have been de-
scribed. Here we describe the first nonsense mutation in the PDX1 gene. In a 
heterozygous state, this mutation is associated with a mild form of MODY.

 P.J. Laitinen-Forsblom: None. T. Kröplin: None. C. Nevinny-Stickel-Hinzpeter: 
None.

P10.49
HNF1A gene analysis in the MODY suspected Turkish patients
O. Yalcin Capan1, M. Sargin2, E. Berber1;  
1Istanbul Arel University, Istanbul, Turkey, 2Kartal Education and Research Hospital, 
Istanbul, Turkey.

Maturity-onset diabetes of the young (MODY) is an early-onset non autoim-
mune form of diabetes with an autosomal-dominant mode of inheritance. 
MODY has at least 10 subtypes associated with distinct genes. MODY3 asso-
ciated with hepatocyte nuclear factor- 1 alpha (HNF1A) gene mutations is 
the most common type of MODY. It accounts for 12-65% of all MODY cases in 
Europe. MODY3 is dignosed during adolescence or early adulthood. MODY3 
requires pharmocological treatment and late-onset microvascular compli-
cations are frequently observed in the patients. More than 300 different mu-
tations were identified in the MODY3 patients. Functional studies revealed 
that they cause insulin deficiency by the loss of function or by the dominant 
negative effect. The purpose of the study is to determine the genetic profile 
of MODY3 in the Turkish patient population by analyzing HNF1A gene. To 
identify HNF1A gene mutations HNF1A gene exonic sequences, exon-intron 
boundaries, the promoter sequence was analyzed by direct DNA sequencing 
in 35 MODY suspected patients. One novel (p.Ser345Tyr) and two previous-
ly known (p.Thy10Met, p.Arg263Cys) mutations were identified. In addition 
6 of the patients were heterozygous for p.Ile27Leu polymorphism that was 
associated with insulin resistance. Besides,a common haplotype (p.459Leu, 
p.487Asn, and IVS7+7G>A polymorphisms) was identified in 38 percent of 
the patients. Case control association study revealed that it was not assso-
ciated with MODY3.In conclusion, this study revealed that the frequency of 
MODY3 in the Turkish MODY suspected patients is 8.5 percent. Future stu-
dies will reveal whether there are other genes responsible for the MODY 
phenotype in the Turkish population.

 O. Yalcin Capan: None. M. Sargin: None. E. Berber: None.

P10.50
Genetic heterogeneity of patients with Familial Young-Onset Diabetes: 
data from the Slovak nation-wide survey in years 2003-2012
D. Gasperikova1,2, J. Stanik1,3, M. Huckova1,2, L. Valentinova1, I. Masindova1, D. 
Stanikova1,3, J. Michalek4;  
1Institute of Experimental Endocrinology, SAS, Bratislava, Slovakia, 2Centre for 
Molecular Medicine, SAS, Bratislava, Slovakia, 3First Dep. of Pediactrics, Children`s 
University Hospital, Bratislava, Slovakia, 4National Instituten of Diabetes and 
Endocrinology, Lubochna, Slovakia.

INTRODUCTION: Maturity Onset Diabetes of the Young (MODY) is a hetero-
geneous group of monogenic diabetes with early onset, familiar appearan-
ce, and autosomal dominant inheritance. Familial Young-Onset Diabetes 
(FYOD) represents a part of MODY caused predominantly by mutations in 
the genes for transcription factors.
THE AIM of this study was to identify the etiology of the Slovakian families 
with the clinical suspicion on the Familial Young-Onset Diabetes by the DNA 
analysis of the known MODY genes.
METHODS: 399 patients from 184 families were recruited from outpatient 
clinics throughout Slovakia. Relevant genes responsible for FYOD (HNF1A, 
HNF1B, HNF4A, NEUROD1, KCNJ11, insulin, ABCC8) were sequenced and 
MLPA analyzed.
RESULTS: 66 patients from 28 families had a mutation in one of the target 
genes: 24 probands and their 37 family relatives had a mutation in HNF1A 
gene; one family (2 pts) had a mutation in the HNF4A gene, one proband had 
a mutation in insulin gene, one proband had a HNF1B whole gene deletion 
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and one proband had a novel mutation in ABCC8 gene. No KCNJ11 and NEU-
ROD1, gene mutation carriers were found. In 44 families no mutations in the 
analyzed genes were found (MODY-X).
CONCLUSIONS: Among 399 from 184 families with clinical suspicion on 
FYOD the monogenic diabetes was confirmed in 66 patients from 28 fami-
lies. 20 different mutations (from which 8 are novel) were found in 4 out of 
6 analyzed genes. These results indicate a high heterogeneity of etiology of 
the Familial Young-Onset Diabetes in Slovakia.
Supported by: Transendogen/26240220051, VEGA 2/0151/11

 D. Gasperikova: None. J. Stanik: None. M. Huckova: None. L. Valentinova: 
None. I. Masindova: None. D. Stanikova: None. J. Michalek: None.

P10.51
Mutational spectrum of glucokinase (GCK) gene and prevalence of 
monogenic diabetes type GCK-MODY in Slovakia
L. Valentínová1, J. Staník2,1, M. Hučková1,3, M. Balogová1, I. Mašindová1, I. Klimeš1,3, D. 
Gašperíková1,3;  
1Institute of Experimental Endocrinology, Slovak Academy of Sciences, Bratislava, 
Slovakia, 2First Dept. of Paediatrics, Comenius University, Bratislava, Slovakia, 3Centre 
for Molecular Medicine, Slovak Academy of Sciences, Bratislava, Slovakia.

Heterozygous inactivating glucokinase (GCK) mutations cause a subtype of 
maturity-onset diabetes of the young (GCK-MODY) characterised by familial 
mild stable fasting hyperglycaemia. Over 600 GCK mutations have been re-
ported, nevertheless none of them prevails between GCK-carriers. The aim 
of the study was 1) to determine the GCK mutation spectrum and 2) to disc-
lose the prevalence of GCK-carriers among the Slovakian population.
Patients and methods: 369 unrelated probands with clinical suspicion on 
MODY were referred for genetic testing to our laboratory between 2004 - 
2012 from >100 clinical diabetologists and endocrinologists across Slova-
kia. Following the proband’s clinical phenotype consistent with GCK-MODY, 
direct sequencing and MLPA analyses of pancreatic GCK gene were carried 
out.
Results: DNA analyses identified 31 different GCK mutations in 55 probands 
and 90 relatives located in promoter, coding and intronic regions. Missense 
mutations occurred most frequently - 77% (24/31), followed by deletions 
10% (3/31), splice-site substitution 6% (2/31), promoter substitution 3% 
(1/31) and intronic variant 3% (1/31); no exon deletion was detected. Dif-
ferent exon mutations were scattered along the entire GCK length, no hot-
spot region was found. The most frequent GCK mutation in Slovakia (pro-
moter -71G>C) occurred in 27% (15/55) of unrelated families. In Slovakia 
with population of 5,4 millions the minimum prevalence of GCK-MODY was 
estimated to 27 cases/million inhabitants.
Conclusion: We have determined the GCK mutation profile with the Slovaki-
an prevailing mutation (-71G>C). The minimum prevalence of GCK-MODY in 
Slovakia is 27 cases/million inhabitants, which is higher than our previously 
published data.
Funded by VEGA2/0151/11, ERDF(TRANSENDOGEN/26240220051).

 L. Valentínová: None. J. Staník: None. M. Hučková: None. M. Balogová: 
None. I. Mašindová: None. I. Klimeš: None. D. Gašperíková: None.

P10.52
A comparative transcriptome analysis identifies FGF23-regulated 
genes in HEK293 cells stably expressing KLOTHO
S. Diener1, T. Schwarzmayr1, A. Walther1, T. Wieland1, B. Lorenz-Depiereux1, T. M. 
Strom1,2;  
1Helmholtz Zentrum München, German Research Center for Environmental Health, 
Institute of Human Genetics, Munich, Germany, 2Klinikum Rechts der Isar der 
Technischen Universität München, Institute of Human Genetics, Munich, Germany.

Phosphate is the most abundant anion in the human body and is crucial for 
various biological functions like cellular activity and bone mineralization. 
A key regulator of phosphate homeostasis is fibroblast growth factor 23 
(FGF23). It is mainly secreted from osteocytes, circulates in the blood and 
binds to receptor heterodimers composed of FGF receptor 1 (FGFR1) and 
KLOTHO in the kidney. As elevated FGF23 levels are the main cause of hy-
pophosphatemia in monogenic disorders of phosphate homeostasis (XLH 
(MIM 307800), ADHR (MIM 193100), ARHR1 (MIM 241520) and ARHR2 
(MIM613312)), further studies on the regulation of phosphate metabolism 
are necessary to identify possible therapeutic targets. FGF23 activates KLO-
THO/FGFR1 to inhibit renal phosphate reabsorption and to suppress 1,25-
dihydroxyvitamin D3 synthesis. Little is known about FGF23/KLOTHO/
FGFR1 signalling and downstream targets of FGF23 contributing to its phos-
phaturic action. For this purpose, we established an in vitro cell system of 
FGF23-inducible HEK293 cells that stably express KLOTHO (HEK293-KL). 

To find early expressed FGF23-induced transcripts, we performed who-
le transcriptome analysis. We used the technology of RNA-Seq, which is a 
massively parallel sequencing approach to allow genome-wide analysis of 
gene expression profiles at a far higher resolution than is available with mi-
croarray-based methods. Genome-wide transcriptional changes in HEK293-
KL cells specifically caused by FGF23 were defined by comparing the tran-
scriptome of FGF23-induced HEK293-KL cells with the transcriptomes of 
not induced HEK293-KL cells and mock-treated HEK293 cells. We tried to 
identify new FGF23-responsive genes that might belong to a network of fac-
tors involved in the regulation of phosphate homeostasis.

 S. Diener: None. T. Schwarzmayr: None. A. Walther: None. T. Wieland: 
None. B. Lorenz-Depiereux: None. T.M. Strom: None.

P10.53
Clinical and Genetic Spectrum of Mucopolysaccharidosis Type VI 
(Maroteaux-Lamy Syndrome) at Eastern Province of Saudi Arabia
N. A. Al-Sanna‘a1, R. P. Mathew2;  
1Dhahran Health Center, Dhahrab, Saudi Arabia, 2Vanderbilt Children Hospital, 
Vanderbilt, TN, United States.

Mucopolysaccharidodis (MPS) type VI or Maroteaux-Lamy Syndrome 
(MIM#253200) is an autosomal recessive lysosomal storage disease caused 
by deficiency of the enzyme N-acetylgalatcosamin-4-sulfatase or Arylsuulfa-
te B. This will lead to a progressive intracellular accumulation of the glyac-
sosaminoglycans, dermatan sulfate resulting into a wide range of multi-sy-
stemic dysfunction. It is a clinically heterogeneous disorder ranging from 
a mild to moderate and severe phenotype. So far, more than 130 different 
mutations in the ARSB gene have been identified. However, most are uni-
que to individual families making population screening is difficult. Here we 
report 16 Saudi Arab affected patients from 6 unrelated families from the 
Eastern Province of Saudi Arabia presented with a severe phenotype. All 
of the tested patients were found to be homozygous the nonsense mutati-
on c.753C>G (p.Y251X) at ARSB gene. This is a good reflection of the high 
consanguinity rate among this population. We propose that this mutation 
could be utilized for screening individuals at risk within this region of the 
country.

 N.A. Al-Sanna‘a: None. R.P. Mathew: None.

P10.54
Prenatal diagnosis of Mucopolysaccharidosis by two-dimentional 
electrophoresis of amniotic fluid glycosaminoglycans: An Egyptian 
experience.
M. M. Ibrahim1, A. L. Aboulnasr2, K. Gaber1;  
1National Research Centre, Cairo, Egypt, 2College of Medicine - Cairo University, Cairo, 
Egypt.

Abstract: Objective: Prenatal diagnosis of Mucopolysaccharidosis(MPS) in 
pregnancies at risk by means of two-dimensional electrophoresis for ana-
lysis of glycosaminoglycans(GAGs) in amniotic fluid. Subjects and methods: 
This study included 53 pregnant females having previously affected child or 
more with one of the MPS types. Those cases came from allover Egypt du-
ring the period from 2000 till 2012. Consanguineous marriages was present 
in 39 cases (73.6%) and gestational age at time of amniocentesis ranged 
between 15-19 weeks. All the pregnant females were subjected to history 
taking, pedigree construction, clinical examination, amniocentesis guided 
by ultrasound scan. Two-dimensional electrophoretic separation of GAGs 
was done in amniotic fluid of all cases.
Results: 18 cases (34%) out of the 53 pregnant females were affected. Eight 
cases showed electrophoretic pattern of MPS type-I with dermatan and he-
parin sulfate spots, 4 cases MPS type-II with small dermatan and heparan 
spots, one case showed pattern of MPS type-III with heparan and heparan 
sulfate spots and 5 cases showed pattern of MPS type-VI with big dermatan 
spots.
Conclusion: Prenatal diagnosis of MPS for women with previously affected 
child or more using two-dimensional electrophoretic separation of GAGS in 
amniotic fluid is a sensitive, rapid and reliable method for diagnosis. It helps 
those families to have healthy infants and prevent having another affected 
child in the family.

 M.M. Ibrahim: None. A.L. Aboulnasr: None. K. Gaber: None.
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P10.55
Association of mitochondrial respiratory chain polymorphisms with 
obesity and type 2 Diabetes in the spanish population
G. O. De Marco Solar1, M. L. Mansego1, M. Pineda-Alonso2, G. Rojo-Martínez3,4, M. T. 
Martinez-Larrad4,5, S. Morcillo3,4, M. M. Morales-Suárez-Varela6,7, A. Corbaton-Anchuelo4,5, 
A. Dueñas-Laita2, G. M. Martín-Núñez3,4, J. C. Martín Escudero2, J. Redon1,8,9, F. Soriguer3,4, 
R. Carmena1,4,10, M. Serrano-Rios5,4, F. J. Chaves1,4;  
1Research Foundation of the University Clinic Hospital-INCLIVA, Valencia, Spain, 2Rio 
Hortega University Hospital of Valladolid, Valladolid, Spain, 3Carlos Haya Universitary 
Hospital of Málaga, Málaga, Spain, 4CIBER of Diabetes and Associated Metabolic 
Diseases (CIBERDEM), Barcelona, Spain, 5Biomedical Research Foundation from the 
San Carlos University Clínic Hospital of Madrid, Madrid, Spain, 6Research group CIBER 
CB06/02/0045, CIBER actions - Epidemiology and Public Health, Madrid, Spain, 
7University of Valencia, Center for Public Health Research (CSIP), Valencia, Spain, 
8University Clinic Hospital of Valencia, Valencia, Spain, 9CIBER 03/06 Physiopathology 
of Obesity and Nutrition (CIBEROBN), Institute of Health Carlos III, Minister of Health, 
Madrid, Spain, 10University of Valencia, Valencia, Spain.

OBJECTIVE: To study the association between genes codifying for mito-
chondrial respiratory chain (MRC) subunits and BMI and obesity as well as 
the impact on the risk to develop type 2 diabetes in the general population 
from Spain.
RESEARCH DESIGN AND METHODS: Three thousand seven hundred and 
thirty-one subjects (age range 21 to 89) from three different population-
based studies of Spain, were studied. Forty-eight single nucleotide poly-
morphisms (SNPs) of chromosomal genes which codify MRC proteins were 
selected and processed by the SNPlex method.
RESULTS: Significant associations were observed between polymorphisms 
rs4600063 (SDHC gene), rs11205591 (NDUFS5 gene), rs10891319 (SDHD 
gene) and BMI (p-value= 0.04, 0.0011 and 0.0004, respectively) and obesity 
risk (OR=0.72, p-value=0.0072; OR=0.72, p=0.039; OR=1.25, 0.0038, respec-
tively). In addition, polymorphisms rs11205591 and rs10891319, showed a 
significant epistatic interaction for BMI levels and obesity risk. Finally, the 
GG genotype of rs11205591 polymorphism significantly reduced the risk 
of being diabetic after including age and sex as covariables (OR= 0.32, 0.17-
0.62; p-value =0.0001), and BMI (OR=0.37, 0.19-0.72; p-value =0.0008).
CONCLUSIONS: Polymorphisms of genes codifying MRC can be involved in 
BMI variation and can be related to the risk for being obese in the Spanish 
general population. Furthermore, the rs11205591 (NDUFS5 gene) polymor-
phism might contribute to the risk to develop type 2 diabetes.

 G.O. De Marco Solar: None. M.L. Mansego: None. M. Pineda-Alonso: 
None. G. Rojo-Martínez: None. M.T. Martinez-Larrad: None. S. Morcillo: 
None. M.M. Morales-Suárez-Varela: None. A. Corbaton-Anchuelo: None. A. 
Dueñas-Laita: None. G.M. Martín-Núñez: None. J.C. Martín Escudero: None. J. 
Redon: None. F. Soriguer: None. R. Carmena: None. M. Serrano-Rios: 
None. F.J. Chaves: None.

P10.56
Dysmorphic features in Niemann-Pick type C disease: Blurring the 
frontiers between dysmorphology and biochemical genetics
C. M. Lourenco1, V. van der Linden2, E. Ribeiro3, M. Santos4, W. Marques Jr1;  
1University of Sao Paulo, Ribeirao Preto, Brazil, 2Hospital Barão de Lucena, Recife, 
Brazil, 3Albert Einstein Hospital, Fortaleza, Brazil, 4Pequeno Principe Hospital, Curitiba, 
Brazil.

Background: Niemann-Pick type C disease (NP-C) is a rare lysosomal disor-
der whose presentation in early infancy is usually nonspecific and may be 
overlooked, specially because at this age, the classical neurological features 
of the disease - as the vertical supranuclear gaze palsy - are absent. Facing 
this challenge, it is important to develop tools and to recognize clinical clues 
that can lead to an early diagnosis. Here we report, for the first time, a cohort 
of NPC patients whose facial features point out to a similar “facial gestalt” 
that could help both the non-specialist clinician and the clinical geneticist 
to a early recognition of the disease or at least to raise a clinical suspicion. 
Discussion: In an apparent opposition to other lysosomal storge disorders 
(LSDs), NPC was generally considered a non-dysmorphic inborn error of 
metabolism, nevertheless there are some facial features that can make pos-
sible to recognize a facial phenotype in infants with NPC. This fact is not 
surprising since dysmorphic manifestations can be expected as a result of 
disorders which affect the synthesis, traffic or early steps in the degrada-
tion of the large molecules. Conclusion: Identification of some dysmorphic 
features can add one more ‘layer’ in the investigation of NPC in early infan-
cy, although that there is still a need to further development of screening 
tools in a effort for a better and earlier recognition and management of the 
disease.

 C.M. Lourenco: None. V. van der Linden: None. E. Ribeiro: None. M. Santos: 
None. W. Marques Jr: None.

P10.57
Mutation Screening in NPC1 and NPC2 Genes in 37 Turkish Patients 
Suspected with Niemann-Pick disease Type C: Six Novel Mutations
R. K. Özgül1, D. Yücel Yılmaz2, A. Yüce3, A. Dursun2;  
1Hacettepe University Institute of Child Health, Department of Pediatrics, Metabolism 
Unit, Ankara, Turkey, 2Hacettepe University , Department of Pediatrics, Metabolism Unit, 
Ankara, Turkey, 3Hacettepe University, Faculty of Medicine, Department of Pediatrics, 
Gastroenterology Unit, Ankara, Turkey.

Niemann-Pick disease Type C (NPC) is a rare autosomal recessive lysosomal 
lipid storage disorder with probable minimal incidence of 1/120,000 live 
births. Clinical presentation of NPC is extremely heterogeneous, featuring a 
range of systemic and neurological signs that are not specific for the disease 
progression and prognosis. As a result, the diagnosis of NPC can be a pro-
longed and complicated. NPC is caused by mutations in the NPC1 (in 95% of 
cases) or in the NPC2 (in around 5% of cases) genes. To date more than 300 
disease-causing mutations have been reported.
In this study, mutation screening of 25 exons in NPC1 gene and 5 exons of 
NPC2 was performed in 37 unrelated Turkish patients suspected with NPC. 
Twelve different mutations in NPC1 and NPC2 gene were detected in 13 of 
37 patients. In regard to novel mutations in NPC1 gene, c.2229_2230delTG, 
p.Trp949Gly, p.Asn906Tyr were detected as homozygously and c.3246-
2delAG¬¬_¬3246-3247delTG mutation was detected with p.Pro1007Ala 
mutation in compound heterozygously. In addition, two novel mutations p. 
Ala181Thr and p.Thr375Pro were detected in patients as heterozygously in 
NPC1 gene.
NP-C diagnosis in these individuals were confirmed by this molecular gene-
tic analysis study. The mutation detection rate which resulted in confirmed 
molecular genetic diagnosis, is found 25% in this selected group of patients. 
This study would be helpful for to raise the awareness and improve the early 
diagnosis and therapy of the disease in Turkish patients.

 R.K. Özgül: None. D. Yücel Yılmaz: None. A. Yüce: None. A. Dursun: None.

P10.58
Characterization of the human ornithine carbamoyltransferase 
promoter
O. Luksan1, L. Dvorakova2,3, M. Jirsa1;  
1Institute for Clinical and Experimental Medicine, Prague, Czech Republic, 2Institute of 
Inherited Metabolic Disorders, First Faculty of Medicine, Charles University in Prague, 
Prague, Czech Republic, 3General University Hospital, Prague, Czech Republic.

Full transcriptional activity of human ornithine carbamoyltransferase (OTC, 
EC 2.1.3.3; MIM#300461) promoter depends on an upstream enhancer. The 
promoter-enhancer interaction contributes to tissue specific expression of 
OTC in the liver. The aim of our study is a detailed characterization of basic 
OTC regulatory elements in human.
Using the luciferase reporter assay with constructs containing a series of 
truncated promoter variants, we specified the 173 bp core promoter region 
carrying three positive and a negative cis-acting element. The Cis1+ positive 
regulatory element reaching 80% of the promoter activity was found in a 
short sequence of 35 base-pairs located close to the transcription start site. 
Another regulatory elements Cis2+, Cis3- and Cis4+ were localized within 
the positions 128-179 bp, 180-219 bp and 220-269 bp upstream the initia-
tion codon.
We set up an innovated DNase I footprinting method based on the capillary 
electrophoresis of fluorescently labeled fragments after DNase I cleavage. 
The comparative analysis of electrophoreograms revealed protected regions 
corresponding to Cis1+ and Cis2+ elements.
Introducing the electromobility shift assay we demonstrated DNA-protein 
interaction in all investigated cis-acting elements. Two of them, Cis1+ and 
Cis2+, contained short sequences recognized by HNF-4, a transcription fac-
tor playing an essential role in the OTC gene regulation in rodents. A binding 
site for COUP-TF, an antagonist to HNF-4 in rat was found in the Cis3- region. 
The nature of the Cis4+ element remains unknown; however it contains a 
conserved TATA-like domain and could serve as a binding site to the TBP 
transcription factor.
Financial support: IKEM_MZ0-00023001, GAUK-251168_99910

 O. Luksan: None. L. Dvorakova: None. M. Jirsa: None.
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P10.59
Fatal Outcome of Iron-Sulfur Cluster Scaffold NFU1 Gene mutations in 
a Neonatal Patient.
S. SENECA1,2, J. Smet3, A. Vanlander3, R. Van Coster3, D. Roland4, B. De Paepe3, W. Lissens1,2, 
M. Bonduelle1,2, L. De Meirleir5,2;  
1UZ Brussel, Center for Medical Genetics, Brussels, Belgium, 2REGE, Vrije Universiteit 
Brussel (VUB), Brussels, Belgium, 3Ghent University Hospital, Department of Pediatrics, 
Division of Pediatric Neurology and Metabolism, Ghent, Belgium, 4Centre Agréé des 
Maladies Héréditaires du Métabolisme, Institut de Pathologie et de Génétique, Gosselies, 
Belgium, 5UZ Brussel, Pediatric Neurology, Brussels, Belgium.

Mitochondrial diseases are a heterogeneous group of disorders characteri-
zed by a variety of clinical symptoms and a defect of the OXPHOS system, but 
only part of the genes involved in these pathways have been identified. The 
NFU1 protein is implicated in the iron-sulfur (Fe-S) cluster biogenesis. The 
latter are conserved protein co-factors with an essential role in a wide varie-
ty of enzymatic processes, including the e-transfer of complexes I to III of the 
respiratory chain. Recently, mutations in the NFU1 and BOLA3 genes were 
identified in patients with a multiple mitochondrial dysfunction syndrome.

Here we report on a patient with lactic acidosis, tubulopathy, failure to thri-
ve and cardiac hypertrophy who died at 3 months of age. He is compound 
heterozygous for the common c.622G>T (p.Gly208Cys) missense mutation 
and a novel c. 62G>C (p.Arg21Pro) mutation changing a completely conser-
ved arginine residue into a proline. Both parents are heterozygous carriers. 
His metabolic profile was largely characterised by an enzymatic complex II 
defect in lymphocytes, fibroblasts, muscle and liver tissue. Preliminary ob-
servations by BN-PAGE analysis concord with the conclusions of Ferrer-Cor-
tès et al. 2012. They also observed a profound complex II deficiency as the 
main molecular signature of a pNFU1 malfunction and patients surviving 
the first months of life as compared to patients with an NFU1 null allele. To-
day, only a small number of patients with Fe-S cluster protein defects, most 
of them compound heterozygous for the p.Gly208Cys mutation in the NFU1 
gene, have been identified.

 S. Seneca: None. J. Smet: None. A. Vanlander: None. R. Van Coster: None. D. 
Roland: None. B. De Paepe: None. W. Lissens: None. M. Bonduelle: None. L. 
De Meirleir: None.

P10.60
Association between dyslipidaemia and mutations in the genes 
PCSK9, LDLR
A. Zarina1, L. Piekuse1, M. Kreile1, D. Juhnevica2, K. Trusinskis2, A. Erglis2, A. Krumina3;  
1Riga Stradins university Scientific laboratory of molecular genetics, Riga, Latvia, 2Pauls 
Stradins Clinical University Hospital, Latvian Cardiology Center, Riga, Latvia, 3Latvian 
Biomedical Research and Study Center, Riga, Latvia.

Introduction: Coronary heart disease (CHD) is the main cause of death in 
developed countries. One of the main causes of CHD is atherosclerosis, in 
which pathogenesis dyslipidemia is a crucial factor. There are several genes 
involved in cholesterol metabolism, e.g. PCSK9 and LDLR. Mutations and po-
lymorphisms in these genes can be associated with hyper- or hypocholeste-
rolemia, and can cause Familial hypercholesterolemia.
Aim: To determine the association of the polymorphism E670G in the gene 
PCSK9 with dyslipidemia and to test patients with dyslipidemia for seven 
mutations in the gene LDLR.
Material and methods: The study population included 38 patients with dysli-
pidemia and 66 healthy individuals served as a control population.
The E670G polymorphism was detected by RFLP analysis, but the mutati-
ons: D374Y, P664L, L458P, R329X, E207X, D200G, E80K in the gene LDLR 
were detected by ELUCIGENE FH20 (Tepnel Molecular Diagnostics).
Results: Polymorphism E670G - the G allele’s frequency in affected indivi-
duals was 0.3947, in control population - 0.1339 (p=3.9x10 -5, OR 4.217, 
CI95% 2.069-8.587). After linear regression analysis there was not found 
significant association (p>0.05) with any of biochemical markers. Mutation 
E80K in the gene LDLR was found in two individuals with dyslipidemia.
Conclusions
1) Polymorphism E670G in the gene PCSK9 is one of the genetic risk factors 
in development of dyslipidemia, but it is not associated with specific bioche-
mical markers;
2) Mutation E80K in the LDLR gene suggests that two patients have Familial 
hypercholesterolemia, but to make precise diagnosis, the mutations should 
be confirmed by other molecular method.

 A. Zarina: None. L. Piekuse: None. M. Kreile: None. D. Juhnevica: None. K. 
Trusinskis: None. A. Erglis: None. A. Krumina: None.

P10.61
Transcription factor gene MNX1 is a novel cause of permanent 
neonatal diabetes in a consanguineous family
M. Vaxillaire1,2,3, A. Bonnefond1,2,3, E. Vaillant1,2,3, B. Skrobek1,2,3, S. Lobbens1,2,3, M. 
Huyvaert1,2,3, J. Philippe1,2,3, L. Yengo1,2,3, H. Cavé4, K. Busiah5,6, R. Scharfmann5, M. Polak5,6, 
M. M. Abdul-Rasoul7, P. Froguel1,2,3;  
1CNRS UMR8199, Pasteur Institute of Lille, Lille, France, 2European Genomic Institute for 
Diabetes (EGID) FR 3508, Lille, France, 3Lille 2 University, Lille, France, 4Department of 
Genetics, Robert-Debré Hospital, Paris, France, 5Inserm-U845, Université Paris Descartes, 
Sorbonne Paris Cité, Paris, France, 6Department of Paediatric Endocrinology, Necker 
Enfants-Malades Hospital, Paris, France, 7Department of Pediatrics, Faculty of Medicine, 
Kuwait University, Kuwait City, Kuwait.

Background: Permanent neonatal diabetes mellitus (PNDM) is a rare mo-
nogenic form of non-autoimmune diabetes. Genetic defects have been iden-
tified in ~60% of cases, with mutations in ABCC8, KCNJ11 and INS being the 
most frequent causes of PNDM. Recognition of genetic subtypes strongly 
impacts on both patients care and family counselling.
Objective: To identify the genetic aetiology of PNDM in a diabetic child born 
from consanguineous parents of Egyptian origin.
Methods: DNA samples from both the proband and non-diabetic parents 
were analysed for homozygosity mapping using the Illumina 660K-SNP 
chip. We then focused on the runs of homozygosity (ROHs) over 2.5 Mb, 
which were detected only in the patient. Sanger sequencing of candidate ge-
nes (MNX1 and GATA6) present in those ROHs was subsequently performed, 
as well as expression analyses on human embryonic and adult pancreatic 
islet samples.
Results: We identified a putatively causal homozygous mutation in the tran-
scription factor gene MNX1 (c.816C>A/p.Phe272Leu) in the PNDM patient, 
who was clinically diagnosed as a typical case of PNDM without any pan-
creas developmental defects or other clinical features. The probably delete-
rious mutation is located within MNX1 homeodomain helix 2 that is highly 
conserved between species. In human embryonic pancreatic islet samples, 
we showed that MNX1 expression was significantly enriched in pancreatic 
epithelium compared to mesenchyme, suggesting a role of MNX1 in human 
pancreatic beta-cell development.
Conclusion: We report a new putative cause of PNDM from a consan-
guineous family. Replication in other cohorts would be helpful to draw the 
clinical spectrum of MNX1-mutated PNDM patients.

 M. Vaxillaire: None. A. Bonnefond: None. E. Vaillant: None. B. Skrobek: 
None. S. Lobbens: None. M. Huyvaert: None. J. Philippe: None. L. Yengo: 
None. H. Cavé: None. K. Busiah: None. R. Scharfmann: None. M. Polak: 
None. M.M. Abdul-Rasoul: None. P. Froguel: None.

P10.62
LC-MS/MS Analysis of Peroxisomal Biogenesis Disorder (PBD) 
Patients’ Plasma Bile Acids (BA) Implicate Cytosolic BA-CoA:amino 
acid N-acyltranferase (BAAT) Activity in BA Reconjugation and 
Homoeostasis
D. Oglesbee, C. T. Turgeon, P. Hall, M. Magera, D. Gavrilov, S. Tortorelli, K. Raymond, D. 
Matern, P. Rinaldo;  
Mayo Clinic, Rochester, MN, United States.

Bile acids (BA) are required for lipid and vitamin absorption, and choleste-
rol elimination among other functions. BA synthesis originates in the liver, 
and requires thirteen enzymatic steps, including cholesterol nucleus modi-
fication and side-chain oxidation. Glycine- and taurine-conjugation via BAAT 
is the last step before BA excretion into bile. Intestinal bacteria deconjugate 
BAs, but 95% of the BA pool is reabsorbed within enterohepatic circulation. 
BAAT is mostly peroxisomal, implying that deconjugated BAs must circulate 
to peroxisomes for reactivation and reconjugation via a currently unknown 
mechanism. As investigations with PBD patients are indispensible for the 
elucidation of the peroxisome’s role in BA synthesis, we used an LC-MS/MS 
method to measure 18 conjugated and unconjugated plasma BAs (all pri-
mary, secondary, glycine-, and taurine-conjugates) alongside BA precursors, 
dihydroxycholestanoate (DHCA) and tetrahydroxycholestanoate (THCA), in 
PBD patients (n = 52) and controls (n = 279). Whereas PBD plasma contai-
ned elevated BA precursors, DHCA and THCA (median: 379x and 19x > con-
trols, respectively), indicating BA synthesis impairment, taurine-conjugated 
primary BAs (taurocholate and taurochenodeoxycholate) were also marke-
dly elevated (median: 136x and 26x > controls, respectively). In addition, 
the percentage of glycine-conjugated BAs in PBD specimens was half that of 
controls (42% vs. 89%, respectively), suggesting preferential taurine-recon-
jugation of BA pools. In summary, the analysis of BA levels in PBDs demon-
strates the existence of BAAT activity without functional peroxisomes. Mo-
reover, the reduction of the proportion of glycine-conjugated BAs suggests a 
cytosolic localization of BAAT activity in PBD hepatocytes and questions the 
functional purpose of peroxisomal BAAT in BA reconjugation.
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P10.63
Biallelic mutations in the mitochondrial caseinolytic peptidase, CLPP, 
cause Perrault syndrome, an inherited disorder of deafness and 
ovarian failure
E. M. Jenkinson1, A. U. Rehman2, T. Walsh3, J. Clayton-Smith1, K. Lee4, R. J. Morell2, M. 
C. Drummond2, S. N. Khan5, M. A. Naeem5, B. Rauf5, N. Billington6, J. M. Schultz2, J. E. 
Urquhart1, M. K. Lee3, A. Berry7, N. A. Hanley7, S. Mehta8, D. Cilliers9, P. E. Clayton10, H. 
Kingston1, M. J. Smith1, T. T. Warner11, G. C. Black1, D. Trump1, J. R. E. Davis7, W. Ahmad12, 
S. M. Leal4, S. Riazuddin5,13, M. King3, T. B. Friedman2, W. G. Newman1;  
1Centre for Genetic Medicine, University of Manchester and Central Manchester 
University Hospitals NHS Foundation Trust, Manchester, United Kingdom, 2Laboratory 
of Molecular Genetics, National Institute on Deafness and Other Communication 
Disorders, National Institutes of Health, Rockville, MD, United States, 3Department 
of Medicine (Medical Genetics), Genome Sciences, University of Washington, Seattle, 
WA, United States, 4Department of Molecular and Human Genetics, Baylor College 
of Medicine, Houston, TX, United States, 5Centre of Excellence in Molecular Biology, 
University of the Punjab, Lahore, Pakistan, 6Laboratory of Molecular Physiology, 
National Heart, Lung, and Blood Institute, National Institutes of Health, Bethesda, MD, 
United States, 7Centre for Endocrinology & Diabetes, University of Manchester and 
Central Manchester University Hospitals NHS Foundation Trust, Manchester, United 
Kingdom, 8East Anglian Medical Genetics Service, Addenbrookes Hospital, Cambridge, 
United Kingdom, 9Oxford Regional Genetics Centre, Oxford Universities NHS Trust, The 
Churchill Old Road, Headington, Oxford, United Kingdom, 10Paediatrics and Child Health, 
University of Manchester and Central Manchester University Hospitals NHS Foundation 
Trust, Manchester, United Kingdom, 11UCL Institute of Neurology, University College, 
London, United Kingdom, 12Department of Biochemistry, Faculty of Biological Sciences, 
Quaid-I-Azam University, Islamabad, Pakistan, 13Allama Iqbal Medical College/Jinnah 
Hospital Complex, University of Health Sciences, Lahore, Pakistan.

Perrault syndrome is a genetically and clinically heterogeneous autosomal 
recessive condition characterized by sensorineural hearing loss and prema-
ture ovarian failure. By a combination of linkage, homozygosity mapping 
and exome sequencing in three families, we identified mutations in CLPP 
as the cause of this phenotype. In each family, affected individuals were ho-
mozygous for a different pathogenic CLPP allele: the missense mutations 
c.433A>C (p.Thr145Pro), c.440G>C (p.Cys147Ser), and an experimentally 
demonstrated splice donor site mutation c.270+4A>G.
CLPP encodes a highly conserved endopeptidase, a component of a mito-
chondrial ATP-dependent proteolytic complex that forms an element of the 
evolutionarily ancient mitochondrial unfolded-protein response (UPRmt) 
stress signaling pathway. Protein modelling studies indicate the pathogenic 
nature of the mutations. Our findings define biallelic variants in CLPP that 
cause a strikingly variable phenotype of profound pre-lingual sensorineural 
hearing loss and ovarian failure/ovarian dysgenesis. This expands the un-
derstanding of the contribution of mitochondrial proteins to health and di-
sease and allows accurate risk assessment and counselling in families with 
Perrault syndrome.

 E.M. Jenkinson: None. A.U. Rehman: None. T. Walsh: None. J. Clayton-Smith: 
None. K. Lee: None. R.J. Morell: None. M.C. Drummond: None. S.N. Khan: 
None. M.A. Naeem: None. B. Rauf: None. N. Billington: None. J.M. Schultz: 
None. J.E. Urquhart: None. M.K. Lee: None. A. Berry: None. N.A. Hanley: 
None. S. Mehta: None. D. Cilliers: None. P.E. Clayton: None. H. Kingston: 
None. M.J. Smith: None. T.T. Warner: None. G.C. Black: None. D. Trump: 
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P10.64
The spectrum of mutations PAH gene in patients with 
phenylketonuria in Kazakhstan
D. N. Salimbaeva, G. S. Svyatova, G. M. Berezina, I. G. Horoshilova;  
The Scientific Center of the obstetrics, gynecology and perinatology, Almaty, Kazakhstan.

In 2007, in the Republic of Kazakhstan has been introduced the State pro-
gram of genetic screening of newborns for phenylketonuria (PKU). With 
the introduction this program, 54 patients with PKU were identified. The 
national register of patients with PKU in Kazakhstan includes information 
about 106 patients. 57 children with PKU were studied by molecular genetic 
method. The average frequency of PKU in Kazakhstan is equal of 1:18593. 
The aim of our study was detection in genome of PKU patients known mu-
tations in PAH gene.
Molecular genetic analysis of mutations in PAH gene (R408W, R261Q, 
R252W, IVS10-11, IVS12 +1, R158Q, P281L, IVS14 +5) carried out using PCR 
technique.
The most widespread R408W mutation was detected in 20 patients (fre-
quency was 0.538), 4 patient were homozygous and 16 heterozygotes. 

R261Q mutation was found in 5 patients with a frequency 0.096 in hete-
rozygous state. 5 patients had P281L mutation with a frequency of 0.096. 
IVS12+1 was detected in getorozigous state in 2 patients (frequency 0.038). 
IVS10-11 mutation identified only 1 patient with a frequency 0.019. Other 
patient with PKU had unknown mutation, which requires a whole genome 
sequencing RAH gene. 2 patients had a whole genome sequencing RAH 
gene. It was found Arg243Glu (c.728g.a.) and R243Q/R243Q in 7 exon of 
PAH gene.
Application of molecular genetic techniques provided opportunities for dia-
gnosis of hereditary diseases including ethnicity. Molecular genetic study of 
patients allows PKU prenatal diagnosis and detect heterozygous carriers. To 
date, this is the most adequate prevention of PKU in Kazakhstan.

 D.N. Salimbaeva: None. G.S. Svyatova: None. G.M. Berezina: None. I.G. 
Horoshilova: None.

P10.65
Characterization of PMM2 mutations: identification of target mutants 
for specific pharmacological chaperone therapy
P. Yuste-Checa1, P. Sierra-González1, A. Gámez1, M. Martinell2, L. R. Desviat1, M. Ugarte1, 
C. Pérez-Cerdá1, B. Pérez1;  
1Centro de Diagnóstico de Enfermedades Moleculares, CBMSO, CIBERER, IDIPaz., 
Madrid, Spain, 2Minoryx therapeutics, Barcelona, Spain.

Congenital Disorders of Glycosylation (CDG) are a group of multisystemic, 
inherited, metabolic diseases resulting from defects in the protein N-glyco-
sylation pathway. Phosphomanomutase 2 (PMM2) is the affected protein in 
CDG-PMM2 disorder, the most common CDG, for which there is currently 
not an effective treatment. PMM2 is a cytosolic enzyme which converts man-
nose 6-phophate to mannose 1-phosphate. The screening of target mutati-
ons for specific therapies was performed through the functional analysis of 
nine PMM2 mutations. All the studied mutations presented lower amounts 
of PMM2 protein detected by western blot from crude bacterial extracts and 
purified proteins. The analysis of the oligomerization pattern showed an oli-
gomeric profile similar to the wild-type protein with abundance of dimers 
for several mutations others showed increased levels of aggregates while 
one mutation, p.Pro113Leu, did not present any oligomeric state. Protein 
stability, studied by differential scanning fluorimetry, showed that all mu-
tants are more unstable than wild-type shifting the Tm from 2 to 7 °C. Fi-
nally, the specific activity of mutants from pure protein and bacterial crude 
extracts showed a reduction from 50 to 100% compared to the wild-type 
protein. Based on this results and the localization of residues in the PMM2 
crystal structure, we have classified the mutations as catalytic, destabili-
zing and mutations affecting the dimerization. The destabilizing mutations 
pV44A, p.D65Y, p.R162W, p.C241S, p.F207S and p.T237M are promising 
candidates for testing the 15 pharmacological chaperones previously selec-
ted by high-throughput screening from 100 000 library´s compounds using 
the wild-type protein.

 P. Yuste-Checa: None. P. Sierra-González: None. A. Gámez: None. M. 
Martinell: None. L.R. Desviat: None. M. Ugarte: None. C. Pérez-Cerdá: 
None. B. Pérez: None.

P10.66
Interest of QMPSF analysis in the detection of large intragenic POLG1 
rearrangements through the study of a large French cohort
C. ROUZIER1,2, A. CHAUSSENOT1, V. SERRE3, K. FRAGAKI1,4, S. BANNWARTH1,2, S. AIT-
EL-MKADEM1,2, E. KAPHAN5, S. ATTARIAN5, A. CANO6, E. DELMONT7, S. SACCONI7, b. 
Mousson de Camaret8, M. Rio9, A. LEBRE9, C. JARDEL10, R. DESCHAMPS11, C. RICHELME12, 
J. POUGET13, B. CHABROL6, V. PAQUIS-FLUCKINGER1;  
1Department of Medical Genetics, Hôpital L‘Archet 2, NICE, France, 2IRCAN, CNRS 
UMR 7284/INSERM U1081/UNS School of Medicine, Nice sophia antipolis, France, 
3Jacques MONOD Institute, PARIS, France, 4IRCAN, CNRS UMR 7284/INSERM U1081/
UNS School of Medicine, NICE Sophia Antipolis, France, 5Department of Neurology, 
Hôpital La Timone, MARSEILLE, France, 6Department of Neuropediatrics, Hôpital 
La Timone, MARSEILLE, France, 7Department of Neurology, Hôpital L‘Archet 2, NICE, 
France, 8Department of Metabolic diseases, Biology and Pathology centre Est, Lyon, 
France, 9Department of Medical Genetics, Necker Hospital, PARIS, France, 10Department 
of Molecular and Chromosomal Genetics, Pitié-Salpétrière hospital, PARIS, France, 
11Department of Neuromuscular disorders, Fort-de-France Hospital, Martinique, France, 
12Department of Neuropediatrics, Lenval hospital, NICE, France, 13Department of 
Neurology, Hôpital La Timone, NICE, France.

POLG1 is the most commonly gene involved in mitochondrial disorders 
with mitochondrial DNA instability and causes a wide range of diseases 
with recessive or dominant transmission. More than 170 mutations have 
been reported. Most of them are missense mutations but nonsense, splice-
site mutations and small deletions and insertions have also been identified. 
However, to date, only one large-scale rearrangement has been described in 
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a child with Alpers syndrome. Herein, we report a large cohort of 160 pa-
tients with clinical, molecular and/or biochemical presentation suggestive 
of POLG deficiency. Using sequencing, we identified POLG1 variants in 25 
patients including 5 novel pathogenic mutations. Two patients with novel 
mutations had unusual clinical presentation: one patient exhibited an iso-
lated ataxic neuropathy and one child presented with endocrine signs. We 
completed sequencing step by QMPSF analysis in 40 patients with either 
only one POLG1 heterozygous variant or a family history suggesting a domi-
nant transmission. We identified a large intragenic deletion encompassing 
part of intron 21 and exon 22 of POLG1 in a child with refractory epilepsia 
partialis continua. In conclusion, we describe the first large French cohort 
of patients with POLG1 mutations, expanding the wide clinical and mole-
cular spectrum observed in patients with POLG1 mutations. We also show 
that large deletions are probably less rare events than previously thought 
and the great interest of using QMPSF in patients with a single heterozygous 
POLG1 mutation, particularly in severe infantile phenotypes.

 C. Rouzier: None. A. Chaussenot: None. V. Serre: None. K. Fragaki: None. S. 
Bannwarth: None. S. Ait-el-mkadem: None. E. Kaphan: None. S. Attarian: 
None. A. Cano: None. E. Delmont: None. S. Sacconi: None. B. Mousson 
de Camaret: None. M. Rio: None. A. Lebre: None. C. Jardel: None. R. 
Deschamps: None. C. Richelme: None. J. Pouget: None. B. Chabrol: None. V. 
Paquis-fluckinger: None.

P10.67
Genetic variants of organic cation transporters (Octs) in patients with 
polycystic ovary syndrome (PCOS) and their association with glucose 
metabolism
N. Schweighofer, E. Lerchbaum, H. Warnkross, O. Trummer, T. R. Pieber, B. Obermayer-
Pietsch;  
Department of Internal Medicine, Division of Endocrinology and Metabolism, Medical 
University, Graz, Austria.

Metformin, a well-known oral insulin-sensitizing drug, is commonly used in 
the treatment of polycystic ovary syndrome (PCOS). It decreases also hepatic 
lipogenesis and activates hepatic SHBG production. There is a great variabi-
lity in the clinical response to metformin, mainly due to genetic variances 
influencing the pharmacokinetics/dynamics of metformin or its action. Met-
formin is a substrate of organic cation transporters (Octs), especially Oct1 
(liver) and Oct2 (kidney).
We investigated the pattern of metformin response mediating genotypes in 
PCOS patients to identify potential “bad responders” and “non responders” 
and determined their relation to glucose metabolism prior to metformin 
treatment.
We genotyped R61C, G465R, S14F, S189L, G220V, P160L and M408V (Oct1), 
A270S (Oct2) and rs11212617 (ATM) variants in 676 PCOS and 90 control 
women and performed oral glucose tolerance tests in 422 patients and 88 
controls prior to metformin treatment.
In PCOS women, we found 30% with non-functioning alleles and 50% with 
decreased metformin response alleles. Oct variants were associated with 
elevated C-peptide levels at baseline (p=0.006) and following oral glucose 
load (AUC C-peptide p=0.005). A high percentage of our PCOS patients might 
be “bad responders” or “non-responders” due to their Oct genotypes. Oct ge-
notypes are able to modulate the pharmacokinetic and pharmacodynamic 
profile of metformin, thus contributing to differences in metformin efficacy. 
In addition, Oct genotypes might have effects on glucose metabolism which 
are independent from metformin.

 N. Schweighofer: None. E. Lerchbaum: None. H. Warnkross: None. O. 
Trummer: None. T.R. Pieber: None. B. Obermayer-Pietsch: None.

P10.68
The effect of Mediterranean diet and exercise on insulin resistance 
in the presence of PPARG2 rs1801282 polymorphism in a central 
Romanian population
K. Csep, C. Banescu, A. Todoran Butila;  
University of Medicine and Pharmacy, Tg Mures, Romania.

As the environment has a role in modifying the relationship between ge-
netic variants and clinical measures of disease, consideration of gene-en-
vironment interactions (GxE) is mandatory. Based on the Nutritional Phe-
notype Database initiated to facilitate GxE GWAS or single-gene studies, we 
proposed to follow the role of lifestyle and rs1801282 on insulin resistance 
in a non-diabetic population from central Romania.
In 210 subjects (median age 52) living in an urban environment, insulin 
resistance has been estimated by QUICKI (Quantitative Insulin Sensitivity 
Check Index, IRI=1/QUICKI), while genotyping was done by PCR-RFLP using 

BstUI. Lifestyle has been evaluated by the PhenX Toolkit and DataShaper 
questionnaires.
In case of an increased calorie intake, low fiber ingestion and sedentary life-
style, IRI was found to be significantly higher (3.1 vs 2.71, p=0.003). Diffe-
rences have been maintained and reproduced in the presence of the unmo-
difiable inherited factor (PP vs PA+AA), in subjects following (2.76 vs 2.68, 
p=0.02) or not (3.06 vs 2.93, p=0.03) a healthy lifestyle.
In conclusion, diet and physical activity may have beneficial effects even 
in the presence of risk alleles contributing to insulin resistance. Given the 
complex nature of GxE, minor effect of rs1801282 complicated by populati-
on differences and contradictory data reported in the literature, extension 
of analysis on a high number of subjects is necessary. Efforts, though, are 
motivated by insight that could directly facilitate a more active intervention 
through lifestyle choices to reduce cardiometabolic risk.

 K. Csep: None. C. Banescu: None. A. Todoran Butila: None.

P10.69
Unusual presentation of propionic acidemia : dilated cardiomyopathy 
of adult onset and premature ovarian failure
V. Drouin-Garraud1, S. Grotto1, S. Tariel-Laurent2, G. Zmuda3, C. Nafeh-Bizet3, T. 
Frebourg1,4, B. Chadefaux5, S. Gobin6, P. de Lonlay7, S. Bekri2;  
1Department of Genetics, Rouen University Hospital, Rouen, France, 2Department 
of Medical Biochemistry, Rouen University Hospital, Rouen, France, 3Department of 
Thoracic Surgery, Rouen University Hospital, Rouen, France, 4Inserm U1079, University 
of Rouen, Institute for Research and Innovation in Biomedicine, Rouen, France, 
5Department of Biochemistry, Necker Hospital, Paris, France, 6Department of Genetics, 
Necker Hospital, Paris, France, 7Metabolic Center, Necker Hospital, Paris, France.

Propionic acidemia (PA) is characterized by neonatal or infancy-onset me-
tabolic decompensation. The vast majority of patients develop long-term 
complications including progressive encephalopathy, cardiomyopathy and 
seizures in spite of adapted clinical management. We report an unusual late-
onset PA diagnosis in an adult female patient.
The patient was referred to our department of genetics at the age of 28 years 
in the context of premature ovarian failure (POF). At the age of 17 years, she 
had presented acute heart failure secondary to a dilated cardiomyopathy 
which had required cardiac transplantation. Clinical examination, serum 
creatine phosphokinase concentration and karyotype were normal. No epi-
sode of metabolic acidosis nor neurocognitive impairement has been repor-
ted. Nevertheless, her personal history prompted us to perform metabolic 
investigations, which revealed an abnormal urine organic acid profile with 
elevated methylcitric acid. Acylcarnitine analysis showed an important in-
crease of propionyl-carnitine. Enzymatic analysis showed no detectable PCC 
activity on cultured fibroblasts. Sequence analysis revealed two mutations 
within the PCCB gene: c.1218_1231del14ins12 and c.1514T>C. Both parents 
were shown to be heterozygous for one PCCB mutation. This observation is 
the second description of POF in a patient with PA, suggesting that POF is a 
complication of the disease. Dilated cardiomyopathy is commonly described 
as a long term complication in PA, but to our knowledge, only three other ca-
ses of PA revealed by DCM have been reported. This observation illustrates 
that a systematic metabolic evaluation should be performed in patients with 
dilated cardiomyopathy.

 V. Drouin-Garraud: None. S. Grotto: None. S. Tariel-Laurent: None. G. Zmuda: 
None. C. Nafeh-Bizet: None. T. Frebourg: None. B. Chadefaux: None. S. 
Gobin: None. P. de Lonlay: None. S. Bekri: None.

P10.70
Transient expression of ATIC and ADSL restore affected purinosome 
assembly in cultured skin fibroblasts from patients with ADSL 
deficiency
M. Zikanova, V. Baresova, V. Skopova, S. Kmoch;  
Charles University in Prague, First Faculty of Medicine, Institute of Inherited Metabolic 
Disorders, Prague 2, Czech Republic.

De novo purine synthesis (DNPS) is one of the basic processes in eukaryo-
tic cells. Purinosome is multienzyme complex composed by enzymes of 
DNPS that cells transiently assemble in their cytoplasm upon depletion or 
increased demand of purines. Dysfunction of DNPS is represented by two 
genetic diseases: AICA-ribosiduria and adenylosuccinate lyase deficiency 
(dADSL). We hypothesized that some of the mutations may affect formation 
or stability of the purinosome.
We investigated purinosome formation in cultured skin fibroblasts from 
one AICA-ribosiduria patient and nine dADSL patients representing three 
groups of the disease - neonatal form, type I form and type II form. Skin 
fibroblasts cultured in purine depleted medium were immuno-labeled with 
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various combinations of DNPS proteins. We observed correlation between 
purinosome formation and the disease severity : no creation of purinosome 
in neonatal and type I forms and reduced formation in type II form of dADSL 
and AICA-ribosiduria.
Then we investigated the possibility of the purinosome formation recovery 
in AICA-ribosiduria skin fibroblasts transfected with wtATIC; and dADSL 
skin fibroblasts transfected with wtADSL. We observed renovation of puri-
nosome formation in transfected dADSL fibroblasts comparable to control 
fibroblasts in the purine depleted medium. In contrast, no purinosome for-
mation was observed in transfected AICA-ribosiduria fibroblasts.
These results indicate that genetic defects of DNPS affect not only activity 
and structure of the individual enzymes, but according to disease severity, 
also functionality of the DNPS pathway by purinosome complex destabili-
zation.
Funding: LH11031_Ministry of Education of Czech Republic, P305/12/
P419_Czech Science Foundation, UNCE 20401, PRVOUK-P24/LF1/3 Charles 
University in Prague.

  M. Zikanova: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Significant; 
grant No. LH11031_Ministry of Education of Czech Republic, grant No. P305/12/
P419_Czech Science Foundation. V. Baresova: None. V. Skopova: None. S. 
Kmoch: None.

P10.71
Infantile Refsum disease: a clinical diagnosis for a complex 
biochemical algorithm
M. J. Sá1, E. Martins2, M. Santos3, M. Coutinho4, V. Miranda5, L. Nunes6, R. Ferreira7, L. 
Lacerda7, A. Fortuna1, G. Soares1;  
1Medical Genetics Unit, Centro de Genética Médica Dr. Jacinto de Magalhães/INSA, IP, 
Porto, Portugal, 2Metabolic Disorders Consultation, Pediatrics Department, Hospital de 
Santo António/CHP, Porto, Portugal, 3Neuropediatrics Department, Hospital de Santo 
António/CHP, Porto, Portugal, 4ENT Department, Hospital de Santo António/CHP, Porto, 
Portugal, 5Ophthalmology Department, Hospital de Santo António/CHP, Porto, Portugal, 
6Genetics Department, Hospital Dona Estefânia/CHLC, Lisboa, Portugal, 7Biochemical 
Genetics Unit, Centro de Genética Médica Dr. Jacinto de Magalhães/INSA, IP, Porto, 
Portugal.

Background
Peroxissomal biogenesis disorders (PBD) include Infantile Refsum disease 
(IRD), a rare autosomal recessive disorder, belonging to the mild end of the 
Zellweger spectrum disorders (ZSDs). Mutations in PEX genes, coding for 
peroxins, result in general impairment of peroxisomal functions. We report 
a fifth Portuguese patient with IRD, establishing a comparison with the re-
maining Portuguese patients.
Case report
A 3 years-old girl born from consanguineous parents was referred to the 
Medical Genetics consultation for retinitis pigmentosa, bilateral sensorineu-
ral hearing loss, developmental delay and dysmorphic cranio-facial features. 
Hypotonia was observed at birth. She had had neonatal jaundice and in-
creased hepatic enzymes. Nystagmus, detected at 3 months, prompted oph-
thalmologic evaluation that later documented retinal dystrophy. Pyramidal 
syndrome was evident at 16 months. Plasma levels of very long chain fatty 
acids were slightly increased, which in combination with increased phyta-
nic acid and pristanic acid levels supported the hypothesis of a peroxisomal 
disorder, either a ZSD or a D-bifunctional protein deficiency. The deficient 
activity of dihydroxyacetone-phosphase acyltransferase in fibroblasts is in 
accordance with diagnosis of ZSD.
Discussion
When comparing to the other Portuguese patients with IRD, biochemical 
abnormalities in the present patient were found to be milder. Hearing and 
visual impairment should prompt a comprehensive investigation of PBD, 
as the onset and severity of manifestations is variable and numerous clini-
cal differential diagnoses exist. Since the ZSDs are a continuum of at least 
3 phenotypes (Zellweger syndrome, neonatal adrenoleukodystrophy, IRD), 
to name a specific profile of ZSDs is useful when discussing prognosis and 
counselling families.

 M.J. Sá: None. E. Martins: None. M. Santos: None. M. Coutinho: None. V. 
Miranda: None. L. Nunes: None. R. Ferreira: None. L. Lacerda: None. A. 
Fortuna: None. G. Soares: None.

P10.72
Common g.1541G>A SCO2 gene mutation carriership among Polish 
patients with negative molecular testing for spinal muscular atrophy.
S. Łuczak1, D. Piekutowska-Abramczuk1, J. Zimowski2, P. Kowalski1, E. Ciara1, M. Borucka-
Mankiewicz1, D. Jurkiewicz1, M. Pelc1, J. Trubicka1, M. Krajewska-Walasek1, E. Pronicka1, 
J. Zaremba2;  
1The Children‘s Memorial Health Institute, Warsaw, Poland, 2The Institute of Psychiatric 
and Neurology, Warsaw, Poland.

Introduction
Spinal muscular atrophy (SMA) is one of the most frequent among rare di-
seases in Poland (1:7000-10000 births). Direct molecular testing for SMN/
NAIP deletions is a routine diagnostic approach. About 80-100 such tests are 
performed per year.
Muscle histology and EMG records in SCO2-related encephalomyopathy 
(with g.1541G>A as a common mutation) are similar to these observed in 
SMA, which may suggest necessity of SMN/NAIP testing.
The aim of this study was to determine frequency of g.1541G>A mutation in 
a cohort of 468 archive DNA samples negative for SMN/NAIP deletions.
Material and Methods
We examined samples of DNA isolated from peripheral blood leukocytes. 
Genotyping with Taqman’s probe (based on Real Time equipment) was used 
for specific mutation identification. Presence of the mutation in selected 
samples was confirmed by direct sequencing.
Results
The study revealed nine g.1541G>A positive samples: three g.1541G>A car-
riers , in addition to six finally established non-SMA diagnoses (5 cases of 
SCO2-related encephalomyopathy and one SMARD). The carrier frequency 
in the studied group was finally established as 1:156 (3/468).
Conclusion
It remains to be clarified if the number of g.1541G>A carriers identified in 
this study corresponds to the true population frequency or may be asso-
ciated with a neurogenic muscle pathology.
The study was supported by the National Science Centre project no. 1154/B/
P01/2011/40 and CMHI project no. S126/12

 S. Łuczak: None. D. Piekutowska-Abramczuk: None. J. Zimowski: None. P. 
Kowalski: None. E. Ciara: None. M. Borucka-Mankiewicz: None. D. Jurkiewicz: 
None. M. Pelc: None. J. Trubicka: None. M. Krajewska-Walasek: None. E. 
Pronicka: None. J. Zaremba: None.

P10.73
The effects of the (TAAAA)n VNTR on serum SHBG and lipid levels in 
men with coronary heart disease
Ö. Kurnaz Gömleksiz1,2, B. Akadam Teker2, Z. Bugra3, B. Omer4, H. Yilmaz Aydogan2;  
1Haliç University, Faculty of Arts and Sciences, Department of Molecular Biology 
and Genetics, Istanbul, Turkey, 2Istanbul University, Institute DETAE Department of 
Molecular Medicine, Istanbul, Turkey, 3Istanbul University, Istanbul Faculty of Medicine, 
Department of Cardiology,, Istanbul, Turkey, 4Istanbul University, Istanbul Faculty of 
Medicine, Department of Biochemistry, Istanbul, Turkey.

HDL-C levels are inversely associated with the CHD risk. Serum SHBG con-
centration is partially under genetic control and positively associated with 
the HDL-C levels. In our study, the possible relation between SHBG (TAAAA)
n VNTR and low HDL-C were investigated in 75 men with CHD and in 50 
healthy men by analyzing this polymorphism and also measuring SHBG levels. 
In CHD patients who had SHBG>35nmol/l, the possibility of having a HDL-C 
levels >0.90mmol/l was observed significant (p=0.004;OR:6.319). The fre-
quency of six repeats allele was higher in controls (p=0.002;OR:0,293). Six 
repeats allele in patients and short repeats (≤8) in controls were found to be 
associated with higher SHBG (p<0.05 and p<0.01, respectively). In patients 
with eight repeats allele, HDL-C/LDL-C was observed lower than in non-car-
riers (p<0.05). Triglycerides were lower in controls with six repeats allele 
and short repeats and higher in controls with nine repeats allele (p<0.05). 
HDL-C/LDL-C was lower in controls with nine repeats allele. Our findings 
indicate six repeats allele has a positive effect on SHBG levels in both pati-
ents and controls. Consequently, this is a preliminary study to establish the 
link among (TAAAA)n VNTR, SHBG and HDL-C levels in CHD pathogenesis 
in a Turkish population. It was demonstrated 6 repeat allele may protect 
against CHD risk. Additional studies with larger sample sizes are needed to 
define the influence of SHBG (TAAAA)n VNTR on clinical outcomes. Finally, 
we suggest a positive correlation between SHBG and HDL-C levels in CHD 
patients, and this association might be affected by SHBG gene variations.

 Ö. Kurnaz Gömleksiz: None. B. Akadam Teker: None. Z. Bugra: None. B. 
Omer: None. H. Yilmaz Aydogan: None.
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P10.74
Study of an asymptomatic mother heterozygous for X-linked creatine 
transporter defect
A. Philippe1, N. Boddaert2, A. Mazery3, C. Fournier3, J. Steffann1, J. Bonnefont1, A. Chabli4, 
A. Tanet5, L. Colleaux6, V. Valayannopoulos7;  
1Inserm U781 & Département de Génétique, Hôpital Necker, Paris, France, 2Département 
de Radiologie Pédiatrique, Hôpital Necker, Paris, France, 3Département de Génétique, 
Hôpital Necker, Paris, France, 4Service de Biochimie Métabolique, Hôpital Necker, Paris, 
France, 5Service de Psychiatrie de l‘enfant et l‘adolescent, Hôpital de la Pitié-Salpétrière, 
Paris, France, 6Inserm U781, Hôpital Necker, Paris, France, 7Centre de référence des 
maladies héréditaires du métabolisme, Hôpital Necker, Paris, France.

Female carriers of SLC6A8 mutations may have learning disabilities or be 
asymptomatic. Therefore, X-linked creatine transporter defect is likely to be 
under diagnosed in females and almost all of female carriers reported in the 
literature are related to an affected boy.
An increased creatine/creatinine ratio in urine or a relatively low cerebral 
creatine signal in 1H-magnetic resonance spectroscopy (MRS) compared to 
other metabolic peaks (choline-containing compounds, myo-inositol, N-ace-
tylasparate) is used to detect the creatine transporter defect in females.
We report two female carriers of SLC6A8 mutations (c1006-1008 delAAC), 
aunt and mother of an affected boy: the aunt has mild cognitive impairment, 
the mother is asymptomatic.
Interestingly, the aunt has normal urinary creatine/creatinine ratio but low 
cerebral creatine signal in MRS whereas her sister has increased urinary 
creatine/creatinine ratio but normal cerebral creatine signal.
The cognitive evaluation of the asymptomatic mother shows IQ scores in the 
range of low average intellectual functioning with inter-scale heterogenei-
ty. However, it represents a 35-40 point deficit when compared to her two 
healthy brothers’ IQ scores.
In the same way as it is necessary to take into account the urinary creatinine 
or cerebral metabolic peaks to interpret respectively the urinary creatine 
and the cerebral creatine peak of individuals, we suggest considering cogni-
tive levels of family members to assess effects of SLC6A8 mutations on IQ 
female carriers in further research.
Screening based on urinary creatine/creatinine ratio and MRS could be pro-
posed to females with learning difficulties after global cognitive evaluation.

 A. Philippe: None. N. Boddaert: None. A. Mazery: None. C. Fournier: None. J. 
Steffann: None. J. Bonnefont: None. A. Chabli: None. A. Tanet: None. L. 
Colleaux: None. V. Valayannopoulos: None.

P10.75
Growing up with cholesterol biosynthesis deficiencies
M. L. Cardoso1,2, E. Martins3, D. Serra4, M. Barbosa5,6, A. Fortuna6, M. Reis-Lima7, A. 
Bandeira3, A. Balreira2, F. Marques1,2;  
1Faculty of Pharmacy, University of Porto, Porto, Portugal, 2Institute for Molecular and 
Cell Biology (IBMC), Porto, Portugal, 3Metabolic Unit, Porto Hospital Centre, Porto, 
Portugal, 4Coimbra University Hospitals, Coimbra, Portugal, 5Gulbenkian Institute of 
Science, Oeiras, Portugal, 6Medical Genetics Centre Jacinto Magalhães, Porto, Portugal, 
7Portugal Private Hospitals, Porto, Portugal.

In the last two decades, several genetic defects affecting different steps of 
the cholesterol biosynthesis pathway were described and nine inherited 
errors of the distal part of cholesterol biosynthesis have been recognized. 
Affected patients present complex malformation syndromes involving diffe-
rent organs and systems.
We report on the biochemical data, genotype and evolution, since young 
life till adulthood, of three patients with enzymatic defects at three distinct, 
steps of cholesterol biosynthesis pathway, namely: Smith-Lemli-Opitz syn-
drome (SLO); X-linked dominant chondrodysplasia punctata type 2 (CDPX2) 
and congenital hemidysplasia with ichthyosiform erythroderma and limb 
defects (CHILD) syndrome in order to contribute for a better knowledge of 
the natural history of these genetic disorders. The differences on clinical 
manifestations depended on several factors: the step in cholesterol synthe-
sis that is blocked, the type of mutation and its impact in the structure and 
function of the enzyme, and the amount of exogenous cholesterol that the 
patient received either via placenta during embryonic development or later 
by oral intake.
None of our patients showed life threatening episodes and their phenotypes 
actually improved over time probably due to the fact that the western adult 
diet became progressively enriched in cholesterol (due to the increased 
amount of animal products ingested), which may partially compensate for 
the deficiency after birth. In order to diagnose such disorders it is impor-
tant to look for malformations, minor dismorphic features and chronic skin 
changes in patients with low or borderline cholesterol levels at any age.

 M.L. Cardoso: None. E. Martins: None. D. Serra: None. M. Barbosa: None. A. 
Fortuna: None. M. Reis-Lima: None. A. Bandeira: None. A. Balreira: None. F. 
Marques: None.

P10.76
Discovery of new potentially associated loci from pathway analysis of 
known influencing genes for Type 2 Diabetes
L. Marullo1,2, A. Antonov3, A. Morris2, C. Scapoli1, I. Prokopenko2,4;  
1The Department of Life Sciences and Biotechnologies, University of Ferrara, Ferrara, 
Italy, 2The Wellcome Trust Centre for Human Genetics, University of Oxford, Oxford, 
United Kingdom, 3Medical Research Council, Toxicology Unit, Leicester, United Kingdom, 
4Department of Genomics of Common Disease, School of Public Health, Imperial College 
London, Hammersmith Hospital, London, United Kingdom.

Genome-wide association studies have contributed to the description of 71 
loci that influence susceptibility to T2D; however, our understanding of the 
underlying pathophysiological processes is still limited.
We explored the mechanistic basis of T2D associations assuming their func-
tional dependence and, therefore, connectivity via non-interrupted gene 
networks.
We considered 84 T2D-associated genetic variants within 71 known loci 
(Jan 2013) and explored their gene network connections using the Locus-
Spider tool, enabling interrogation of functional gene-gene relations from 
KEGG, Reactome and PPI pathways. LocusSpider prioritised genes having: 
(i) maximal connectivity within the 71 input loci; and (ii) located most clo-
sely to the associated variants.
The LocusSpider gene network model (pmodel=0.01) connected variants from 
62 T2D-associated loci (41 genes were <50kb distant from the SNP) and 
suggested 44 additional genes required to connect genes from the input 
loci. The most represented pathways included signal transduction (WNT/
EGFR-signaling), transcription, cell cycle and insulin secretion regulation. 
At 22 known loci, pathway analysis suggested a gene different from the 
previously assigned locus label, underscoring a need for further functional 
characterisation. We observed at least nominal associations (p-value<0.05, 
FDR q-value<0.20) with T2D in DIAGRAMv3 meta-analysis (Morris et al. 
2012) within 25 loci (+/-50kb regions) surrounding the 44 suggested genes, 
with strongest signals at rs9270986 (HLA-DQA1, p=2.7x10-7), rs7169735 
(p=4.7x10-5) at RASGRF1 as ARAP1-CAMK2B inter-link, and rs603939 
(p=5.7x10-4) at PRKACB connecting ADCY5 and KCNJ11.
Our findings suggest that novel pathway analysis methods may underscore 
important biological mechanisms of T2D pathogenesis and highlight biolo-
gically relevant associations for subsequent follow-up.

 L. Marullo: None. A. Antonov: None. A. Morris: None. C. Scapoli: None. I. 
Prokopenko: None.

P10.77
Congenital Disorders of Glycosilation: Antisense therapy in TMEM165 
deficiency
P. Yuste-Checa1, C. Medrano1, L. R. Desviat1, M. Ugarte1, C. Pérez-Cerdá1, G. Matthijs2, B. 
Pérez1;  
1Centro de Diagnóstico de Enfermedades Moleculares, CBMSO, CIBERER, IDIPaz, Madrid, 
Spain, 2Center for Human Genetics, University of Leuven, Leuven, Belgium.

Deficiency of glycosyltranferases, glycosidases or nucleotide-sugar trans-
porters involved in protein glycosylation leads to Congenital Disorders of 
Glycosylation (CDG), a rare group of diseases characterized by multisystemic 
phenotype. Recently, others proteins implicated in Golgi trafficking and Gol-
gi pH homeostasis have been identified as CDG causing genes. In this work, 
we describe the functional analysis of the intronic change c.792+182G>A 
identified in TMEM165 causing new CDG type II. The protein function is 
unknown, but points to an important role in Golgi glycosylation and Golgi 
morphology maintenance. Using a functional in vitro splicing assay based 
on minigenes and transcriptional profile studies in patient-derived fibro-
blasts, we have validated its pathogenic effect. Once functionally analyzed 
the deep intronic change we have applied a mutation specific therapy. We 
have designed a specific antisense oligonucleotide targeted to rescue the 
abnormal splicing process. After transfection we have detected normal tran-
script mRNA which is efficiently translated into a well localized protein. We 
have observed a protein recovery (3-fold) detected by double inmunofluo-
resce using TMEM165 and the Golgi-specific marker GM130 antibodies. The 
recovery was dose and sequence specific with no effect on patient-derived 
fibroblasts harboring missense changes. The results show the efficiency of 
the antisense therapy targeted to intronic changes, which are detectable by 
combined DNA and RNA studies. Up to now, five TMEM165-CDG patients 
have been described and three of them are homozygous for the intronic 
change c.792+182G>A which makes antisense morpholino therapy an ex-
cellent candidate treatment for this new CDG type II.

 P. Yuste-Checa: None. C. Medrano: None. L.R. Desviat: None. M. Ugarte: 
None. C. Pérez-Cerdá: None. G. Matthijs: None. B. Pérez: None.
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P10.78
Disruption of NUBPL due to balanced translocation [t(3;14)
(q26.33;q14)] increases severity of a family-specific PGK1 mutation
D. David1, I. Haltrich2, B. Marques1, C. Fernandes1, S. Malveiro1, G. Fekete2;  
1Department of Human Genetics, National Institute of Health Dr Ricardo Jorge, Lisboa, 
Portugal, 22nd Department of Paediatrics, Semmelweis University, Budapest, Hungary.

An intriguing group of familiar translocations are those which not always 
segregate with the “associated” disorder. Here we report the genetic altera-
tions underlying a clinical phenotype characterized by haemolytic anemia 
and neuro-myopathy, seemingly associated with the familial translocation 
[t(3;14)(3q26.33;q14)]. Two affected probands and two unaffected relati-
ves have been identified as carriers. The 3q26.33 breakpoint was mapped 
about 40 kb from the TTC14 5’ end, at position 180.28 Mb and the 14q14 
breakpoint within IVS 6 of NUBPL. The latter has been implicated in the ae-
tiology of mitochondrial complex I deficiency (OMIM 252010). The most im-
portant additional possible candidate gene identified in this region is DNA-
JC19 causing an autosomal recessive disorder (OMIN 610198) that partially 
overlaps the reported phenotype. The recognition that a deceased relative 
most likely suffered from a similar disorder suggested the possibility of an 
X-linked disorder. Exclusion of additional genomic alterations within the 
breakpoint regions or elsewhere in the genome, familial X-chromosome se-
gregation analysis and whole exome sequencing identified a novel missen-
se mutation, c.358G>A, p.Glu120Lys, in exon 4 of phosphoglycerate kinase 
1 (PGK1). Segregation analysis confirmed the association of this mutation 
with the disease phenotype. Re-evaluation of clinical data indicates that 
myopathy is considerably more severe in PGK1 deficient patients carriers of 
the translocation. The confirmation of this observation is currently under-
way. In conclusion, we have identified a novel PGK1 mutation whose clinical 
phenotype is exacerbated by co-inheritance of the disrupted NUBPL and/or 
by alterations affecting the genes in the breakpoint regions.

 D. David: None. I. Haltrich: None. B. Marques: None. C. Fernandes: None. S. 
Malveiro: None. G. Fekete: None.

P10.79
Novel mutations in HPD causing tyrosinemia type III in Northern 
Israel
T. C. Falik-Zaccai1,2, D. Raviv Shay1, N. Nasser Samra1, L. Kalfon1, O. Dementyev1, M. 
Baydany1, F. Fares3, A. Shaag4, S. Almashanu5, H. Mandel6,7;  
1Western Galilee Hospital-Naharia, Naharia, Israel, 2The Galilee Faculty of Medicine, 
Bar Ilan University, Safed, Israel, 3Department of Human Biology, Faculty of Natural 
Sciences, University of Haifa, Mount Carmel, Haifa, Israel, 4Monique and Jacques 
Roboh Department of Genetic Research, Hadassah, Hebrew University Medical Center, 
Jerusalem, Israel, 5Newborn Screening, National Center for Newborn Screening, Tel-
Hashomer Hospital, Tel Aviv, Israel, 6Meyer Children’s Hospital, Metabolic Unit, Rambam 
Medical Center, Haifa, Israel, 7Rappaport Faculty of Medicine, Technion, Haifa, Israel.

Impaired tyrosine catabolism result in elevated plasma tyrosine concen-
trations. Malfunction enzymes along the tyrosine catabolic pathway results 
in hereditary tyrosinemia. Tyrosinemia type III is caused by deficiency in 
4-HPPD. To date, only 14 cases have been described, showing a wide clinical 
spectrum. Reported patients have either presented with mental retardation 
and neurological symptoms while others, detected by neonatal screening, 
have been asymptomatic.
We report 4 new patients, 3 from a highly consanguineous Druze family, pre-
senting elevated blood tyrosine levels with normal development and intel-
ligence. Clinical evaluation revealed novel eye and skin phenotype not pre-
viously described in tyrosinemia type III. The fourth patient, from a Muslim 
origin consanguineous family, was diagnosed with hypertyrosinemia in the 
neonatal metabolic screen. Her psychomotoric development is normal for 
her age. Sequencing revealed two novel splicing mutations in HPD. Healthy 
control screening from two Druze villages detected 3:100 carriers in one 
village and none in the second.
We suspect tyrosinemia type III to be under-diagnosed and more common 
than is currently known. With neonatal metabolic screen becoming more 
widespread, more patients are likely to be diagnosed. Molecular analysis 
is the gold standard for diagnosing tyrosinemia type II and III. In light of 
the minute number of patients with tyrosinemia type III worldwide, clinical 
characterization of new patients is highly significant, determining the natu-
ral history of the disease, and describing the treatment and its contribution 
to normal growth and development of the patients.

 T.C. Falik-Zaccai: None. D. Raviv Shay: None. N. Nasser Samra: None. L. 
Kalfon: None. O. Dementyev: None. M. Baydany: None. F. Fares: None. A. 
Shaag: None. S. Almashanu: None. H. Mandel: None.

P10.80
A homozygous UQCRC2 mutation cause a neonatal onset metabolic 
decompensation due to complex III deficiency.
N. Miyake1, S. Yano2, Y. Goto3, N. Matsumoto1;  
1Department of Human Genetics, Yokohama City University Graduate School of Medicine, 
Yokohama, Japan, 2Genetics Division, Department of Pediatrics, LAC+USC Medical Center, 
Keck School of Medicine, University of Southern California, Los Angeles, CA, United 
States, 3Department of Mental Retardation and Birth Defect Research, National Institute 
of Neuroscience, NCNP, Tokyo, Japan.

The mitochondrial respiratory chain generates energy as adenosine tri-
phosphate (ATP) by means of the electron-transport chain and the oxida-
tive-phosphorylation system. The mitochondrial respiratory chain, located 
in the inner mitochondrial membrane, is composed of five complexes: I, II, 
III, IV, and V. Among them, mitochondrial complex III (CIII) comprises 11 
subunits encoded by one mitochondrial and 10 nuclear genes. Until now, 
mutations in four genes have been known to cause autosomal recessive CIII 
deficiencies: UQCRB, UQCRQ, BCS1L and TTC19. UQCRB and UQCRQ encode 
components of CIII itself, while BCS1L and TTC19 produce mitochondrial 
assembly factors. Here, we report three patients from a consanguineous Me-
xican family presenting with neonatal onset of hypoglycemia, lactic acidosis, 
ketosis, and hyperammonemia. By whole exome sequencing combined with 
linkage analysis, we successfully found a homozygous missense mutation 
in UQCRC2 that encodes mitochondrial ubiquinol-cytochrome c reductase 
core protein II. In its native state, the CIII monomer is quickly converted into 
a catalytically active homodimer that is incorporated into a supercomplex, 
and this supercomplex functions as a single enzyme. Based on structural 
modeling, the mutation (p.Arg183Trp) was predicted to destabilize the hy-
drophobic core at the subunit interface of the core protein II homodimer. In 
vitro studies using fibroblasts from the index patient clearly indicated CIII 
deficiency, as well as impaired assembly of the supercomplex consisting of 
complexes I, III, and IV. This is the first described human disease caused by 
UQCRC2 abnormality.

 N. Miyake: None. S. Yano: None. Y. Goto: None. N. Matsumoto: None.

P10.82
Association and molecular analysis of 3’ UTR polymorphisms of the 
WFS1 gene
Z. Ronai, N. Nemeth, A. Somogyi, M. Sasvari-Szekely;  
Semmelweis University, Budapest, Hungary.

Wolframin is a major protein of the endoplasmic reticulum, loss of function 
mutations of the WFS1 gene result in the monogenic Wolfram-syndrome, 
characterized by optic atrophy, diabetes insipidus, diabetes mellitus and 
deafness, whereas polymorphisms of the gene are putative risk factors of 
diabetes. Our aim was the association and molecular analysis of two SNPs 
(rs1046322 and rs9457) in the 3’ UTR of the WFS1 gene, which are sup-
posed to alter the miRNA binding according to in silico data.
Association analysis was carried out by case-control study. 617 patients and 
1147 healthy controls particiapted. Genotype analysis was carried out using 
PCR based methods, functional analysis was done by luciferase reporter sy-
stem.
Our results showed that rs9457 “C” allele was significantly more frequent 
among patients with type 2 diabetes, whereas the rs1046322 variant sho-
wed a significant association with the type 1 form of the disease. Luciferase 
reporter experiments suggested that the rs1046322 and the rs9457 SNPs 
altered the binding of miRNA-668 and miRNA-185, respectively.
Our results suggest that the rs9457 and rs1046322 polymorphisms are the 
genetic components of diabetes mellitus. Earlier studies showed an associa-
tion between WFS1 rs1046320 and diabetes, however no biological func-
tion of the SNP could be observed. We suggest that this result is due to the 
strong linkage disequilibrium between rs9457 and rs1046320, thus the lat-
ter polymorphism can be a genetic marker of rs9457.
This work was supported by the Hungarian grant OTKA K83766 and by the 
Bolyai János Scholarship (BO/00089/10/5) of the Hungarian Academy of 
Sciences.

 Z. Ronai: None. N. Nemeth: None. A. Somogyi: None. M. Sasvari-Szekely: 
None.
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P10.83
X-linked adrenoleukodystrophy: Two manifesting heterozygotes in a 
cohort of Czech and Slovak patients
K. Peskova1, L. Dvorakova1, H. Vlaskova1, H. Treslova1, H. Jahnova1, M. Magner2, P. Jesina1, 
P. Hornik1, P. Bartova1, H. Waterham3, R. Wanders3, M. Hrebicek1;  
1Institute of Inherited Metabolic Disorders, General University Hospital in Prague, Prague 
2, Czech Republic, 2Department of Pediatrics and Adolescent Medicine, General University 
Hospital in Prague, Prague 2, Czech Republic, 3Academic Medical Center, Amsterdam, 
Netherlands.

The most common peroxisomal disorder, X-linked adrenoleukodystrophy (X-
ALD; MIM# 300100), is a recessive neurodegenerative disease. The major 
phenotypic forms are
childhood cerebral (ccALD) and adrenomyeloneuropathy (AMN). The dia-
gnosis of X-ALD was established in 25 Czech and Slovak families. All pati-
ents had elevated concentration of C26:0, elevated ratios of C26:0/C22:0 and 
C24:0/C22:0 and a mutation in ABCD1 gene.
In the cohort there are two symptomatic females. The first presented with 
AMN symptoms from the age of 27 years. She is a carrier of previously pu-
blished mutation c.887A>G (p.Tyr296Cys). Sequencing of cDNA showed a 
strong prevalence of the peak corresponding to the mutated allele.
The second female patient was a two-year-old girl with microcephaly, psy-
chomotor delay, hearing and vision disorder, seizures, and leukodystrophy. 
Pathological VLCFA profile and a previously found a pathogenic mutation 
c.1553G>A (p.Arg518Gln) in a heterozygote state was identified. Sequencing 
of cDNA showed 70 - 80% prevalence of the mutated allele. However, the se-
quencing of the patient’s asymptomatic mother revealed very similar results 
(including biochemical findings). HUMARA analysis confirmed the unfavo-
rable X-inactivation skewing in the mother blood sample.
These data show that molecular diagnostics in heterozygous females is not 
straightforward. It may reflect at least three possible explanations: 1) The X-
inactivation status does not correspond to the phenotype in X-ALD heterozy-
gotes in all cases. 2) The genotype-phenotype correlation is poor. 3) Clinical 
picture of heterozygotes may result from a combination of X-ALD and other 
factors, like severe perinatal risks.
Support: RVO-VFN64165/2012, PRVOUK-P24/LF1/3

 K. Peskova: None. L. Dvorakova: None. H. Vlaskova: None. H. Treslova: 
None. H. Jahnova: None. M. Magner: None. P. Jesina: None. P. Hornik: None. P. 
Bartova: None. H. Waterham: None. R. Wanders: None. M. Hrebicek: None.

P10.84
Arrested leukodystrophy in a young man with 
adrenomyeloneuropathy (AMN)
D. L. Renaud, J. D. Port, K. M. Welker, M. R. Trenerry;  
Mayo Clinic, Rochester, MN, United States.

Background X-linked adrenoleukodystrophy (X-ALD) is a peroxisomal dis-
order which presents with progressive leukodystrophy in boys or as pro-
gressive spasticity and neuropathy in men (AMN).
Case Report A 30 year old male presented to the Neurometabolic Clinic 
with worsening stiff gait and paresthesias, suggestive of AMN, and a recent 
diagnosis of X-ALD. He was diagnosed with Addison’s Disease at age 4. He 
was a gifted student until high school when he had a change in personality, 
decreased attention and executive functioning. This was progressive during 
high school and then stabilized. IQ testing at age 16 years revealed a verbal 
IQ of 115 and performance IQ of 92.
At the time of his evaluation, neuropsychological testing revealed a verbal 
IQ of 115 and an improved performance IQ of 110. MRI of the spine revealed 
generalized atrophy of the spinal cord and the EMG revealed sensorimotor 
neuropathy.
The MRI scan revealed abnormal signal in the white matter of the parieto-
occipital, temporal and cerebellar white matter bilaterally which has remai-
ned stable. There was no enhancement or restricted diffusion to suggest 
active demyelination. MR spectroscopy was normal.
Conclusion This case demonstates a rare arrested form of leukodystrophy 
in a young man with AMN.

 D.L. Renaud: None. J.D. Port: None. K.M. Welker: None. M.R. Trenerry: None.

P10.85
Genetic heterogeneity in Mabry syndrome
M. Thompson1, T. Roscioli2, M. M. Nezarati3, E. Sweeney4, P. N. Krawitz5, H. van Bokhoven6, 
C. Marcelis6, B. DeVries6, A. Munnich7, D. M. Andrade8, D. E. Cole1;  
1Dept of Lab Medicine & Pathobiology, Univ Toronto, Toronto, ON, Canada, 2Dept of 
Women‘s and Children‘s Health, Sydney Childrens‘ Hospital and University of New 
South Wales, Sydney, Australia, 3Dept of Genetics, North York General Hospital, Toronto, 
ON, Canada, 4Royal Liverpool Children‘s Hospital, Liverpool, United Kingdom, 5Inst für 

Medizinische Genetik, Charité Universitäts Medizin, Berlin, Germany, 6Dept of Human 
Genetics, University Medical Centre St. Radboud, Nijmegen, Netherlands, 7INSERM U781-
Université Paris Descartes-Hôpital Necker-Enfants Malades, Paris, France, 8Division of 
Neurology, Toronto Western Hospital, Toronto, ON, Canada.

Mabry syndrome (hyperphosphatasia with developmental disability) was 
first described in 1970 (OMIM#239300). At first considered rare, improved 
syndrome identification has led to recruitment of more than twenty families 
world-wide. Salient features of the disorder include:
characteristic facial dysmorphology (hypertelorism, a broad nasal bridge 
and a tented mouth); variable shortening of middle and distal phalanges; 
and neural abnormalities on biopsy (plaques disrupting Schwann cells). 
Like many infantile metabolic storage disorders, seizures associated with 
Mabry syndrome have an onset in the first year of life. Persistently elevated 
serum alkaline phosphatase (ALP) levels are now known to be associated 
with abnormalities of the phosphatidylinositol glycan (GPI) anchor due to 
mutations in the PIGV, PIGO and PGAP2 genes. Lysosomal storage materi-
al detected in some patients with Mabry syndrome. It has been putatively 
identified as glycolipid in nature - possibly resulting from changes in lipid 
raft functions that result from GPI anchor disruption. Not all patients with a 
clinical diagnosis of hyperphosphatasia with neurologic deficit result from 
known GPI disruptions. We present data on patients that suggest there are 
further subtypes of the disorder.

 M. Thompson: None. T. Roscioli: None. M.M. Nezarati: None. E. Sweeney: 
None. P.N. Krawitz: None. H. van Bokhoven: None. C. Marcelis: None. B. 
DeVries: None. A. Munnich: None. D.M. Andrade: None. D.E. Cole: None.

P10.86
Newborn screening for X-linked adrenoleukodystrophy
S. Tortorelli1, C. T. Turgeon1, M. J. Magera1, A. B. Moser2,3, F. Lorey4, P. Rinaldo1, D. 
Matern1;  
1Mayo Clinic, Rochester, MN, United States, 2Kennedy Krieger Institute, Baltimore, MD, 
United States, 3Johns Hopkins Universitty, Baltimore, MD, United States, 4California 
Department of Public health, Richmond, CA, United States.

Objective: X-ALD is the most common peroxisomal disorder (incidence 
1:21,000 males). It is a progressive and fatal disorder that affects nervous 
system, adrenal cortex and testis. Adrenal insufficiency is totally prevented 
by presymptomatic therapy, while the cerebral phenotype, affecting 40% of 
all male patients, can be prevented by hematopoietic cell transplantation. 
However, this intervention has a narrow window of opportunity to be effec-
tive. Lysophosphatidylcholine species (lyso-PC) on blood spots have been 
shown to be abnormally elevated in newborns affected with X-ALD and per-
oxisomal biogenesis disorders (PBD), allowing identification of presympto-
matic patients.
Methods and Results: Using a flow injection analysis MS/MS (FIA-MS/MS) 
method, we have measured lyso-PC species (C26:0 to C20:0) on dried blood 
spots from 16 male patients with X-ALD (12 adults and 4 newborns), 12 
XALD adult heterozygotes, and 6 patients with PBD (4 adults and 2 new-
borns). Data were compared with 340 controls (NBS dried blood spots).
Results are shown in the table
Conclusions: The data of the present study strongly indicate that our method 
is analytically suitable as a screening tool for X-ALD. Patients affected with 
peroxisomal biogenesis disorders and 70 - 85 % of XALD female carriers 
will be detected by this assay. With support from NICHD and the NBSTRN, 
a pilot study on 100,000 leftover NBS sample is ongoing to test the clinical 
validity of this approach.

Concentration of C26 Lyso-PC species in peroxisomal cases and controls
C26 (ug/ml) C26 (ug/ml)
1 percentile 99 percentile

XALD (16) 0.28 0.75
XALD H (12) 0.15 0.51
PBD (6) 0.25 1.06
controls (340) 0.07 0.28
  S. Tortorelli: B. Research Grant (principal investigator, collaborator or consultant 
and pending grants as well as grants already received); Significant; Eunice 
Kennedy Shriver National Institute of Child Health and Human Development, 
NIH, DHHS (Contract No. HHSN275201000017C). C.T. Turgeon: B. Research 
Grant (principal investigator, collaborator or consultant and pending grants as 
well as grants already received); Significant; Eunice Kennedy Shriver National 
Institute of Child Health and Human Development, NIH, DHHS (Contract No. 
HHSN275201000017C). M.J. Magera: None. A.B. Moser: None. F. Lorey: None. 
P. Rinaldo: B. Research Grant (principal investigator, collaborator or consultant 
and pending grants as well as grants already received); Significant; Eunice 
Kennedy Shriver National Institute of Child Health and Human Development, 
NIH, DHHS (Contract No. HHSN275201000017C). D. Matern: B. Research 
Grant (principal investigator, collaborator or consultant and pending grants as 
well as grants already received); Significant; Eunice Kennedy Shriver National 
Institute of Child Health and Human Development, NIH, DHHS (Contract No. 
HHSN275201000017C).
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P11.001
Intellectual disability and cancer susceptibility in a family with 
inherited 14q32.13q32.2 deletion
A. Jacquinet, J. H. Caberg, V. Bours, F. G. Debray;  
1. Department of Medical Genetics, CHU Sart-Tilman, Liège, Belgium.

Located in 14q32.13, DICER1 codes for an RNase III endoribonuclease es-
sential in the processing of microRNAs. These microRNAs are functional 
non-coding RNAs that regulate gene expression at a post-transcriptional 
level by interfering with translation and degradation of target messenger 
RNAs. Their deregulations have been implicated in several human diseases 
and cancers. Germline mutations in DICER1 are associated with a low sus-
ceptibility risk to tumor development. Inactivating mutations have been 
identified in patients and families with various benign and malignant tu-
mors, especially pleuropulmonary blastoma, cystic nephroma and ovarian 
Sertoli-Leydig tumors. Germline DICER1 deletion has not been reported so 
far. We report a 7-year-old girl with an inherited DICER1 deletion. She was 
referred for mild intellectual deficiency, a medical history of cystic nephroma 
and dysmorphic features. Her father, two paternal uncles and the paternal 
grandmother had mild to moderate intellectual disabilities. The deceased 
grandmother had presented uterin and ovarian tumors. Array-CGH analysis 
identified a 5041kb deletion in 14q32.13-q32.2 in the patient, the father, 
the two uncles and the paternal grandmother. The deletion contained 50 
coding genes and led to DICER 1 haploinsufficiency which was responsible 
for cancer susceptibility. Moreover, transmission of the deletion was related 
to intellectual disability in this family. The 14q32.13q32.2 locus has been 
previously associated with autosomal recessive mental retardation, sugge-
sting the presence in the region of genes implicated in cerebral development 
and cognitive functions.

 A. Jacquinet: None. J.H. Caberg: None. V. Bours: None. F.G. Debray: None.

P11.002
MiRNA related polymorphisms as susceptibility markers of childhood 
Acute Lymphoblastic Leukemia
A. Gutierrez-Camino1, E. Lopez-Lopez1, I. Martin-Guerrero1, P. Garcia-Miguel2, J. 
Sanchez-Toledo3, A. Carbone4, M. A. Piñan5, J. Uriz6, A. Navajas7, A. Garcia-Orad1;  
1University of Basque Country, Bilbao, Spain, 2University Hospital La Paz, Madrid, 
Spain, 3Hospital Materno Infantil Vall d‘Hebron, Barcelona, Spain, 4Hospital Miguel 
Servet, Zaragoza, Spain, 5University Hospital Cruces, Bilbao, Spain, 6University Hospital 
Donostia, San Sebastian, Spain, 7University Hospital Cruces, Bilbao, Spain.

Acute Lymphoblastic Leukemia (ALL) is the most common malignancy in 
children. ALL is developed in early life, and consequently, a strong genetic 
influence could be expected. In fact, previous Genome-Wide Association Stu-
dies (GWAS) have provided evidence of this fact. Nevertheless, most of these 
studies are focused in coding regions.
MicroRNAs (miRNA) are non-coding RNAs that act as negative regulators 
of the expression of other genes. Up to 171 deregulated miRNAs have been 
reported in pediatric ALL, showing their importance in the disease.
Recent studies have shown that SNPs in miRNAs-related genes might be as-
sociated with risk of cancer. These polymorphisms could affect miRNA func-
tion. Nevertheless, there are no studies in ALL risk.
The aim of this study was to evaluate the role of SNPs in miRNAs-related 
genes in ALL susceptibility and to determine their functional implication.
We analyzed 213 childhood B-ALL patients in complete remission and 387 
healthy controls. We studied 118 SNPs in pre-miRNAs and genes of miRNA 
biogenesis pathway. The implication of these SNPs in miRNA function was 
evaluated by qRT-PCR.
We found 11 polymorphisms significantly associated (p<0.05) with ALL risk. 
Of them, 8 SNPs were in processing machinery genes and 3 in pre-miRNA 
genes. The functional effect of each SNP was evaluated.
Our results suggest that SNPs in miRNAs and miRNA biogenesis pathway 
may affect childhood ALL susceptibility.
This project was supported by RETICS (RD/06/0020/0048), UPV/EHU (UFI 
11/35), Basque Government (GIC10/71, S-PE12UN060) and Jesús de Gan-
goiti Barrera Foundation. Support by SGIker (UPV/EHU) is gratefully ack-
nowledged.

 A. Gutierrez-Camino: None. E. Lopez-Lopez: None. I. Martin-Guerrero: 
None. P. Garcia-Miguel: None. J. Sanchez-Toledo: None. A. Carbone: 
None. M.A. Piñan: None. J. Uriz: None. A. Navajas: None. A. Garcia-Orad: 
None.

P11.003
Cytogenetic abnormalities and monosomal karyotypes in a large 
series of adult Greek patients with acute myeloid leukemia
A. Daraki1,2, P. Diamantopoulou1, M. Kalomiraki1, V. Patriarcheas1, M. Margariti1, D. 
Pantelia1, D. Koumbi1, G. Pantelias1, C. Sambani1, K. N. Manola1;  
1Laboratory of Cytogenetics, NCSR Demokritos, Athens, Greece, 2Department of Genetics 
& Biotechnology, Faculty of Biology, National and Kapodistrian University of Athens, 
Athens, Greece.

Cytogenetic abnormalities constitute one of the most important prognostic 
factors in Acute Myeloid Leukaemia (AML). We performed a conventional cy-
togenetic study in AML patients in order to define the chromosomal abnor-
malities and their frequencies in de novo and secondary AML (s-AML). Our 
study includes 619 patients of whom 503 had de novo AML and 116 s-AML. 
Chromosome studies were performed on unstimulated bone marrow cells. 
The sex ratio (males/females) was 1.2/1. The median age of de novo AML 
and s-AML was 59.46 and 68.9 years respectively. The most common FAB 
subtype was M4 in 23.5% of patients followed by M2 in 22.6%, M3 in 19.7% 
and M5 in 15.3%. A successful karyotypic result was achieved in 98.2% of 
patients. Among them, normal karyotypes were found in 183 (30.1%) pati-
ents; 165 with de novo AML (33.5%) and 18 with s-AML (15.6%). Complex 
karyotypes had 32.6% of de novo and 34.5% of s-AML patients, while mo-
nosomal karyotypes were observed in 19.9% and 27.8% respectively. The 
most common chromosome aberrations in de novo AML patients were +8 
(25.5%), -7/del(7q) (15.7%), -5/del(5q) (11.2%), abnormalities of 11q23 
(6.5%), inv(16) (5.9%), t(15;17) (5.9%), t(8;21) (5.7%) and +21 (3.3%). 
In s-AML the most common abnormalities were +8 (27.4%), -7/del(7q) 
(28.7%), -5/del(5q) (28.7%), t(9;22) (6.1%), +21 (6.1%), -Y (4.3%) and ab-
normalities of 11q23 (3.5%). In conclusion the most common abnormality 
in AML was +8 followed by -7/del(7q). Secondary AML occurred in older 
adults and showed a higher frequency of abnormal karyotypes and monoso-
mal karyotypes than de novo AML.

 A. Daraki: None. P. Diamantopoulou: None. M. Kalomiraki: None. V. 
Patriarcheas: None. M. Margariti: None. D. Pantelia: None. D. Koumbi: 
None. G. Pantelias: None. C. Sambani: None. K.N. Manola: None.

P11.004
Association of A313G glutathione S-transferase P1 germline 
polymorphism with the susceptibility of de novo acute myeloid 
leukemia
A. Daraki1,2, F. Rosmaraki1,2, S. Zachaki1, K. Kakosaiou1,2, K. Stavropoulou1, C. Sambani1, 
G. Pantelias1, P. Kollia2, V. Aleporou2, K. Manola1;  
1Laboratory of Cytogenetics, NCSR Demokritos, Athens, Greece, 2Department of Genetics 
& Biotechnology, Faculty of Biology, National and Kapodistrian University of Athens, 
Athens, Greece.

Genetic approaches for understanding the etiology of Acute Myeloid Leuke-
mia (AML) comprise polymorphic variants in xenobiotic metabolizer loci. 
Glutathione S-transferases (GSTs) are phase II detoxification enzymes, in-
volved in the metabolism of carcinogens and anticancer drugs. GSTP1 gene 
is subjected to a single nucleotide polymorphism (A313G) that decreases the 
catalytic activity, and consequently, the detoxification capacity. Individuals 
homozygous for the mutant allele (G/G) have a lower conjugating activity 
than individuals homozygous for the wild type allele (A/A), while hetero-
zygotes (A/G) display intermediate activity. This study investigates the pos-
sible implication of GSTP1 polymorphism in AML susceptibility and AML-
specific chromosomal abnormalities. PCR-RFLP assay was applied to detect 
the GSTP1 polymorphism in 184 primary AML patients and 370 unrelated 
healthy donors. Abnormal karyotypes were found in 62.6% of patients and 
among them, 32.1% and 20.5% had complex and monosomal karyotypes, 
respectively. A significantly higher incidence of the mutant GSTP1 genotypes 
(A/G and G/G) was observed in AML patients as compared to the controls 
(p<0.0001). No association was found between the GSTP1 polymorphism 
and gender or age. Stratification of patients according to karyotype revealed 
an increased frequency of G/G homozygotes with normal karyotypes as com-
pared to the abnormal karyotypes (19.5% vs 8.9% respectively, p=0.056). 
Furthermore, a higher frequency of heterozygotes A/G was observed in pa-
tients with -Y, -7/del(7q) and +22. Our results suggest that the GSTP1 A313G 
polymorphism may be a predisposing factor for the development of AML. 
Moreover, homozygosity of the GSTP1 polymorphism seems to be associated 
with development of AML with normal karyotype.

 A. Daraki: None. F. Rosmaraki: None. S. Zachaki: None. K. Kakosaiou: 
None. K. Stavropoulou: None. C. Sambani: None. G. Pantelias: None. P. 
Kollia: None. V. Aleporou: None. K. Manola: None.
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P11.005
Immunophenotypic and clinical features of acute myeloid leukemia 
patients with normal cytogenetics and mutation of FLT3 gene
E. Petrova, I. Martynkevich, M. Kozlovskaya, L. Martynenko, M. Ivanova, N. Cybakova, S. 
Gritsaev, K. Abdulkadyrov;  
Russian Research Institute of Hematology and Transfusion, St.-Petersburg, Russian 
Federation.

The goal of the research was to determine distinctive features of de novo 
acute myeloid leukemia (AML) with FLT3-ITD mutation. Objects: to review 
the variability of morphological and cytogenetic characteristics of AML pa-
tients with FLT3-ITD; to identify homogeneity of the group of AML patients 
with normal karyotype (NK) with FLT3-ITD based on haematological data 
and immunophenotype of blast cells. The investigation group included 101 
AML patients. FLT3-ITD mutation were detected by PCR method in 21 cases 
(20,8%). Meanwhile 13 patients (61.9%) from this group had NK. The group 
of patients with expression of several antigens more than 20% (diagnosti-
cally significant number) were analyzed. There were no significant diffe-
rence in number of patients with high expression of CD34 in control group 
and group with FLT3-ITD: 83,3% against 90,0%; р=0,635. At once, the num-
ber of patients with high expression of HLA-DR and CD7 were significantly 
higher in group with NK and FLT3-ITD: 6,2% against 50,0%; р=0,007 and 
55,6% against 100,0%; р=0,014, respectively. Correlation analysis showed 
FLT3-ITD to be determined significantly often in patients older 51 years in 
comparison with young; r=0,400; p=0,034. Received data allowed to make a 
conclusion that AML with NK and FLT3-ITD represent the group, homoge-
neous on a number of haematological data and biological characteristics of 
leukemic cells. Thereby such markers as leukocytosis in combination with 
aberrant expression of HLA-DR and CD7 on blast cells allowed to prognosti-
cate the probability of detection FLT3-ITD mutation in AML patients with 
NK.

 E. Petrova: None. I. Martynkevich: None. M. Kozlovskaya: None. L. 
Martynenko: None. M. Ivanova: None. N. Cybakova: None. S. Gritsaev: 
None. K. Abdulkadyrov: None.

P11.006
Detection by array-based comparative genomic hybridization in a 
case of adenoid cystic carcinoma of an unbalanced translocation 
t(6;9)(q23;p22.3~23) which generates a MYB-NFIB fusion oncogene.
S. TOUJANI1,2, E. MONTEIRO3, P. FOURET4,5, A. BERNHEIM6,5;  
1Hôpital paul brousse, Villejuif, France, 2Université Paris Sud, Unité Inserm UMR-S935 ES 
Team, Villejuif, France, 3Unité de génétique des tumeurs Inserm U985, Villejuif, France, 
4Service d’Anatomie Pathologique-Hôpital la Pitié-Salpêtrière-APHP Université Pierre et 
Maris Curie, Villejuif, France, 5Unité de génétique des tumeurs INSERM U985, Villejuif, 
France, 6Département de bio pathologie-Institut Gustave Roussy, Villejuif, France.

Background: adenoid cystic carcinoma (ACC) has been shown as a histolo-
gically distinctive neoplasm for nearly 150 years. It is among the most com-
mon carcinomas of the salivary glands. A recurrent t(6;9)(q23; p22.3~23) 
translocation was reported in ACC. Recently, it has been shown that the ACC-
specific t(6;9)(q23;p22.3~23) translocation results in a MYB-NFIB fusion 
oncogene which is the hallmark of ACC. Array comparative genomic hybridi-
zation (aCGH) is a suitable method for studying oncogenomic imbalances.
Results: a 44k aCGH analysis was performed on 17 frozen ACC. In one tumor, 
genomic imbalances involved only 6q and 9p. A 35.24 Mb deleted region 
was detected on 6(q23q27) and a gain segment of 13.87 Mb was observed 
on (9)(pterp23) <0.20-14.08 Mb>. Genomic mapping indicated that bre-
akpoints lied within MYB/6q22.3~23 sequence and NFIB/9p23 gene. The 
unbalanced form of t(6;9)(q23;22.3~23) translocation: der(6)t(6;9) was 
hence suspected. The MYB-NFIB chimeric transcript was detected by RT-
PCR. The latter fusion gene link MYB exon 9b to NFIB exon 11.
Discussion and conclusion: Analysis of 17 frozen ACC by aCGH has allowed 
the suspicion -of an unbalanced t(6;9)(q23;p23p24) translocation in one 
case. This tumor displays the der(6)t(6;9) as the sole cytogenomic imba-
lances, indicating that it is a primary rearrangement in this carcinoma. The 
der(6) is the critical derivative chromosomal of the t(6;9) translocation be-
cause the MYB-NFIB transcript was detected by RT-PCR. In cancer, the aCGH 
data should be analysed carefully and the chimeric fusion gene should be 
looked for because this type of abnormality may change the prognosis and 
the treatment.

 S. Toujani: None. E. Monteiro: None. P. Fouret: None. A. Bernheim: None.

P11.007
Exome sequencing identifies potential new candidate genes for 
colorectal adenomatous polyposis
I. Spier1, D. Drichel2, M. Kerick3, J. Altmüller4, A. Laner5,6, S. Horpaopan1, S. Vogt1,7, T. 
Becker2,8, P. Nürnberg4, S. Perner9, E. Holinski-Feder5,6, M. M. Nöthen1,10, P. Hoffmann1,10,11, 
B. Timmermann12, M. Schweiger3, S. Aretz1;  
1Institute of Human Genetics, University of Bonn, Bonn, Germany, 2German Center 
for Neurodegenerative Diseases (DZNE), Bonn, Germany, 3Department of Vertebrate 
Genomics, Max Planck Institute for Molecular Genetics, Berlin, Germany, 4Cologne Center 
for Genomics (CCG), University of Cologne, Cologne, Germany, 5Medizinische Klinik und 
Poliklinik IV, Campus Innenstadt, Klinikum der Universität München, München, Germany, 
6Medizinisch Genetisches Zentrum, München, Germany, 7MVZ Dr. Eberhard & Partner, 
Dortmund, Germany, 8Institute of Medical Biometry, Informatics, and Epidemiology, 
University of Bonn, Bonn, Germany, 9Department of Prostate Cancer Research, Institute 
of Pathology, University Hospital Bonn, Bonn, Germany, 10Department of Genomics, 
Life & Brain Center, University of Bonn, Bonn, Germany, 11Division of Medical Genetics, 
University Hospital Basel, Department of Biomedicine, University of Basel, Basel, 
Switzerland, 12Next Generation Sequencing Group, Max Planck Institute for Molecular 
Genetics, Berlin, Germany.

Background: In up to 50% of families with colorectal adenomatous poly-
posis no germline mutation in the currently known genes APC causing fa-
milial adenomatous polyposis (FAP) or MUTYH causing MUTYH-associated 
polyposis (MAP) can be identified. Missense mutations in polymerase genes 
have recently been found as rare cause of multiple colorectal adenomas/
carcinomas. Methods: To uncover new causative genes, the exomes of ten 
unrelated APC and MUTYH mutation negative polyposis patients were se-
quenced (Illumina HiSeq platform). For data analysis and variant filtering 
the GATK software and in-house tools were applied. Results: Altogether, 66 
genes affected by biallelic truncating variants (recessive model) in at least 
one patient and 63 genes affected by truncating heterozygous variants (do-
minant model) in at least two patients were found. After detailed manual 
investigations of the variants and data mining according to functions and 
pathways seven genes of high interest remained (three for the recessive, 
four for the dominant approach), some of which are involved in cell adhe-
sion, proliferation, or recombination repair. Moreover, we found a missense 
variant in the polymerase gene POLD2 in one patient, which is predicted to 
be damaging by in-silico analysis. In another patient, an APC nonsense mu-
tation in mosaic state below the detection threshold of Sanger sequencing 
(10% of reads) was recognised. Conclusions: Using exome sequencing we 
identified new potentially causative genes for adenomatous polyposis. The 
clinical relevance of the genes is presently clarified in a validation sample 
of 200 polyposis patients. (Supported by German Cancer Aid and BONFOR 
programme of the University of Bonn)

 I. Spier: None. D. Drichel: None. M. Kerick: None. J. Altmüller: None. A. Laner: 
None. S. Horpaopan: None. S. Vogt: None. T. Becker: None. P. Nürnberg: 
None. S. Perner: None. E. Holinski-Feder: None. M.M. Nöthen: None. P. 
Hoffmann: None. B. Timmermann: None. M. Schweiger: None. S. Aretz: None.

P11.008
Mosaic pattern of familial Beckwith Wiedemann syndrome revealed 
by isolated benign adrenocortical tumor: a case report
D. H’mida-Ben Brahim1, M. Haddaji Mastouri1, S. Hammami2, M. Chourabi1, S. Trabelsi1, 
S. Sassi1, M. Gribaa1, S. Mougou1, A. Zakhama3, N. Gueddiche2, A. Saad1;  
1Laboratory of cytogenetics, molecular genetics and reproductive biology, Farhat 
HACHED Hospital, Sousse, Tunisia, 2Department of pediatrics, Fatouma Bourguiba 
Hospital, Monastir, Tunisia, 3Department of cytophatology, Fatouma Bourguiba 
Hospital, Monastir, Tunisia.

We report a familial BWS presented with a benign hypersecretant adreno-
cortical tumor (ACT) which proved to be isolated in a 2 months old baby 
girl. Family history revealed a paternal aunt who developed at 60 years a 
benign ACT. Our patient was managed surgically and tumoral tissue so as 
blood sample and skin tissue underwent molecular analysis using MS-MLPA 
(Methylation-sensitive multiplex ligation probe analysis) in order to detect 
epigenetic alterations associated with BWS.
Genetic investigations noticed in blood sample a methylation mosaic pat-
tern at imprinted domain 2 (IC2) encompassing KCNQ1, KCNQ1OT1, and 
CDKN1C genes. This mosaicism was associated in tumoral tissue to a com-
plete loss of methylation at IC2, however skin tissue analysis showed a nor-
mal methylation profile.
This rare epigenetic constellation may explain the mild phenotype observed 
in both patient and her aunt. However appropriate genetic counseling to the 
affected patient and her family members should be provided and clinicians 
should be aware that patients may develop isolated benign ACT in the con-
text of hereditary syndromes.

D. H’mida-Ben Brahim: None. M. Haddaji Mastouri: None. S. Hammami: None. M. 
Chourabi: None. S. Trabelsi: None. S. Sassi: None. M. Gribaa: None. S. 
Mougou: None. A. Zakhama: None. N. Gueddiche: None. A. Saad: None.
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P11.009
Exome sequencing identifies drivers of progression of Transient 
Myeloproliferative Disorder to Acute Megakaryoblastic Leukemia in 
children with Down Syndrome
S. I. Nikolaev1, A. Vannier1, E. Falconnet1, E. Giarin2, G. Basso2, A. Hoischen3, J. A. 
Veltman3, J. Groet4, D. Nizetic4, S. E. Antonarakis1;  
1University of Geneva, Geneva, Switzerland, 2University of Padua, Padua, Italy, 3Radboud 
University Nijmegen Medical Centre, Nijmegen, Netherlands, 4Queen Mary University of 
London, Blizard Institute of Cell and Molecular Science, Barts and The London School of 
Medicine, London, United Kingdom.

Megakaryoblastic leukemia in children is almost exclusively associated with 
Down Syndrome (DS) - trisomy 21 and acquired mutations in GATA1. Up to 
10% of DS neonates develop Transient Myeloproliferative Disorder (TMD), 
which is self-regressing in the majority of cases, but in 20-30% it progresses 
to malignant acute megakaryoblastic leukemia (AMKL). Currently there is 
no evidence of a genetic component underlying the progression of the di-
sease. In this study we have performed exome-sequencing of 7 megakaryo-
blastic leukemias in DS-children to test the hypothesis that somatic genetic 
variants contribute to the progression of TMD to AMKL.
In four out of seven studied AMKL/TMD cases we have observed somatic 
mutations, additional to GATA1, occurring in genes with established func-
tion in different types of leukemia (EZH2, APC, FLT3 and JAK1). In addition, 
the AMKL genomes were characterized by genomic instability which was 
not observed in the TMDs. In one patient we have detected two putative 
driver mutations, a frameshift indel in EZH2, and a hemizygous loss of APC 
in AMKL which were absent at the TMD stage of disease in this patient. Our 
findings favor a three-hit hypothesis, where transition of TMD to AMKL re-
quires a 3rd genetic event additional to T21 and GATA1 mutation. These 
additional driver mutations were observed in genes of WNT, JAK-STAT and 
MAPK/PI3K pathways, aberrant activation of which may enhance the effect 
of GATA1 mutation resulting in overexpression of MYC therefore facilitating 
transition towards malignancy.

 S.I. Nikolaev: None. A. Vannier: None. E. Falconnet: None. E. Giarin: None. G. 
Basso: None. A. Hoischen: None. J.A. Veltman: None. J. Groet: None. D. 
Nizetic: None. S.E. Antonarakis: None.

P11.010
Array CGH analysis of acute myeloid leukemia patients with normal 
and complex aberrant karyotype.
D. Koczkodaj1, S. Zmorzynski1, M. Michalak1, E. Wasik-Szczepanek2, A. A. Filip1;  
1Department of Cancer Genetics, Medical University of Lublin, Poland, Lublin, Poland, 
2Department of Hematooncology and Bone Marrow Transplantation, Medical University 
of Lublin, Poland, Lublin, Poland.

Acute myelogenous leukemia (AML) is the most common type of leukemia 
affecting adults, and is responsible for a large number of cancer-related 
deaths. Lymphocytes of approximately 55% of AML patients show various 
chromosomal aberrations, including structural and numerical alterations. 
Such changes may not only correlate with morphological and clinical data, 
but also serve as prognostic factors.
In our study we analyzed bone marrow samples of 60 AML patients with 
normal (18 patients) or complex (42 patients) karyotype by conventio-
nal cytogenetics. We then assessed the genomic changes by the array CGH 
(aCGH) method. Genomic losses were found more frequently than gains. The 
most frequent losses affected 5q (25%), 7q (20%) and 3p (18%), and the 
most frequent genomic gains included 11q (20%) and 21q (17%).
In patients with initially normal karyotypes it was possible to determine 
single or multiple aberrations by means of aCGH. In this group losses were 
also more frequent than gains. Changes detected using aCGH were verified 
by FISH analysis in all cases.
In the second part of this study we analyzed the prognostic effects and inter-
actions of the nucleophosmin (NPM1) gene mutation and fms-like tyrosine 
kinase-3 internal tandem duplication (FLT3-ITD) in patients with normal-
karyotype (AML-NK).
Identification of all possible rearrangements is valuable for better under-
standing of the mechanisms of leukemogenesis, as well as for more precise 
stratification of patients into appropriate risk groups.

 D. Koczkodaj: None. S. Zmorzynski: None. M. Michalak: None. E. Wasik-
Szczepanek: None. A.A. Filip: None.

P11.012
Mutation of the ARID1A gene in Endometrial Carcinoma in Spanish 
patients
M. Fernández-Prieto1, C. Cieza-Borrella2, M. Núñez-Casado3, M. Sancho-de-Salas4, V. 
Sancho-de-Salas5, Á. García-Iglesias5, R. González-Sarmiento2;  
1Unidad de Medicina Molecular. Facultad de Medicina. IBMCC, Salamanca, Spain, 
2Unidad de Medicina Molecular. Facultad de Medicina. IBMCC-IBSAL, Salamanca, Spain, 
3Unidad de Medicina Molecular. Facultad de Medicina., Salamanca, Spain, 4Servicio de 
Anatomía Patológica. Hospital Clínico Universitario de Salamanca., Salamanca, Spain, 
5Servicio de Ginecología y Obstetricia. Hospital Clínico Universitario de Salamanca, 
Salamanca, Spain.

Endometrial carcinoma (EC) is the most common gynaecological tumor in 
developed countries. There are several common mutated genes depending 
on the type. PTEN, PI3K, K-RAS and B-RAF genes are frequently altered in 
endometrioid carcinomas and P53, E-Cadherin, p16 and PPP2R1A genes in 
non endometrioid.
ARID1A is a recently identified tumor suppressor which participates in chro-
matin remodeling, specifically, in forming switch/sucrose non-fermentable 
chromatin remodeling complexes. It has been reported that ARID1A gene is 
mutated in ovarian clear cell, endometrioid carcinomas and in uterine endo-
metrioid carcinomas. Most ARID1A mutations are nonsense, frameshift or 
in-frame, leading to loss of expression of the protein which encodes.
The aim of our study has been the analysis of the ARID1A gene in order to 
determine the incidence of mutations in the different types and grades of 
EC.
We extracted DNA from a set of 48 fresh tumor from patients diagnosed 
with EC (33 endometrioid carcinoma: 17 grade I, 13 grade II and 3 grade III; 
15 non endometrioid: 7 mixed carcinoma; 6 serous carcinoma; 1 carcinosar-
coma; 1 clear cell carcinoma. We studied the ARID1A gene by PCR, CSGE, 
cloning and automatic sequencing.
The results are showed in the annexed table. We found 21 ARID1A pathoge-
nic mutations including some deletions, insertions and base substitutions.
Our results confirm that ARID1A gene mutations are a frequent event in 
EC.
Supported by FIS PI 10/000219
Tumor type Patients mutated (%)
Endometrioid carcinoma 
-I grade 
-II grade 
-III grade

57.57 
27.27 
27.27 
3.03

Non endometrioid carcinoma 40
 M. Fernández-Prieto: None. C. Cieza-Borrella: None. M. Núñez-Casado: 
None. M. Sancho-de-Salas: None. V. Sancho-de-Salas: None. Á. García-
Iglesias: None. R. González-Sarmiento: None.

P11.013
Molecular profile of low- and high-grade astrocytomas: a multivariate 
approach
I. Rodríguez-Hernández1, J. García2, A. Santos-Briz3, J. Gómez-Moreta4, J. González-
Valero2, R. González-Sarmiento1;  
1Molecular Medicine Unit, Department of Medicine, University of Salamanca, 
Salamanca, Spain, 2Institute for Health Science Studies of Castilla y León, Salamanca, 
Spain, 3Department of Pathology, University Hospital of Salamanca, Salamanca, Spain, 
4Department of Neurosurgery, University Hospital of Salamanca, Salamanca, Spain.

Malignant astrocytomas are the most common and aggressive primary brain 
tumors in adults with a dismal prognosis. In an attempt to better under-
stand the biology of astrocytomas, we have performed a molecular analysis 
of TP53, IDH1, EGFR, PI3KCA, PTEN and BRAF genes in a set of 105 astrocy-
tomas (24 low-grade astrocytomas and 71 high-grade astrocytomas).
Nineteen low-grade (79.2%) and 71 high-grade astrocytomas (87.7%) had 
at least one alteration in these genes, and more than 50% of cases showed 
two o more alterations. Mutations in TP53, IDH1 and BRAF genes were 
more frequent in low-grade astrocytomas while alterations in EGFR, PTEN 
and PI3KCA genes were more represented in high-grade astrocytomas (Ta-
ble 1).

Table1. Alterations in low- and high-grade astrocytomas
TP53 

mutation
EGFR 

amplification
EGFRvIII 

expression
PI3KCA 

mutation
LOH 

10q23
PTEN 

mutation
BRAF 

mutation
IDH1 

mutation
Low-grade 
Astrocitomas 13(56.5%) 0(0.0%) 1(4.3 %) 4(33.3%) 2(8.7%) 15(65.2%)
High-grade 
Astrocytomas 17(22.7%) 26(35.1%) 23(33.3%) 5(6.7%) 49(75.4%) 19(25.3%) 1(1.3%) 3(4.0%)
Total 30(30.6%) 26(35.1%) 24(26.1%) 5(6.7%) 53(68.8%) 19(25.3%) 3(3.1%) 18(18.4%)

43.3% of tumors with TP53 mutation carried IDH1 mutation; 26.7% of cases 
showed both EGFR amplification and PTEN loss; 20.3% of tumors displayed 
PTEN deletion and mutation, and 14.3% of tumors carried TP53 mutation 
and PTEN mutation/deletion. However, mutations in PTEN and PI3KCA ge-
nes were mutually exclusive.
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Multivariate analysis by logistic biplot and hierarchical clustering classified 
high-grade tumors in proneural subtype distinguished by TP53 and IDH1 
mutations and EGFRvIII expression; classical subtype defined by EGFR am-
plification and PTEN deletion along with EGFRvIII expression and PTEN mu-
tation; and mesenquimal subtype characterized by PTEN deletion with TP53 
and PTEN mutations. Furthermore, proneural subtype patients demonstra-
ted improved survival over the proliferative or mesenquimal groups.

 I. Rodríguez-Hernández: None. J. García: None. A. Santos-Briz: None. J. 
Gómez-Moreta: None. J. González-Valero: None. R. González-Sarmiento: 
None.

P11.014
The malignant transformations in Ewing’s sarcoma cells are 
correlated with beta arrestin1 level
D. Nedelcu1, N. Cucu2, M. Puiu1;  
1University of Medicine &Pharmacy Victor Babes, Timisoara, Romania, 2Bucharest 
University, Faculty of Biology, Bucuresti, Romania.

Ewing’s sarcoma is a malignant tumor which can have mesodermal and 
ectodermal origins. It appears most frequently in children and adolescents 
and in most of the cases is the result of a translocation between chromo-
somes 11 and 22 which affect Ewing’s sarcoma and Friend leukemia inte-
gration 1 transcription factor genes. Beta arrestin1 and insulin-like growth 
factor receptor has an important role in the activation of a signaling cascade 
in MAPK pathway which is involved in the initiation and transformation of 
the malignant phenotype.
The aim of this study was to experience proper cell culture techniques in 
order to mimic pathological characteristics of Ewing sarcoma and provide 
adequate experimental model for drug screening. It is known the fact that 
cell culture lines represent an actual experimental study model of epigenetic 
and genetic mechanisms involved into the initiation of pathological proces-
ses. Many of these new research activities are based on genetic reprogram-
ming of the patient derived cell lines. The experiment envisaged to evaluate 
the effect of beta-arrestin1 concentratons in two types of ES cell line, gene-
tically modified by B-arr1 shRNA. Quantifying cell proliferation and estima-
tion of cellular viability were used for the correlation between Beta arrestin 
level and its tumorigenicity. Results indicate that malignant transformations 
are connected with beta-arrestin1 level and the malignant phenotype is mo-
dified when the intracellular levels of beta-arrestin1 decrease. The protein 
beta-arrestin 1 play an important role in IGF1R signaling and also in the 
initialization process of tumorigenicity in ES cells.

 D. Nedelcu: None. N. Cucu: None. M. Puiu: None.

P11.015
Unexpected diagnosis of Fanconi anemia with biallelic FANCD1/
BRCA2 mutations associated with early onset colorectal tumors 
in adulthood: potential role of pre-mRNA splicing in phenotypic 
variability.
E. Courcet1, J. Sokolowska2, M. Padeano3, S. Guiu4, M. Bronner5, C. Chery5, F. Coron6, C. 
Lepage7, C. Chapusot1, C. Loustalot4, J. Jouve7, C. Hatem8, E. Ferrant9, A. Baurand6, G. 
Couillault10, A. Delignette11, C. Thauvin-Robinet12, P. Fumoleau4, S. Lizard-Nacol13, L. 
Arnould14, F. Mugneret15, T. Frebourg16, P. Jonveaux2, L. Faivre12;  
1Service d‘Anatomie et Cytologique Pathologiques, Pole Technique et Biologie, CHU, 
DIJON, France, 2Laboratoire de Génétique et INSERM U-954, CHU Nancy, Université de 
Lorraine, NANCY, France, 3Département de Chirurgie, Centre de lutte anti-cancereux 
Georges François Leclerc, DIJON, France, 4Département d‘oncologie médicale, Centre 
de lutte anti-cancereux Georges François Leclerc, DIJON, France, 5Laboratoire de 
Génétique et INSERM U-954, CHU Nancy, Université de Lorraine, DIJON, France, 6Centre 
de Génétique, Hôpital d’Enfants, CHU Dijon et Université de bourgogne, DIJON, France, 
7Service d’ Hepato-gastro-enterologie, CHU “Bocage Central”, DIJON, France, 8Hepato-
gastro-entérologie, Clinique Drevon, DIJON, France, 9Service d’hématologie clinique, 
Hôpital d’Enfants, CHU, DIJON, France, 10Service de Pédiatrie 1, CHU, DIJON, France, 
11Service de Radiologie, Centre de lutte anti-cancereux Georges François Leclerc, DIJON, 
France, 12Centre de Génétique, Hôpital d’Enfants, CHU Dijon et Université de bourgogne, 
Dijon, DIJON, France, 13Laboratoire de Génétique moléculaire, Centre anti-cancéreux 
Georges François Leclerc, DIJON, France, 14Département de Biologie et de Pathologie 
des tumeurs, Centre de lutte anti-cancéreux Georges François Leclerc, DIJON, France, 
15Service de Cytogénétique, Pole Technique et biologie, CHU, DIJON, France, 16Laboratoire 
de Génétique, CHU Rouen et Faculté de médecine de Rouen, ROUEN, France.

Fanconi anemia (FA) is characterized by progressive bone marrow failure, 
congenital anomalies, and predisposition to malignancy. A small proporti-
on of FA is due to biallelic FANCD1/BRCA2 mutations which is associated 
with earlier onset and increased incidence of leukemia and solid tumors. 
Here we describe the clinical and molecular features of a family in which the 
diagnosis of FA was unexpectedly made from a female proband with early 
onset breast cancer. Remarkably, she and her sister, also diagnosed with FA, 

had uneventful childhoods and no morphological anomalies. Both patients 
presented colorectal adenocarcinomas (microsatellite stable) with either 
gastric lymphoma or breast cancer around the age of 30. Another sibling 
died at the age of 5 of acute myeloid leukemia. Biallelic FANCD1/BRCA2 
mutations were identified: one frameshift mutation (c.1845_1846delCT, 
p.Asn615LysfsX6) and one missense mutation (c.7802A>G, p.Tyr2601Cys) 
with a frame-shifting splicing anomaly leading to both a truncated protein 
and a residual point-mutant protein. This protein, predicted to be delete-
rious, is presumably partially active and might explain the clinical spectrum 
with delayed FA diagnosis. Spontaneous and mitomycin-induced chromoso-
mal instability was pathognomonic of FA and only the molecular investiga-
tions permitted the diagnosis. The lack of other symptoms in the two older 
siblings and the occurrence of colon cancers raise the hypothesis that varia-
tions in spliceosomal proteins might participate in subtle defects in the spli-
cing machinery and thus lead to constitutional and tissue-specific variabili-
ty of the phenotype. An interaction between BRCA2 and the MMR pathway 
could also be questioned in presence of early colorectal adenocarcinomas.

 E. Courcet: None. J. Sokolowska: None. M. Padeano: None. S. Guiu: 
None. M. Bronner: None. C. Chery: None. F. Coron: None. C. Lepage: None. C. 
Chapusot: None. C. Loustalot: None. J. Jouve: None. C. Hatem: None. E. 
Ferrant: None. A. Baurand: None. G. Couillault: None. A. Delignette: None. C. 
Thauvin-Robinet: None. P. Fumoleau: None. S. Lizard-Nacol: None. L. 
Arnould: None. F. Mugneret: None. T. Frebourg: None. P. Jonveaux: None. L. 
Faivre: None.

P11.016
Genetic variants involved in specialized DNA replication and their 
relation with bilateral breast cancer
A. C. Brandalize1,2,3, L. Schuller-Faccini1,2,3, P. Ashton-Prolla1,2,3;  
1Hospital de Clinicas de Porto Alegre, Centro de Pesquisa Experimental, Porto Alegre, 
Brazil, 2Universidade Federal do Rio Grande do Sul, Programa de Pós -Graduaçao 
em Genética e Biologia Molecular, Porto Alegre, Brazil, 3Instituto de Genética Médica 
Populacional - INAGEMP, Porto Alegre, Brazil.

One of the hallmarks of cancer is the occurrence of high levels of chromoso-
mal rearrangements as a result of inaccurate repair of double-strand breaks 
(DSB). Germline mutations in BRCA and RAD51 genes, involved in DSB re-
pair, are strongly associated with bilateral breast cancer. Pol θ, a “DNA re-
pair” polymerase specialized in the replication of damaged DNA may also be 
involved in DSB repair and could act in this pathway with BRCA and RAD51. 
It is noteworthy that POLQ is highly expressed in breast tumors and this 
expression is able to predict patient outcome. Here we analyzed POLQ va-
riants in hereditary (HBC) and sporadic (SBC) breast cancer. We recruited 
229 breast cancer patients (94 SBC and 135 HBC) and 206 controls. In this 
case-control study seven SNPs (rs61757736, rs55748151, rs41545723, 
rs1381057, rs587553, rs13065220, rs3806614) were analysed using Ta-
qman Real Time PCR. The rs581553 SNP located in a promoter region of 
POLQ was strongly associated with HBC (g.121265913C>T; HBC TT=18, 
Control TT=8; OR=2.30, CI95%= 1.47-3.55; p<0.0001). Interestingly, all of 
the homozygous for this polymorphism fulfilled criterions for HBOC (Here-
ditary Breast and Ovarian Cancer) syndrome, where 16 of them developed 
bilateral breast cancer and one had familial history of bilateral breast can-
cer. The age at diagnosis (> or < 50 years) did not show statistic differences 
when compared patients with or without this polymorphism. Considering 
the evidences that POLQ may be involved in DBS repair our study suggest 
that this polymorphism may contribute to the etiology of bilateral breast 
cancer in our population.

 A.C. Brandalize: None. L. Schuller-Faccini: None. P. Ashton-Prolla: None.

P11.017
DNA repair gene polymorphisms involved in bladder cancer 
development
L. Akhmadishina1, G. Korytina1, O. Kochetova1, M. Urmantsev2, A. Izmailov2, S. 
Izmailova2, G. Kunsbaeva3, V. Pavlov2, T. Viktorova1,2;  
1Institute of Biochemistry and Genetics, Ufa, Russian Federation, 2Bashkir State Medical 
University, Ufa, Russian Federation, 3Bashkir State University, Ufa, Russian Federation.

To assess c.839G>A and c.1196A>G XRCC1, g.45854919T>G XPD, c.-4A>G 
XPA gene polymorphisms contribution in the development and severity of 
bladder cancer we carried out a study 306 DNA bladder cancer patients 
samples and 271 healthy individuals DNA samples. It was shown c.839 G>A 
XRCC1 associated with bladder cancer development in several models, but 
significantly in log-additive (p<0.0001, OR=2.40, AIC=765.9). Second poly-
morphism c.1196G>A XRCC1 associated with disease in recessive (p=0.03, 
OR=1.61, AIC=784) and overdominant (p=0.02, OR=0.66, AIC=782.7) mo-
dels. No association with bladder cancer was observed for c.-4A>G XPA and 
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g.45854919T>G XPD. In order to estimate the contribution of studied poly-
morphisms in the development of invasive and non-invasive bladder cancer 
sample of patients with these forms were compared separately with control 
cohort. Interestingly, c.839 G>A XRCC1 contributes to the development of 
both non-invasive and invasive bladder cancer (p = 0.0017, OR= 2.06, CI 
(1.31-3.26) and p<0.0001, OR= 2.70, CI (1.78-4.10), respectively). Thus we 
can assume XRCC1 polymorphisms make a definite contribution to the de-
velopment and severity of bladder cancer. However, the results should be 
confirmed in independent studies.

 L. Akhmadishina: None. G. Korytina: None. O. Kochetova: None. M. 
Urmantsev: None. A. Izmailov: None. S. Izmailova: None. G. Kunsbaeva: 
None. V. Pavlov: None. T. Viktorova: None.

P11.018
Expression of B7-H4 gene polimorphisms in transitional cell 
carcinoma of the bladder
H. Samli1, M. Samli2, A. Sahin2, U. Ince2, F. Balci1, Y. Saglican2;  
1Uludag University, School of Veterinary Medicine, Bursa, Turkey, 2Acibadem University, 
School of Medicine, Istanbul, Turkey.

B7-H4 is one of the most recently identified members of B7 superfami-
ly of costimulatory molecules serving as an inhibitory modulator of T-cell 
response. The expression of B7-H4 has been observed in various types of 
human cancer tissues and its soluble form has been detected in blood samp-
les.
In this study B7-H4 gene rs10754339, rs10801935 ve rs3738414 SNPs 
were studied by PCR-RFLP method in paraffin embedded tumor specimens 
from 62 transitional cell bladder cancer (TCC) patients and in the control 
group including 30 patients without bladder cancer. Both groups were in the 
similar age interval (patient group 63.34+12.5 vs control group 60.8+11.1; 
p>0.05). Male gender was more frequent among cancer patients (55 male 
vs 7 female) and the same gender distribution was detected in non-bladder 
cancer patients (28 male vs 2 female) (p>0.05).
According to WHO 2004 bladder cancer classification system 19 non-mus-
cle invasive low-grade carcinomas, 20 non-muscle invasive high-grade car-
cinomas and 23 high-grade invasive carcinomas were included. We detected 
rs3738414 and rs10754339 polimorphisms were more frequent in cancer 
patients when compared with control group (p<0.05). Only rs3738414 po-
limorphism showed statistically significant difference in frequency between 
pathologic diagnostic groups (p<0.04).
In both rs10754339 and rs3738414 polymorphisms, AA and GG genotype 
distributions were found to have higher frequencies in the cancer group 
when compared with control group (p<0.05). None of the genotype distri-
butions showed statistically significant difference from the control group in 
rs10801935 polimorphism.
We conclude that B7-H4 has the potential to be a useful prognostic marker 
for patients with TCC.

 H. Samli: None. M. Samli: None. A. Sahin: None. U. Ince: None. F. Balci: 
None. Y. Saglican: None.

P11.019
Chemotherapeutic drug sensitivity determination through expression 
profiling of bladder tumors
O. S. Antonova1, R. Staneva1, Z. Hammoudeh1, S. Karachanak-Yankova1, V. Sabriev2, E. 
Popov2, R. Cherneva3, C. Slavov2, D. Toncheva1;  
1Department of Medical Genetics, Medical University- Sofia, Sofia, Bulgaria, 2Department 
of Urology, University Hospital Aleksandrovska, Sofia, Bulgaria, 3Department of Intenal 
Medicine, University Hospital Aleksandrovska, Sofia, Bulgaria.

Background: Cancer of the bladder is a disabling disease with multifocali-
ty, frequent recurrence and growing incidence in the economically develo-
ped countries. The majority of tumors at presentation are low grade, non 
muscle-invasive, papillary tumors. The aim of our study is investigation the 
expression levels of the genes responsible for sensitivity and resistance to 
known chemotherapeutic agents.
Materials & Methods: Tumor sample of 40 patients with bladder neoplasia 
in different stages: precancerous, pTa, pT1 and pT2 were analyzed. 168 ge-
nes from two panels for Cancer drug resistance and metabolism (84 genes) 
and Cancer drug targets (84 genes) were investigated.
Reaults: Our results reveal a 3-5 times up-regulation of five genes for drug 
response related to xenobiotic metabolization, degradation of aromatic 
compounds, polycyclic aromatic hydrocarbons and the anti-cancer drug ta-
xol. A more than 10 fold up-regulation of PPARG, CYP3A5 and ABCC3 genes 
related to metabolism of cyclosporine and steroid hormones was observed 
in a tumor stage dependent manner (pTa, pT1 and pT2).

The results from Cancer drug targets panel show up-regulation of TOP2A 
and genes from MRP subfamily (ABCC1 and ABCC5), involved in resistance 
to thiopurine anticancer drugs in the muscle invasive versus non-invasive 
bladder tumors.
Acknowledgements: This study was supported by contract № ДМУ 03/48 
of the Ministry of Education and Science, Bulgaria and by contract № 13-
Д/2012 of the Medical University of Sofia, Bulgaria.

 O.S. Antonova: None. R. Staneva: None. Z. Hammoudeh: None. S. 
Karachanak-Yankova: None. V. Sabriev: None. E. Popov: None. R. Cherneva: 
None. C. Slavov: None. D. Toncheva: None.

P11.020
Prediction of recurrence in bladder cancer by real-time quantitative 
PCR analysis: cDNA microarray results
J. Mares1, V. Soukup2, J. Duskova2, A. Horinek2, M. Klabanova3, M. Babjuk1;  
12nd Faculty of Medicine, Prague 5, Czech Republic, 21st Faculty of Medicine, Prague 2, 
Czech Republic, 3Diana Lucina, Prague 4, Czech Republic.

The aim of the study was to define specific genetic profile in Ta and T1 urina-
ry bladder carcinoma patients with and without recurrence by gene expres-
sion microarrays. Eleven patients with the time to recurrence shorter than 
one year (patients with recurrence) and 11 patients with time to recurrence 
longer than 4 years (patients without recurrence) were enrolled. 
Data from microarrays were subjected to a panel of statistical analyses to 
identify bladder cancer recurrence-associated gene signatures. Initial scree-
ning revealed a putative set 47 genes differing in gene expression in both 
groups. After the validation, 33 genes manifested significant differences bet-
ween both groups. The significant expression was observed in the group of 
patients without recurrence by 30 genes of which the highest differences 
were detected by ANXA1, ARHGEF4, FLJ32252, GNE, NINJ1, PRICKLE1, 
PSAT1, RNASE1, SPTAN1, SYNGR1, TNFSF15, TSPAN1, and WDR34. These 
genes code for signal transduction, vascular remodeling and vascular endo-
thelial growth inhibition mainly. In the group with recurrence, 3 genes had 
significant differences, the highest differences were identified by two genes 
(PLOD2 and WDR72). We have selected and validated 15 genes that are dif-
ferentially expressed in superficial bladder cancer. We hope that this cohort 
of genes will serve as a promising pool of candidate biomarkers for early 
stage bladder cancer. Our results indicate that it may be possible to identify 
patients with a low and high risk of disease recurrence at an early stage 
using a molecular profile. . Research was supported by MSM 0021620808

 J. Mares: None. V. Soukup: None. J. Duskova: None. A. Horinek: None. M. 
Klabanova: None. M. Babjuk: None.

P11.021
Detection of p53 gene mutations and ATPase6, Cytb, ND1 and D310 
mtDNA mutations in bladder carcinomas
T. Avcilar1, D. Kirac2, D. Ergec1, G. Koc1, K. Ulucan3, Z. Kaya4, E. C. Kaspar5, L. Turkeri6, A. 
I. Guney1;  
1Marmara University, Faculty of Medicine, Department of Medical Genetics, Istanbul, 
Turkey, 2Yeditepe University, Faculty of Medicine, Department of Medical Biology, 
Istanbul, Turkey, 3Uskudar University, Faculty of Engineering and Natural Sciences, 
Department of Molecular Biology and Genetics, Istanbul, Turkey, 4Marmara University, 
Faculty of Medicine, Department of Medical Biology, Istanbul, Turkey, 5Yeditepe 
University, Faculty of Medicine, Department of Biostatistics, Istanbul, Turkey, 6Marmara 
University, Faculty of Medicine, Department of Urology, Istanbul, Turkey.

Introduction: Bladder carcinoma is the most common malignancy of the 
urinary tract. Analysis of p53 gene and mtDNA mutations might be useful 
to monitor the prognosis of bladder carcinoma. Therefore the aim of this 
study is to investigate the relation between mtDNA and p53 gene mutations 
in bladder carcinomas.
Methods: 30 patients and 27 controls were recruited to the study. Bladder 
cancer tissues were obtained by radical cystectomy or transurethral resec-
tion. Genomic DNA was extracted from peripheral blood. ATPase6, Cytb, 
ND1, and D310 regions of mtDNA as well as the exon 5,6,7 and 8 regions 
of p53 gene were amplified by PCR and sequenced directly. Results were 
evaluated statistically.
Results: In patient group, 33 mtDNA mutations and 3 p53 gene mutations 
were found in which 3 of them are novel and 15 of them cause amino acid 
substitutions. A15607G mutations in Cytb gene and 12570 A-insertion in 
p53 gene were found statistically significant in patient group whereas 
C12570A was found statistically significant in control group. Additionally, 8 
different 100% correlations between mtDNA mutations and 3 different po-
sitive correlations between p53 gene and mtDNA mutations were detected.
Conclusion: High incidences of A15607G mutation and 12570 A-insertion 
may be important markers for the detection of bladder tumors. Despite that, 
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C12570A mutations may have a protective effect against the disease. Addi-
tionally, based on correlation values, it has been suggested that there is a 
relation between p53 gene and mtDNA gene mutations and this relationship 
could play an important role in bladder carcinogenesis.

 T. Avcilar: None. D. Kirac: None. D. Ergec: None. G. Koc: None. K. Ulucan: 
None. Z. Kaya: None. E.C. Kaspar: None. L. Turkeri: None. A.I. Guney: None.

P11.022
Bortezomib Induces Apoptosis by Interacting with JAK/STAT Pathway 
in K-562 Leukemic Cells
N. Selvi1, B. Kaymaz1, Ç. AKTAN1, C. GÜNDÜZ1, H. D. KİPER2, F. ŞAHİN2, B. KOSOVA1, G. 
Saydam3;  
1Ege University Medical Faculty Dept. of Medical Biology, Izmir, Turkey, 2Ege University 
Medical Faculty Dept. of Hematology, Izmir, Turkey, 3Ege University Medical Faculty 
Dept. of Haemotology, Izmir, Turkey.

In the current study, we aimed to identify the cytotoxic and apoptotic effects 
of Bortezomib (BOR) on human K-562 chronic myelogenous leukemia cells 
and to evaluate the potential roles of JAK/STAT pathway members STAT3, 
STAT5, JAK2 and IL-6 on BOR induced cell death of leukemic cells. 
Cell viability was assessed via Trypan blue dye exclusion test and cytotoxici-
ty of the BOR treated cells was conducted by XTT [2,3-Bis (2-methoxy-4-ni-
tro-5-sulphophenyl)-2H-tetrazolium-5-carboxanilide inner salt] assay. The 
relative mRNA expression levels of STAT3, -5A -5B, JAK2 and interleukin- 6 
were analyzed by quantitative reverse transcriptase-polymerase chain re-
action (qRT-PCR). On the other hand, their protein expression levels were 
detected by western-blot method.
The obtained results indicated that, BOR treatment reduced cell viability 
and induced leukemic cell apoptosis in a dose and time-dependent manner 
as compared to untreated control cells. While mRNA expression levels of 
STAT5A, STAT5B and STAT3 were significantly
reduced following BOR treatment when compared to untreated controls; it 
had no effect upon JAK2 and IL-6 mRNA expressions. As for protein levels, 
STAT expressions were downregulated after BOR treatment especially at 
72th and 96th hours.
Our results pointed out that, BOR treatment had a significant potential of 
being an anticancer agent for chronic myelogenous leukemia therapy; and 
this effect could be due to the expressional downregulations of JAK/STAT 
pathway members.

 N. Selvi: None. B. Kaymaz: None. Ç. Aktan: None. C. Gündüz: None. H.D. 
Kİper: None. F. Şahİn: None. B. Kosova: None. G. Saydam: None.

P11.023
Splicing functional assays of a RCA1 minigene with exons 15-19
H. H. M. Cristina, C. Álvaro;  
IBGM-Valladolid, Valladolid, Spain.

Deleterious mutations in BRCA1 and BRCA2 increased up to 20-fold the risk 
of developing breast cancer. Previously published data of our group showed 
that a third part of pathogenic mutations affected pre-mRNA processing so 
that splicing could be one of the most relevant etiopathogenic mechanism in 
hereditary breast/ovarian cancer. We constructed a hybrid minigene with 
BRCA1 exons 15 to 19 in the new splicing vector pSAD (Spanish patent: 
P201231427). Bioinformatics studies of DNA variants in exons 16 and 17 of 
BRCA1 were performed with NNSplice and Human Splicing Finder, to select 
them according to the following criteria: disruption of canonical splice si-
tes, broken branch points or creation of de novo silencers. Functional assays 
performed either in lymphocyte RNA from patients or in hybrid minigenes 
in MCF7/HeLa cells. We investigated the impact on splicing of pre-selected 
variants listed in the international databases and to correlate these results 
with those obtained in lymphocyte RNA of patients from Castilla y Leon 
(Spain).
All the RT-PCR products were sequenced to characterize all the splicing out-
comes. Splicing functional assays allow a better molecular characterization 
of DNA variants of unknown clinical significance. The ultimate goal of this 
research is to improve the quality of life of patients and their families that 
will benefit from new preventive measures, surveillance and prophylaxis.
Acedo et al. 2012. Breast Cancer Res 14: R87
Sanz et al. 2010 Clin Cancer Res 16: 1957-1967

 H.H.M. Cristina: None. C. Álvaro: None.

P11.024
Intronic sequence variants in BRCA genes among breast and ovarian 
Romanian patients
L. Negura1, D. Azoicai1, Y. Bignon2, N. Uhrhammer2, A. Negura3;  
1Gr. T. Popa Medicine and Pharmacy University, Iasi, Romania, 2Centre Jean Perrin, 
Clermont-Ferrand, France, 3Alexandru Ioan Cuza University, Iasi, Romania.

Molecular diagnosis in cancer predisposition is mainly targeting BRCA1 and 
BRCA2 genes, involved in hereditary breast and ovarian cancer syndrome 
(HBOC). Carriers of deleterious mutations are at significantly higher risk of 
developing cancer than general population. Screening for BRCA mutations 
is now standard practice in Europe, and permits medical follow-up and ad-
apted genetic counselling.
Currently, most laboratories performing diagnostic analysis of the BRCA 
genes use direct Sanger sequencing of exons and intron-exon boundaries. 
Thousands of BRCA sequence variations have already been reported, but 
not all variants can be considered pathological. Deleterious mutations and 
common non-pathogenic SNPs are usually detected, but almost a half of the 
observed variations are of uncertain clinical significance. In-silico analysis 
is therefore essential for understanding possible effects on protein function 
and pathogenicity.
While completely sequencing BRCA1 and BRCA2 genes in routine molecular 
diagnosis, we found a total of 14 intronic variants, equally distributed to BR-
CA1 (7 variants) and BRCA2 (7 variants). Half of these variants were novel, 
not known in BIC, UMD or NCBI databases. By in-silico analysis, one variant 
showed to be pathogenic, by completely destroying a splicing site, while two 
other variants have an unclassified status (type 3 in the UMD 5-levels patho-
genicity classification). Eight variants proved to be benign SNPs, and were 
used to define novel BRCA1 haplotypes.
This proves that a better investigation of intronic regions can bring useful 
information, either from pathogenic variants responsible for the predisposi-
tion to the disease, or form rare benign SNPs defining haplotypes important 
for population studies.

 L. Negura: None. D. Azoicai: None. Y. Bignon: None. N. Uhrhammer: None. A. 
Negura: None.

P11.025
Breast and prostate cancers in men in the French National BRCA1/
BRCA2 carriers cohort (GENEPSO)
E. J. M. Mouret-Fourme1, P. Berthet2, V. Bonadona3, C. Lasset3, M. Gauthier-Villars4, D. 
Stoppa-Lyonnet4, B. Buecher4, J. Fricker5, P. Gesta6, L. Faivre7,8, M. Frénay9, O. Caron10, 
F. Eisinger11, L. Huiart11, H. Sobol11, I. Coupier12, P. Pujol12, L. Gladieff13, E. Luporsi14, C. 
Colas15, A. Lortholary16, L. Venat-Bouvet17, C. Dugast18, C. Noguès1, G. Genetic19;  
1Institut Curie, Saint-Cloud, France, 2Centre François Baclesse, Caen, France, 3Centre 
Léon Bérard, Lyon, France, 4Institut Curie, Paris, France, 5Centre Paul Strauss, 
Strasbourg, France, 6CH Georges Renon, Niort, France, 7Centre Georges François Leclerc, 
Dijon, France, 8Hôpital d‘enfants, Dijon, France, 9Centre Antoine Lacassagne, Nice, 
France, 10Institut Gustave Roussy, Villejuif, France, 11Institut Paoli-Calmettes, Marseille, 
France, 12Hôpital Arnaud de Villeneuve, Montpellier, France, 13Institut Claudius Regaud, 
Toulouse, France, 14Centre Alexis Vautrin, Vandoeuvre-lès-Nancy, France, 15Groupe 
hospitalier Pitié Salpétrière, Paris, France, 16Centre Catherine de Sienne, Nantes, France, 
17CHU, Limoges, France, 18Centre Eugène Marquis, Rennes, France, 19Unicancer, Paris, 
France.

Breast cancer in men is extremely rare, less than 1% of all breast cancers. 
The presence of germline mutations in the BRCA2 gene increases the risk of 
developing breast cancer and prostate cancer during man’s lifetime.
Objectives: To describe breast and other cancers in men with deleterious 
mutation of the BRCA1/BRCA2 genes and to investigate correlations between 
type of mutation, age and cancer phenotypes.
Materials and Methods: The study population included males participants 
in the French National cohort study GENEPSO of BRCA1/2 carriers recrui-
ted at 33 cancer genetic clinics. This cohort study was initiated in 2000 to 
estimate breast and other cancer risk and to assess risk-modifying factors in 
BRCA1/BRCA2 mutation carriers.
Results: To date, the GENEPSO cohort study has included 376 men, 60% of 
them carrying a BRCA1 mutation. 24 breast cancers were observed. Mean 
age at breast cancer diagnosis was 62.4 years (range: 45-77). All the 3 BRCA1 
mutation positive male breast cancer (MBC) were invasive ductal carcinoma, 
RE+, RP+ and grade 3 for 2 men. 52% of BRCA2-related MBCs (n=21) were 
grade 2 or 3, 71% were RE+, 66% RP+ and 3 of them (14%) presented an 
invasive lobular carcinoma. Prostate cancers ranked second in this cohort: 5 
BRCA1 and 10 BRCA2 mutation carriers. Median age at prostate cancer dia-
gnosis was 64 years (range: 53-77).
Conclusion: In men, breast and prostate cancers are mainly associated with 
BRCA2 mutation and breast cancer phenotypes seem to be different accor-
ding to sex and type of gene.

 E.J.M. Mouret-Fourme: None. P. Berthet: None. V. Bonadona: None. C. Lasset: 
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P11.026
Next-generation sequencing and analysis of the BRCA1 and BRCA2 
genes in 95 Bulgarian women
S. Ivanov1, L. T. Balabanski1, M. Nacheva2, I. Gavrilov3, D. Nesheva4, B. Rukova4, S. 
Hadjidekova4, I. Dimova4, M. Malinov1, D. Toncheva4,1;  
1Malinov Clinic, Sofia, Bulgaria, 2National Oncology Centre, Sofia, Bulgaria, 3Oncology 
Hospital, Sofia, Bulgaria, 4Medical University, Sofia, Bulgaria.

Background: Breast cancer is the most common type of cancer in women. 
Most of its hereditary forms are caused by mutations in the BRCA1 and BR-
CA2 genes, the main function of which is DNA repair of double-stranded 
breaks. Genetic testing in women with familial history is recommended to 
determine whether they have a hereditary predisposition to this type of 
cancer.
Methods: After giving their informed consent, blood samples from 25 wo-
men diagnosed with cancer and 70 controls were collected, from which ge-
nomic DNA was isolated. Sequence-targeted BRCA1/2 libraries were then 
prepared using the TruSeq Custom Amplicon technique, which were then 
sequenced on an Illumina MiSeq system.
Results: A wide range of mutations were found, of which 55 were in BRCA1 
and 69 in BRCA2. In total, 5 (4%) were categorised as deleterious, including 
a donor splice-site mutation in intron 2 of BRCA2, 11 (9%) supposed dele-
terious, e.g. an in-frame trinucleotide deletion in exon 17 of BRCA1 within 
the BRCT functional domain and non-synonymous mutations within other 
functional domains of BRCA1 and BRCA2, 28 (23%) variants with unknown 
significance, 21 (17%) favoured polymorphisms and 59 (48%) benign po-
lymorphisms.
Conclusion: This is the first genetic study, in which the BRCA1 and BRCA2 
genes of women from the Bulgarian population were sequenced paving the 
way for finding local founder mutations as well as polymorphisms typical 
for this region.

 S. Ivanov: None. L.T. Balabanski: None. M. Nacheva: None. I. Gavrilov: 
None. D. Nesheva: None. B. Rukova: None. S. Hadjidekova: None. I. Dimova: 
None. M. Malinov: None. D. Toncheva: None.

P11.027
Women with sporadic breast cancer between age 36 and 41 should be 
offered BRCA1/BRCA2 testing
C. Tlemsani, P. Benusiglio, M. Guillaud-Bataille, V. Byrde, M. Di Maria, O. Cabaret, D. 
Wehrer, B. Bressac-De Paillerets, S. Delaloge, O. Caron;  
Institut Gustave Roussy, Villejuif, France.

BACKGROUND: BRCA1 and BRCA2 are the two best-known breast cancer 
predisposition genes. Gene analysis is warranted in women with both a per-
sonal and family history of the disease, or with sporadic breast cancer at a 
very young age (≤35). There is however no consensus regarding testing in 
women with sporadic breast cancer between ages 36 and 41, as the proba-
bility of finding a mutation might be too low to justify a long and expensive 
procedure.
METHODS: We offered BRCA testing to all women with sporadic breast 
cancer ages 36-41, without other personal or familial history, and treated 
between 2006 and 2012 in our hospital. We searched for point mutations 
(Sanger sequencing) and large rearrangements (MLPA).
RESULTS: Out of 99 tested women, 11 (11%) carried a mutation, 7 in BRCA1 
and 4 in BRCA2. Four and four carriers had triple-negative (BRCA1 only) and 
bilateral disease, respectively.
DISCUSSION: There is a consensus within the Cancer Genetics community 
that genetic testing should be performed when the probability of finding a 
mutation exceeds 10%. According to this large single-center study, women 
with sporadic breast cancer between ages 36-41 fit in this category, and 
should therefore be offered BRCA1 and BRCA2 analysis, especially if their 
tumour is triple-negative or bilateral. The identification of a mutation in a 
substantial proportion of these women would lead to a personal manage-
ment, resulting in decreased morbidity and mortality.

 C. Tlemsani: None. P. Benusiglio: None. M. Guillaud-bataille: None. V. Byrde: 
None. M. Di maria: None. O. Cabaret: None. D. Wehrer: None. B. BRESSAC-de 
PAILLERETS: None. S. Delaloge: None. O. Caron: None.

P11.028
Haplotype analysis and ancient origin of the BRCA1 c.4035delA Baltic 
founder mutation
R. Janavicius1, V. Rudaitis2, L. Tihomirova3, D. Goldgar4, L. Griskevicius1;  
1Vilnius University Hospital Santariskiu Clinics, Hematology, oncology and transfusion 
medicine center, Vilnius, Lithuania, 2Vilnius University Hospital Santariskiu Clinics, Dept. 
of Oncogynecology, Vilnius, Lithuania, 3Latvian Biomedical Research & Study Center, 
Riga, Latvia, 4Department of Dermatology, University of Utah School of Medicine, Salt 
Lake City, UT, United States.

Uncertainty exists about the origin of BRCA1 c.4035delA mutation which is 
prevalent in Baltic countries, with the highest frequency being in Lithuania 
(53% of all BRCA1 mutations), although formal founder mutation analysis 
by haplotype has not yet been undertaken. In this study we genotyped 78 
unrelated BRCA1 c.4035delA mutation carriers families from Lithuania, Lat-
via, Poland and Russia. The results from the haplotype analyses were used 
to estimate the age of the mutation. Using maximum likelihood methods we 
estimated that the mutation arose approximately 1550 years (62 genera-
tions of 25 years) ago (ca. 5th century) somewhere in the present territo-
ry of Lithuania, in the area inhabited by ancient Baltic tribes at that time. 
Our results show that this mutation gradually entered the gene pool in the 
neighbouring countries.

 R. Janavicius: None. V. Rudaitis: None. L. Tihomirova: None. D. Goldgar: 
None. L. Griskevicius: None.

P11.029
Design of a multiplex PCR panel for semiconductor sequencing of the 
BRCA1 and BRCA2 genes on the Ion Torrent PGM
A. R. Mensenkamp1, J. L. Costa2, H. Ouchene1, M. Tychon1, A. Justino2, S. Sousa2, J. C. 
Machado2, M. J. Ligtenberg1;  
1Radboud University Medical Centre, Nijmegen, Netherlands, 2IPATIMUP Diagnostics, 
Porto, Portugal.

The introduction of benchtop massive parallel sequencing machines enab-
les the development of methodologies that are faster and more cost-effecti-
ve than conventional sequencing. In this study we describe a collaborative 
effort for the validation of a strategy for the screening of the breast cancer 
susceptibility genes BRCA1 and BRCA2, making use of the most recent ad-
vances on Ion AmpliSeq multiplex PCR technology combined with Ion PGM 
System.
Strict criteria were set to the design of the amplification primers, including 
100% coverage of all coding exons and exon-intron boundaries and the ab-
sence of recurrent SNPs in the last five nucleotides of primer. Twenty-five 
Dutch and twenty-five Portuguese mutations were selected for this analysis. 
The first 20 cases were used to test and optimize the methodology and were 
selected based on the presence of mutations in or within close proximity to 
homopolymeric regions. The additional 30 cases were used for an indepen-
dent evaluation of the new methodology. These samples included common 
mutations in Portugal and the Netherlands. In all these cases all SNPs and 
mutations that were previously identified by capillary electrophoresis se-
quencing were detected with our multiplex-based approach. The mutations 
identified included missense, nonsense and indel mutations. The number 
false positive results were consistently less than five per sample and repro-
ducible. This work demonstrates the potential for mutational screening of 
BRCA1 and BRCA2 using the AmpliSeq technology combined with the Ion 
Torrent PGM.

  A.R. Mensenkamp: C. Other Research Support (supplies, equipment, receipt of 
drugs or other in-kind support); Modest; Life Technologies. J.L. Costa: C. Other 
Research Support (supplies, equipment, receipt of drugs or other in-kind support); 
Modest; Life Technologies. H. Ouchene: None. M. Tychon: None. A. Justino: 
None. S. Sousa: None. J.C. Machado: None. M.J. Ligtenberg: None.

P11.030
Lack of referral for genetic counseling and testing in BRCA1/2 and 
Lynch syndromes: A nationwide study from the French National 
Cancer Institute based on 240·134 consultations and 134·652 genetic 
tests
P. Pujol1, D. Stoppa-Lyonnet2, T. Frebourg3, J. Blin4, M. Picot1, C. Lasset5, C. Dugast6,7, 
P. Bertet8, C. Bonaiti-Pellié9,10, S. Hagay11, S. Grandjouan12, F. Soubrier13, B. Buecher2,14, 
R. Guimbaud15, R. Lidereau16, P. Jonveaux17, C. Houdayer2, B. Bressac de Paillerets18, S. 
Giraud19, E. Nogué1, V. Galibert1, C. Bara4, S. Olschwang20, F. Nowak21, C. Nogues16;  
1Centre Hospitalier Universitaire de Montpellier, Montpellier, France, 2Institut Curie, 
Paris, France, 3Centre Hospitalier Universitaire de Rouen, Rouen, France, 4Institut 
National du Cancer, Boulogne Billancourt, France, 5Centre Léon Bérard, Lyon, France, 
6Centre Eugène Marquis, Rennes, France, 7Centre Hospitalier Universitaire, Rennes, 
France, 8Centre François Baclesse, Caen, France, 9INSERM, UMR-S 669, Paris, France, 
10Hôpital Paul Brousse, AP-HP, Villejuif, France, 11Institut Paoli Calmettes, Marseille, 
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Gabon, 12Hôpital Cochin, AP-HP, Paris, France, 13Hôpital La Pitié Salpétrière, AP-HP, Paris, 
France, 14Hôpital européen Georges Pompidou, AP-HP, Paris, France, 15Institut Claudius 
Régaud, Toulouse, France, 16Institut Curie, Saint-Cloud, France, 17Centre Hospitalier 
Universitaire de Nancy, Nancy, France, 18Institut Gustave Roussy, Villejuif, France, 
19Hôpital Edouard Herriot, Lyon, France, 20Hôpital La Timone, AP-HM, Marseille, France, 
21Institut du Cancer, Boulogne Billancourt, France.

Background: Based on nationwide data from the French national cancer 
institute (FNCI), we analyzed the evolution of cancer genetics consultations 
and testing over time, and the uptake of targeted tests in relatives of families 
carrying BRCA1/2 or MMR gene mutations.
Methods: All French cancer genetics centers completed annually a survey 
collecting standardized parameters for the FNCI from 2003 to 2011. We re-
port on the analysis of a total of 240·134 consultations and 134·652 genetic 
tests that identified 32·494 mutation carriers.
Results: From 2003 to 2011, 141·639 (59 %) and 55·698 (23·2 %) patients 
were referred for a breast or a colorectal cancer predisposition syndrome, 
respectively. During this period, we found a dramatic and steady increase in 
genetic tests performed for the BRCA1/2 genes (from 2095 to 7393 tests/
year, P<0·0001) but not for the MMR genes (from 1144 to 1635/year, P=NS). 
The percentage of deleterious mutations identified in the probands tested 
was 13·8 % and 20·9 % in BRCA1/2 and Lynch syndromes, respectively. In 
families with a BRCA1/2 or a MMR identified mutation, there was an average 
number of 3·03 relatives performing target tested.
Conclusion: This nationwide study shows a lack of referral and genetic te-
sting in Lynch syndrome as compared to BRCA1/2 syndrome. Only a third of 
relatives of a proband carrying a BRCA1/2 or MMR gene mutations perfor-
med a targeted test. Enhanced information about benefit of genetic testing 
is crucial in Lynch syndrome and for relatives of a proband carrying an iden-
tified BRCA1/2 or MMR genes mutation.

 P. Pujol: None. D. Stoppa-Lyonnet: None. T. Frebourg: None. J. Blin: None. M. 
Picot: None. C. Lasset: None. C. Dugast: None. P. Bertet: None. C. Bonaiti-
Pellié: None. S. Hagay: None. S. Grandjouan: None. F. Soubrier: None. B. 
Buecher: None. R. Guimbaud: None. R. Lidereau: None. P. Jonveaux: None. C. 
Houdayer: None. B. Bressac de Paillerets: None. S. Giraud: None. E. Nogué: 
None. V. Galibert: None. C. Bara: None. S. Olschwang: None. F. Nowak: 
None. C. Nogues: None.

P11.031
BRCA1 missense mutation p.Met18Lys detected in 11 Czech high-risk 
hereditary breast cancer families: segregation analysis and clinical 
data
E. Machackova, M. Mikova, E. Stahlova Hrabincova, J. Hazova, P. Vasickova, L. Foretova;  
Masaryk Memorial Cancer Institute, BRNO, Czech Republic.

Identifying women who carry pathogenic mutation in BRCA1 is important 
for cancer prevention and individualised treatment. Many of tested women 
are discovered to have variant of unknown clinical significance. One of them, 
which is nearly exclusively detected in Czech population, is BRCA1 missen-
se variant c.53T>A, p.Met18Lys located 6 aminocids upstream of the highly 
conserved C3HC4 - RING zinc finger domain. The p.Met18 is highly conser-
ved residue where p.Met18Lys substitution represents replacement of non-
polar hydrophobic methionine to a polar charged lysine with highest value 
of Align-GVGD prediction: C65; likely to induce distortion of helical bund-
le. Functional tests of p.Met18Lys exhibits loss of ubiquitin ligase activity 
(Morris 2006) and significantly resulted in a reduction of BRCA1/BARD1 
complex formation (Sarkar 2008).
Here we present available segregation data and clinical data of 11 Czech 
high-risk hereditary breast/ovarian cancer families. In six families segrega-
tion with cancer diseases were apparent and in 4 families only insufficient 
data were available to make any conclusion. Out of these 10 families: 12 wo-
men with breast cancer (diagnosed from age of 26 to 64) and 4 women with 
ovarian cancer (diagnosed from age of 41 to 65) were carriers of BRCA1 
p. Met18Lys; whereas only 2 individuals diagnosed with cancers were not 
carriers (glans penis cancer diagnosed at 53 and breast cancer diagnosed 
at 61).
Two mutations were segregating in the last family where 2 affected woman 
were double heterozygote for BRCA1 p. Met18Lys and BRCA2 p.Arg3052Trp 
(IARC class 5).
Supported by OP VaVpI - RECAMO, CZ.1.05/2.1.00/03.0101.

 E. Machackova: None. M. Mikova: None. E. Stahlova Hrabincova: None. J. 
Hazova: None. P. Vasickova: None. L. Foretova: None.

P11.032
BRCA1 Splicing
D. Baralle1, L. Smith2, J. Blaydes3;  
1Wessex Genetics, University of Southampton, Southampton, United Kingdom, 2Human 
Development and Health, University of Southampton, Southampton, United Kingdom, 
3Cancer Sciences, University of Southampton, Southampton, United Kingdom.

BRCA1 is integral for maintaining genome integrity and correct cellular 
function. It has been shown to play a pivotal role in DNA damage repair, cell 
cycle control, and gene expression regulation. Importantly, BRCA1 function 
has been shown to be altered through alternative splicing of BRCA1 pre-
mRNA, leading to the expression of BRCA1 splicing isoforms which exhibit 
diminished function. Two key BRCA1 splicing isoforms have been identified 
in both breast cancer tissue and cell lines: BRCA1 Δ11 and 11Q. The BRCA1 
Δ11 splicing isoform, generated through skipping of exon 11, is associated 
with dramatic loss of BRCA1 function, particularly in DNA repair. The 11Q 
isoform is produced through use of an internal 5’ splice site in exon 11, ge-
nerating an mRNA containing a partial section of exon 11. This isoform has 
a relatively unconfirmed function, exhibiting a contextual effect of promoti-
on or inhibition of cancer cell growth. Developing an understanding of the 
mechanism involved in the expression of these splicing isoforms in breast 
cancer, which also utilizes patient identified point mutations, helps us to un-
derstand how to regulate their expression for therapeutic benefit. Antisense 
oligonucleotide’s (ASO’s) can be used to alter the pattern of splicing, leading 
to either stimulation or suppression of particular splicing isoforms. ASO’s 
can be applied to alter the splicing pattern of BRCA1 exon 11, and in turn 
alter the function of the wild-type protein. Endogenously altering BRCA1 
splicing isoform expression in this way allows us to explore novel avenues 
for the development of new breast cancer therapeutics.

 D. Baralle: None. L. Smith: None. J. Blaydes: None.

P11.033
Identification pathogenic regulatory and non-coding variants in the 5’ 
region of BRCA1 and BRCA2 genes
M. Beault1, A. Briaux1, C. Andrieu1, C. Lefol1, F. Lallemand1, R. Lidereau1, S. Caputo1, M. 
Brown2, E. Rouleau1;  
1Institut Curie - Service de Génétique, Paris-St Cloud, France, 2School of Chemistry and 
Molecular Biosciences, The University of Queensland, Brisbane, Australia.

BACKGROUND : BRCA1 and BRCA2 are major breast/ovarian cancer sus-
ceptibility genes, deleterious mutation increase in risk of breast/ovarian 
cancer. More than 60% of families with a significant cancer history do not 
have any coding deleterious mutation identified. The hypothesis is there are 
some variants in the non-coding variants which can have an impact in the 
risk of breast/ovarian cancer.
METHODS : 384 breast/ovarian cancer probands, BRCA1/2 negative with 
the routine screening process, have been explored in four non-coding regi-
ons with qPCR-HRM approach and Sanger sequencing: BRCA2 exon 1, BR-
CA1 exon 1a, BRCA1 exon 1b, BRCA1 intron 2.
RESULTS : In BRCA2 exon 1, 4 families with variants were identified (c.-277
_-272dup in two families, c.-273G>T, c.-213T>G). All variants were related 
to very conserved interspecies regions, typical family histories (ovarian 
cancer, male breast cancer and several breast cancer under 60 year-old) 
and with several transcription factor sites. In BRCA1 exon 1, no medium size 
deletion was identified in a 1.5kb fragment. Only one variant could have an 
impact (c.-20+279 G>A) close to the Alu sequence. In BRCA1 intron 2, one 
variant was detected (c.81-3985A>T) in a family with breast cancers under 
40 years-old and which have a potential interaction with the promoter.
DISCUSSION/CONCLUSION: As expected, those variants are very seldom in 
those regions (1.5% -6/384). Further analyses are needed to confirm any 
implication in the cancer predisposition (RNA allelic imbalance and luci-
ferase assays). Currently, in the ENIGMA consortium, a database has been 
created to initiate collaborative work in their classification.

 M. Beault: None. A. Briaux: None. C. Andrieu: None. C. Lefol: None. F. 
Lallemand: None. R. Lidereau: None. S. Caputo: None. M. Brown: None. E. 
Rouleau: None.

P11.034
Confirmation of cancer family history: Impact on models predicting 
BRCA1/BRCA2 germ-line mutations
V. Viassolo1, A. Ayme1,2, A. E. Murphy1, V. Membrez3, G. Benais-Pont4, M. Rebsamen4, P. O. 
Chappuis1,3,5;  
1Oncogenetics and Cancer Prevention Unit, Division of Oncology, Department 
of Medicine Specialities, University Hospitals of Geneva, Geneva, Switzerland, 
2Department of Genetic and Laboratory Medicine , University Hospitals of Geneva, 
Geneva, Switzerland, 3Division of Genetics, Institut Central de l’Hôpital du Valais, Sion, 
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Switzerland, 4Laboratory of Molecular Oncology, Department of Genetic and Laboratory 
Medicine, University Hospitals of Geneva, Geneva, Switzerland, 5Division of Genetic 
Medicine, Department of Genetic and Laboratory Medicine, University Hospitals of 
Geneva, Geneva, Switzerland.

Background: BRCA1 and BRCA2 mutations are responsible for 5 to 10% of 
all breast and ovarian cancer. Risk assessment tools based on personal and 
family history are used to evaluate the probability of identifying BRCA1/
BRCA2 germ-line mutations. To provide accurate counselling, gathering a 
detailed family history is important. The aim of this study is to evaluate the 
importance of confirming all familial cancer cases before using risk assess-
ment tools.
Methods: Clinical and histopathological characteristics of cancer affecting 
index cases, 1st and 2nd degree-relatives and cousins, have been extracted 
from medical files for 204 families with BRCA1/BRCA2 screening performed 
between 1998-2009. BRCAPRO, BOADICEA and Manchester Scoring System 
have been retrospectively applied with 3 distinct criteria: 1) using informa-
tion collected during the 1st consultation; 2) integrating histopathological 
characteristics for index cases; 3) integrating clinicopathological features 
for all available cancer diagnoses after the confirmation process. Receiver 
operating characteristics (ROC) curves were generated to evaluate the per-
formance of each risk assessment tool within these 3 situations.
Results: Histopathological characteristics were validated for all (n=189) 
affected index cases. Overall confirmation rates among affected relatives 
were 39% (144/372) for breast cancer and 51% (19/37) for ovarian cancer. 
Only 7% (27/396) diagnoses changed after the confirmation process. All 
risk assessment tools showed a statistically significant better performance 
(p<0.05) when all cancer features were taken into account after the confir-
mation process.
Conclusion: Confirmation of cancer diagnosis among affected index cases 
and close relatives is associated with a significantly better evaluation of the 
likelihood of BRCA1/BRCA2 mutations.

 V. Viassolo: None. A. Ayme: None. A.E. Murphy: None. V. Membrez: None. G. 
Benais-Pont: None. M. Rebsamen: None. P.O. Chappuis: None.

P11.035
Fifteen years of BRCA1/BRCA2 screening in a Swiss diagnostic 
laboratory: Issues with unclassified variants (UVs)
A. Ayme1,2, V. Viassolo1,3, B. Pardo4, M. Rebsamen4, P. O. Chappuis1,3,5, f. the SAKK Network 
for Cancer Predisposition Testing3;  
1Oncogenetics and Cancer Prevention Unit, Division of Oncology, Department of 
Medicine Specialities, University Hospitals of Geneva, Geneva, Switzerland, 2Department 
of Genetic and Laboratory Medicine, University Hospitals of Geneva, Geneva, 
Switzerland, 3Network for Cancer Predisposition Testing and Counseling, Swiss Group 
for Clinical Cancer Research (SAKK), Bern, Switzerland, 4Laboratory of Molecular 
Oncology, Department of Genetic and Laboratory Medicine, University Hospitals of 
Geneva, Geneva, Switzerland, 5Division of Genetic Medicine, Department of Genetic and 
Laboratory Medicine, University Hospitals of Geneva, Geneva, Switzerland.

Introduction: BRCA1 and BRCA2 testing has moved from research to clini-
cal setting some years ago. Analytical performance improvement of scree-
ning methods has added complexity in interpreting genetic results due to an 
increased detection of unclassified variants (UVs). We extensively reviewed 
all BRCA1/BRCA2 UVs identified between 1996-2009 in a diagnostic labora-
tory in Geneva, Switzerland. 
Methods: Various techniques [SSCP, HA, PTT (1996-1999); DHPLC pres-
creening, Sanger sequencing confirmation (1999-2007); HRM prescree-
ning, Sanger sequencing confirmation (2007-2009); MLPA (since 2005)] 
were successively used to identify BRCA1/BRCA2 germ-line modifications. 
Significance of all UVs was re-evaluated as follows: 1) referring to gene-
specific databases (BIC, LOVD, UMD); 2) using in silico tools (Align-GVGD, 
SIFT, PolyPhen); 3) reviewing literature. BRCAPRO scores, as well as family 
history characteristics, were collected and compared to BRCA1/BRCA2 te-
sting results.
Results: 1’163 complete BRCA1/BRCA2 analyses were performed: 218 
(18.7%) index cases were identified as carriers of pathogenic mutations 
(BRCA1: n=134; BRCA2: n=84) and 127 (10.9%) as carriers of UVs. Among 
114 distinct UVs (BRCA1: n=45; BRCA2: n=69), 77 were missense variants, 
33 intronic variants and 4 in-frame deletions. Before 2009, 3 (2.6%) UVs 
were reclassified as pathogenic. Distribution of BRCAPRO scores and fami-
ly history were not statistically different between families with UVs or non 
informative testing results. Higher BRCAPRO scores (p<0.0001) and some 
particular familial phenotypes, such as ovarian cancer or multiple early-
onset breast cancer cases, were significantly associated with identification 
of BRCA1/BRCA2 pathogenic mutations.
Conclusion: In our cohort, most BRCA1/BRCA2 UVs were associated with 
similar features as non informative testing results.

 A. Ayme: None. V. Viassolo: None. B. Pardo: None. M. Rebsamen: None. P.O. 
Chappuis: None. F. the SAKK Network for Cancer Predisposition Testing: 
None.

P11.036
Spectrum of mutations in predisposing genes to hereditary breast 
and ovarian cancer in Czech Republic
A. Panczak1, P. Pohlreich2, J. Stříbrná2, J. Kotlas1, M. Janatová2, J. Soukupová2, I. Tichá2, K. 
Veselá1, M. Zimovjanová3, P. Kleiblová2, Z. Kleibl2;  
1Institute of Biology and Medical Genetics, First Faculty of Medicine, Charles University, 
Prague, Czech Republic, 2Institute of Biochemistry and Experimental Oncology, First 
Faculty of Medicine, Charles University, Prague, Czech Republic, 3Department of 
Oncology, First Faculty of Medicine, Charles University, and General teching Hospital, 
Prague, Czech Republic.

BRCA1 and BRCA2 are major predisposition genes to hereditary breast/ova-
rian cancer (BOC) but germ-line mutations in these genes account for only 
24.1% of inherited BOC cases in Czech Republic. Mutations in additional 
susceptibility genes, i.e. CHEK2, ATM, TP53, NBN1, and PALB2 were studied 
in families at high risk of BOC negatively tested for BRCA1/2 mutations.
Coding sequences of both BRCA1 and BRCA2 were analyzed by protein trun-
cation test (PTT) and direct sequencing; patients negative for point mutati-
ons and small deletions/insertions were screened for large genomic deleti-
ons and rearrangements (LGRs) at BRCA1/2 by MLPA, long range PCR and 
genomic sequencing. In patients negative for BRCA1/2 mutations, the coding 
region of TP53 was sequenced using cDNA, two most frequent Czech CHEK2 
alterations (c.1100delC and a 5395 bp deletion comprising exons 8 and 9) 
were detected by MLPA, and the coding region of PALB2 was sequenced via 
cDNA; all mutations were confirmed by direct DNA sequencing.
The four most frequent mutations in BRCA1 (c.300t>G, c1806C>T, 
c3819_3823del5, and c 5385dupC) accounted for 69.1% and LGRs for 
11.4% of all BRCA1 mutations. In BRCA2, the eight most frequent mutations 
accounted for 43% and no LGRs were found. Mutations in PALB2 were pre-
sent in 2% and two most frequent CHEK2 mutations tested in 1.2% of our 
patients. Mutations in TP53, ATM, and NBN1 genes were rare.
Mutation testing of other predisposing to BCO genes with moderate risk 
would help in clinical genetic consulting in Czech families at high risk of 
BCO negative for BRCA1/2 alterations.

 A. Panczak: None. P. Pohlreich: None. J. Stříbrná: None. J. Kotlas: None. M. 
Janatová: None. J. Soukupová: None. I. Tichá: None. K. Veselá: None. M. 
Zimovjanová: None. P. Kleiblová: None. Z. Kleibl: None.

P11.037
Evaluation of ERBB2, C-MYC and CCND1 gene status and its association 
with tissue aluminum concentration in breast cancer
R. M. Rodrigues-Peres1, J. K. Heinrich1, L. O. Z. Sarian2;  
1CAISM – Women´s Hospital, State University of Campinas - UNICAMP, Campinas, SP, 
Brazil, 2Department of Obstetrics and Gynecology, Faculty of Medical Sciences, Sate 
University of Campinas - UNICAMP, Campinas, SP, Brazil.

Introduction: It has long been hypothesized whether body tissue uptake of 
aluminum may have biological or clinical implications in breast cancer. In vi-
tro and a few in vivo studies have shown that aluminum may trigger genomic 
instability by interfering directly on the assembly of DNA strands. Objec-
tive: to examine the relationship of aluminum concentration in peripheral 
and central areas of breast tumors with the instability of key genes in breast 
cancer, ERBB2, C-MYC and CCND1, and aneuploidy of chromosomes harbo-
ring these genes. Subjects and Methods: For this study, 118 samples of 
breast cancer tissue were obtained. Evaluation of tissue aluminum content 
was carried out using Graphite Furnace Atomic Absorption Spectrometry. A 
tissue microarray slide containing the samples was used in FISH assays to 
assess ERBB2, C-MYC and CCND1 and the respective chromosomes 17, 8 and 
11 centromere status. Clinicopathological data were obtained from patient 
records. Results: Levels of aluminum >2.0mg/kg were found in 20.3% and 
22.1% of the central and peripheral areas, respectively. The amplification 
and/or aneuploid status for the ERBB2/CEP17, C-MYC/CEP8 and CCND1/
CEP11 were detected in 24%, 36.7% and 29.3% of the tumors, respectively. 
We found that aluminum concentration was not related to any of these al-
tered gene statuses. Conclusions: Recent lines of evidence, including our 
findings, suggest that aluminum concentration may not directly affect geno-
mic stability in breast tissues. Tissue microenvironment modifications due 
to the presence of aluminum compounds seems more appealing as possible 
targets to current and future studies on the implications of aluminum in bre-
ast carcinogenesis.

 R.M. Rodrigues-Peres: None. J.K. Heinrich: None. L.O.Z. Sarian: None.
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P11.038
Mutation spectrum and prevalence of BRCA1 and BRCA2 genes in 
patients with familial and early-onset breast/ovarian cancer from 
Tunisia : Novel and high proportion of recurrent germline mutations
A. Riahi1, F. Khomssi2, M. Kharrat1, K. Rahal2, A. Gammoudi2, A. El May2, H. Chaabouni-
Bouhamed1,3;  
1Faculte de medecine University Tunis Elmanar, Tunis, Tunisia, 2Institut Salah Azaiez, 
Tunis, Tunisia, 3Charles Nicolle hospital, Tunis, Tunisia.

Background: Hereditary factors are the most significant risk causing breast 
cancer and many of these are depending on mutations in BRCA1 or BRCA2 
genes. Estimate of pathogenic mutations prevalence of BRCA1/2 genes va-
ries within different populations. The contribution of BRCA1 and BRCA2 
mutations to hereditary breast cancer in the Tunisian population has not 
been accurately estimated.
Methods: We studied 48 unrelated Tunisian high-risk cases selected for their 
family history of breast /ovarian cancer . Coding regions of BRCA1, BRCA2 
and exon-intron boundaries were screened using direct sequencing.
Results: We identified five different pathogenic mutations in twelve families, 
three in BRCA1 and tow in BRCA2 with a prevalence of 25%. We also iden-
tified 20 distinct polymorphisms and unclassified variants. Among BRCA1 
mutation carriers, four unrelated families shared the c.211dupA deleterious 
mutation which seems to be Tunisian specific mutation, since it was descri-
bed for the first time in Tunisia and was not reported elsewhere. Morover 
analysis of twelve microsatellite markers in the BRCA1 locus has shown a 
common haplotype associated with this mutation in all carriers, suggesting 
a new Tunisian founder mutation.
Conclusion: This study indicates that our population has a spectrum of pre-
valent BRCA mutations which account for a high proportion of hereditary 
breast/ovarian cancer, and demonstrated a predominance of BRCA1 germ-
line recurrent mutations, accounting for more than 66% of all identified al-
terations and appears as founding mutations. Identification of a recurrent 
mutation could reduce the cost of mutation analysis, for genetic counseling 
and cancer risk assessment.

 A. Riahi: None. F. Khomssi: None. M. Kharrat: None. K. Rahal: None. A. 
Gammoudi: None. A. El May: None. H. Chaabouni-Bouhamed: None.

P11.039
The SWEA study - an extended analysis of hereditary breast cancer in 
Sweden
H. Ehrencrona1, B. Arver2, Z. Einbeigi3, Y. Karlsson-Pålsson4, A. Kvist5, A. Lindblom6, B. 
Melin7, M. Stenmark Askmalm8, T. Törngren5, Å. Borg5;  
1Clinical Genetics, Lund University, Lund, Sweden, 2Oncology-Pathology, Karolinska 
University Hospital, Solna, Stockholm, Sweden, 3Oncology, Göteborg University, 
Göteborg, Sweden, 4Genetics and Pathology, Uppsala University, Uppsala, Sweden, 
5Oncology, Clinical Sciences, Lund University, Lund, Sweden, 6Molecular Medicine and 
Surgery, Cancer Genetics, Karolinska University Hospital, Solna, Stockholm, Sweden, 
7Radiaton Sciences, Oncology, Umeå University, Umeå, Sweden, 8Division of Clinical 
Genetics, Department of Clinical and Experimental Medicine, Faculty of Health Sciences, 
Linköping University, County Council of Östergötland, Linköping, Sweden.

The SWEA study (The SWE-BRCA Extended Analysis) is a national colla-
borative study involving all cancer genetics clinics in Sweden. Within the 
SWEA study, index cases from breast cancer families are screened for muta-
tions in 17 known breast cancer susceptibility genes: BRCA1, BRCA2, TP53, 
PTEN, STK11, CDH1, CDKN2A, CHEK2, PALB2, BRIP1, ATM, RAD50, RAD51C, 
RAD51D, BARD1, NBN and MRE11A. In addition, we screen the protein co-
ding exons of 47 candidate susceptibility genes, selected based on the func-
tional networks in which the known 17 genes exert their effect. Putative 
risk alleles will be followed up with segregation analysis. All patients who 
undergo clinical BRCA1/2 screening in Sweden are offered participation in 
SWEA. The study opened for inclusion in April 2012. In the first nine months 
over 400 index individuals were screened, and we estimate that over 1200 
prospective families will be included within the first two years of the study. 
We will also perform pooled mutation screening in 5000 healthy controls, 
5000 consecutive breast cancer patients and 4000 familial high-risk cases. 
Preliminary results will be presented.

 H. Ehrencrona: None. B. Arver: None. Z. Einbeigi: None. Y. Karlsson-Pålsson: 
None. A. Kvist: None. A. Lindblom: None. B. Melin: None. M. Stenmark 
Askmalm: None. T. Törngren: None. Å. Borg: None.

P11.040
Detection of copy number variations on oncogenes and tumor 
suppressor genes by multiplex ligation probe amplification analysis
I. Maleva1, K. Kubelka-Sabit2, D. Jasar2, A. Arsovski3, L. Stojanovska3, D. Plaseska-
Karanfilska4;  
1Macedonian Academy of Sciences and Arts, Research center for Genetic Engineering and 
Biotechnology „Georgi D. Efremov“, Skopje, Macedonia, The Former Yugoslav Republic 
of, 2„Adzibadem-Sistina”, Private hospital, Skopje, Macedonia, The Former Yugoslav 
Republic of, 3„Re-Medika”, Private hospital, Skopje, Macedonia, The Former Yugoslav 
Republic of, 4Macedonian Academy of Sciences and Arts, Research center for Genetic 
Engineering and Biotechnology, Skopje, Macedonia, The Former Yugoslav Republic of.

Copy number variations (CNVs) on chromosomes 8p, 11q and 17q are 
among the most common aberrations in breast cancer (BC). Several oncoge-
nes and tumor suppressor genes involved in development and progression 
of the tumor are located on these chromosomes. Some of them are proposed 
to predict and guide therapy, but their prognostic value is still a subject of in-
tense study and controversy. The aim of the study was to examine the CNVs 
in 21 BC related genes and to couple the data with pathological features 
of tumor that are currently used for prognosis and treatment selection. We 
analyzed 71 female invasive breast cancers with multiplex ligation-depen-
dent probe amplification kit P078 (MRC Holland). We identified PRMD14 
amplification in 42.2% of the patients, MTDH in 35.2%, CCND1 in 31%, MYC 
in 28.1%, ERBB2 and CDC6 in 22.5%, FGFR and MED1 in 21.2%, IKBKB, 
TOP2A and AURKA in 19.7%, BIRC5 in 16.9%, CDH1 in 15.5%, ADAM9 in 
14.9%. Co-amplification of ERBB2/TOP2A, ERBB2/CCND1, ERBB2/MYC, 
MYC/CCND1 and MYC/TOP2A genes were observed in 15.5%, 8.5%, 5.6%, 
12.7% and 7% of the tumors. Significant association was observed between 
HER2 positive tumors and high level amplification of 17q genes: MED1, 
ERBB2 and TOP2A (p=1.63x10-6, 3.52x10-4 and 0.001); between IKBKB 
gain and increased p53 expression (p=0.003); and CDH1 loss and lobular 
type of tumor (p=0.036).
In conclusion, MLPA is fast, simple and accurate method for detection of 
CNVs and can contribute to better understanding of the role of oncogenes 
and tumor suppressor genes in development and progression of BC.

 I. Maleva: None. K. Kubelka-Sabit: None. D. Jasar: None. A. Arsovski: 
None. L. Stojanovska: None. D. Plaseska-Karanfilska: None.

P11.041
Qualitative analysis of the CTC levels in Bulgarian patients with 
metastatic breast cancer
D. R. Dacheva1, S. Valev2, M. Taushanova2, V. Mitev1, K. Timcheva2, R. Kaneva1, A. 
Mitkova1;  
1Department of Medical Chemistry and Biochemistry, Molecular Medicine Centre, 
MU- Sofia, Sofia, Bulgaria, 2Medical Oncology Clinic, Specialised Hospital for Active 
Treatment in Oncology, Sofia, Bulgaria.

Background: The vast majority of cancer-related death is due to the meta-
static spread of the primary tumour. Circulating tumour cells (CTC) detec-
tion has been considered as a reliable biomarker for overall survival and 
assessment of the therapeutic response in patients with metastatic breast 
cancer (MBC).
Materials and methods: We have analyzed the CTC levels in 18 MBC patients 
at three specific points: before therapy, after three and after six cycles of 
chemotherapy, by commercial AdnaGen diagnostic tests based on CTC iso-
lation from 5 ml blood samples with immunomagnetic separation and RT-
PCR of three BC-associated expression markers GA733-2, Her-2 and Muc-1. 
Samples from 12 healthy women were used as negative controls. The PCR 
products were analysed by 4% agarose gel electrophoresis and Agilent Bio-
analyzer 2100.
Results: CTC were detected in 44.4% (8/18) of MBC patients before thera-
py. All of the initially negative CTC patients remained negative in the course 
of treatment. All CTC positive patients lost their expression markers after 
three cycles of chemotherapy, but one of them became positive after the 
sixth course. Two patients died and could not be followed. The frequencies 
of the studied expression markers were 44.4% (8/18) for GA733-2, 33.3% 
(6/18) for Muc-1 and 11.1 % (2/18) for Her2. Interestingly two of the pa-
tients with Her2 negative primary tumor demonstrated positive Her2 ex-
pression in CTC.
Conclusions: Our results demonstrated that CTC levels determined by RT-
PCR can be used as reliable surrogate biomarker of the clinical outcome and 
treatment response in Bulgarian patients with MBC.

 D.R. Dacheva: None. S. Valev: None. M. Taushanova: None. V. Mitev: None. K. 
Timcheva: None. R. Kaneva: None. A. Mitkova: None.
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P11.042
Breast cancer risk prediction using the novel germline signatures in 
epigenome regulatory pathways.
C. Adaniel1, J. Rendleman1, J. Smith1, R. Klein1, Y. Shao1, F. Schnabel1, K. Offit2, T. 
Kirchhoff1;  
1New York University School of Medicine, New York, NY, United States, 2Memorial Sloan-
Kettering Cancer Center, New York, NY, United States.

Epigenetic regulatory pathways are intensely studied for their involvement 
in breast tumorigenesis, however little is currently known about the genetic 
variation in epigenome components contributing to the risk and/or progno-
sis of breast cancer. In this study we have tested how novel germline genetic 
signatures identified in epigenetic regulatory genes (ERGs) may potentially 
contribute to clinical prediction of breast cancer risk. We have genotyped 
711 SNPs tagging 87 ERGs in 1985 breast cancer cases and 1609 controls. 
The samples were of white European origin with a fraction of Ashkenazi 
Jewish (AJ) ancestry (n=1642). Associations with risk were assessed using 
logistic regression, adjusted by age and AJ status. The strongest associati-
ons were observed for RUNX1 (rs7280097, OR=0.83, CI 95%: 0.71-0.94, 
p=0.006) and PRDM16 (rs12135987, OR=1.22, CI 95%: 1.06-1.42, p=0.007). 
The predictive ability of SNP signatures was tested by ROC curves using lo-
gistic regression models, and the area under the curve (AUC) was used to 
assess their utility in the classification of breast cancer risk. A signature of 
20 SNPs tagging 13 ERGs (20-SNP-ERG) was significantly associated with 
breast cancer risk. The inclusion of predictor variables (age, AJ status) and 
20 associated SNPs in the ROC analysis yielded a best fitting model involving 
10 SNPs tagging 8 ERGs with AUC of 0.723, compared to 0.660 with predic-
tor variables alone (p=0.003). These results suggest the promising clinical 
potential of 20-SNP-ERG signature in identification of high-risk individuals 
in the population, and point to possible biological implication of germline 
patterns in epigenetic enzymes in breast tumorigenesis.

 C. Adaniel: None. J. Rendleman: None. J. Smith: None. R. Klein: None. Y. 
Shao: None. F. Schnabel: None. K. Offit: None. T. Kirchhoff: None.

P11.043
Prognostic and predictive significance of HOXB13:IL17BR expression 
ratio in breast cancer
E. Demirdogen1, U. Egeli1, G. Tezcan1, G. Cecener1, B. Tunca1, S. Gokgoz2, I. Tasdelen2, S. 
Tolunay3;  
1Department of Medical Biology, Faculty of Medicine, Uludag University, Bursa, Turkey, 
2Department of General Surgery, Faculty of Medicine, Uludag University, Bursa, Turkey, 
3Department of Pathology, Faculty of Medicine, Uludag University, Bursa, Turkey.

Breast cancer progression is directly related to estrogen hormone (ER) sta-
tus of patients. Although most of ER (+) cases benefit from adjuvant endocri-
ne treatment with tamoxifen, almost 40% of these patients are not respond 
to this therapy. Recent studies have shown that HOXB13 and IL17BR have 
both significant prognostic and predictive utility. The aim of this study was 
to investigate the significance of HOXB13: IL17BR ratio in recurrence/distant 
metastasis potential of ER (+) primary Turkish breast cancer patients.
HOXB13 and IL17BR gene expression levels were determined by quantitative 
RT-PCR analysis from formalin-fixed paraffin-embedded tissues of 40 tumor 
and 40 normal primary breast cancer patients receiving adjuvant tamoxifen. 
ΔCt values were used to build a HOXB13: IL17BR index. All statistical analy-
ses were performed using MedCalc 12.4.0 Statistical software.
The expression level of HOXB13 was 12,2 fold higher and IL17BR was 0,0006 
fold lower in tumors. Although there was no significant correlation, HOXB13 
and IL17BR demonstrated opposing patterns of expression (r=-0.03465, 
P=0.8341). According to two sample T test, the ratio of HOXB13:IL17BR si-
gnificantly different between metastatic and non-metastatic tumors of pa-
tients (P < 0.0001). Also, ROC Curve analysis validated to this significancy 
(AUC: 0.725, P=0.017). In addition, hormonotherapy was associated with 
longer disease-free (P =0,0166) and median (P =0,0101) survival in the 
entire cohort.
Even further studies needed, a higher HOXB13:IL17BR expression may be a 
candidate biomarker of recurrence /distant metastasis in breast cancer in 
the setting of adjuvant tamoxifen therapy.

 E. Demirdogen: None. U. Egeli: None. G. Tezcan: None. G. Cecener: None. B. 
Tunca: None. S. Gokgoz: None. I. Tasdelen: None. S. Tolunay: None.

P11.044
The Importance of MIR-126 in Breast Cancer
C. Oner, D. Turgut Cosan, S. M. Erkasap, I. Degirmenci, H. V. Gunes, F. Sahin Mutlu;  
Eskisehir Osmangazi University, Eskisehir, Turkey.

There are many effective mechanisms in cancer development. Breast can-
cer is the most seen cancer type in women on the World. The effect of mi-
croRNAs in cancer and its mechanisms haven’t been fully elucidated. There-
fore, micro-RNAs are important because of the possibility of as a biomarker 
of cancer.
In this study, we have investigated and the effect of miR-126, which is thought 
to play a role in vessel development and the cell movements control like me-
tastasis and invasion in breast cancer cases. Furthermore, in this study, we 
have also researched the gene expression of miR-126*, the complementary 
of miR-126, and the Epidermal Growth Factor Like-7 (Egfl-7) mRNA expres-
sion, which includes miR-126/126* in breast cancer patients. The decrease 
of miR-126 gene expression caused an increase in gene expression of Egfl-7, 
which was inhibited by miR-126.
Firstly we collected peripheral blood samples of breast cancer patients and 
isolated mononuclear cells. Then, we isolated RNA from these mononuclear 
cells and determined gene expression levels by using Real Time PCR me-
thod.
In our study, we observed a decrease in miR-126 gene expression and an 
increase in Egfl-7 gene expression when compared to that of healthy people. 
The decrease of miR-126 gene expression caused an increase in Egfl-7 gene 
expression, which is then inhibited by miR-126.
Our results supported that miR-126 can be a tumor suppressor in breast 
cancer.

  C. Oner: B. Research Grant (principal investigator, collaborator or consultant 
and pending grants as well as grants already received); Significant; Eskisehir 
Osmangazi University. D. Turgut Cosan: B. Research Grant (principal 
investigator, collaborator or consultant and pending grants as well as grants 
already received); Significant; Eskisehir Osmangazi University. S.M. Erkasap: 
B. Research Grant (principal investigator, collaborator or consultant and pending 
grants as well as grants already received); Significant; Eskisehir Osmangazi 
University. I. Degirmenci: F. Consultant/Advisory Board; Modest; Eskisehir 
Osmangazi University. H.V. Gunes: F. Consultant/Advisory Board; Modest; 
Eskisehir Osmangazi University. F. Sahin Mutlu: Other; Significant; Eskisehir 
Osmangazi University.

P11.045
Analysis of miR-195 Expression and Role in Breast Cancer
G. Cecener1, E. Demirdogen1, E. Erturk1, B. Tunca1, U. Egeli1, S. Gokgoz2, G. Tezcan1, S. Ak1, 
T. B. Hayal1, V. Polatkan1, S. Tolunay3, I. Tasdelen2;  
1Department of Medical Biology, Faculty of Medicine, Uludag University, Bursa, Turkey, 
2Department of General Surgery, Faculty of Medicine, Uludag University, Bursa, Turkey, 
3Department of Pathology, Faculty of Medicine, Uludag University, Bursa, Turkey.

Because of the utility of currently available tumor markers is limited by 
disappointing sensitivities and specificities, the discovery of novel classes 
of molecular markers in cancer has provided exciting, potentially viable 
biomarkers that may have utility in early cancer detection. The potential of 
microRNAs (miRNAs) as novel tumor markers has been the focus of recent 
research because of their tissue specificity, stability, and association with cli-
nicopathological parameters. The objective of this study was to investigate 
expression and potential role in prognosis of miR-195 in breast cancer.
miR-195 expression levels were determined by quantitative RT-PCR analysis 
from fresh frozen tissues of 72 tumor and 72 normal primary breast cancer 
patients not receiving neoadjuvant chemotheraphy. The Statistical analysis 
were performed to clarify the correlation with miR-195 expression level and 
clinical features of breast tumor tissues.
The expression level of miR-195 was 0,283 fold lower in tumors than normal 
tissues. Although miR-195 expression levels were not significantly different 
between tumor and normal tissues of patients according to Independent 
Sample T test (P=0.217), Binary Logistic Regression Analysis demonstrated 
that there was a significant correlation between miR-195 expression levels 
and tumor grade (P = 0.023). Also, miR-195 expression levels were asso-
ciated with tumor size and tumor type (P=0.020 and P=0.018, respective-
ly).
A low miR-195 expression was related with increased tumor size and grade. 
So our data imply that miR-195 play role in breast cancer malignancy and 
may be the potential therapeutic target.

 G. Cecener: None. E. Demirdogen: None. E. Erturk: None. B. Tunca: None. U. 
Egeli: None. S. Gokgoz: None. G. Tezcan: None. S. Ak: None. T.B. Hayal: 
None. V. Polatkan: None. S. Tolunay: None. I. Tasdelen: None.
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P11.046
Segregation Analysis Offers a Mechanism for Variant Reclassification 
in a Small Subset of Cases but is Especially Powerful in Classifying 
Deleterious Mutations
J. Eggington1, J. Saam1, K. Bowles1, K. Moyes1, S. Manley1, L. Esterling1, S. Sizemore1, B. 
Robinson1, C. Arnell1, E. Rosenthal1, J. Bennett1, M. McKellar2, B. Roa1, R. Wenstrup1;  
1Myriad Genetic Laboratories, Inc., Salt Lake City, UT, United States, 2Myriad Genetics, 
Inc., Salt Lake City, UT, United States.

Accurate classification of variants in regards to their clinical significance is 
a critical challenge associated with gene sequencing tests. Thus, it is impor-
tant to evaluate the effectiveness of various strategies for variant reclassi-
fication. This study compares the use of segregation analysis against other 
methodologies for the reclassification of variants in Hereditary Breast and 
Ovarian Cancer (BRCA1/2). Reclassification methods independent of addi-
tional family testing and powered by Myriad’s extensive BRCA1/2 variant 
database resulted in 61% of reclassifications, mostly downgrades. Determi-
ning if a novel variant segregates with cancer in a family is the classic gene-
tic tool used to assess a variant‘s effect on hereditary cancer risk. Myriad 
Genetics’ test reports of variant of unknown significance (VUS) and favor 
polymorphism (FP) are accompanied by an offer of research testing to ad-
ditional family members. These data are then used to reclassify variants. In 
this study, we recorded family history submissions from 17% of the VUS/
FP results. Research testing was offered to an average of 2.3 relatives per 
family history submission, with a 24.1% response rate. While we made a 
significant effort to collect segregation data, this effort resulted in only 3.5% 
of all variant reclassifications during a 13-month time period. However, of 
the 10 variant upgrades to deleterious or suspected deleterious, two (20%) 
were based on co-segregation data. These results illustrate the power of se-
gregation analysis in identifying deleterious variants and suggest that the 
tailoring of family analysis to specific families may be the most productive 
use of laboratory and community resources.

  J. Eggington: A. Employment (full or part-time); Significant; Myriad Genetic 
Laboratories, Inc.. E. Ownership Interest (stock, stock options, patent or other 
intellectual property); Modest; Myriad Genetic Laboratories, Inc. J. Saam: A. 
Employment (full or part-time); Significant; Myriad Genetic Laboratories, Inc.. E. 
Ownership Interest (stock, stock options, patent or other intellectual property); 
Modest; Myriad Genetic Laboratories, Inc. K. Bowles: A. Employment (full or 
part-time); Significant; Myriad Genetic Laboratories, Inc.. E. Ownership Interest 
(stock, stock options, patent or other intellectual property); Modest; Myriad 
Genetic Laboratories, Inc. K. Moyes: A. Employment (full or part-time); Significant; 
Myriad Genetic Laboratories, Inc.. E. Ownership Interest (stock, stock options, 
patent or other intellectual property); Modest; Myriad Genetic Laboratories, 
Inc. S. Manley: A. Employment (full or part-time); Significant; Myriad Genetic 
Laboratories, Inc.. E. Ownership Interest (stock, stock options, patent or other 
intellectual property); Modest; Myriad Genetic Laboratories, Inc. L. Esterling: A. 
Employment (full or part-time); Significant; Myriad Genetic Laboratories, Inc.. E. 
Ownership Interest (stock, stock options, patent or other intellectual property); 
Modest; Myriad Genetic Laboratories, Inc. S. Sizemore: A. Employment (full or 
part-time); Significant; Myriad Genetic Laboratories, Inc.. E. Ownership Interest 
(stock, stock options, patent or other intellectual property); Modest; Myriad Genetic 
Laboratories, Inc. B. Robinson: A. Employment (full or part-time); Significant; 
Myriad Genetic Laboratories, Inc.. E. Ownership Interest (stock, stock options, 
patent or other intellectual property); Modest; Myriad Genetic Laboratories, 
Inc. C. Arnell: A. Employment (full or part-time); Significant; Myriad Genetic 
Laboratories, Inc.. E. Ownership Interest (stock, stock options, patent or other 
intellectual property); Modest; Myriad Genetic Laboratories, Inc. E. Rosenthal: 
A. Employment (full or part-time); Significant; Myriad Genetic Laboratories, Inc.. 
E. Ownership Interest (stock, stock options, patent or other intellectual property); 
Modest; Myriad Genetic Laboratories, Inc. J. Bennett: A. Employment (full or 
part-time); Significant; Myriad Genetic Laboratories, Inc.. E. Ownership Interest 
(stock, stock options, patent or other intellectual property); Modest; Myriad Genetic 
Laboratories, Inc. M. McKellar: A. Employment (full or part-time); Significant; 
Myriad Genetics, Inc.. E. Ownership Interest (stock, stock options, patent or other 
intellectual property); Modest; Myriad Genetics, Inc. B. Roa: A. Employment (full 
or part-time); Significant; Myriad Genetic Laboratories, Inc.. E. Ownership Interest 
(stock, stock options, patent or other intellectual property); Modest; Myriad Genetic 
Laboratories, Inc. R. Wenstrup: A. Employment (full or part-time); Significant; 
Myriad Genetic Laboratories, Inc.. E. Ownership Interest (stock, stock options, 
patent or other intellectual property); Modest; Myriad Genetic Laboratories, Inc..

P11.047
A Clinical History Weighting Algorithm Accurately Classifies BRCA1 
and BRCA2 Variants
K. Bowles1, B. Morris2, E. Hughes3, J. Eggington1, L. Esterling1, B. Robinson1, A. Van Kan1, 
B. Roa1, E. Rosenthal1, A. Gutin1, R. Wenstrup1, D. Pruss3;  
1Myriad Genetic Laboratories, Inc., Salt Lake City, UT, United States, 2Myriad Genetics, 
Inc, Salt Lake City, UT, United States, 3Myriad Genetics, Inc., Salt Lake City, UT, United 
States.

Genetic testing, including full gene sequencing and large rearrangement 
analysis for germline BRCA1 and BRCA2 mutations, can identify individuals 

with Hereditary Breast and Ovarian Cancer syndrome. Current genetic ana-
lysis identifies BRCA1 and BRCA2 deleterious mutations as well as variants 
of unknown clinical significance. Reclassification of uncertain variants to 
more clinically interpretable categories is critical for patient management. 
We have developed a statistical algorithm that aids in the assignment of 
clinical classifications to uncertain variants. This algorithm is based on the 
premise that disease-associated mutations will be observed more often in 
individuals at high risk for carrying a mutation, as determined by personal 
and family history. Statistical analysis weights the family histories of each 
proband carrying the variant of interest and compares these histories to tho-
se of control probands carrying variants known to be benign or deleterious. 
Data from over 400,000 probands were utilized for algorithm development. 
This technique was validated by and used to analyze over 6000 BRCA1 and 
BRCA2 variants. The algorithm successfully classified well-documented va-
riants such as BRCA1 c.181T>G (Deleterious), BRCA1 c.1065G>A (Polymor-
phism), and BRCA2 c.2808_2811del (Deleterious). The BRCA1 c.5096G>A 
(Suspected Deleterious with reduced penetrance) and BRCA2 c.7878G>C 
(Suspected Deleterious with reduced penetrance) mutations were classified 
as „Not Callable“ by the algorithm, consistent with their previous hypomor-
phic interpretations. This ‘history weighting’ algorithm allows for the accu-
rate reclassification of BRCA1 and BRCA2 uncertain variants and improved 
clinical management of at-risk patients. With modifications, this algorithm 
is expected to be applicable to other autosomal dominant cancer-associated 
and non-cancer-associated genes.

  K. Bowles: A. Employment (full or part-time); Significant; Myriad Genetic 
Laboratories, Inc.. E. Ownership Interest (stock, stock options, patent or other 
intellectual property); Modest; Myriad Genetic Laboratories, Inc. B. Morris: A. 
Employment (full or part-time); Significant; Myriad Genetics, Inc. E. Ownership 
Interest (stock, stock options, patent or other intellectual property); Modest; 
Myriad Genetics, Inc. E. Hughes: A. Employment (full or part-time); Significant; 
Myriad Genetics, Inc.. E. Ownership Interest (stock, stock options, patent or 
other intellectual property); Modest; Myriad Genetics, Inc. J. Eggington: A. 
Employment (full or part-time); Significant; Myriad Genetic Laboratories, Inc.. E. 
Ownership Interest (stock, stock options, patent or other intellectual property); 
Modest; Myriad Genetic Laboratories, Inc. L. Esterling: A. Employment (full or 
part-time); Significant; Myriad Genetic Laboratories, Inc.. E. Ownership Interest 
(stock, stock options, patent or other intellectual property); Modest; Myriad Genetic 
Laboratories, Inc. B. Robinson: A. Employment (full or part-time); Significant; 
Myriad Genetic Laboratories, Inc.. E. Ownership Interest (stock, stock options, 
patent or other intellectual property); Modest; Myriad Genetic Laboratories, 
Inc. A. Van Kan: A. Employment (full or part-time); Significant; Myriad Genetic 
Laboratories, Inc.. E. Ownership Interest (stock, stock options, patent or other 
intellectual property); Modest; Myriad Genetic Laboratories, Inc. B. Roa: A. 
Employment (full or part-time); Significant; Myriad Genetic Laboratories, Inc.. E. 
Ownership Interest (stock, stock options, patent or other intellectual property); 
Modest; Myriad Genetic Laboratories, Inc. E. Rosenthal: A. Employment (full or 
part-time); Significant; Myriad Genetic Laboratories, Inc.. E. Ownership Interest 
(stock, stock options, patent or other intellectual property); Modest; Myriad 
Genetic Laboratories, Inc. A. Gutin: A. Employment (full or part-time); Significant; 
Myriad Genetic Laboratories, Inc.. E. Ownership Interest (stock, stock options, 
patent or other intellectual property); Modest; Myriad Genetic Laboratories, 
Inc. R. Wenstrup: A. Employment (full or part-time); Significant; Myriad Genetic 
Laboratories, Inc.. E. Ownership Interest (stock, stock options, patent or other 
intellectual property); Modest; Myriad Genetic Laboratories, Inc. D. Pruss: A. 
Employment (full or part-time); Significant; Myriad Genetics, Inc.. E. Ownership 
Interest (stock, stock options, patent or other intellectual property); Modest; Myriad 
Genetics, Inc..

P11.048
Germline mutation in the RAD51B gene confers predisposition to 
breast cancer
L. Golmard1,2, V. Caux-Moncoutier1, G. Davy1, E. Al Ageeli1, B. Poirot1, C. Tirapo1, D. 
Michaux1, C. Barbaroux1, C. Dubois d‘Enghien1, L. Castéra1, M. Stern1,2, C. Houdayer1,2,3, D. 
Stoppa-Lyonnet1,2,3;  
1Institut Curie, Department of Tumour Biology, Paris, France, 2Institut Curie, INSERM 
U830, Paris, France, 3Université Paris Descartes, Sorbonne Paris Cité, Paris, France.

Background. Most currently known breast cancer predisposition genes 
play a role in DNA repair by homologous recombination. Recent studies con-
ducted on RAD51 paralogs, involved in the same DNA repair pathway, have 
identified rare germline mutations conferring breast and/or ovarian cancer 
predisposition in the RAD51C, RAD51D and XRCC2 genes. The present study 
analysed the five RAD51 paralogs to estimate their contribution to breast 
and ovarian cancer predisposition.
Patients and Methods. The study was conducted on 142 unrelated patients 
with breast and/or ovarian cancer either with early onset or with a breast/
ovarian cancer family history. Patients were referred to a French family can-
cer clinic and had been previously tested negative for a BRCA1/2 mutation. 
Coding sequences of the five genes were analysed by EMMA (Enhanced Mis-
match Mutation analysis). Detected variants were characterized by Sanger 
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sequencing analysis.
Results. Three splicing mutations and two likely causal missense vari-
ants were identified: RAD51B c.452+3A>G, RAD51C c.706-2A>G, RAD51C 
c.1026+5_1026+7del, RAD51B c.475C>T/p.Arg159Cys and XRCC3 
c.448C>T/p.Arg150Cys. No RAD51D and XRCC2 gene mutations were detec-
ted.
Conclusions. This study identified RAD51B as a new breast cancer predis-
position gene and is the first report of XRCC3 mutation analysis in breast 
and ovarian cancer. It confirms that RAD51 paralog mutations confer breast 
and ovarian cancer predisposition and are rare events. In view of the low 
frequency of RAD51 paralog mutations, international collaboration of family 
cancer clinics will be required to more accurately estimate their penetrance 
and establish clinical guidelines in carrier individuals.

 L. Golmard: None. V. Caux-Moncoutier: None. G. Davy: None. E. Al Ageeli: 
None. B. Poirot: None. C. Tirapo: None. D. Michaux: None. C. Barbaroux: 
None. C. Dubois d‘Enghien: None. L. Castéra: None. M. Stern: None. C. 
Houdayer: None. D. Stoppa-Lyonnet: None.

P11.049
Germline copy number variations in BRCA1/2-negative Finnish breast 
and ovarian cancer families
K. M. Kuusisto1,2, O. Akinrinade1,2, M. Vihinen3, S. Laasanen4, J. Schleutker1,2,5;  
1University of Tampere, Tampere, Finland, 2Fimlab Laboratories, Tampere, Finland, 
3Lund University, Lund, Sweden, 4Tampere University Hospital, Tampere, Finland, 
5University of Turku, Turku, Finland.

BACKGROUND Breast cancer (BrCa) is the most common cancer among wo-
men in western countries, including Finland. Inherited factors are known to 
account for 5-10% of all BrCa cases. Several BrCa susceptibility genes have 
been recognized but the predisposing factors remain mostly unidentified 
in majority of the hereditary breast and ovarian cancer (HBOC) families. In 
recent years, copy number variations (CNVs) have been shown to have an 
important role in predisposition to several complex diseases. Our aim was 
to identify germline CNVs contributing to HBOC predisposition in the Fin-
nish population.
METHODS A genome-wide SNP array was performed for 84 HBOC indivi-
duals, who have been tested negative for BRCA1/2-founder mutations and 
pre-screened for most common BrCa genes, and 36 healthy controls. Gene-
affected CNVs were analysed by Gene Ontology term enrichment, pathway 
analyses, and database searches. Six potential CNVs were validated and ge-
notyped in 209 additional healthy controls by qPCR.
RESULTS Intronic deletion at EPHA3 receptor tyrosine kinase was enriched 
in HBOC individuals (8 of 81, 9.9%) compared with controls (7 of 185, 3.8%) 
(OR=2.7; P=0.05). EPHA3 was identified in several enriched molecular func-
tions including receptor activity. A rare novel deletion affecting intronic 
region of tumor suppressor gene, CSMD1, was observed in 1 of 81 (1.2%) 
HBOC individuals but it was absent in healthy controls implicating a disease 
susceptibility.
CONCLUSION The study reveals new information about the germline CNVs 
that likely contribute to HBOC susceptibility in Finland.

 K.M. Kuusisto: None. O. Akinrinade: None. M. Vihinen: None. S. Laasanen: 
None. J. Schleutker: None.

P11.050
DNA repair gene (XRCC2, XRCC4 and RAD51) polymorphisms and 
breast cancer in Saudi females
S. Tulbah1, M. Alanazi2, N. Reddy2, A. Pathan2, W. Khan2, A. S. Warsy1;  
1Department of Biochemistry, College of Science, Center for Science and Medical Studies 
for Girls, King Saud University, Riyadh, Saudi Arabia, 2Department of Biochemistry, 
College of Science, King Saud University, Riyadh, Saudi Arabia.

Double strand breaks in DNA are repaired by different mechanisms, inclu-
ding homologous recombination and non-homologous end joining (NHEJ). 
We investigated seven SNPs in XRCC2 and RAD51 (homologous repair) 
and XRCC4 (NHEJ) in 100 Saudi breast cancer patients and 100 controls, 
to study the association between rs3218536 (G>A) in XRCC2; rs1801320 
(G>C), rs1801321 (G>T) and rs2619681 (C>T) in RAD51; and rs2075685 
(G>T), rs10474081 (C>G) and rs1120476 (A>G) in XRCC4 and occurrence 
of breast cancer in Saudis. Genotyping was performed using genomic DNA 
obtained from peripheral blood, by TaqMan genotyping assay, PCR-RLFP 
and DNA sequencing. We observed a highly significant association between 
breast cancer occurrence and RAD51 rs1801321 (G>T) where the G allele 
(OR=7.93; p<0.0001) homozygocity (GG) was observed only in the pati-
ents and the T allele was significantly protective (OR=0.13; p<0.0001). For 
RAD51, rs2619681 (C>T) also showed a significant association, where the C 

allele increased breast cancer risk (OR=2.05; p<0.01) and the T allele was si-
gnificantly protective (OR=0.49; p<0.01). rs1801320 in RAD51 and the SNPs 
in XRCC4 did not show any association with breast cancer. rs3218536 (G>A) 
in XRCC2 showed a marginal association where the OR for the mutant allele 
was 1.82 and for the wild type allele was 0.54. We will present the results 
of association between the genotypes and age of diagnosis, family history, 
disease severity and recurrence risk of cancer in Saudis.

 S. Tulbah: None. M. Alanazi: None. N. Reddy: None. A. Pathan: None. W. 
Khan: None. A.S. Warsy: None.

P11.051
Two novel RAD51C mutations in families with breast and ovarian 
cancer
J. Hauke1,2, A. Becker1,2, G. Schnurbein1, G. Neidhardt1,2, A. Meindl3, E. Hahnen1,2, B. 
Wappenschmidt1,2, R. K. Schmutzler1;  
1Center for Familial Breast and Ovarian Cancer, University Hospital of Cologne, Cologne, 
Germany, 2Center for Molecular Medicine Cologne (CMMC), University of Cologne, 
Cologne, Germany, 3Department of Gynaecology and Obstetrics, Klinikum rechts der Isar 
at the Technical University, Munich, Germany.

Since its discovery by Meindl et al. in 2010, RAD51C is defined as a breast 
and ovarian cancer (BC, OC) susceptibility gene besides the two highly pene-
trant BC genes BRCA1/2. Heterozygous mutations in RAD51C are predomi-
nantly found in families with both BC and OC. While BRCA1/2 mutations are 
found in 21% of the families that fulfill the inclusion critieria of the German 
consortium of hereditary breast and ovarian cancer (GC-HBOC), RAD51C 
mutations are only found in 1 - 1.5 % of theses families Seven distinct pa-
thogenic RAD51C mutations have been described so far in 14 families by the 
GC-HBOC.
We here describe two novel RAD51C mutations segregating in one BC and 
one BC/OC family respectively. One large genomic deletion including exons 
5 to 9 was discovered in a BC family by MLPA technique during screening of 
168 non-BRCA BC and 151 BC/OC families. The genomic break point was 
determined by quantitative real-time PCR followed by Sanger-sequencing. 
The second mutation, an exonic splice site mutation affecting the last nu-
cleotide of exon 2, c.404G>C, was found during clinical screening of RAD51C 
by Sanger-sequencing. RT-PCR revealed the activation of a cryptic splice site 
in intron 2 with subsequent inclusion of 27 nucleotides from intron 2, lea-
ding to a truncated protein p.Met136X. The finding of two novel deleterious 
RAD51C mutations supports previous findings that RAD51C mutations are 
prevalent in high risk BC/OC as well as BC only families in Germany and 
may be included in routine clinical diagnostic testing in selected high risk 
families.

 J. Hauke: None. A. Becker: None. G. Schnurbein: None. G. Neidhardt: 
None. A. Meindl: None. E. Hahnen: None. B. Wappenschmidt: None. R.K. 
Schmutzler: None.

P11.052
Identification of breast cancer susceptibility loci in genes unregulated 
in breast cancer gene-expression arrays
M. Loizidou1, I. Neophytou1, K. Siontis2, J. Ioannidis3, K. Kyriacou1, A. Hadjisavvas1;  
1The Cyprus Institute of Neurology and Genetics, Nicosia, Cyprus, 2Clinical Trials and 
Evidence-Based Medicine Unit, Department of Hygiene and Epidemiology, University 
of Ioannina School of Medicine, Ioannina, Greece, 3Department of Health Research and 
Policy, Stanford University School of Medicine, Stanford, CA, United States.

Breast cancer is a complex, multifactorial, polygenic disease. Some of the 
familial risk for breast cancer can be explained by rare mutations in high-
penetrance genes such as BRCA1 and BRCA2. The failure of linkage studies 
to identify further susceptibility genes suggests that most familial clustering 
of cancer is due to a combination of multiple lower penetrance alleles. In an 
attempt to gain a further insight into the inherited basis of breast cancer we 
performed a meta-analysis of publically available gene expression profiling 
data for breast cancer and used this information for prioritizing candidate 
genes to be investigated. A total of 243 single nucleotide polymorphisms 
(SNPs) located within or in close proximity to the top 50 meta-analysis ge-
nes were selected and subsequently genotyped in the MASTOS study cohort 
(which consists of 1109 Cypriot breast cancer patients and 1177 healthy 
controls) using the Sequenom Mass-ARRAY platform. Of the 243 SNPs stu-
died, eighteen were found to be statistically significantly associated with bre-
ast cancer risk. Of these eighteen SNPs, two are located in the HMMR gene, 
two in the NTRK2 gene and the rest in the FLJ10357, KIT, TGFBR3, TXNIP, 
ZBTB16, MME, GSN, CKS2, EGR1, PTRF, NEK2, SYNM, ANXA1 and MTHF02 
genes. Our study demonstrates that this approach is useful for disease risk 
loci identification in genes which are upregulated in breast tissues and are 
thus potentially important in the carcinogenesis pathway. However, large-
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scale replication in multi-ethnic cohorts is warranted in order to replicate 
our results and confirm the associations observed in our population.

 M. Loizidou: None. I. Neophytou: None. K. Siontis: None. J. Ioannidis: 
None. K. Kyriacou: None. A. Hadjisavvas: None.

P11.053
Analysis of the BRCA1 promoter methylation in triple-negative 
sporadic breast cancer
J. Fernández Mateos1, J. Ceballos Viro2, A. Gómez Bernal2, T. Martín Gómez1, J. J. Cruz 
Hernández2, R. González Sarmiento1;  
1Unidad de Medicina Molecular, Departamento de Medicina. Universidad de Salamanca-
IBSAL,, Salamanca, Spain, 2Servicio de Oncología Médica. Hospital Clínico Universitario 
de Salamanca-IBSAL,, Salamanca, Spain.

Background: Breast cancer is the most frequent neoplasia in women. Ap-
proximately 5% of them are hereditary, caused by inherited mutations in 
breast cancer susceptibility genes: BRCA1 and BRCA2. The 95% remaining 
are sporadic. Epigenetic regulation, especially promoter methylation, is an 
important mechanism for down-regulating tumour suppressor genes in hu-
man cancer cells. Methylation of the BRCA1 promoter has been reported in 
sporadic breast cancer with links to reduced mRNA and protein expression 
in tumours and cancer cell lines.
The aim of our study was to estimate the percentage of methylation in the 
promoter region of BRCA1 oncosupressor gene, in patients from Salamanca 
(Spain), diagnosed with sporadic breast cancer and to compare these results 
with their clinical data.
Patients and methods: Genomic DNA was extracted from paraffin blocks 
from triple-negative breast cancer samples of 98 women. After bisulphite 
conversion, DNA methylation was measured by quantitative analysis of me-
thylated alleles (QAMA), to estimate the extent of methylation of 2 CpG sites 
in the promoter region of BRCA1 gene. Association between methylation 
and clinico-pathological features was evaluated using statistical tests with 
SPSS.
Results and conclusion: Preliminary analysis showed a big percentage of 
cases with BRCA1 methylation with an inverse relationship between C-KIT 
gene expression and BRCA1 methylation (p=0.017).
Our results show that BRCA1 promoter is an important mechanism of BR-
CA1 gene silencing in sporadic triple-negative breast cancer.

 J. Fernández Mateos: None. J. Ceballos Viro: None. A. Gómez Bernal: 
None. T. Martín Gómez: None. J.J. Cruz Hernández: None. R. González 
Sarmiento: None.

P11.054
Breast cancer, IL6 gene polymorphism and infection with Torque teno 
virus: a pilot association study
S. Spandole1, D. Cimponeriu1, M. Toma1, M. Stavarachi1, P. Apostol1, I. Radu1, G. Mihaescu2;  
1Department of Genetics, University of Bucharest, Bucharest, Romania, 2Department of 
Microbiology, University of Bucharest, Bucharest, Romania.

Inflammation leads to dysplasia and was associated with cancer develop-
ment.
The -174C allele of interleukin 6 -174G>C gene polymorphism is assumed 
to confer breast cancer risk. Torque teno virus (TTV) was proven to increase 
production of IL6.
The aim of this study was to assess if the combination of IL6-174G>C geno-
types and TTV infection represents a risk factor for breast cancer.
Blood samples were collected from 200 subjects (100 breast cancer patients 
and 100 healthy controls). Subsequent to total DNA extraction, genotyping 
of IL6 polymorphism and presence of TTV were assessed with PCR based 
methods. 
IL6-174G>C genotype distribution respected the Hardy-Weinberg equilibri-
um (p>0.05). The IL6-174CC genotype was more frequent in cancer patients 
(p=0.7). In our study, the presence of the C allele was not associated with 
breast cancer (p=1.7).
The average prevalence of TTV was 77%, with a significantly higher value 
in cancer patients (p=0.001; OR=0.3). The presence of C allele was not asso-
ciated with TTV infection (p=0.3) when both cohorts were analyzed. However, 
cancer patients carriers of C allele were prone to TTV infection (p=0.01).
TTV was more prevalent in cancer patients. Our results disagreed with other 
studies that reported IL6-174C allele as a risk factor for breast cancer. Never-
theless, the combination of IL6-174C allele and infection with TTV showed a 
modest association with breast cancer in our cohort.

 S. Spandole: None. D. Cimponeriu: None. M. Toma: None. M. Stavarachi: 
None. P. Apostol: None. I. Radu: None. G. Mihaescu: None.

P11.055
Genetic heterogeneity of amplification of ERBB2 status in breast 
invasive carcinoma with 2+ HER2 immunostaining:a challenge for 
genetic scoring.
A. VALENT, M. Ferchiou, S. Delaloge, N. Auger, V. Koubi-Pick, M. Mathieu, A. Bernheim;  
Institut Gustave Roussy, Villejuif, France.

The genetic heterogeneity of ERBB2 gene amplification (GA) in breast 
cancer has previously been described, but its clinical significance remains 
unknown. We studied the genetic categories of a series of consecutive 4491 
invasive breast carcinomas 2+ IHC, with a focus on cases with ERBB2 GA 
detected in minor clone(s). We compared the ERBB2 status in primary tu-
mors and positive axillary lymph nodes (ALN) to test the hypothesis that 
HER2 amplified cells are more aggressive and metastase quicker than non 
amplified cells. Heterogeneous amplification was defined as the presence of 
5-50% of amplified cells (ratio>2,2) within the tumors otherwise classified 
as not amplified or borderline.
The genetic heterogeneity of IHC 2+ tumors is a common event. FISH can 
classify these tumors into 5 genetic categories (monosomy, disomy, polyso-
my, ERBB2 gain and GA). 48 cases (10% of 2+ cases) declared as negative 
cases contained one or several ERBB2 amplified clones. All types of clones 
(amplified and not amplified) have a metastatic capacity. We continue our 
work in collaboration to:
1) Find out a proportion of such patients in HER2 IHC 2+ group in other 
hospitals
2) Study a status of the gene in relapsed cases
Institut Gustave Roussy Guidelines for ERBB2 FISH heterogeneous and diffi-
cult cases will be proposed in order to help to analyse the breast cancers and 
reach accurate conclusions.

 A. Valent: None. M. Ferchiou: None. S. Delaloge: None. N. Auger: None. V. 
Koubi-Pick: None. M. Mathieu: None. A. Bernheim: None.

P11.056
Genetic polymorphisms and breast cancer risk
D. Fernández García1, E. Sánchez Tapia1, T. Martín Gómez2, R. Vidal Tocino2, J. Cruz 
Hernández1,2, R. González Sarmiento1,3;  
1Centro de Investigación del Cáncer, Salamanca, Spain, 2Servicio de Oncología, Hospital 
Universitario, Salamanca, Spain, 3Unidad de Medicina Molecular-Departamento de 
Medicina, Salamanca, Spain.

Breast cancer risk in BRCA1/2 mutations carriers appears to be modified by 
different genetic or environmental factors. GWAS (genome-wide association 
studies) identified genome regions that contain SNPs that appear to be as-
sociated with breast cancer risk in high penetrance genes mutation carriers. 
Specific variations in this regions act as risk modifiers, however their me-
chanisms of action remain unknown.
The aim of the study was to determine if genetic variants could be associated 
with different phenotypes of cancer, segregated in function the presence/
absence of BRCA mutations and whether risk modification by these genetic 
variants is associated to immunohistochemical characteristics.
Genomic DNA was extracted from peripheral blood by standard techniques. 
We selected 8 non-synonymous SNPs that are involved in risks modifica-
tion. Studies were performed using TaqMan probes for the analysis of po-
lymorphisms: rs2981582 (FGFR2), rs13281615 (8q24 region), rs2910164 
(miR146), rs799917 (BRCA1), rs1042522 (TP53), rs16941 (BRCA1), 
rs16942 (BRCA1) and rs2279744 (MDM2).
Allelic distribution were studied in three group of patients: Familiar breast 
cancer patients with BRCA mutation, breast cancer patients without BRCA 
mutation and less than 3 relatives affected, and breast cancer patients wi-
thout BRCA mutation and 3 or more relatives affected. Statistical analysis 
was performed using SPSS.
Preliminary analysis showed a strong association between rs2981582 and 
BRCA mutation carriers, the association of rs2910164 with breast cancer 
incidence according to age, and association of rs799917 with breast cancer 
incidence according to presence/absence of hormonal receptors. These re-
sults support the hypothesis that SNPs in high penetrance genes mutation 
carriers could act as risk modifiers.

 D. Fernández García: None. E. Sánchez Tapia: None. T. Martín Gómez: 
None. R. Vidal Tocino: None. J. Cruz Hernández: None. R. González 
Sarmiento: None.
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P11.057
Determining a role for germline mutations in genes associated with 
an intermediate risk for breast cancer in the Belgian population
K. De Leeneer, A. Dejaegher, W. Vermeesch, P. Schietecatte, J. Vandenhaute, F. Malfait, T. 
Van Maerken, B. Poppe, K. Claes;  
Center for Medical Genetics, Ghent University Hospital, Gent, Belgium.

In our patient population BRCA1&2 germline mutations are identified in less 
than 15% of patients referred for genetic testing. In this study we evaluated 
the mutation prevalence of PALB2 and ATM mutations in BRCA1/2 mutation 
negative families referred for genetic testing.
We screened the complete UTR, coding and splice site regions of these ge-
nes with high resolution melting curve analysis followed by Sanger sequen-
cing of the aberrant melting curves. In silico predictions of variants with an 
unclear clinical significance was performed with the Alamut software.
We identified 10 mutations predicted to lead to a premature stop codon or 
to affect splice sites: 4 PALB2 mutations in 357 unrelated patients (1.1%) 
and 6 ATM mutations in 190 unrelated patients (3.2%). In case more fami-
ly members were available, we confirmed segregation of the mutation with 
the disease. In addition, we detected 11 missense variants (4 in PALB2 and 
7 in ATM), which may also affect protein function, based on in silico pre-
diction programs. Deleterious PALB2 and ATM mutations were exclusively 
identified in familial and not in sporadic cases with early onset or bilateral 
breast cancer. Interestingly, the average age at diagnosis for the PALB2 (62y; 
range 48-71) mutation carriers was higher compared to the average age at 
diagnosis of the ATM carriers (44y, range: 33-66) and the non carriers (39y, 
range: 25-78).
Cancer prevention guidelines have not been established for PALB2 or ATM 
heterozygous carriers. Currently screening schedules are based on family 
history of breast cancer.

 K. De Leeneer: None. A. Dejaegher: None. W. Vermeesch: None. P. 
Schietecatte: None. J. Vandenhaute: None. F. Malfait: None. T. Van Maerken: 
None. B. Poppe: None. K. Claes: None.

P11.058
BRCA2-c.2808_2811del is located in a mutational hotspot and has 
multiple origins in Spanish population
M. Infante1, M. Durán1, A. Acedo1, E. M. Sánchez-Tapia2, B. Díez-Gómez1, A. Barroso3, M. 
García-González4, L. Feliubadaló5, A. Lasa6, M. de la Hoya7, E. M. Esteban-Cardeñosa8, 
O. Díez9, C. Martinez-Bouzas10, J. Godino11, A. Teulé12, A. Osorio3, E. Lastra4, R. González-
Sarmiento2, C. Miner1, E. A. Velasco1;  
1IBGM, Valladolid, Spain, 2CIC, Salamanca, Spain, 3CNIO, Madrid, Spain, 4Complejo 
Hospitalario de Burgos, Burgos, Spain, 5ICO-IDIBELL, L’Hospitalet de Llobregat 
(Barcelona), Spain, 6Hospital de la Santa Creu i Sant Pau, Barcelona, Spain, 7Hospital 
Clínico San Carlos, Madrid, Spain, 8Hospital La Fe, Valencia, Spain, 9VHIO, Barcelona, 
Spain, 10Hospital de Cruces, Barakaldo (Bizkaia), Spain, 11Hospital Clínico Lozano Blesa, 
Zaragoza, Spain, 12ICO-IDIBELL, L‘Hospitalet de Llobregat (Barcelona), Spain.

BRCA2-c.2808_2811delACAA is one of the most reported germline mutati-
ons in non-Ashkenazi breast/ovarian cancer patients. We aimed to investi-
gate its genetic origin in Spanish carrier families.
Mutation carriers of 51 families were genotyped with seven microsatelli-
tes and four intragenic BRCA2 SNPs. Mutation age was calculated with the 
DMLE software. DNA secondary structure was predicted with Quikfold. Ran-
dom mutagenesis experiments were performed over a 923-bp fragment of 
BRCA2.
Three independent founder haplotypes associated with c.2808_2811delACAA 
were clearly distinguished that accounted for 23 families (West Castilla y 
León/WCL), 20 families (East Castilla y León/ECL) and 6 families (South of 
Spain). Mutation age was estimated in a range of 45-68 and 45-71 generati-
ons for WCL and ECL haplotypes, respectively. The most prevalent variants 
of this DNA region, c.2808_2811delACAA and c.2803G>A, were located in a 
double-hairpin loop structure (c.2794-c.2825) that was proposed as a can-
didate mutational hotspot. To check this hypothesis, random mutagenesis 
was performed and a total of 86 DNA variants were characterized. Intere-
stingly, three mutations reported in the mutation databases (c.2680G>A, 
c.2944delA and c.2957dup) were replicated in this experiment and 20 af-
fected the same position with different nucleotide changes. Moreover, five 
variants were placed in the same hairpin-loop of c.2808_2811delACAA, and 
one of them (c.2808A>G) affected the same position.
Our results support that at least three different mutational events occurred 
to generate this mutation. A relevant fraction of DNA variants, including BR-
CA1-c.68_69delAG and BRCA2-c.5946delT and c.8537delAG, are preferenti-
ally concentrated in predicted hairpin-loops suggesting that these structu-
res may represent mutational hotspots.

 M. Infante: None. M. Durán: None. A. Acedo: None. E.M. Sánchez-Tapia: 
None. B. Díez-Gómez: None. A. Barroso: None. M. García-González: None. L. 

Feliubadaló: None. A. Lasa: None. M. de la Hoya: None. E.M. Esteban-
Cardeñosa: None. O. Díez: None. C. Martinez-Bouzas: None. J. Godino: 
None. A. Teulé: None. A. Osorio: None. E. Lastra: None. R. González-
Sarmiento: None. C. Miner: None. E.A. Velasco: None.

P11.059
A high rate of mutations is identified in a single exon of the CHEK2 
gene in Greek breast/ovarian patients
F. Fostira1, P. Apostolou1, A. Stavropoulou1, I. Konstanta1, A. Vratimos1, I. 
Konstantopoulou1, G. Fountzilas2, D. Yannoukakos1;  
1NSCR Demokritos, Athens, Greece, 2Aristotle University of Thessaloniki, Thessaloniki, 
Greece.

CHEK2 gene encodes for a cell cycle checkpoint kinase that is activated by 
ATM in response to DNA damage and interacts with and phosphorylates 
BRCA1 and influences its role in DNA repair pathway by homologous re-
combination.
Certain mutations in CHEK2 are associated with increased risk of breast 
cancer in women, while 80% of CHEK2-associated breast cancers are ER 
and PR positive.
The aim of this study is to elucidate CHEK2 breast cancer susceptibility in 
Greek breast/ovarian patients.
We analyzed, 466 women with breast/ovarian cancer diagnosed with syn-
chronous or metachronous cancer, or having at least one family relative 
diagnosed with breast and/or ovarian cancer and 223 women diagnosed 
with early onset breast/ovarian cancer (<45 years). All patients have been 
previously tested negative for BRCA1 founder and recurrent mutations.
Missense and loss-of function mutations were detected in 17/466 (3.6%, 
mean age 42,2 years) patients previously reported with family history and 
in 10/223 (4.85%, mean age 34,7 years) of early onset breast cancer pati-
ents. Remarkably, all the identified variants were located on exon 3 of the 
gene.
The present study demonstrates the existence of a large proportion of 
CHEK2 mutations within breast/ovarian cancer patients in Greece, all of 
which identified in exon 3. Women with early-onset breast/ovarian cancer 
should be considered for CHEK2 mutation testing, after a negative BRCA1 
and BRCA2 result.
This research has been co-financed by theESF and Greek national funds 
through the Operational Program „Education and Lifelong Learning“ of the 
NSRF - Research Funding Program of the GSRT: THALIS.

 F. Fostira: None. P. Apostolou: None. A. Stavropoulou: None. I. Konstanta: 
None. A. Vratimos: None. I. Konstantopoulou: None. G. Fountzilas: None. D. 
Yannoukakos: None.

P11.060
Identification of tumor microRNAS in plasma samples from 
hereditary breast cancer patients
K. Yanowsky1, N. Matamala1, M. Tanic1, I. Marquez-Rodas2, A. Barroso1, V. Fernandez1, J. 
Benitez1, B. Martinez-Delgado3;  
1Spanish National Cancer Research Centre (CNIO), Madrid, Spain, 2Instituto de 
Investigación Sanitaria Gregorio Marañón, Madrid, Spain, 3Instituto de Salud Carlos III, 
Majadahonda, Madrid, Spain.

There is increasing evidence that microRNAs (miRNAs) may be good bio-
markers for diagnosis, prognosis or monitoring of various diseases. It has 
been observed that miRNAs are present in detectable levels in a variety of 
body fluids, and it has been shown that serum/plasma miRNAs are stab-
le and resistant to degradation. We analyzed the expression of miRNAs in 
plasma samples from patients with hereditary breast cancer compared to 
the expression in blood plasma of healthy women to establish their role as 
disease markers with diagnostic utility.
Based on miRNA expression profile data of hereditary tumors previously 
set by microarray analysis, 19 miRNAs were selected because they were glo-
bally expressed at high levels in tumors, to study their presence in plasma 
of breast cancer patients. Expression in tumors was previously validated by 
quantitative PCR.
RNA from plasma samples was extracted (miRNeasy kit, Quiagen) in 20 
women with hereditary cancer (BRCA1, BRCA2 and BRCAX) and 20 female 
controls. The expression level of the 19 tumoral miRNAs, 3 control serum 
miRNAs, 2 interplate calibrators, were analyzed by quantitative PCR (qPCR), 
using a customized designed Pick&Mix specific panel (Exiqon), and the de-
tection system of miRNAs from Exiqon (LNA miRCURY miRNAs Universal 
RT PCR).
We were able to identify significant increased expression of 4 tumor specific 
miRNAs in plasma samples of women with breast cancer, compared to the 
control samples (p<0.05).
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The detection of tumor-specific miRNAs in plasma support them as promi-
sing noninvasive biomarker with potential utility in the diagnosis or moni-
toring of these tumors.

 K. Yanowsky: None. N. Matamala: None. M. Tanic: None. I. Marquez-Rodas: 
None. A. Barroso: None. V. Fernandez: None. J. Benitez: None. B. Martinez-
Delgado: None.

P11.061
The common missense polymorphism rs2229742 in NRIP1 is 
associated with non-BRCA hereditary breast cancer risk
A. Desrichard1, A. Castet-Nicolas2,3, A. Boulahtouf2, Y. Bignon1,4, V. Cavaillès2, N. 
Uhrhammer4;  
1Université d‘Auvergne, EA 4677 ERTICa, Clermont-Ferrand, France, 2IRCM, Institut de 
Recherche en Cancérologie de Montpellier, Montpellier, F-34298, Montpellier, France, 
3CHU Montpellier, Hôpital Lapeyronie, Pharmacie, Montpellier, France, 4Centre Jean 
Perrin, Département d’Oncogénétique, Clermont-Ferrand, France.

Non BRCA1 or BRCA2 related hereditary breast cancer (HBC) represents 80-
85% of all HBC families. Increasing evidence highlights the contribution of 
low-risk variants such as common polymorphisms to a polygenic HBC mo-
del. Many of the genes involved are related to either DNA repair or hormone 
metabolism. Several studies have suggested that a common polymorphism 
in the NRIP1 gene, Arg448Gly (c.1342C>G; rs2229742) might be associated 
with pathologies involving estrogen signaling. In this case/control study, we 
investigated the contribution of this variant in 159 non-BRCA HBC cases and 
416 unaffected controls. The frequency of the G allele (Gly448) was signi-
ficantly higher in cases compared to controls (16.0% vs 9.7%; p = 0.0024). 
The risk of breast cancer increased in carriers of at least one copy of this 
allele (p < 0.001; 95% CI, 1.33-3.05) with an OR of 1.79 (95% CI, 1.23-2.61). 
Functional tests confirmed that the Gly448 variant reduced the intrinsic 
transrepression activity of the central NRIP1 repressive domain. Altogether, 
our data indicate that NRIP1 Arg448Gly might influence the risk of HBC in 
the absence of BRCA mutations.

 A. Desrichard: None. A. Castet-Nicolas: None. A. Boulahtouf: None. Y. 
Bignon: None. V. Cavaillès: None. N. Uhrhammer: None.

P11.062
Comprehensive and rapid approach detects the most frequent BRCA1 
and BRCA2 mutations in Slovak HBOC population
M. Konecny, K. Zavodna, Z. Bartosova;  
Department of Clinical Genetics, St. Elizabeth Cancer Institute, Bratislava, Slovakia.

Detection of germline mutations in BRCA1/2 genes represents, according 
to many facts (e.g. lack of mutational hot spots, several types of mutations, 
genomic rearrangements, size and number of exons) serious methodical 
problem. Complex analysis of both genes by direct sequencing is also time-
consuming and financially demanding and even after all this effort, appro-
ximately 70% of families remains negative for the presence of any causal 
mutation.
Here we describe a rapid and comprehensive approach for the detection of 
most frequent mutations in BRCA1 and BRCA2 genes in Slovak HBOC po-
pulation. Currently, we are able to detect 77% of all BRCA1/2 mutations 
detected in our population, namely 13 mutations in BRCA1 (c.68_69delAG, 
c.181T>G, c.1938_1947del10, c.1953_1956del4, c.2068delA, c.2921T>A, 
c.3016_3019del4, c.3018_3021del4, c.3700_3704del5, c.3770_3771del2, 
c.4065_4068del4, c.4243delG, c.5266dupC) and 4 different mutations in 
BRCA2 gene (c.3076A>T, c.5645C>A, c.9098dupA, c.9403delC).
Altogether, methodology comprises only 3 multiplex PCR reactions, 2 of 
which serve as PCR templates for SNaPshot PCR and third is a multiplex 
fluorescently-labeled PCR. SNaPshot PCR analysis detects selected point 
mutations (substitutions as well as 1-2 bp deletions/insertions) and the 
fluorescently-labeled PCR detects frame-shift mutations in three large regi-
ons of exon 11 of BRCA1 gene.
This approach allows us to pre-screen all the samples, assign preliminary 
results and finally, in the case of mutation carriers, apply a preventive ma-
nagement to specific patients as soon as possible. This method represents 
very time and financially efficient approach with relevant sensitivity (77% 
of all HBOC positive families), which can be offered to a broad spectrum of 
women.

 M. Konecny: None. K. Zavodna: None. Z. Bartosova: None.

P11.063
Pharmacogenomic assessment of outcomes of cisplatin-based 
chemotherapy in ovarian cancer patients
A. V. Khrunin1, D. V. Khokhrin1, A. A. Moisseev2, V. A. Gorbunova2, S. A. Limborska1;  
1Institute of Molecular Genetics, Russian Academy of Sciences, Moscow, Russian 
Federation, 2N.N. Blokhin Cancer Research Center, Russian Academy of Medical Sciences, 
Moscow, Russian Federation.

Background: Platinum drugs are among the most active and widely used 
chemotherapeutic agents. However, their effective clinical use is impeded 
by significant variations in both the response rate and the rate of adverse 
reactions and requires the identification of genetic markers that can be used 
to screen patients before treatment. Here, we have evaluated the associati-
ons between polymorphisms in approximately 100 genes, involved mainly 
in drug metabolism, DNA repair, cell cycle and apoptosis, and outcomes in 
ovarian cancer patients receiving cisplatin-cyclophosphamide chemothera-
py. Methods: DNA was isolated from blood samples of 104 patients by pro-
teinase K treatment. 228 single nucleotide polymorphisms were genotyped 
using the arrayed primer extension technology. Correlations between the 
polymorphisms and survival were assessed using the Kaplan-Meier product 
limit method and the log-rank test and χ2 test. To evaluate the associations 
between the genotypes and treatment toxicity, patients were classified as 
having good or poor tolerance. Results: SNPs in GSTP1, TPMT, NQO1, COMT 
and GRPR genes were significantly associated with progression free survival. 
Polymorphisms in NAT2, GSTA4, GSTM3 and CCNH genes were associated 
with anemia. SNPs in ERCC5, RAD52, MUTYH and LIG3 genes correlated with 
the occurrence of severe neutropenia. Thrombocytopenia, emesis, nephro-
toxicity and neurotoxicity were associated with SNPs in MSH3, MSH6, EPHX1 
and CYP1A1 genes, respectively. SNP in ADH1C gene correlated with com-
plete tumor response. Conclusions: The obtained results suggest that poly-
morphisms in different genes involved in drug metabolism can be important 
in distinguishing subgroups of cancer patients who would have benefit from 
cisplatin-based treatment.

 A.V. Khrunin: None. D.V. Khokhrin: None. A.A. Moisseev: None. V.A. 
Gorbunova: None. S.A. Limborska: None.

P11.064
RAD51D germline mutations in Greek ovarian cancer patients
A. V. Stavropoulou, I. Konstanta, F. Fostira, P. Apostolou, A. Vratimos, I. Konstantopoulou, 
D. Yannoukakos;  
NCSR Demokritos, Athens, Greece.

Ovarian carcinoma is the most common cause of cancer death from gyne-
cologic tumors. One in four ovarian cancer cases is now known to be at-
tributed to germline mutations in at least 16 genes. Germline mutations in 
the BRCA1 and BRCA2 genes contribute to approximately 18% of hereditary 
ovarian cancers, 1% is associated with deleterious mutations in MMR genes, 
while 5% is associated with other genes of the Fanconi Anemia- BRCA DNA 
repair pathway.
Recent studies have shown that 0.8-0.9% of BRCA1 and BRCA2-negative 
ovarian cancer cases are positive for loss-of-function mutations in RAD51D. 
The aim of this study was to identify the prevalence of RAD51D mutations 
in Greek ovarian cancer patients, both in familial and sporadic cases that 
were previously found negative for the most common BRCA1 mutations. 
Subsequent analysis of the full BRCA1 gene in familial cases did not identify 
any mutations. We thus sequenced the full coding sequence and intron-exon 
boundaries of RAD51D in 235 sporadic and 60 familial cases. We identified 
one deleterious mutation and two probably damaging unclassified variants.
The present data provide the first evidence for the existence of RAD51D mu-
tations in hereditary ovarian cancers in Greece. Women with ovarian can-
cer should be considered for RAD51D gene testing after a BRCA1-BRCA2 
negative test result, irrespective of ovarian cancer family history, or age at 
diagnosis.This research has been co-financed by the European Union (ESF) 
and Greek national funds through the Operational Program „Education and 
Lifelong Learning“ of the NSRF - Research Funding Program of the GSRT: 
ARISTEIA.

 A.V. Stavropoulou: None. I. Konstanta: None. F. Fostira: None. P. Apostolou: 
None. A. Vratimos: None. I. Konstantopoulou: None. D. Yannoukakos: None.

P11.065
DICER1 mutations in non-epithelial ovarian tumours
L. Witkowski1,2, F. Plourde3, N. Hamel4, J. S. Reis-Filho5, M. J. Murray6,7, J. C. Nicholson7, N. 
Coleman6, D. Huntsman8, S. Schönberger9, J. Arseneau10, M. D. Tischkowitz11, C. Stewart12, 
W. D. Foulkes3,2, A. Talerman13;  
1McGill University, Montreal, QC, Canada, 2Lady Davis Institute/Jewish General Hospital, 
Montreal, QC, Canada, 3Program in Cancer Genetics, McGill University, Montreal, QC, 
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Canada, 4Research Institute, McGill University Health Center, Montreal, QC, Canada, 
5Memorial Sloan-Kettering Cancer Center, New York, NY, United States, 6Department 
of Pathology, University of Cambridge, Cambridge, United Kingdom, 7Department 
of Paediatric Oncology and Hematology, Cambridge University Hospitals NHS 
Foundation Trust, Cambridge, United Kingdom, 8British Columbia Cancer Research 
Center, Vancouver, BC, Canada, 9Department of Pediatric Hematology and Oncology, 
University of Bonn, University Children‘s Hospital Bonn, Bonn, Germany, 10Department 
of Pathology, McGill University Health Center, Montreal, QC, Canada, 11Department of 
Medical Genetics, University of Cambridge, Cambridge, United Kingdom, 12King Edward 
Memorial Hospital, Perth, Australia, 13Thomas Jefferson University, Philadelphia, PA, 
United States.

Non-epithelial ovarian (NEO) tumours make up 10% of all primary ovarian 
cancers. They include germ cell tumours (GCTs), sex cord-stromal tumours 
(SCSTs), and other rare tumours. GCTs include dysgerminomas, embryonal 
carcinomas, yolk sac tumours, teratomas, and mixed GCTs. SCSTs represent 
3-5% of ovarian malignancies and include granulosa cell tumours and Ser-
toli-Leydig cell tumours (SLCTs). SLCTs and juvenile granulosa cell tumours, 
like GCTs, usually occur in younger women.
DICER1 is involved in cleavage of dsRNA to miRNA. Somatic mutations in the 
DICER1 gene have been found in various types of NEO tumours, specifically 
around the RNase IIIb domain metal-binding sites. These mutations reduce 
the number of miRNAs from 5p strands, leaving those from 3p strands to 
target mRNAs. Given that recent reports and unpublished data (Foulkes lab) 
suggest that deleterious somatic mutations outside of RNase III are uncom-
mon, we focused on the RNase III domain. We have sequenced the RNase 
III regions of DICER1 in 184 cases of NEO tumours, and 32 samples of lym-
phocyte DNA from affected patients (Tables below). Our study confirms that 
somatic mutations in DICER1 are frequent in Sertoli-Leydig cell tumours 
(SLCTs) and could represent a therapeutic target. They are uncommon in 
other types of NEO tumours.
Table 1. Mutations found and Number of Samples Analyzed

Tumour Type
Mutations found/ 

Total Tumour 
Samples

Mutations found/ 
Total Lymphocyte DNA 

Samples
GCT
Dysgerminoma (5 cases of 
Gonadoblastoma) 1/55 0/4
Mixed GCT 1/18 0/9
Yolk Sac Tumour 2/40 0/3
Embryonal Carcinoma 0/2 -
Immature Teratoma 0/29 0/5
Mature Teratoma 0/21 0/10
SCST
Juvenile Granulosa Cell Tumour 0/2 -
SLCT 7/14 0/1
Unclassified SCST 0/3 -
Total 11/184 0/32

Table 2. Mutations found in DICER1 RNase IIIb region
Tumour Type Codon Change Predicted Effect
Gonadoblastoma/Dysgerminoma c.5429 A>G Exon 25 Skip
Yolk Sac Tumour c.5428 G>T Cryptic Splice site
Yolk Sac Tumour c.5438 A>G Exon 25 Skip
Yolk Sac Tumour/Dysgerminoma c.5438 A>G Exon 25 Skip
SLCT c.5429 A>T p.D1810V
SLCT c.5439 G>C p.E1813D
SLCT c.5438 A>G Exon 25 Skip
SLCT c.5437 G>A p.E1813K
SLCT c.5437 G>A p.E1813K
SLCT c.5437 G>C p.E1813Q
SLCT c.5437 G>C p.E1813Q
 L. Witkowski: None. F. Plourde: None. N. Hamel: None. J.S. Reis-Filho: 
None. M.J. Murray: None. J.C. Nicholson: None. N. Coleman: None. D. 
Huntsman: None. S. Schönberger: None. J. Arseneau: None. M.D. 
Tischkowitz: None. C. Stewart: None. W.D. Foulkes: None. A. Talerman: None.

P11.066
C1orf24 is negatively regulated by miR-106b-5p in thyroid 
tumorigenesis process.
G. M. G. Carvalheira, B. H. N. Nozima, J. M. Cerutti;  
UNIFESP, São Paulo, Brazil.

We have previously shown that the C1orf24 geneis highly expressed in folli-
cular thyroid carcinomas while is not expressed in benign lesions. However, 
little is known about the molecular mechanism involved in C1orf24 expres-
sion. It is widely demonstrated that microRNAs (miRs) are potent regulators 
of gene expression. The miRs expression varies in according of tissue, deve-
lopment stage, and tumor types. In this study, employing three algorithms 
(miRBase targets, TargetScan and microRNA.org) we identified miR-17-5p 
and miR-106b as potential candidates to regulate the expression of C1orf24. 
We initially investigated the expression of miR-17-5p and miR-106b in 64 
thyroid lesions by qPCR. Although both miRs showed lower expression in 
thyroid carcinomas, compared to benign lesions, the difference was conside-
red statistically significant only for miR-106b (p<0,01). Then, miR106b was 
transiently transfected into the follicular thyroid carcinoma cell line (WRO). 

Ectopic expression of miR106b inhibited C1orf24 mRNA and protein in WRO 
cells, when compared to negative control. To show that miR-106b direct-
ly interacts with C1orf24 mRNA at 3’ UTR, we then transfected PCCL3 cells 
with both C1orf24 3’-UTR mRNA wild type and mutated. We observed that 
miR-106b directly interacts with C1orf24. Our findings indicate that miR-106 
acts as tumor suppressor gene and plays a role in thyroid carcinogenesis, at 
least in part by negatively regulating C1orf24 expression. However, further 
analysis is needed to fully demonstrate the role of miR-106b in regulating 
C1orf24 expression and, therefore, its role on thyroid carcinogenesis.
Financial Support: FAPESP and CNPq

 G.M.G. Carvalheira: None. B.H.N. Nozima: None. J.M. Cerutti: None.

P11.067
A European OncoNetwork Consortium study to develop Ion 
AmpliSeq™ Colon and Lung Cancer Panel to detect most frequent 
somatic CRC or NSCLC mutations on FFPE samples.
K. Henriette1, E. Amato2, D. Le Corre3, A. Rachiglio4, B. Tops5, A. Mafficini6, A. Reiman7, O. 
Sheils8, C. Noppen1, I. Cree7, M. Ligtenberg5, N. Normanno4, A. Scarpa2, P. Laurent Puig3, 
L. Lacroix9;  
1VIOLLIER AG, Basel, Switzerland, 2ARC-NET University of Verona, Verona, Italy, 
3Université Paris Descartes, Paris, France, 4Centro Ricerche Oncologiche Mercogliano, 
Mercogliano, Italy, 5Institut GustaveUniversitair Medisch Centrum St Radboud, 
Nijmegen, Netherlands, 62 ARC-NET University of Verona, Verona, Italy, 7Warwick 
Medical School, Coventry, United Kingdom, 8Trinity College Dublin, Dublin, Ireland, 
9Institut Gustave Roussy, Villejuif, France.

Several somatic mutations have been associated with therapeutic benefit in 
CRC or NSCLC. Thus, there is a need for simultaneous screening of multiple 
targetable gene mutations using small amounts of DNA. The OncoNetwork 
Consortium made up of 8 European Cancer Translational Research Labs 
developed an approach to identify hotspot mutations in 22 CRC or NSCLC 
related genes using IonAmpliSeq™ technology. The analyses were perfor-
med using the IonAmpliSeq™ workflow, with 10 ng of DNA amplified in a 
single multiplex PCR. Sequencing was carried out with the PGM™ Sequen-
cer on Ion316 chip (8 samples per chip) and results were analyzed using 
the IonReporter™ Software. In phase 1, all labs tested the same 5 control 
FFPE samples. In phase 2, each lab sent 10 characterized FFPE samples for 
blind analysis by another lab. In phase 3, each lab tested 15 of their own 
FFPE samples. A total of 140 unique FFPE samples were screened. Overall, 
the percentage of on target reads was greater than 85 % with an average 
per base accuracy >98%. The 6 labs that completed all phases confirmed 
detection of all expected variants in both controls and blind samples, cor-
responding to a 100% true positive rate. For example, a sample of phase 3 
with low allele frequency had a mean coverage of 6119, allowing detection 
of KRAS-G12D variant at 2%. The Ion AmpliSeq™ Colon and Lung Cancer 
Panel allows fast, highly sensitive and reproducible detection of frequent 
mutations from only 10ng of DNA from FFPE CRC or NSCLC samples.

 K. Henriette: None. E. Amato: None. D. Le Corre: None. A. Rachiglio: None. B. 
Tops: None. A. Mafficini: None. A. Reiman: None. O. Sheils: None. C. Noppen: 
None. I. Cree: None. M. Ligtenberg: None. N. Normanno: None. A. Scarpa: 
None. P. Laurent Puig: None. L. Lacroix: None.

P11.068
Prognostic significance of IDH1 mutations and 1p/19q co-deletion in 
patients with gliomas
G. Stancheva1,2, T. Goranova2, M. Laleva3, S. Petkova2, M. Kamenova4, A. Mitkova1,2, N. 
Velinov3, R. Kaneva1,2, G. Poptodorov3, V. Mitev1,2, N. Gabrovsky3;  
1Department of Medical Chemistry and Biochemistry, Medical University-Sofia, Sofia, 
Bulgaria, 2Molecular Medicine Center, Medical University-Sofia, Sofia, Bulgaria, 
3Department of Neurosurgery, University Multiprofile Hospital for Active Treatment 
and Emergency Medicine “N.I.Pirogov”, Sofia, Bulgaria, 4Department of Pathology, 
University Multiprofile Hospital for Active Treatment and Emergency Medicine 
“N.I.Pirogov”, Sofia, Bulgaria.

Background:
Somatic mutations in IDH1, which encodes cytoplasmic isocitrate dehy-
drogenase 1, were reported to occur at high frequency in glial tumours. In 
astrocytomas these aberrations are commonly found together with loss of 
1p and/or 19q. Chromosomal co-deletion of the short arm of chromosome 
1(1p) and the long arm of chromosome 19(19q) are found most frequent 
in oligodendrogliomas. Both events, separately or combined, are associated 
with favourable prognosis and improved overall survival not only in oli-
godendrogliomas, but also in astrocytomas even though they are rarer in 
astrocytic tumours.
Methods:
We screened 65 gliomas (astrocytomas and oligodendrogliomas) by direct 
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sequencing of exon 4 of IDH1 gene and MLPA analysis of large genomic de-
letions within chromosome 1p and 19q performed using SALSA MLPA kit 
P088.
Results:
IDH1 abberations were found in 25 (38%) glial tumours of WHO grade II, 
III and IV. In 24 patients mutations were at position 395 causing amino acid 
substitution R132H and in one -amino acid substitution R132L. Mutations 
in IDH1 were associated with better overall survival (median survival 22.9 
months vs. 9.1 in non-mutated cases; p=0.006). MLPA analysis showed loss 
of 1p and/or 19q in 28% of cases but no significant association with the 
overall survival of patients. However, the combination of 1p/19q co-dele-
tion and IDH1 mutations were associated with increased overall survival 
(p=0.002).
Conclusion:
Our results indicate that IDH1 mutations combined with chromosomal co-
deletions of 1p and/or 19q identify gliomas with better survival and may be 
used as specific prognostic biomarkers in patients with gliomas.

 G. Stancheva: None. T. Goranova: None. M. Laleva: None. S. Petkova: 
None. M. Kamenova: None. A. Mitkova: None. N. Velinov: None. R. Kaneva: 
None. G. Poptodorov: None. V. Mitev: None. N. Gabrovsky: None.

P11.069
A Functional Variant, rs967591G>A, in the 19q13.3 and Survival of 
Early-Stage Lung Cancer
H. Jeon, M. Hong, H. Kang, Y. Choi, J. Choi, S. Do, J. Park;  
Kyungpook National University, Deagu, Korea, Republic of.

To define the causative functional SNP of the association, this study was con-
ducted to investigate the associations between single nucleotide polymor-
phisms (SNPs) in 19q13.3 and survival of early-stage non-small cell lung 
cancer (NSCLC) patients.
A two-stage study design was used to evaluate five SNPs in relation to 
survival outcomes in 328 patients and then to validate the results in an 
independent patient population (n= 483). Luciferase assay and real-time 
PCR was performed to examine functional relevance of a potentially func-
tional SNP. Of the five SNPs, three SNPs (rs105165C>T, rs967591G>A and 
rs735482A>C) were significantly associated with survival outcomes in a 
stage 1 study. The rs967591A allele had significantly higher promoter ac-
tivity of CD3EAP compared with the rs967591G allele (P = 0.002), but the 
SNP did not have an effect on the promoter activity of PPP1R13L in promo-
ter assay. The rs967591G>A was associated with the level of CD3EAP mRNA 
expression in lung tissues (P = 0.01). The rs967591G>A exhibited consi-
stent associations in a stage 2 study. In combined analysis, the rs967591 AA 
genotype exhibited a worse overall survival (adjusted hazard ratio = 1.69, 
95% confidence interval = 1.29-2.20, P = 0.0001). The rs967591G>A affects 
CD3EAP expression and thus
influences survival in early-stage NSCLC. The analysis of the rs967591G>A 
polymorphism can help identify patients at high risk of a poor disease out-
come.

 H. Jeon: None. M. Hong: None. H. Kang: None. Y. Choi: None. J. Choi: 
None. S. Do: None. J. Park: None.

P11.070
Large rearrangements involving intron 2 of CDH1 and breast cancer 
susceptibility
E. Rouleau1, H. Pinheiro2, C. Lefol1, P. Oliveira2, A. Briaux3, E. Fourme4, F. Cornelis5, P. 
Benusiglio6, D. Meseure7, J. Carvalho2, E. Stupka8, P. Berteaux9, G. Guetz10, D. Stevens11, 
L. Demange12, F. Vialard13, I. Bieche1, R. Seruca2, C. Nogues12, D. Huntsman14, D. Stoppat-
Lyonnet15, R. Lidereau16, C. Oliveira2;  
1Institut Curie - Service de Génétique, Paris-St Cloud, France, 2Institute of Molecular 
Pathology and Immunology of the University of Porto (IPATIMUP), Porto, Portugal, 
3Institut Curie, Paris-St Cloud, France, 4Institut Curie - Oncogénétique Clinique, St Cloud, 
France, 5CHU de Clermont-Ferrand, Clermont-Ferrand, France, 6Institut Gustave Roussy, 
Villejuif, France, 7Institut Curie - Anatomopathologie, St Cloud, France, 8University 
College London (UCL), London, United Kingdom, 9Service d’anatomopathologie, Hôpital 
Saint-Louis, Paris, France, 10Hôpital Avicenne, Bobigny, France, 11Institut Curie - 
Biostatistique, Paris-St Cloud, France, 12Institut Curie - Oncogénétique Clinique, Paris-St 
Cloud, France, 13Laboratoire de Cytogénétique et Génétique médicale, CHI Poissy-Saint 
Germain, Poissy, France, 14British Columbia Cancer Agency (BCCA), Vancouver, France, 
15Institut Curie - Service de Génétique, Paris, France, 16Institut Curie - Laboratoire 
d‘Oncogénétique, St Cloud, France.

Background: Germline mutations in the CDH1 gene are associated with 
hereditary diffuse gastric cancer. Large rearrangements in CDH1 are now 
being reported as well. Because CDH1 mutations can be associated with bre-
ast cancer, rearrangements could also impact susceptibility for this disease.

Methods: A zoom-in CGH array that covered exonic, intronic and flanking re-
gions of the CDH1 gene was used to screen a cohort of 148 BRCA1/2 negative 
probands. CDH1 intron 2, including several regulatory regions, was specifi-
cally targeted. Real-time RT-PCR has been used to assess CDH1 expression in 
related lymphoblastoid cell line and also in breast tumors.
Results: Two large rearrangements of CDH1 exon 3 causing a premature 
stop were detected. In both families, screened also for BRCA1/2, lobular 
breast and gastric cancers were reported. Two large rearrangements within 
intron 2, a deletion and a duplication, were also reported in probands with 
breast cancer and without any familial gastric cancer. Recurrent duplication 
copy number variations are found in this region. The deletion encompasses 
an expressed sequence tag and resulted in CDH1 RNA downregulation. Two 
novel transcripts starting at the deleted region were characterized.
Conclusion: No germline rearrangements in the CDH1 coding region were 
detected in families without gastric cancer and with a broad range of breast 
cancer susceptibility. This study confirms the diversity of large rearrange-
ments in CDH1. The intron 2 deletion highlights a putative role for intron 2 
in CDH1 regulation. The four herein described CDH1 rearrangements invol-
ving intron 2 could modulate the risk of breast cancer.

 E. Rouleau: None. H. Pinheiro: None. C. Lefol: None. P. Oliveira: None. A. 
Briaux: None. E. Fourme: None. F. Cornelis: None. P. Benusiglio: None. D. 
Meseure: None. J. Carvalho: None. E. Stupka: None. P. Berteaux: None. G. 
Guetz: None. D. Stevens: None. L. Demange: None. F. Vialard: None. I. Bieche: 
None. R. Seruca: None. C. Nogues: None. D. Huntsman: None. D. Stoppat-
Lyonnet: None. R. Lidereau: None. C. Oliveira: None.

P11.071
Genome-wide association study identifies multiple loci for cervical 
cancer
U. Gyllensten, D. Chen, I. Juko-Percipep, E. Wilander, S. Enroth, S. Enroth, I. Gustavsson;  
Uppsala University, Dept of Immunology, Genetics, Pathology, Uppsala, Sweden.

Cervical cancer is caused by infection with human papillomavirus (HPV). 
Our understanding of the genetic basis of cervical cancer is still limited. We 
performed the first genome-wide association study (GWAS) by analyzing 
731,422 single nucleotide polymorphisms (SNPs) in 1,075 cervical cancer 
cases and 4,014 controls, followed by replication in 1,140 cases and 1,058 
controls. Three independent loci in the major histocompatibility complex 
(MHC) region at 6p21.3 were identified to be associated with cervical can-
cer; the first is adjacent to the MHC class I polypeptide-related sequence 
A gene (MICA) (rs2516448, odds ratio [OR]=1.42, Pcombined=1.6×10-18), 
the second is between HLA-DRB1 and HLA-DQA1 (rs9272143, OR=0.67, 
P-combined=9.3×10-24) and the third at HLA-DPB2 (rs3117027, OR=1.25, 
P-combined=4.9×10-8). Using imputed alleles at classic human leukocyte 
antigen (HLA) loci we confirmed previously reported associations of B*0702 
and DRB1*1501-DQB1*0602 with susceptibility (OR=1.42, P=7.9×10-8; 
OR=1.39, P=3.8×10-7, respectively) and DRB1*1301-DQA1*0103-
DQB1*0603 with protection (OR=0.47, P=8.8×10-10). However, none of 
them can account for the effects of the three novel loci. The nature of the 
new loci and their effect on the susceptibility will be discussed. The results 
demonstrate the presence of additional loci in the MHC region with a stron-
ger effect on the disease susceptibility than those previously identified.

 U. Gyllensten: None. D. Chen: None. I. Juko-Percipep: None. E. Wilander: 
None. S. Enroth: None. S. Enroth: None. I. Gustavsson: None.

P11.072
Mitochondrial (mt)DNA D-loop region SNPs in human papillomavirus-
related cervical neoplasia
C. D. Rusanu1, A. Botezatu2, I. Iancu2, I. Huica2, G. Anton2;  
1Ixia Medica Research Centre, Bucharest, Romania, 2Stefan S Nicolau Institute of 
Virology, Bucharest, Romania.

Cervical cancer is the second most common malignant neoplasm in women 
and high risk human papillomavirus (hr-HPV) is known to be its etiological 
agent. On the other hand, alterations in the non-coding displacement (D) 
loop mtDNA are present in many cancers, suggesting that the extent of mtD-
NA mutations might be useful in the prognosis of cancer outcome.
In order to evaluate the role of T239C, A263G, C150T, T16189C and C16223T 
mtDNA polymorphisms in cervical lesions, 60 cervical specimens were inve-
stigated. Isolated DNAs from cervical cells were tested for HPV presence. 
TaqMan SNP Genotyping Assays were used for SNP detection.
In patients with normal cytology and ASCUS (Atypical Squamous Cells of 
Undetermined Significance), hrHPV was absent. 72.2% (13/18) LGSIL 
(Low-Grade Intraepithelial Lesion) and 93.3% (14/15) HGSIL (High-Grade 
Intraepithelial Lesion) patients presented infection with hrHPV in single or 
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co-infection represented mainly by HPV16,18,31 and 33. We detected a si-
gnificantly greater incidence of mtDNA polymorphisms T239C, A263G and 
C150T and a lower incidence of T16189C, C16223T in cervical lesions. C150T 
and T239C polymorphisms were corelated with hrHPV-positive LGSIL and 
HGSIL lesions (P<0.05). HPV-positive individuals were more likely to carry 
the C150T, A263G and T16189C polymorphisms than HPV-negative controls 
(P<0.003). A positive corelation between HPV-positive HGSIL patients and 
A263G SNP was found. In all cancer subjects, an increased risk of HPV infec-
tion was associated with the selected polymorphisms.
These findings suggest that mitochondrial SNPs in the D-loop region may 
represent a cofactor in HPV-induced neoplasia but their carcinogenesis me-
chanism remains to be solved.

 C.D. Rusanu: None. A. Botezatu: None. I. Iancu: None. I. Huica: None. G. 
Anton: None.

P11.073
Molecular cytogenetic analyses of hTERC (3q26) and MYCC (8q24) 
genes amplifications in 30 patients with cervical carcinomas: 
correlations with clinical outcome 
P. Kuglik1, V. Vallová1, K. Kašíková1, A. Laštůvková1, H. Filková2, L. Mouková3;  
1Laboratory of Molecular Cytogenetics, Institute of Experimental Biology, Faculty of 
Science, Masaryk University, Brno, Czech Republic, 2Department of Medical Genetics, 
University Hospital, Brno, Czech Republic, 3Department of Gynaecological Oncology, 
Masaryk Memorial Cancer Institute, Brno, Czech Republic.

Cervical cancer remains one of the most common malignancies among wo-
men worldwide in both incidence and mortality. Although infection of high-
risk human papilloma virus (HPV) is recognized as an essential initiating 
event in cervical tumorigenesis, this alone is not sufficient for the progressi-
on to invasive cancer. Some chromosomal aberrations have been associated 
with the progression of CIN to carcinoma, especially the amplification of 
hTERC (3q26) and MYCC (8q24) genes.
In this study, tumour samples of patients with cervical spino- or adenocar-
cinoma (stage IA-IVA) were studied using fluorescence in situ hybridization 
with the Cervical FISH Probe Kit and Agilent 244K or 180 K microarray. The 
results of molecular cytogenetic analyses were compared with clinical fin-
dings.
HPV infection was proven in 97 % (29/30) of patients, hTERC copy number 
changes were found in 26 from 30 patients (87 %). hTERC alteration were 
detected in 3/4 patients with IA, in 17/19 patients with IB, in all 5 patients 
with IIIB and in 1/2 patients with IVA TNM stage. Copy number changes of 
MYCC gene were found in 18/30 patients (60 %); in 1/4 patient with IA, 
14/19 patients with IB, 2/5 patients with IIIB, and in 1/2 patient with IVA 
TNM stage.
No single amplification of MYCC was detected. Twelve patients with carci-
noma were positive for lymfangioinvasion. All patients were in high risk 
group and had amplification of hTERC gene. In 13 cases, array CGH profiling 
revealed additional genomic alterations associated with the progression of 
cervical carcinoma.
Supported by grant IGA MZ NT11089-4

 P. Kuglik: None. V. Vallová: None. K. Kašíková: None. A. Laštůvková: None. H. 
Filková: None. L. Mouková: None.

P11.074
Evaluation of circulating DNA as an alternative marker in multimodal 
care for patients with advanced colorectal cancer
L. Benesova1, B. Belsanova1, J. Pudil2, F. Pazdirek3, D. Langer2, J. Hoch3, M. Ryska2, M. 
Minarik1;  
1Genomac research institute, Prague, Czech Republic, 2Surgical Clinic, 2nd Faculty of 
Medicine, Charles University in Prague and Military University Hospital, Prague, Czech 
Republic, 3Department of Surgery, 2nd Faculty of Medicine, Charles University in Prague 
and University Hospital Motol, Prague, Czech Republic.

Background: A presence of circulating cell-free DNA (cfDNA) has long been 
observed in patients with advanced colorectal cancer. It is expected that cfD-
NA may represent a useful biomarker, especially for monitoring course of 
therapy.
Aim: The main purpose of this work was to evaluate a feasibility of using 
cfDNA in process of monitoring patients with progressive colorectal can-
cer, namely the follow-up after the surgery and in between chemotherapy 
cycles.
Methods: A total of 21 patients in advanced stages (III and IV) were inclu-
ded in the study. Peripheral blood samples were collected at various stages 
of the disease management i.e. before and after the surgery and in some 
patients also in several time intervals during chemotherapy regimens. A 

mutation-based approach was applied for cfDNA detection in which a panel 
of genes was tested for presence of a mutation in peripheral blood-derived 
plasma samples. Mutations were tested by denaturing capillary electropho-
resis (DCE) exhibiting detection sensitivity limit of 1% mutated alleles.
Results: Cell-free DNA was detected in 16 patients (76%). In most cases the 
cfDNA occurrence did not correlate with elevated levels of CEA or CA19-9. 
No correlation was found when comparing presence of the cfDNA mutation 
in primary tumor and/or metastatic tissue.
Conclusions: Presence of cfDNA in peripheral blood may be used for obser-
vation of disease development as an alternative to standard tumor markers. 
Apparently the kinetics of cfDNA release is defined by characteristics of 
both, primary as well as metastatic lesion.
Supported by the Czech Ministry of Health grant no. NT13660

 L. Benesova: None. B. Belsanova: None. J. Pudil: None. F. Pazdirek: None. D. 
Langer: None. J. Hoch: None. M. Ryska: None. M. Minarik: None.

P11.076
Immune infiltration in choroidal melanomas
D. Narasimhaiah1, R. Remark2, E. Becht2, D. Damotte2, C. Legrand3, P. De Potter4, P. G. 
Coulie5, M. Vikkula6, C. Godfraind1;  
1Laboratory of Pathology, Universite catholique de Louvain, Brussels, Belgium, 
2Centre de Recherche des Cordeliers, Laboratoire microenvironnement immunitaire 
et tumeurs, Inserm UMRS 872, Paris, France, 3Institute of Statistics, Biostatistics and 
Actuarial Sciences, Universite catholique de Louvain, Brussels, Belgium, 4Department of 
Ophthalmology, Universite catholique de Louvain, Brussels, Belgium, 5de Duve Institute, 
Universite catholique de Louvain, Brussels, Belgium, 6Laboratory of Human Molecular 
Genetics, de Duve Institute & Centre for Human Genetics, Universite catholique de 
Louvain, Brussels, Belgium.

Introduction: Choroidal melanomas are the most common primary, intra-
ocular malignant tumors in adults. In these tumors, the presence of CD8+ T 
lymphocytes is associated with bad prognosis. In contrast, in most
other solid tumors, the CD8+ T cell infiltrate is related to good prognosis.
Materials and Methods: The primary untreated choroidal melanomas were 
analyzed for gene expression using Affymetrix U133 plus 2.0 array (n=15) 
and by immunohistochemistry (n=89).
Results: Gene expression profile analysis led to the identification of a gene 
signature consisting of 39 upregulated genes in a subset of choroidal mela-
nomas. These genes were associated with: antigen
processing and presentation, cell adhesion molecules, interferon-gamma and 
chemokine signaling pathways. On immunohistochemistry, signature posi-
tive tumors displayed a dense intra-tumoral infiltrate of HLA-DRA+CD163+ 
macrophages and CD3+CD8+ T-cells. It was mild to moderate in tumors lak-
king the signature. On this basis, additional tumors were analyzed by immu-
nohistochemistry. In total, 19 melanomas had high immune
infiltrate and 70 low. Kaplan-Meier plots demonstrated tumors with high 
immune infiltrate had shorter disease-free survival (log-rank P < 0.001).
Conclusions: We identified in choroidal melanomas an interferon-gamma
induced gene signature associated with infiltration of macrophages and 
CD8+ T lymphocytes. The presence of tumor-infiltrating immune cells cor-
related with higher risk of occurrence of metastases.

 D. Narasimhaiah: None. R. Remark: None. E. Becht: None. D. Damotte: 
None. C. Legrand: None. P. De Potter: None. P.G. Coulie: None. M. Vikkula: 
None. C. Godfraind: None.

P11.077
Instability of chromosome 5 in myelodysplastic syndromes (MDS).
Z. Zemanova1, K. Michalova1,2, J. Brezinova2, H. Buryova1, K. Kostylkova1, M. Novakova1, 
D. Bystricka1, L. Lizcova1, I. Sarova2,1, S. Izakova1, J. Zmolikova3, M. Siskova1, J. Cermak2;  
1General University Hospital and First Faculty of Medicine, Charles University, Prague, 
Czech Republic, 2Institute of Hematology and Blood Transfusion, Prague, Czech Republic, 
3CGB Laboratory, Ostrava, Czech Republic.

Aberrations of chromosome 5 are common findings in bone marrow cells 
of MDS patients. The most frequent is del(5q) occurring in 10-15% of them. 
Extent of deletion differ among patients, however region 5q31 is common-
ly deleted. Monosomy 5 is described in 3-8% cases. We performed genome 
wide analysis in MDS patients with monosomy 5 detected by G-banding 
with aim to determine real existence of total monosomy 5 in MDS.
Bone marrow cells of 67 patients with suspected monosomy 5 were ana-
lyzed by I-FISH (Abbott), mFISH/mBAND (MetaSystems) and array CGH 
(BlueGnome). All 67 patients presented a complex karyotype with confir-
med del(5)(q31). In all cases the deleted 5 entered into unbalanced rearran-
gements with various partners (most frequently chromosomes 3, 7, 12 and 
17). Chromosomes 8, 22 and Y were never included in these translocations. 
We confirmed our hypothesis that pure monosomy 5 does not exist in MDS 
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as separate cytogenetic entity, as declared in the literature and WHO classi-
fication. In all patients with suspected monosomy 5 we showed that at least 
part of chromosome 5 is retained elsewhere in the genome. Minimal com-
mon preserved region was assessed at 5p11.1-p14.2 (22.31Mb). Complex 
karyotypes involving chromosome 5 identified at diagnosis gave extremely 
poor prognosis (median OS 3 months).
We assume that del(5q) is arising in myeloid precursor cells as the primary 
event and subsequently leads to chromosome instability and higher suscep-
tibility to the breakage and rearrangements. This process is resulting in in-
creased genomic damage and fast disease progression.
RVO-VFN64165/2012, GACR-P302/12/G157/1, PRVOUK-P27/LF1/1.

 Z. Zemanova: None. K. Michalova: None. J. Brezinova: None. H. Buryova: 
None. K. Kostylkova: None. M. Novakova: None. D. Bystricka: None. L. 
Lizcova: None. I. Sarova: None. S. Izakova: None. J. Zmolikova: None. M. 
Siskova: None. J. Cermak: None.

P11.078
Characterization of a new rearrangement and identification of a novel 
fusion transcript, FNIP1/ETV6 in an uncommon chronic eosinophilic 
leukemia (CEL) with an atypical t(5;12).
M. Decamp1,2, N. Richard1, C. Thuillier3, N. Gruchy1,2, H. Johnson-Ansa1, J. Andrieux3, G. 
Plessis1, H. Mittre1,2, M. Kottler1,2, M. Leporrier2, N. Leporrier1,2;  
1Centre Hospitalier Universitaire, Caen, France, 2UFR médecine, Université de Caen Basse 
Normandie, Caen, France, 3Centre Hospitalier Régional Universitaire, Lille, France.

Chronic eosinophilic leukemia (CEL) is a clonal proliferation of eosinophil 
precursors with recurrent chromosomal rearrangements, such as del 4q- 
or t(5;12)(q33;p13), leading to FIP1L1/PDGFRA and ETV6/PDGFRB fusion 
genes respectively, enhanced tyrosine kinase activity, uncontrolled cellular 
proliferation.
We describe here a patient first referred to us in 1984 with a high eosino-
phil count (20.000/μL). A diagnosis of CEL was made and eosinophilia re-
sumed incompletely with interferon-α. Later on, a t(5;12) was recognised, 
but subsequent TKI treatment remained ineffective. These atypical features 
(protracted course, resistance to TKI) prompted us to analyse breakpoints. 
BAC-FISH positional cloning showed that the breakpoints occurred at ETV6 
on chromosome 12 (p13) and at FNIP1 on chromosome 5 (q23). A fusion 
transcript, ETV6/FNIP1 was identified on the der(5) whereas no fusion 
transcript was identified on the der(12) in which an interstitial deletion en-
compassing ACSL6, was found.
The underlying mechanism of leukemogenesis in this patient still remains 
elusive. However, FNIP1 could be involved as this gene has been shown to 
interact with mTOR signaling pathway in Birt-Hogg-Dubé syndrome, pre-
disposing to kidney tumors. On the other hand, we found that the IL-3 gene 
located near the breakpoint on chromosome 5 and ending up on the der(12) 
was overexpressed. The encoding eosinopoiesis cytokines IL-5 and GM-CSF 
genes, located in the vicinity of the translocation could also be involved. 
In sum, we describe a new rearrangement in CEL. The deregulation of key 
genes of eosinopoiesis, located near the rearrangement or implication of 
ETV6/FNIP1 fusion transcript remains to be determined.

 M. Decamp: None. N. Richard: None. C. Thuillier: None. N. Gruchy: None. H. 
Johnson-Ansa: None. J. Andrieux: None. G. Plessis: None. H. Mittre: None. M. 
Kottler: None. M. Leporrier: None. N. Leporrier: None.

P11.079
Automated cartridge based method for BCR-ABL detection in chronic 
myeloid leukemia patients achieved major and complete molecular 
response on tyrosine kinase inhibitors therapy
S. A. Smirnikhina1, G. A. Tsaur2, A. V. Lavrov1, Y. A. Yakovleva2, E. Y. Chelysheva3, O. A. 
Shukhov3, A. G. Turkina3, S. I. Kutsev1,4;  
1Federal State Budgetary Institution “Research Centre for Medical Genetics” of the 
Russian Academy of Medical Sciences, Moscow, Russian Federation, 2Regional Children 
Hospital N 1, Research Institute of Medical Cell Technologies, Ekaterinburg, Russian 
Federation, 3Federal State Budgetary Institution “Hematological Research Centre” 
of Ministry of Health of the Russian Federation, Moscow, Russian Federation, 4State 
Budgetary Educational Institution of Higher Professional Education “Russian National 
Research Medical University named after N.I. Pirogov” of Ministry of Health of the 
Russian Federation, Moscow, Russian Federation.

Introduction. Automated cartridge-based GeneXpert Dx System for de-
tection of BCR-ABL level was recently developed. There is lack of findings 
concerning the results’ concordance obtained by routine and automated 
methods. Purpose. To compare the results of BCR-ABL gene expression ana-
lysis obtained by GeneXpert and manual standardized RT-PCR in 45 CML 
patients on TKI therapy, most of them were in major molecular response 
(MMR, n=12) or complete molecular response (CMR4.0, n=33). “Xpert BCR-

ABL Monitor” assay was developed according to WHO reference standard 
and allows to present results in %IS. Results. Four patients demonstrated 
BCR-ABL >0.1%IS by both methods. MMR (0.01-0.1%IS) was detected in 8 
patients, CMR4.0-5.0(0.0001-0.01%IS) was revealed in one patient and negati-
ve results were obtained in 12 patients by both methods. Concordance rate 
was 56% (25 of 45 patients). In 15 cases (33%) GeneXpert results were more 
sensitive than manual ones: two cases of MMR by GeneXpert were CMR by 
conventional RT-PCR and 13 cases of CMR by GeneXpert were negative by 
manual. In 5 cases (11%) GeneXpert demonstrated less sensitive results 
than obtained by manual method: 2 cases of CMR by GeneXpert were MMR 
by manual method and 3 negative results by GeneXpert were one MMR and 
two CMR by manual. Probably it was closely related to samples’ quality. In 
conclusion, the results have demonstrated appropriate concordance rate 
of GeneXpert Dx System and conventional RT-PCR for BCR-ABL transcript 
measurement. GeneXpert allows detecting fusion gene transcript in higher 
percentage of cases.

 S.A. Smirnikhina: None. G.A. Tsaur: None. A.V. Lavrov: None. Y.A. Yakovleva: 
None. E.Y. Chelysheva: None. O.A. Shukhov: None. A.G. Turkina: None. S.I. 
Kutsev: None.

P11.080
The role of VHL gene inactivation in sporadic clear cell renal cell 
carcinoma development.
I. Gilyazova1, L. Kutlyeva1, A. Shafigina2, V. Pavlov3, A. Khaliullin3, A. Zagidullin3, E. 
Klimentova2, E. Khusnutdinova1,3;  
1Institute of Biochemistry and Genetics,Ufa Science Centre, RAS, Ufa, Russian Federation, 
2Bashkir State University, Ufa, Russian Federation, 3Bashkir State Medical University, 
Ufa, Russian Federation.

Sporadic clear cell renal cell carcinoma (ccRCC) is the most common type of 
adult kidney cancer. It’s often associated with aberrations on chromosomes 
3p. Aberrations on chromosome 3p are associated with inactivation of tu-
mor suppressor gene von-Hippel Lindau (VHL), which activates the hypoxia-
inducible factors HIF1α and HIF2α. The goal of the study was to investigate 
inactivation of VHL gene by mutations, loss of heterozygosity (LOH) and 
methylation of its promoter in cancer tissues of ccRCC patients. We studied 
93 paired DNA samples of tumor tissues and normal renal parenchyma in 
ccRCCpatients from Bashkortostan Republic of Russia. DNA extraction was 
performed by phenol-chloroform extraction. Analysis of mutations in the co-
ding part of the VHL gene was performed by direct sequencing. Mutations in 
VHL gene were found in tumor tissues with the frequency of 22,6% (21/93). 
We found out 10 somatic mutations which hadn’t been described in literatu-
re previously. Analysis of LOH was performed using D3S1038 and D3S1317 
microsatellite loci. LOH at D3S1038 was detected in 25,3%, at D3S1317 - 
28% (27/83 and 14/50, respectively) of informative cases. Besides, we ana-
lyzed VHL gene promoter methylation. In 5 cases hypermethylation of VHL 
gene promoter was identified (3,8%). VHL inactivation through promoter 
hypermethylation and through sequence alterations in tumor DNA didn’t 
differ by histopathologic characteristics or occupational exposure. Thus, so-
matic inactivation of VHL gene is the main molecular event in most sporadic 
RCC and a number of drugs have been developed in the treatment of RCC 
that target HIF-responsive gene products and block angiogenesis.

 I. Gilyazova: None. L. Kutlyeva: None. A. Shafigina: None. V. Pavlov: None. A. 
Khaliullin: None. A. Zagidullin: None. E. Klimentova: None. E. Khusnutdinova: 
None.

P11.081
Assessment of microarray analysis as a prognostic clinical tool in 
chronic lymphocytic leukemia.
N. Prié, S. Bougeon, N. Kramer, L. Etter, D. Ernst, O. Bruzzese, S. Porter, D. Muehlematter, 
J. Schoumans;  
Lausanne University Hospital, Lausanne, Switzerland.

Chronic lymphocytic leukemia (CLL) is a B-cell malignancy with a highly 
variable clinical course. In addition to the mutational status of the immu-
noglobulin heavy chain, recurrent genomic abnormalities are among the 
strongest prognostic markers. For risk classifications and clinical decision-
making in CLL a standard panel of commercially available FISH probes is 
most often used to identify deletions at 11q22, 13q14 and 17p13, dupli-
cations of 6q, and trisomy 12 in the clinical setting. In order to assess the 
usefulness of CGH+SNP array analysis as an alternative to conventional ka-
ryotyping and iFISH in routine clinical use, 100 CLL patients were analyzed 
both by iFISH and CGH+SNP arrays. In addition, all cases in which no abnor-
malities were identified were subjected to G-band analysis. The iFISH panel 
included del(13)(q14)(DLEU1), del(11)(q22)(ATM), del(17)(p13)(TP53) 
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and trisomy 12. For array analysis a 180K custom-designed cancer focused 
array was used from OGT. The array was designed for the detection of single 
exon abnormalities in 17 selected genes (average coverage 1probe/100bp) 
as well as the simultaneous identification of CNLOH by adding 36000 SNP 
probes (12000 different SNPs across the genome). In addition, the array co-
vers 1500 cancer-associated genes with an average resolution of 2kb, whilst 
retaining an average backbone resolution of 50kb. From this study we con-
cluded that CGH+SNP array analysis is a robust, high resolution and sensiti-
ve screening method for routine clinical use in CLL with a higher diagnostic 
yield than iFISH. It also reliably detected genomic abnormalities present in 
only 10% of the cells.

 N. Prié: None. S. Bougeon: None. N. Kramer: None. L. Etter: None. D. 
Ernst: None. O. Bruzzese: None. S. Porter: None. D. Muehlematter: None. J. 
Schoumans: None.

P11.082
Exome sequencing during disease evolution in CML patients 
displaying an isochromosome 17q
N. E. Larsson1, H. Liljebjörn1, M. Rissler1, C. Högberg1, J. Richter2, T. Fioretos1;  
1Department of Clinical Genetics, Lund University, Lund, Sweden, 2Department of 
Hematology, Lund University Hospital, Lund, Sweden.

The acquisition of a Philadelphia chromosome in a hematopoietic stem cell, 
resulting in a constitutively active tyrosine kinase, BCR-ABL1 is a hallmark 
of chronic myeloid leukemia (CML). The P210 BCR-ABL1 fusion protein is 
critical and most likely sufficient for establishing the initial chronic phase 
(CP), but secondary genetic changes are likely to be important for disease 
progression in to the acute phase, referred to as blast crisis (BC). Here we 
describe the clinical features and mutation patterns in three CML patients 
exhibiting an isochromosome for the the long arm of chromosome 17, i(17)
(q10), which is one the most common structural cytogenetic change at the 
disease progression of CML. Exome sequencing was performed at different 
stages of the disease to identify genomic changes critical for the disease 
progression. Exome enrichment was performed using the Truseq exome en-
richment kit (Illumina) and paired end 100 bp sequencing was performed 
on a HiScanSQ (Illumina). Mutations in genes involved in DNA repair, cell 
cycle control and epigenetic regulation such as TP53, ASXL1 and EZH2 were 
detected, but no recurrent mutations were identified. Interestingly, the TP53 
mutation preceded the occurrence of an i(17q) in one patient, suggesting 
that that the loss of 17p-material as a consequence of i(17q)-formation, 
partly served to unmask the effect of the TP53 mutation. However, no TP53 
mutations were detected in the other two patients, suggesting that i(17q)-
formation leads to disease progression by causing dosage imbalances of 
several genes encoded by chromosome 17 rather than via specific gene mu-
tations on this chromosome.

 N.E. Larsson: None. H. Liljebjörn: None. M. Rissler: None. C. Högberg: 
None. J. Richter: None. T. Fioretos: None.

P11.083
Clonal evolution in chronic myeloid leukemia revealed by whole-
exome sequencing
J. Menezes1, F. Acquadro1, G. Gómez-López1, S. Alvarez1, M. Trujillo2, J. Garcia-Talavera2, 
D. G. Pisano1, J. C. Cigudosa1;  
1Spanish National Cancer Research Center - CNIO, Madrid, Spain, 2Hospital N Sra La 
Candelaria, Tenerife, Spain.

CML is one of the best examples of a disease that can be targeted by mole-
cular therapy however, the success is restricted to the chronic phase (CP) of 
the disease. If not cured at this stage, CML transforms into a blast crisis (BC). 
To investigate the genetic changes associated with CML progression we per-
formed whole-exome sequencing (WES) of an individual patient at three dif-
ferent time points: CP, complete hematological remission (CHR) and BC.
We validated mutations in genes known to be involved in CML (ASXL1 and 
TP53) as well as in genes that have not been described so far in the disease 
(UBE2G2, ZEB2 and IKZF3). TP53 mutation (p.E286K) was found in the three 
phases of CML progression. However, ASXL1 (p.G679*), UBE2G2 (p.D35V), 
ZEB2 (p.L420R) and IKZF3 (p.E272K) were present only in the CP and BC. 
The evaluation of the number of mutated reads allowed us to study clonality 
and clonal evolution : 93% of the selected SNSs that were present in the CP 
were also seen in BC. In fact, the percentages of reads of the mutant alleles 
were the same, both at CP and at BC.
WES allowed us to identify a large number of mutated genes, even at the cho-
nic phase of CML, that harbour clear prognostic and predictive significance 
(TP53, IKZF3, absence of ABL1 mutations). The study of the mutation profile 

through the disease progression indicated that, at least in this patient, the 
number and the type of mutations were rather similar at CP and BC.

 J. Menezes: None. F. Acquadro: None. G. Gómez-López: None. S. Alvarez: 
None. M. Trujillo: None. J. Garcia-Talavera: None. D.G. Pisano: None. J.C. 
Cigudosa: None.

P11.084
Copy number variation analysis in 222 patients with colorectal 
polyposis reveals potential new causative candidate genes
S. Horpaopan1, I. Spier1, S. Vogt1,2, A. M. Zink1,3, S. Herms1,3,4, A. Laner5,6, J. Altmüller7, K. 
Wöllner1, S. M. Pasternack1, M. Draaken1,3, R. Büttner8, E. Holinski-Feder5,6, H. Fröhlich9, 
M. M. Nöthen1,3, P. Hoffmann1,3,4, S. Aretz1;  
1Institute of Human Genetics, University of Bonn, Bonn, Germany, 2MVZ Dr. Eberhard & 
Partner, Dortmund, Germany, 3Department of Genomics, Life & Brain Center, University 
of Bonn, Bonn, Germany, 4Division of Medical Genetics, University Children‘s Hospital 
and Department of Biomedicine, University of Basel, Basel, Switzerland, 5University 
Hospital of the Ludwig-Maximilians-University, Campus Innenstadt, Munich, Germany, 
6MGZ - Medical Genetics Center, Munich, Germany, 7Cologne Center for Genomics, 
University of Cologne, Cologne, Germany, 8Institute of Pathology, University of Cologne, 
Cologne, Germany, 9Department of Bonn-Aachen International Center for IT (B-IT), 
Algorithmic Bioinformatics, University of Bonn, Bonn, Germany.

Background: In up to 50% of patients with colorectal adenomatous poly-
posis, a tumour predisposition syndrome, no germline mutation in known 
genes (APC, MUTYH) can be identified. Loss-of-function copy number vari-
ants (CNVs) contribute significantly to the mutation spectrum of hereditary 
tumor syndromes and thus those CNVs might also be the underlying cause 
in yet unidentified genes responsible for adenomatous polyposis.
Methods: Genomic DNA from 222 unrelated mutation negative polyposis 
patients was genotyped (HumanOmni1-Quad BeadArray, Illumina). Putative 
CNVs were identified by QuantiSNP v.2.2, filtered according to various crite-
ria by use of the Cartagenia Bench™ software, in-silico-analysis, comparison 
with data from 531 healthy in-house controls, and validated by qPCR. The 
expression of affected genes was examined by cDNA analysis of normal co-
lonic mucosa. Candidate genes were prioritized by function, pathways, and 
segregation analysis.
Results: 33 unique deletions and 64 unique duplications, encompassing 
151 protein coding genes, were found in 28 (13%) and 50 patients (23%), 
respectively. Each except one CNV occurred only once in the cohort. After 
expression analysis and data mining, the number of candidates could be 
further reduced to 23 deletions and 57 partial duplications, including prote-
in kinases, transcription factors, and potential tumor suppressors. To iden-
tify pathogenic point mutations, 24 candidates are currently sequenced in 
the whole patient group.
Conclusions: By applying stringent filter criteria, we identified a group of 
rare and potentially causative loss-of-function CNVs. The clinical relevance 
of the most promising candidates will be verified by a target sequence ap-
proach. The study was supported by the German Cancer Aid.

 S. Horpaopan: None. I. Spier: None. S. Vogt: None. A.M. Zink: None. S. 
Herms: None. A. Laner: None. J. Altmüller: None. K. Wöllner: None. S.M. 
Pasternack: None. M. Draaken: None. R. Büttner: None. E. Holinski-Feder: 
None. H. Fröhlich: None. M.M. Nöthen: None. P. Hoffmann: None. S. Aretz: 
None.

P11.085
Expression of GA-733 gene family in colorectal cancer.
I. Mamaloudis1, P. Kollia2, D. Zacharoulis1, M. Samara3, K. Hatzitheofilou1;  
1Department of Surgery, University Hospital of Larissa, Larissa, Greece, 2Laboratory of 
Human Genetics, School of Biology, University of Athens, Athens, Greece, 3Department of 
Pathology, School of Medicine, University of Thessaly, Larissa, Greece.

Aim of study: Colorectal cancer is the third more frequent malignancy among 
the newly diagnosed cancer cases in the United States and the third cause of 
death from malignancy. It has been and being an object of study in regards to 
the mechanisms that promote oncogenesis as well as the implicated genes. 
Genomic and protein analyses in colon cancer have proved the significant 
participation of GA733 protein family. However, so far a small number of 
studies have been reported in human-tissue material.
Experimental Design: Cancerous and noncancerous tissues were obtained 
from 40 patients with colorectal cancer and RNA was extracted from each 
sample (cancerous - non cancerous tissue samples). In order to quantitate 
GA733-1 and -2 mRNA transcripts, we developed and evaluated real-time 
fluorescence PCR assays. Correlation of GA733-2 mRNA levels in noncan-
cerous versus cancerous tissue with clinicopathologic parameters was per-
formed in adenocarcinoma colon samples.
Results: mRNA expression of GA733-1 gene was almost undetectable in 
both noncancerous and cancerous tissues. This can be explained since no 
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metastasis was diagnosed before or after surgery. In noncancerous tissues 
the median ratio GA733-2/h-PBGD mRNA levels was 273.31 (range, 65.24-
14862.41), while in cancerous tissues of the above patients, the median ra-
tio GA733-2/h-PBGD was 115.64 (range, 11.58-1189.14) (p<0.05).
Conclusion: Our results reveal a strong correlation between reduced 
GA733-2 mRNA levels and lymph node perforation (p=0.0343) in contrast 
to GA733-1 gene expression which was almost undetectable in our samp-
les. Therefore, GA733-2 mRNA measurement could be a potential predictive 
marker for metastasis and poor cancer prognosis.

 I. Mamaloudis: None. P. Kollia: None. D. Zacharoulis: None. M. Samara: 
None. K. Hatzitheofilou: None.

P11.086
The allelic expression of the beta-catenin is polymorphic in the 
general population and allelic imbalance of the beta catenin 
constitutes a risk factor for colorectal cancer
L. Ippolito1, E. Houivet2, C. Abadie1, J. Mauillon3, A. Killian1, M. Bougeard1, F. Charbonnier1, 
D. Malka4, J. Duffour5, F. Desseigne6, C. Colas7, A. Cailleux8, H. Sebaoui9, J. Blot9, J. Tinat1,3, 
S. Baert-Desurmont1,3, T. Frebourg1,3;  
1Inserm U1079, University of Rouen, Institute for Research and Innovation in 
Biomedicine, Rouen, France, 2Department of Biostatistics, University Hospital, Rouen, 
France, 3Department of Genetics, University Hospital, Rouen, France, 4Institut Gustave 
Roussy, Villejuif, France, 5Comprehensive Cancer Centre Val d‘Aurelle, Montpellier, 
France, 6Comprehensive Cancer Centre Leon Berard, Lyon, France, 7AP-HP, Saint Antoine 
Hospital, Paris, France, 8Clinical Investigation Centre, Inserm and University Hospital, 
Rouen, France, 9Department of Clinical Research, University Hopital, Rouen, France.

In order to identify new genetic risk variations associated with colorectal 
cancer (CRC) risk, we conducted a prospective case-control study in 716 
CRC patients without detectable germline mutations and highly selected on 
criteria suggestive of an increased genetic risk for CRC: (i) CRC before 61 
years with a first degree relative presenting with CRC; or (ii) CRC before 51 
years of age; or (iii) multiple primitive CRC, the first one diagnosed before 
61 years. We recruited 550 controls that were CRC-free and had no familial 
history of CRC in their first-degree relatives. Analysis of the allelic expres-
sion of beta catenin and TCF4 revealed that, in controls, the ratio of allelic 
expression was dispersed for beta catenin, as compared to TCF4 (0.76 +/- 
0.26 versus 0.91 +/- 0.07; interquartile range: 0.22 versus 0.09; p < 0.0001). 
Using cut-off values corresponding to the 5th and 95th percentiles, we ob-
served, among the 355 informative patients and 274 informative controls, 
a beta catenin allelic imbalance in 73 patients (20.6%) and in 37 controls 
(13.5%) (p = 0.0208; OR = 1.66, CI [1.08; 2.55]). This difference was even 
more significant after taking into account age at blood sampling and sex (p 
= 0.0062; OR 2.07, CI [1.25-3,43]). This study reveals that allelic expression 
of the beta-catenin, the main regulator of the APC pathway, is polymorphic 
in the general population and that allelic imbalance of the beta catenin con-
stitutes a risk factor for CRC.

 L. Ippolito: None. E. Houivet: None. C. Abadie: None. J. Mauillon: None. A. 
Killian: None. M. Bougeard: None. F. Charbonnier: None. D. Malka: None. J. 
Duffour: None. F. Desseigne: None. C. Colas: None. A. Cailleux: None. H. 
Sebaoui: None. J. Blot: None. J. Tinat: None. S. Baert-Desurmont: None. T. 
Frebourg: None.

P11.087
Association between microsatellite instability, BRAFV600E mutation 
and MLH1 promoter hypermethylation in sporadic and familial 
colorectal cancers
M. Hiljadnikova-Bajro1, A. Kapedanovska-Nestorovska1, A. Eftimov1, N. Matevska-
Geskovska1, T. Josifovski2,3, M. Panovski2, N. Jankulovski2, A. J. Dimovski1;  
1Faculty of Pharmacy, Ss Cyril and Methodius University, Skopje, Macedonia, The Former 
Yugoslav Republic of, 2University Clinic for Digestive Surgery, Ss Cyril and Methodius 
University, Skopje, Macedonia, The Former Yugoslav Republic of, 3Clinical Hospital 
Acibadem Sistina, Skopje, Macedonia, The Former Yugoslav Republic of.

In our ongoing study investigating the genetic and epigenetic mechanisms 
of colorectal cancer (CRC) development among patients from the Republic 
of Macedonia, we have evaluated the microsatellite instability (MSI), BRAF-
V600E mutation and methylation status of the MLH1-promoter in a total of 
389 patients with histopathologically confirmed CRC. Fluorescent multiplex 
PCR followed by capillary gell electrophoresis; bidirectional DNA sequen-
cing and quantitative methylation-specific PCR after bisulfite DNA-conver-
sion were employed for the above analyses respectively. MSI was detected 
in 11.2% of all CRCs, acting as a mechanism that enables development of 
cancers with early phenotypic presentation (55 years on average) in the 
proximal colon (p<0.001) and lower tumor stage at diagnosis (p=0.046). 
Nearly one third of all MSI cancers (29%) were isolated from patients with 

a clinical diagnosis of Lynch Syndrome. MLH1 promoter hypermethylation 
was responsible for MSI in 54% of cancers with this type of genetic insta-
bility, suggesting sporadic character of the disease. The BRAFV600E muta-
tion was significantly associated with MSI (p=0.03), being detected in 12% 
of MSI cases, and 2% of MSS cancers. All of the evaluated “BRAF+” cancers 
were MLH1 hypermethylated, and only half of the MLH1-hypermathylated 
cancers bear the BRAFV600E mutation, supporting the previous hypothesis 
that the gene- promoter-hypermethylated phenotype creates a permissive 
environment for the BRAFV600E mutant clones. A family with MSI cancers 
without defects in the mismatch repair genes, but bearing the BRAFV600E 
mutation and hypermethylated MLH1 promoter was identified, suggesting a 
role of the later two mechanisms in development of the currently unexplai-
ned familial CRC cases.

 M. Hiljadnikova-Bajro: None. A. Kapedanovska-Nestorovska: None. A. 
Eftimov: None. N. Matevska-Geskovska: None. T. Josifovski: None. M. 
Panovski: None. N. Jankulovski: None. A.J. Dimovski: None.

P11.088
Identification of cancer relevant variants by comparison with data 
from 200 healthy Danes using CLC Genomics Workbench
A. Joecker1, K. Thorsen2, L. Kahns1, C. Lindbjerg Andersen2, C. Boysen1, N. Thomson1, 
J. Grydholt1, M. Bundgaard1, J. Buur Sinding1, A. K. Hein1, M. Værum1, R. Forsberg1, B. 
Knudsen1;  
1CLC bio, Aarhus, Denmark, 2Department of Molecular Medicine (MOMA), Aarhus 
University Hospital Skejby, Aarhus, Denmark.

It is well known that people with a different native background respond dif-
ferently to drugs and have different prepositions to develop rare diseases. 
Furthermore, the knowledge about common genetic variants in a populati-
on can be helpful to identify disease related variants in patients.
Projects like the HapMap and 1000 Genomes project have been proven to be 
excellent repositories to explore common as well as rare variants. However, 
not all different ethnic groups are part of these projects, yet. Also, if a lot of 
publicly available population data exists, the accurate identification of com-
mon and rare variants from this data is a difficult and often time-consuming 
step, which requires a lot of specialized knowledge.
In this presentation we will show how fast and easy common and rare va-
riants can be identified using CLC Genomics Workbench and how they can 
be used to distinguish between common and disease related variants in a 
patient with a certain genetic disease. As examples we will use publicly avai-
lable data from 200 healthy Danes and one cancer sample from a patient of 
Danish ethnicity.

  A. Joecker: A. Employment (full or part-time); Significant; CLC bio. K. Thorsen: 
B. Research Grant (principal investigator, collaborator or consultant and pending 
grants as well as grants already received); Significant; CLC bio. L. Kahns: A. 
Employment (full or part-time); Significant; CLC bio. C. Lindbjerg Andersen: B. 
Research Grant (principal investigator, collaborator or consultant and pending 
grants as well as grants already received); Significant; CLC bio. C. Boysen: A. 
Employment (full or part-time); Significant; CLC bio. N. Thomson: A. Employment 
(full or part-time); Significant; CLC bio. J. Grydholt: A. Employment (full or 
part-time); Significant; CLC bio. M. Bundgaard: A. Employment (full or part-
time); Significant; CLC bio. J. Buur Sinding: A. Employment (full or part-time); 
Significant; CLC bio. A.K. Hein: A. Employment (full or part-time); Significant; 
CLC bio. M. Værum: A. Employment (full or part-time); Significant; CLC bio. R. 
Forsberg: A. Employment (full or part-time); Significant; CLC bio. B. Knudsen: 
E. Ownership Interest (stock, stock options, patent or other intellectual property); 
Significant; CLC bio.

P11.089
Stool DNA methylation markers suitable for colorectal cancer 
screening
K. Rønlund1, J. Lindebjerg2, D. Crüger3, D. Morton4, S. Kølvraa1;  
1Department of Clinical Genetics, Vejle Hospital, Vejle, Denmark, 2Department of 
Pathology, Vejle Hospital, Vejle, Denmark, 3Vejle Hospital, Vejle, Denmark, 4the School of 
Cancer Sciences, University of Birmingham, Birmingham, United Kingdom.

Background: Colorectal cancer is the third most commonly diagnosed ma-
lignancy in the world. Research over the last decade has shown that popu-
lation screening for CRC can reduce mortality by 15 - 33%. Until recently 
the method most often used to screen for early CRC has been based on the 
findings of faecal occult blood. The problem with this test is, however, that 
the sensitivity is only 50-60% when used as a single examination. Tumour 
specific DNA methylation in stool is a new method for detecting colorectal 
cancer and precancerous lesions at an early stage.
Materials and method: In order to define suitable markers for a DNA me-
thylation based screening assay we have conducted analysis of normal colo-
nic mucosa and adenoma tissue samples. First we used a DNA methylation 
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array platform based on immunoprecipitation and then we performed an 
Illumina Infinium 450K Methylation assay analysis. We have conducted va-
rious filtering analysis and performed statistical and bioinformatic analyses 
to define aberrant methylated candidate CpG sites suitable for a stool based 
screening test.
Results: We have identified these 21 candidate genes; ADAMTS5, DLX5, 
DMRTA2, DPP10, FAM19A4, GRIA4, HAND2, HPSE2, ITGA4, KCNA1, LRFN5, 
MEOX2, MIR129-2, PAX6, PRMT8, SLC6A15, TBX5, VCAN, ZIC1, ZNF568 and 
ZNF804B, p-value of <0.001, with more than one differential methylated 
CpG site by the Infinium 450K array.
Conclusions: Further work is necessary in order to develop „high-through-
put“ methods for each of the potential markers and hopefully it will result in 
a more sensitive screening tool for early diagnosis of colorectal cancer.

 K. Rønlund: None. J. Lindebjerg: None. D. Crüger: None. D. Morton: None. S. 
Kølvraa: None.

P11.090
Folate metabolism and gene promoter methylation in colorectal 
cancer
A. Lopomo1, F. Migheli1, F. Coppedè1, A. Stoccoro1, A. Failli2, R. Consolini2, R. Spisni3, P. 
Miccoli3, J. C. Mathers4, L. Migliore1,5;  
1Department of Translational Research and New Technologies in Medicine and Surgery, 
Medical Genetics, Pisa, Italy, 2Department of Clinical and Experimental Medicine, 
University of Pisa, Pisa, Italy, 3Department of Surgery, Medical, Molecular, and Critical 
Area Pathology, University of Pisa, Pisa, Italy, 4Human Nutrition Research Centre, 
Institute for Ageing & Health, Biomedical Research Building, Campus for Ageing & 
Vitality, Newcastle University, Newcastle upon Tyne, United Kingdom, 5Istituto Toscano 
Tumori (ITT), Florence, Italy.

Colorectal cancer (CRC) occurs as consequence of a complex interplay bet-
ween genetic and epigenetic alterations. Epigenetic modifications represent 
the dynamic link between the environment and the genome. DNA methyla-
tion is potentially reversible and therefore is a good target for research and 
therapy. One-carbon metabolism is necessary for DNA synthesis, repair and 
methylation and several studies reported its pivotal role in carcinogenesis. 
Folates may influence CRC risk either through dietary intake as well as by 
intrinsic factors. Our study is aimed to evaluate the methylation levels of 
APC, CDKN2A, hMLH1 and MGMT genes in CRC and healthy adjacent tissue 
specimens. The correlation among the methylation status of these genes 
and the clinical-pathological features of the patients and the association 
among MTHFR, TYMS, DNMT3B, RFC1, MTRR, MTR folate metabolism gene 
polymorphisms and the methylation levels of CRC key genes were assessed. 
Allele and genotype frequencies between CRC and healthy control subjects 
for the gene polymorphisms were evaluated. Some interesting correlations 
have been observed, such as an interaction between MTRR A66G polymor-
phism and CRC risk; a higher gene promoter methylation in CRC tissue with 
respect to the healthy adjacent tissue; a statistically significant positive 
correlation between age and hMLH1 and MGMT promoter methylation and 
between gender and hMLH1 promoter methylation. Moreover low folate le-
vels were associated with an increase of hMLH1 and APC methylation while 
TYMS 1494 6bp ins/del polymorphism correlated with CDKN2A promoter 
methylation. All these data corroborate the critical role of folate metabolism 
in CRC.

 A. Lopomo: None. F. Migheli: None. F. Coppedè: None. A. Stoccoro: None. A. 
Failli: None. R. Consolini: None. R. Spisni: None. P. Miccoli: None. J.C. 
Mathers: None. L. Migliore: None.

P11.091
The VEGF/VEGFR pathway in advancing stage colorectal cancer
Y. A. Shelygin, V. N. Kashnikov, S. I. Achkasov, O. I. Sushkov, A. S. Tsukanov, N. I. 
Pospekhova, V. P. Shubin;  
Ministry of Health / State Scientific Center of Coloproctology, Moscow, Russian 
Federation.

Angiogenesis as the process of new capillary formation plays an important 
role in colorectal cancer (CRC) development. The VEGF/VEGFR pathway is 
one of the most important regulators of angiogenesis. Vascular endothelial 
growth factor (VEGF) binds to its receptors (VEGFR1/2) and leads to cell 
proliferation and new vascular formation. VEGF is expressed by cancer cells 
after the activation of hypoxia-inducible transcription factors in response 
to hypoxia.
We analyzed the VEGF signaling on 17 samples of advancing stage CRC (T3-4-
N0-2cM0-1) compared to normal adjacent tissue by RT-PCR. The VEGF expressi-
on level increased more than 3 times in 7 tumors. VEGFR2 was up-regulated 
in 8 samples (15-1000 times), VEGFR1 - in 14 samples (5-200 times). Co-ex-
pression VEGF/VEGFR1 and VEGFR2/VEGFR1 were observed always. High 

level of HIG2 (hypoxia-inducible gene 2) strongly correlates with VEGFR1 
expression. Also we observed up-regulation the hypoxia-inducible CA9 (car-
bonic anhydrase 9) expression in 8-1300 times which correlated with VEG-
FR1. Up-regulation of VEGFR2 closely associated with availability of nodal 
metastasis or peritoneal carcinomatosis.
The expression of VEGF/VEGFR on tumor might be a prognostic marker for 
successful use anti-VEGF therapeutics.

 Y.A. Shelygin: None. V.N. Kashnikov: None. S.I. Achkasov: None. O.I. 
Sushkov: None. A.S. Tsukanov: None. N.I. Pospekhova: None. V.P. Shubin: 
None.

P11.092
The EMT gene expression signature in advancing stage colorectal 
cancer
V. P. Shubin, Y. A. Shelygin, V. N. Kashnikov, A. S. Tsukanov, O. I. Sushkov, S. I. Achkasov, N. 
I. Pospekhova;  
Ministry of Health / State Scientific Center of Coloproctology, Moscow, Russian 
Federation.

Colorectal cancer (CRC) has been considered to be a molecularly heteroge-
neous disease. Investigation of gene expression signature in CRC is an effec-
tive approach for prognosis of disease and its metastatic status. The ana-
lysis of EMT (epithelial- mesenchymal transition) program classifies colon 
tumors on two molecular subtypes: epithelial and mesenchymal.
The gene expression signature (45 genes) was investigated on 17 samples 
of colon and rectal cancers T3-4 N0-2c M0-1 by RT-PCR. 5 of 17 samples 
were characterized as mesenchymal subtype: high level of ZEB1, ZEB2, VIM 
and low level of CDH1. High level of PDGFR and TH were strongly correla-
ted with this gene profiling. The EMT signature was found on 2 of 3 tumors 
with nodal metastases. 3 of 3 cancers with peritoneal carcinomatosis were 
demonstrated the EMT profiling also. Whereas the sample with MLH1 germ-
line mutation (p.R100X) showed the epithelial gene signature.
Our data confirm the notion that the mesenchymal subtype of tumor is asso-
ciated with poor prognosis, metastatic CRC and peritoneal carcinomatosis.

 V.P. Shubin: None. Y.A. Shelygin: None. V.N. Kashnikov: None. A.S. 
Tsukanov: None. O.I. Sushkov: None. S.I. Achkasov: None. N.I. Pospekhova: 
None.

P11.093
3-phosphoglycerate dehydrogenase polymorphism in male patients 
with colorectal carcinoma
M. L. Ristanovic1, I. Novakovic1, B. Rovcanin1, J. Trifunovic1, Z. Krivokapic2, I. 
Dimitrijevic3;  
1Institute of Human genetics, University of Belgrade, Belgrade, Serbia, 2First Surgical 
Clinic Clinical center of Serbia, Medical faculty,University of Belgarde, Belgrade, Serbia, 
3First Surgical Clinic Clinical Center of Serbia, Belgrade, Serbia.

/>Introduction:. Colorectal cancer (CRC) is one of the most common mali-
gnant tumors and the second leading cancer in Serbia. Recent studies sug-
gest important role of both environmental and genetic factors in canceroge-
nesis. 3-Phosphoglycerate dehydrogenase (3-PHGDH) gene overexpression 
is assosiated with patogenesis of human cancer and contributes to cell pro-
liferation.
Aim: The objective of our study was to assess the association of PHGDH gene 
polimorphism in group of males with colorectal cancer and control group of 
healthy men.
Methods: The survey was carried out in the Department of Human Genetics-
Medical School, University of Belgrade. The study has encompassed 63 man 
diagnosed with colorectal cancer in The First Surgical Clinic, Clinical Center 
of Serbia and 100 health males volonteers. The DNA was isolated from the 
periferal blood with solting out method. The genotypes 3-PHGDH polimor-
phism were determined by Polimerase Chain Reaction (PCR) and Restric-
tion Fragment Lenght Polimorphism (RFLP). Gel-electrophoresis was used 
to separate DNA fragments.
Results: There was a statistically significant difference between frequences 
for genotypic distribution of rs541503 polymorfism in patiens with colo-
rectal carcinoma and healthy volonteers (p=0.00013, p<0.01).
Conclusion: In the present study we found TT genopype as the most fre-
quent in both of group of patients with colorectal carcinoma and control 
group. The results of our study also suggest that C allele might be factor 
of risk associated with colorectal cancer. It is necessary to undergo futher 
testing with more adequate test groups in order to get firm results.
Key words: PHGDH gene, colorectal cancer, PCR, RFLP 

 M.L. Ristanovic: None. I. Novakovic: None. B. Rovcanin: None. J. Trifunovic: 
None. Z. Krivokapic: None. I. Dimitrijevic: None.
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P11.095
Colorectal Cancer Inherited Susceptibility in the Brazilian population: 
the first replication study in Latin America
I. Gomy1, E. M. M. Santos1, G. M. G. T. Spilborghs1, S. R. A. S. Viola1, S. Aguiar Jr1, L. 
Carvajal-Carmona2, S. R. Rogatto1, B. M. Rossi3;  
1A.C. Camargo Hospital, São Paulo, Brazil, 2University of California, Davis, CA, United 
States, 3Barretos Cancer Hospital, Barretos, Brazil.

Background:
Colorectal cancer (CRC) is one of the most common and fatal cancers world-
wide, including in developing countries. Genome-wide association studies 
have uncovered part of the CRC inherited susceptibility through genotyping 
common low-penetrant variants in individuals with European ancestry. Re-
plication studies in genetic heterogeneous populations are scarce.
Aim: to identify SNPs previously known to be associated with CRC risk in the 
Brazilian population.
Methods:
Ten SNPs were genotyped in 1,467 individuals (727 cases and 740 controls) 
using TaqMan assays. SNPs with significant Hardy-Weinberg disequilibrium 
and genotypes with either poor clustering or call rates <95% were excluded. 
Effect sizes were calculated by logistic regression and p-values were correc-
ted for multiple analyses.
Results: 

Models 
SNP

Risk 
allele Frequency

Allelic 
OR 

[95%C.I.]
p

Dominant 
OR 

[95%C.I.]
p

Recessive 
OR 

[95%C.I.]
p

Additive 
OR 

[95%C.I.]
p

rs4939827 C 0.47
1.43 

[1.23 - 
1.66]

2.12 
x 

10-5

1.67 
[1.33 - 
2.11]

0.0001
1.51 

[1.18 - 
1.93]

0.011
1.54 

[1.20 - 
1.98]

3.49 
x 10-5

rs10411210 T 0.17 0.83 [0.68 
- 1.00] 0.080

0.75 
[0.60 - 
0.94]

0.040 1.19 [0.70 
- 2.01] 0.749 0.71 [0.56 

- 0.90] 0.083

rs4444235 C 0.51
1.26 

[1.09 - 
1.45]

0.011 1.26 [1.00 
- 1.60] 0.097

1.45 
[1.14 - 
1.83]

0.012
1.38 

[1.07 - 
1.78]

0.012

rs3802842 A 0.26
1.29 

[1.09 - 
1.53]

0.010 1.26 [1.02 
- 1.56] 0.072

1.85 
[1.23 - 
2.78]

0.009
1.69 

[1.10 - 
2.60]

0.011

rs16892766 C 0.08
1.39 

[1.07 - 
1.82]

0.038
1.49 

[1.11 - 
1.99]

0.035 0.96 [0.40 
- 2.27] 0.920

1.55 
[1.14 - 
2.10]

0.049

Conclusions:
We found significant association with half of SNPs in the first replication stu-
dy carried out in Latin America. This study will proceed to increase sample 
size and stratify our population by ancestry in order to avoid type I and II 
errors. It is worth to replicate GWAS in admixed populations in order to help 
to uncover the missing heritability of CRC and narrow the boundaries of the 
genetic architecture of CRC susceptibility.

 I. Gomy: None. E.M.M. Santos: None. G.M.G.T. Spilborghs: None. S.R.A.S. 
Viola: None. S. Aguiar Jr: None. L. Carvajal-Carmona: None. S.R. Rogatto: 
None. B.M. Rossi: None.

P11.096
HER2 gene status in KRAS positive/negative colorectal cancers
J. K. Bar1, A. L. Lis-Nawara1, A. Lebioda2, A. Jonkisz2, M. Jeleń1, T. M. Dobosz2;  
1Department of Pathomorphology and Oncological Cytology, Wroclaw Medical 
University, Wroclaw, Poland, 2Molecular Techniques Unit, Department of Forensic 
Medicine, Wroclaw Medical University, Wroclaw, Poland.

Mutation at codons 12 and 13 of the KRAS gene in patients with colorectal 
cancer has been shown to be predictive of cetuximab response in colorectal 
cancer. Fifty three paraffin-embedded colorectal cancer specimens were 
analyzed for KRAS mutation and HER2 overexpression/amplification. A 
high-resolution melting (HRM) assay and single-nucleotide polymorphisms 
(SNPs) were used to detect somatic mutation in exon 2 notably condons 12 
and 13 of the KRAS gene. HER2 overexpression was detected using mono-
clonal antibody and confirmed by fluorescence in situ hybridization (FISH) 
analysis.
KRAS mutations for codons 12 and 13 were identified in 19/53 (35.8%) 
by SNP and in 17/53 (32.0%) of colorectal cancer by HRM technique. Colo-
rectal cancers showed mainly heterozygous 35G>A and 38G>A KRAS gene 
mutations.
The concordance rate between the two methodologies was high at 89.4%. 
KRAS mutation was more frequently observed in poorly differentiated tu-
mors and adenocarcinomas than in other histological types.
HER2 overexpression was observed in 42/53 (79.2%) of all colorectal can-
cers and in 62.1%, 61.5% of KRAS mutation-positive cases detected by SNP 
and HRM techniques respectively. HER2 overexpression was accompanied 
by amplification of HER2 gene.
In conclusions, the presence of HER2/KRAS positive immunophenotype of 
colorectal cancers suggests that HER2 might be the candidate gene for tar-

get therapy of patients with colorectal cancer.

 J.K. Bar: None. A.L. Lis-Nawara: None. A. Lebioda: None. A. Jonkisz: 
None. M. Jeleń: None. T.M. Dobosz: None.

P11.097
KRAS, BRAF and PIK3CA mutations and KRAS-LCS6 polymorphism in 
the binding site of let-7 microRNA to the 3´UTR region of KRAS gene in 
Czech patients with colorectal cancer
J. Simova1,2, B. Kubova1, M. Uvirova1,2, I. Urbanovska1,2, D. Konvalinka1, I. Zebrakova1, A. 
Hopenstokova1, J. Mazurova1, J. Dvorackova1,2;  
1CGB Laboratory Inc., Ostrava, Czech Republic, 2Faculty of Medicine, University of 
Ostrava, Ostrava, Czech Republic.

Background: Personalised cancer medicine based on mutation profiling 
of tumours is now reality in the treatment of metastatic colorectal cancer 
(mCRC). KRAS mutations represents a predictive biomarker for resistance 
to anti-EGFR therapy. However, up to 65% of patients with KRAS wild-type 
tumours do not respond to this therapy. This fact suggest that additional 
markers (in the RAS-RAF-MAPK or PI3K-AKT-mTOR signaling pathways, 
functional polymorphism in the binding site of microRNA) may also contri-
bute to resistance to anti-EGFR therapy.
Aim: Mutation profiling of selected mutations in KRAS, BRAF, PIK3CA gene 
and SNP (rs61764370) KRAS-LCS6 in the binding site of let-7 microRNA to 
the 3´UTR region of KRAS gene.
Method: In this study 503 DNA samples of tumours tissues of mCRC pa-
tients were tested for presence of selected mutations of KRAS,BRAF and 
PIK3CA gene. Analysis was performed by PCR, reverse hybridisation, real-
time PCR and primer extension method. SNP (rs61764370) was analysed in 
164 samples and was performed by PCR+RFLP method.
Results: Activating mutations were detected in 40% (KRAS), 5,6% (BRAF) 
and 9% (PIK3CA) of the tumours. Coexistence of mutations were detected in 
4,8% (mutations in KRAS and PIK3CA gene) and 0,6% (BRAF and PIK3CA). 
T/G genotype of the SNP (rs61764370) was identified in 11% of 164 mCRC 
patients.
Conclusion: Frequency of mutations of KRAS, BRAF and PIK3CA is similar 
to frequency reported by other authors, respectively. KRAS and BRAF mu-
tations were mutually exclusive. Additional predictive biomarkers may aid 
in the selection of mCRC patients which could profit from targeted cancer 
therapy.

 J. Simova: None. B. Kubova: None. M. Uvirova: None. I. Urbanovska: 
None. D. Konvalinka: None. I. Zebrakova: None. A. Hopenstokova: None. J. 
Mazurova: None. J. Dvorackova: None.

P11.098
The evaluation of miRNA expression levels in LGR5 and SOX2 positive 
colorectal cancer tissues
B. Tunca1, S. Ak1, G. Tezcan1, G. Cecener1, U. Egeli1, T. Yilmazlar2, E. Ozturk2, O. Yerci3, A. 
Zorluoglu4;  
1Department of Medical Biology, Medical Faculty, Uludag University, Bursa, Turkey, 
2Department of General Surgery, Medical Faculty, Uludag University, Bursa, Turkey, 
3Department of Pathology, Medical Faculty, Uludag University, Bursa, Turkey, 
4Department of General Surgery, Acıbadem Hospital, Bursa, Turkey.

Colorectal cancer (CRC) is one of the leading causes of cancer deaths in the 
world. Cancer stem cell (CSC), suggested to responsible for tumor initiation, 
growth, and metastasis in CRC. The search for a reliable marker to identify 
these CSCs is ongoing as current markers, such as LGR5 and SOX2. Additio-
nally, according to recent studies, microRNAs (miRNAs), may also contribu-
te to preserving stemness of human CSCs. However, the knowledge about 
the regulation of LGR5 and SOX2 positive CRC cells via miRNA expressions is 
very limited. Therefore, the aim of this study was to evaluate the significance 
of expression levels of CRC related miRNAs in LGR5 and SOX2 positive CRC 
tumors.
The expression profiles LGR5 and SOX2 genes and 38 CRC related miRNAs 
were analyzed in tumor tissues of 30 early-onset CRC patients, using RT-
qPCR assays and miRNA PCR arrays respectively. Statistical analyses were 
performed using SABioscience PCR Array Data Analysis Software.
The expression level of miR-143 almost 2-fold reduced in normal tissues 
in compare to tumor tissues. Furthermore, reduction level of miR-143 was 
significantly increased in tumors with over-expressed LGR5 and SOX2 (P = 
0.045 and P = 0.040, respectively).
Although miR-143 associated with SOX2 previously, its association with 
LGR-5 determined first time in this study. Even, further studies needed, we 
suggest that, miR-143 may has a potential to be candidate of new therapeu-
tic target in advance therapy protocols of stemness CRC.
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 B. Tunca: None. S. Ak: None. G. Tezcan: None. G. Cecener: None. U. Egeli: 
None. T. Yilmazlar: None. E. Ozturk: None. O. Yerci: None. A. Zorluoglu: None.

P11.099
Easy-to-use online referral test detects most patients with a high 
familial risk of colorectal cancer
N. Hoogerbrugge, N. Dekker, A. R. Mensenkamp, M. J. L. Ligtenberg, W. A. v. Zelst-Stams, 
R. P. Hermens;  
Radboud University Medical Center, Nijmegen, Netherlands.

Introduction: Currently, only 12-30% of individuals at high risk for Lynch 
syndrome, the most common hereditary colorectal cancer (CRC) syndrome, 
are referred for genetic counselling. We developed a new online referral test 
based on current guidelines, aimed at improving referral for genetic coun-
selling, of those at high familial risk of CRC. This study focuses on sensitivi-
ty, usability and user experiences of this test, which is also available as cell 
phone App.
Patients and Methods: 
Sensitivity was assessed by entering pedigree data from high-risk indivi-
duals (i.e., Lynch syndrome mutation carriers) into the referral test to de-
termine whether genetic counselling was recommended. For usability, we 
assessed non-medical staff members’ ability to determine referral according 
to guidelines in seven fictive clinical cases using the referral test after mini-
mal training. Referral was also determined by medical specialists (surgeons, 
gastroenterologist, clinical geneticists) NOT using the referral test.
Results: Sensitivity of the referral test was 91% for mutation carriers with 
CRC (n = 164) and 73% for all mutation carriers (n = 420). Non-medical 
staff members (n = 20) determined correct referral according to guidelines 
in 84% of cases using the referral test. Without the use of the referral test 
Medical Specialists (n=312) correctly determined referral in 65%.
Conclusions: The referral test has a high sensitivity for detecting individuals 
with a high risk of Lynch syndrome and is suitable for use in clinical practice 
by cell phone. Widespread use of the online referral test will improve reco-
gnition of patients with high familial risk of colorectal cancer.

 N. Hoogerbrugge: None. N. Dekker: None. A.R. Mensenkamp: None. M.J.L. 
Ligtenberg: None. W.A.V. Zelst-Stams: None. R.P. Hermens: None.

P11.100
Over expression of CK20 may has a potential to be a prognostic 
marker in MSS tumors of early-onset colorectal cancer patients
S. Ak1, B. Tunca1, T. Yilmazlar2, G. Tezcan1, G. Cecener1, U. Egeli1, E. Ozturk2, O. Yerci3, E. 
Erturk1, A. Zorluoglu4;  
1Department of Medical Biology, Medical Faculty, Uludag University, Bursa, Turkey, 
2Department of General Surgery, Medical Faculty, Uludag University, Bursa, Turkey, 
3Department of Pathology, Medical Faculty, Uludag University, Bursa, Turkey, 
4Department of General Surgery, Acıbadem Hospital, Bursa, Turkey.

The association between microsatellite instability (MSI) status and gene ex-
pression profiles in tumorigenesis pathways causing early-onset sporadic 
colorectal cancer (CRC) has not clearly established. Since molecular targe-
ting therapeutics are being used in clinical settings and trials, identifying 
differentially regulated molecular target genes depend on MSI status in ear-
ly-onset CRC is required. The aim of this study was to evaluate the altered 
gene expressions depend on the MSI status of early-onset CRC to identify 
specific biomarkers that could provide novel therapeutic molecular targets 
in this population.
5 MSI markers were investigated in tumor and normal tissues of 36 early-
onset CRC patients whose expression profiles of 114 CRC associated ge-
nes already examined using mRNA PCR arrays. Statistical analyses were 
performed to clarify the potential influence of MSI status and altered gene 
expression to clinical features. Prognosis was estimated with Kaplan-Meier 
analysis.
The frequency of MSI tumors was 41.66 % and microsatellite stabile (MSS) 
tumors were 58.33 %. The expression levels of IMPDH2, CK20 and MAP3K8 
were up-regulated in MSS in compared to MSI patients (P < 0.05). Up-regu-
lation of CK20 was significantly associated with lymph node metastasis (P = 
0.026), recurrence/distant metastasis (P = 0.0008) and short survival (P = 
0.0137) in MSS.
Although validations are required, our findings supported that over expres-
sion of CK20 gene might provide novel therapeutic molecular target related 
with MSI status for treatment of early-onset CRC, as well as new directions 
for the development of anticancer drugs.

 S. Ak: None. B. Tunca: None. T. Yilmazlar: None. G. Tezcan: None. G. 
Cecener: None. U. Egeli: None. E. Ozturk: None. O. Yerci: None. E. Erturk: 
None. A. Zorluoglu: None.

P11.101
MUTYH mutations and variants in Jews of Moroccan origin with or 
without minimal colorectal adenomatous polyposis
G. Rosner1, D. Bercovich2, S. Pel1, Z. Samuel1, E. Santo1, P. Rozen1;  
1Tel-Aviv Sourasky Medical Center, Tel-Aviv, Israel, 2Human Molecular Genetics and 
Pharmacogenetics, Migal - Galilee Bio-Technology Center, Kiryat-Shmona, Israel.

Background: Israeli-Jews of North-African origin were a low-risk populati-
on for colorectal cancer (CRC). This is changing. Little is known of contribu-
ting genetic susceptibility. Objectives: Evaluate frequency and types of MU-
TYH mutations and variants in a defined population of North-African Jews. 
Methods: Patients were of Moroccan origin having colonoscopy 2007-12 
and volunteering for genetic evaluation. Excluding Familial Adenomatous 
Polyposis and Lynch Syndrome, patients with ≥3 colorectal adenomas and 
non-adenoma controls were examined for 6 MUTYH mutations & variants. 
Results: Seventy-five patients, 52 with adenomas, had MUTYH analysis; 17 
(32.7%) had mutations or variants identified. In adenoma patients there 
were 8 (15.4%) Y179C, G396D homozygotes or compound heterozygous; 
all had >10 adenomas and 4 had familial neoplasia. Six others were hete-
rozygotes, 4 with <10 and 2 with >10 adenomas; 5 had familial neoplasia 
and 3 a neoplasm. Other mutations were two S512F heterozygotes with <10 
adenomas and familial neoplasms and one had a neoplasm; another had 
1186_1187ins GG and >10 adenomas. Four heterozygotes had the Q324H 
variant. In 23 non-adenoma controls: 1 had the S512F another the L417M 
variant, another the R509C variant and 16 the Q324H variant. Conclusions: 
Jews of Moroccan origin can have MUTYH mutations associated with only 
few adenoma, family and personal history of cancer similar to sporadic CRC. 
The S512F mutation appears to be pathogenetic, the Q324H a frequent va-
riant. The findings suggest MUTYH evaluation in these patients with even 
few adenomas, and need to follow-up heterozygotes and Q324H carriers for 
CRC.

 G. Rosner: None. D. Bercovich: None. S. Pel: None. Z. Samuel: None. E. 
Santo: None. P. Rozen: None.

P11.102
Identification of potentially functional single nucleotide 
polymorphisms (pfSNPs) associated with fluorouracil / platinum drug 
response in colorectal cancer patients
S. S. Chong1,2, J. Wang1, S. Y. K. Ong3, L. L. Ooi4, C. G. Lee1,3,5;  
1National University of Singapore, Singapore, Singapore, 2National University Hospital, 
Singapore, Singapore, 3National Cancer Centre, Singapore, Singapore, 4Singapore 
General Hospital, Singapore, Singapore, 5Duke-NUS Graduate Medical School, Singapore, 
Singapore.

Colorectal cancer (CRC) ranks among the most common causes of cancer 
death worldwide. Approximately a third of patients are diagnosed at the me-
tastatic stage (stage IV) and a third of curatively resected cases (stages I-III) 
relapse. Thus a substantial proportion of patients require drug treatment 
for metastatic/relapsed CRC. Two common combination drug regimes for 
this cancer are CAPOX (capecitabine and platinum-based oxaliplatin) and 
CAPIRI (capecitabine and topoisomerase-I inhibitor) but positive response 
to these regimes is only ~40-45%. Availability of a reliable early predicti-
ve biomarker of drug response in metastatic CRC can enable appropriate 
individualized tailoring of drug regimes for patients, moving personalized 
medical care closing to reality. Patients predicted to be non-responders 
to specific drug regimens can avoid ineffective drug treatments and their 
associated side-effects, and instead opt for novel treatments. Currently, no 
reliable tests exist for early prediction of response to chemotherapy in the-
se patients. Single nucleotide polymorphisms (SNPs) in some genes have 
previously been shown to be associated with differences in drug response. A 
novel pathway-based approach was used to test potentially-functional SNPs 
(pfSNPs) in candidate genes that may serve as predictive biomarkers of drug 
response. Of >100 patients examined, three pfSNPs in strong LD with each 
other showed presence of the minor alleles only in non-responders. Their 
minor alleles are predicted to disrupt nonsense mediated decay, an exon-
splice enhancer site, and miRNA binding. These 3 SNPs could thus serve as a 
useful biomarker for early response to standard anti-CRC drug regimens.

 S.S. Chong: None. J. Wang: None. S.Y.K. Ong: None. L.L. Ooi: None. C.G. 
Lee: None.
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P11.103
Carriership of pathogenic BLM alleles is associated with early-onset 
colorectal cancer
M. M. Hahn1,2, A. R. Mensenkamp1,2, R. M. de Voer1,2, W. A. van Zelst-Stams1, L. Spruijt1, 
C. Gilissen1, M. Tychon1, R. Derks1, N. Wieskamp1, L. Vreede1, I. D. Nagtegaal1, H. K. 
Schackert3, A. Geurts van Kessel1, N. Hoogerbrugge1, M. J. L. Ligtenberg1, R. P. Kuiper1;  
1Radboud University Nijmegen Medical Center, Nijmegen, Netherlands, 2These Authors 
contributed equally to the presented work, Na, Netherlands, 3Universitätsklinikum Carl 
Gustav Carus, Dresden, Germany.

Around 5% of all colorectal cancer (CRC) cases are caused by known mono-
genic aberrations, but much of the genetic heritability of CRC is still unex-
plained. The known genetic causes of CRC predisposition include rare reces-
sive RecQ-helicase deficiency syndromes: Bloom (BLM) syndrome and Wer-
ner (WRN) syndrome. Previous studies have led to conflicting conclusions 
as to whether carriership of pathogenic BLM and WRN alleles predispose to 
CRC. Here we assessed the carriership of pathogenic BLM and WRN alleles 
in early-onset CRC (<45 years of age) patients.
By performing whole exome sequencing in a cohort of 57 unexplained ear-
ly-onset mismatch-repair proficient CRC patients we detected two carriers 
of a pathogenic BLM mutation and one carrier of a pathogenic WRN mu-
tation. Screening of an additional cohort of 183 young CRC patients from 
the Netherlands and Germany resulted in 3 additional patients with a pa-
thogenic mutation in BLM and one patient with a pathogenic WRN muta-
tion. A comparison with data from 1,302 exomes in our in-house database 
(non-CRC) as well as with 6,503 exomes from a public database (http://evs.
gs.washington.edu/) revealed a significant enrichment of pathogenic BLM 
mutations (both p-values <0.05), but not WRN mutations, in our CRC cohort. 
Moreover, in 1 out of 2 analyzed tumor samples from BLM carriers somatic 
loss of the wild-type allele was found.
In conclusion, we found that carriership of pathogenic BLM alleles is enri-
ched in early-onset CRC patients suggesting that these alleles contribute to 
an increased CRC risk.

 M.M. Hahn: None. A.R. Mensenkamp: None. R.M. de Voer: None. W.A. van 
Zelst-Stams: None. L. Spruijt: None. C. Gilissen: None. M. Tychon: None. R. 
Derks: None. N. Wieskamp: None. L. Vreede: None. I.D. Nagtegaal: None. H.K. 
Schackert: None. A. Geurts van Kessel: None. N. Hoogerbrugge: None. M.J.L. 
Ligtenberg: None. R.P. Kuiper: None.

P11.104
The first mutations in the MYH gene reported in Moroccan colon 
cancer patients
F. Z. Laarabi1,2,3, I. Cherkaoui Jaouad1,2, S. Baert-Desurmont4, K. Ouldim1, A. Ibrahimi5, N. 
Kanouni6, T. Frebourg4, A. Sefiani1,2;  
1Institut National d‘hygiène, département de génétique médicale, Rabat, Morocco, 
2Centre de Génomique Humaine, Faculté de Médecine et de Pharmacie, Université 
Mohammed V Souissi, Rabat, Morocco, 3Laboratoire de Génétique et Biométrie, 
Université Ibn Tofail, Faculté des sciences, Kenitra, Morocco, 4Department of Genetics, 
University Hospital, Institute for Medical Research and Innovation, Rouen, France, 
5Service d‘hépatogastroentérologie, CHU, Fes, Morocco, 6Hôpital Cheikh Zaid, Rabat, 
Morocco.

Background: Biallelic germline mutations in the MYH gene cause MYH-as-
sociated polyposis (MAP) disease, an autosomal recessive form of inherited 
colorectal cancer.
There have been many investigations into MAP that have been conducted in 
many different countries. Currently there is limited data on MAP in Morocco, 
and it is reasonable to think, that the prevalence of this form of genetic pre-
disposition is as high as other autosomal recessive genetic diseases found in 
countries with high rates of consanguinity.
The aim of this study is to examine the frequency of MYH mutations in colo-
rectal cancer and/or attenuated polyposis in Moroccan patients.
Patients and methods: We carried out DNA analysis in 62 patients to screen 
for the three recurrent mutations c.494A>G, c.1145G>A and c.1185_1186dup, 
whereas 40 subjects were screened for germline MYH mutations in the who-
le coding sequence of the MYH gene by direct DNA sequencing.
Results: Three patients with colorectal cancer and attenuated polyposis car-
ried biallelic mutations in the MUTYH gene. One patient with 25 adenomas 
without colorectal cancer carried the c.1145 G>A mutation at a homozygo-
te state and one patient with 3 polyps was heterozygote for the mutation 
c.1145 G>A.
Conclusion: We report the first biallelic MYH mutations in four Moroccan 
patients with clinical criteria of MAP. Despite the relatively small sample size 
of the current study, our findings suggest that the MAP is not a frequent 
cause of colon cancer in Morocco as we had expected.

 F.Z. Laarabi: None. I. Cherkaoui Jaouad: None. S. Baert-Desurmont: None. K. 
Ouldim: None. A. Ibrahimi: None. N. Kanouni: None. T. Frebourg: None. A. 
Sefiani: None.

P11.105
Investigation molecular and epidemiologic of polymorphisms 
Tyr113His gene EPXH1 and DraI-CYP2E1 in xenobiotics metabolism 
for treating patients with sporadic colorectal cancer.
G. M. M. Fernandes1, A. Russo1, A. L. S. Galbiatti1, R. B. Lelis1, N. F. Gazola1, S. P. Santos1, 
M. A. Proença2, A. E. Silva2, G. S. Cunrath3, J. G. Netinho3, É. C. Pavarino1, E. M. Goloni-
Bertollo1;  
1Faculty of Medicine of São José do Rio Preto – FAMERP, São José do Rio Preto-SP, 
Brazil, 2University Estadual Paulista – UNESP, São José do Rio Preto-SP, Brazil, 
3Department of Surgery - Coloproctology Service, Base Hospital, University Hospital, 
Faculty of Medicine of São José do Rio Preto - FAMERP., São José do Rio Preto-SP, Brazil.

Colorectal cancer (CRC) is neoplasm malignancy that occurs in the large 
intestine (colon) and rectum and has a high incidence among Brazilian pa-
tients. The etiology of colorectal cancer includes age over 60 years and life-
style habits (smoking and alcohol consumption). To analyze the frequency 
of polymorphism Tyr113His and DraI-CYP2E1 and the association between 
them and clinicopathological characteristics of the patients compared with 
controls. The study included a total of 231 individuals (57 patients and 174 
controls) Coloproctology Service, Base Hospital, University Hospital, Faculty 
of Medicine of São José do Rio Preto - FAMERP. The variables analyzed were 
age, sex, primary site of occurrence. Molecular analysis was performed by 
Real Time. For the statistical analysis we used chi-square test, Hardy-Wein-
berg and multiple logistic regression. Statistical analysis showed that there 
significant differences between patients and controls in relation to sex (p = 
0.001; OR = 0.27; CI95%= 0.12 to 0.60) and age (p= 0.035; OR= 3.16; CI95%= 
1.08 to 9.25). Also found relation for the DraI-CYP2E1 polymorphism (p≥ 
0.000; OR= 6.78; CI95%= 3.19-14.39). In the present study we observed a 
high frequency of males and in the older age of patients group in the control 
group. Only the polymorphic allele of DraI-CYP2E1 appears to be associated 
with susceptibility to CCR. According to preliminary results, male gender, 
older age and the presence of the polymorphism DraI-CYP2E1*6 are being 
ratified as a risk factor. Results led us to extend for further study of these po-
lymorphisms and others to a better understanding of RCC carcinogenesis.

  G.M.M. Fernandes: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Significant; 
FAPESP. A. Russo: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Significant; 
CAPES. A.L.S. Galbiatti: B. Research Grant (principal investigator, collaborator 
or consultant and pending grants as well as grants already received); Significant; 
FAPESP. R.B. Lelis: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Significant; 
IC - FAPESP. N.F. Gazola: B. Research Grant (principal investigator, collaborator 
or consultant and pending grants as well as grants already received); Significant; 
PIBIC - CAPES. S.P. Santos: B. Research Grant (principal investigator, 
collaborator or consultant and pending grants as well as grants already received); 
Significant; TT3 - FAPESP. M.A. Proença: B. Research Grant (principal 
investigator, collaborator or consultant and pending grants as well as grants 
already received); Significant; CAPES. A.E. Silva: B. Research Grant (principal 
investigator, collaborator or consultant and pending grants as well as grants 
already received); Significant; CAPES e CNPq. G.S. Cunrath: None. J.G. 
Netinho: B. Research Grant (principal investigator, collaborator or consultant 
and pending grants as well as grants already received); Significant; BAP - 
CAPES. É.C. Pavarino: B. Research Grant (principal investigator, collaborator 
or consultant and pending grants as well as grants already received); Significant; 
FAPESP, CAPES e CNPq. E.M. Goloni-Bertollo: B. Research Grant (principal 
investigator, collaborator or consultant and pending grants as well as grants 
already received); Significant; FAPESP, CAPES e CNPq.

P11.106
K-ras gene - possible correlations of its mutational status with the 
histopathological findings in metastatic colorectal carcinomas
F. F. Cionca1, G. Cardos2;  
1The National Institute for Research and Development in the Field of Pathology and 
Biomedical Sciences „Victor Babeş“, Bucharest, Romania, 2Personal Genetics - Medical 
Genetic Centre, Bucharest, Romania.

Background: Gain-of-function K-ras point mutations, present in 30-50% 
of the metastatic colorectal carcinomas (CRC), maintain the active form of 
the ras p21 protein and lead to epidermal growth factor receptor (EGFR) 
independent activation of intracellular signaling pathways, making the anti-
EGFR tumor therapy ineffective.
The aim of this study is to identify possible correlations between the muta-
tional status of the K-ras gene and the histopathological findings in patients 
with CRC.
Methods: We studied 45 patients with CRC, 39 primary tumors and 6 meta-
stases. The formalin-fixed paraffin-embedded tissue samples were analyzed 
using an indirect bistadial immunohistochemical (IHC) technique, perfor-
med with a Dako EnVision+ Dual Link System-HRP, with antibodies for the 
EGFR and the ras protein. Mutations in exon 2, codons 12 and 13 of the K-
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ras gene were detected by PCR-Restriction Fragment Length Polymorphism 
analysis.
Results: K-ras mutations were present in 46, 66 % of the cases (21 cases), 
19 adenocarcinomas and 2 metastases. EGFR was positive in 10 cases in 
tumor cells and in 11 cases in the vessels, with 3 cases of double positivi-
ty. Immunohistochemical overexpression of ras protein was detected in 14 
samples. The relationship between the positivity of the K-ras mutation and 
the positive immunohistochemical reaction for EGFR and the ras protein did 
not reach statistical significance.
Conclusions: There were no significant correlations between the muta-
tional status of the K-ras gene and the IHC reactions for EGFR and ras p21 
protein, proving once more the major role of the molecular analyses in CRC 
anti-EGFR therapy.

 F.F. Cionca: None. G. Cardos: None.

P11.107
Delineating the PMS2 cancer risk
M. Nielsen1, S. ten Broeke1, R. Brohet2, C. M. Tops1, H. Klift van der1, E. Gómez García3, 
F. J. Hes1, N. Hoogerbrugge4, F. H. Menko5, R. C. Niessen6, T. A. van Os7, R. H. Sijmons6, L. 
Spruijt8, S. Verhoef9, M. Velthuizen10, M. G. Ausems11, H. F. Vasen12, J. T. Wijnen1;  
1Centre of Human and Clinical Genetics, Leiden, Netherlands, 2Research center Linnaeus 
Institute Spaarne Hospital, Hoofddorp, Netherlands, 3Department of Clinical Genetics, 
University Hospital;, Maastricht, Netherlands, 45Department of Human Genetics and 
Hereditary Cancer Clinic, Nijmegen, Netherlands, 5Department of Clinical Genetics and 
Human Genetics, VU University Medical Centre, Amsterdam, Netherlands, 6Department 
of Clinical Genetics, University Medical Centre, Groningen, Groningen, Netherlands, 
7Department of Clinical Genetics, Academic Medical Centre Amsterdam, Amsterdam, 
Netherlands, 8Department of Human Genetics and Hereditary Cancer Clinic, University 
Medical Centre, Nijmegen,, Nijmegen, Netherlands, 9Family Cancer Clinic, Netherlands 
Cancer Institute, Amsterda, Amsterdam, Netherlands, 10Department of Medical Genetics, 
University Medical Centre, Utrecht, Netherlands, Utrecht, Netherlands, 11Department 
of Medical Genetics, University Medical Centre, Utrecht,, Utrecht, Netherlands, 12The 
Netherlands Foundation for the Detection of Hereditary Tumours, Leiden, Leiden, 
Netherlands.

Introduction Lynch syndrome is an inheritable cancer syndrome caused by 
mutations in one of the mismatch repair (MMR) genes. The clinical pheno-
type for mutations in the MLH1, MSH2 or MSH6 is comprehensively descri-
bed, but the consequences of a PMS2 mutation are less well understood. We 
aim to establish the cancer risk for PMS2 mutation carriers in the largest 
cohort reported so far.
Methods Data were used from 107 PMS2 families, including approximately 
378 mutation carriers and more than 2500 family members, assembled by 
our centre in cooperation with Dutch university hospitals and several gene-
tic clinics in other European countries. A Kaplan Meier analysis calculating 
cancer risk in proven or obligated PMS2 carriers will be done.
Results The result Kaplan Meier analysis will be shown during the presen-
tation.
In the 378 mutation carriers analyzed, CRC was most frequently diagnosed 
(n=112). In 208 female mutation carriers endometrial (n=29) and breast 
cancers (n=11) (after CRC) were most frequent. Other cancers than the co-
lon or endometrium were reported in a total of 47 cases. 
Discussion In this study we analyze the cancer risks in a large cohort of 
PMS2 mutation carriers.
The tumor spectrum in total group of family members is diverse and families 
seem less severely affected than other MMR deficient families, suggesting a 
lower penetrance for PMS2 mutation carriers.

 M. Nielsen: None. S. ten Broeke: None. R. Brohet: None. C.M. Tops: None. H. 
Klift van der: None. E. Gómez García: None. F.J. Hes: None. N. Hoogerbrugge: 
None. F.H. Menko: None. R.C. Niessen: None. T.A. van Os: None. R.H. 
Sijmons: None. L. Spruijt: None. S. Verhoef: None. M. Velthuizen: None. M.G. 
Ausems: None. H.F. Vasen: None. J.T. Wijnen: None.

P11.108
DNA methylation changes in Lynch syndrome associated normal 
colonic mucosa
S. Valo1,2, S. Kaur2, L. Renkonen-Sinisalo3, H. Järvinen3, J. Mecklin4, M. Nyström1, P. 
Peltomäki2;  
1Department of Biosciences, University of Helsinki, Helsinki, Finland, 2Department 
of Medical Genetics, Haartman Institute, University of Helsinki, Helsinki, Finland, 
3Second Department of Surgery, Helsinki University Central Hospital, Helsinki, Finland, 
4Department of Surgery, Jyväskylä Central Hospital, Jyväskylä, Finland.

Colorectal cancer (CRC) develops via multiple steps which involve genetic 
changes, such as mutations in growth-regulatory genes, and epigenetic al-
terations, such as CpG island hypermethylation. These changes accumulate 
over time in the normal tissue, for example due to many environmental fac-

tors such as diet, and may result in pre-cancerous field defects. Lynch syn-
drome (LS) is associated with inherited defects of the DNA mismatch repair 
genes which together with other genetic and epigenetic changes accelerate 
tumorigenesis. The aim of this project is to gain new insights to the molecu-
lar mechanisms through which DNA methylation can affect colorectal carci-
nogenesis in predisposed LS mutation carriers and to define how CpG island 
methylation of CRC risk genes varies with age, mutation, CRC diagnosis and 
different colorectal regions.
Normal colonic mucosa biopsies from different colorectal regions were 
gathered from 38 Finnish LS mutation carriers during regular surveillance 
in addition with 11 matching normal-polyp pairs. Patient information was 
obtained from a nation-wide registry. CpG island methylation was studied 
with the methylation-specific multiplex ligation-dependent probe ampli-
fication test (MS-MLPA) which detects CpG methylation of selected genes. 
Of 15 CRC risk genes tested so far at least two show increased methylation 
already in normal mucosa which further increases in the vicinity of polyps 
and in polyps themselves. Our preliminary findings suggest that increased 
DNA methylation in normal colonic mucosa may indicate higher risk for de-
veloping CRC.

 S. Valo: None. S. Kaur: None. L. Renkonen-Sinisalo: None. H. Järvinen: 
None. J. Mecklin: None. M. Nyström: None. P. Peltomäki: None.

P11.109
Constitutional epimutation of MLH1 is linked to the variants c.-27C>A 
and c.85G>T present on an ancestral haplotype
I. P. Vogelaar1, C. Kwok2, W. A. G. van Zelst-Stams1, A. R. Mensenkamp1, M. J. L. 
Ligtenberg1, R. W. Rapkins2, R. L. Ward2, N. Chun3, W. C. McKinnon4, M. S. Greenblatt4, M. 
P. Hitchins2;  
1Radboud University Medical Center, Nijmegen, Netherlands, 2University of New South 
Wales, Sydney, Australia, 3Stanford University School of Medicine, Palo Alto, CA, United 
States, 4University of Vermont, Burlington, VT, United States.

Lynch syndrome, caused by germline heterozygous mutations of the DNA 
mismatch repair genes MLH1, MSH2, MSH6 and PMS2, or deletions affecting 
the EPCAM gene upstream of MSH2, is characterized by a predisposition to 
early-onset colorectal and additional extracolonic cancers. An alternative 
but rare cause of Lynch syndrome is a constitutional epimutation of MLH1, 
which is characterized by promoter methylation and transcriptional silen-
cing of a single allele in normal tissues.
Worldwide, five families with autosomal dominant transmission of a consti-
tutional MLH1 epimutation linked to an MLH1 haplotype with two single nu-
cleotide variants (c.-27C>A and c.85G>T) have been identified. To examine 
whether these families share a common ancestry, we performed SNP array-
based genotyping in four of the families. The genotyping revealed a shared 
haplotype across a ≤2.6 Mb region of chromosome 3p22 encompassing 
MLH1 and additional surrounding genes, indicating common ancestry.
This finding has two important implications. First, the candidate region for 
the genetic defect of this epimutation is now defined by the ≤2.6 Mb mi-
nimal region of haplotype overlap between the four families. Furthermore, 
regardless of the exact underlying mechanism, which might be driven by 
either the c.-27C>A or c.85G>T variants, these variants can serve as markers 
for this disease-causing genetic haplotype. Additional carriers of this foun-
der haplotype could be spread across the globe. Our results can therefore 
improve the identification and diagnosis of (yet unexplained) Lynch syndro-
me cases.

 I.P. Vogelaar: None. C. Kwok: None. W.A.G. van Zelst-Stams: None. A.R. 
Mensenkamp: None. M.J.L. Ligtenberg: None. R.W. Rapkins: None. R.L. Ward: 
None. N. Chun: None. W.C. McKinnon: None. M.S. Greenblatt: None. M.P. 
Hitchins: None.

P11.110
Screening for constitutional MLH1 epimutation in the routine 
diagnosis of Lynch syndrome
J. Leclerc1,2,3, M. Crépin1, S. Baert-Desurmont4, J. Tinat4, F. Bonnet5,6, M. Guillaud-Bataille7, 
S. Lejeune8, E. Barouk-Simonet5, C. Dugast9, D. Malka7, G. Morin10, M. Mathieu10, S. 
Manouvrier8,3, T. Frébourg4, M. P. Buisine1,2,3;  
1Lille University Hospital, Department of Molecular Oncology, Lille, France, 2UMR Inserm 
837, Lille, France, 3Lille North of France University, Lille, France, 4Rouen University 
Hospital, Department of Genetics, Rouen, France, 5Bergonie Institute, Bordeaux, France, 
6Inserm U916, Bordeaux, France, 7Gustave Roussy Institute, Department of Genetics, 
Villejuif, France, 8Lille University Hospital, Department of Clinical Genetics, Lille, France, 
9Eugene Marquis Center, Rennes, France, 10Amiens University Hospital, Amiens, France.

Lynch syndrome is characterized by genetic predisposition to colorectal, 
endometrial and other cancers due to germline mutations of the mismatch 
repair genes MLH1, MSH2, MSH6 and PMS2. In a subset of patients without 
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genetic mutation, constitutional MLH1 epimutations (i.e. germline MLH1 
promoter hypermethylation) have been identified as the cause of Lynch 
syndrome.
We first performed a retrospective study in a cohort of 134 unrelated pa-
tients (Hum. Mutat. 2012; 33:180-8), and identified the epimutation in two 
probands, with transgenerational transmission of the epigenetic defect in 
one case.
Starting fall 2009, we implemented MLH1 promoter methylation testing on 
a systematic basis with MLH1 gene analysis in our lab. Thus 160 patients 
were screened for germline epimutation, and 119 additional DNA samp-
les from patients referred to other French institutions and tested negative 
for genetic mutation were sent to our lab for methylation analysis. Altered 
MLH1 and/or PMS2 protein expression was documented for 158 patients 
without deleterious genetic mutation. An epimutation was found for 8 pati-
ents (5 %, 8/158).
Somatic MLH1 promoter hypermethylation is frequently observed in micro-
satellite unstable sporadic cancers and is commonly used to discriminate 
sporadic from hereditary cancers. However it can also reveal the presence 
of a germline epimutation, emphasizing the importance of methylation ana-
lysis in germline DNA, especially for patients with multiple or young-onset 
cancers. Additionally some patients with germline epimutation where not 
tested for somatic hypermethylation due to maintained MLH1 protein ex-
pression or lack of available tumor sample. Systematic constitutional epi-
mutation testing proved to be useful in these cases.

 J. Leclerc: None. M. Crépin: None. S. Baert-Desurmont: None. J. Tinat: 
None. F. Bonnet: None. M. Guillaud-Bataille: None. S. Lejeune: None. E. 
Barouk-Simonet: None. C. Dugast: None. D. Malka: None. G. Morin: None. M. 
Mathieu: None. S. Manouvrier: None. T. Frébourg: None. M.P. Buisine: None.

P11.111
Functional identification of splicing mutations in the exon 10 of 
MLH1, a gene implicated in hereditary colorectal cancer
O. Soukarieh1, M. Hamieh1, P. Gaildrat1, S. Baert-Desurmont2, T. Frébourg1,2, M. Tosi1, A. 
Martins1;  
1Inserm U1079, University of Rouen, Institute for Research and Innovation in 
Biomedicine, Rouen, France, 2Department of Genetics, Rouen University Hospital, Rouen, 
France.

It’s currently known that sequence variations identified in patients can be 
deleterious by affecting mRNA splicing: either by changing splice sites or 
by modifying splicing regulatory elements. Here, we analyzed the effect on 
splicing of all single-substitutions reported on the Leiden Open Variation 
Database in the exon 10 of MLH1 (n=22), a gene implicated in hereditary 
colorectal cancer (also called Lynch Syndrome). Ex vivo splicing assays with 
representative minigenes revealed that only 5 out of the 22 tested muta-
tions had no effect on splicing. Among the splicing alterations induced by 
the remaining 17 mutations, we detected the following events: (i) creation 
of internal splice site, (ii) increased exon inclusion, and (iii) increased exon 
skipping. Mutations located outside splice sites but inducing exon inclusion 
or skipping were further analyzed by using a completely heterologous mi-
nigene particularly sensitive to the presence of exonic splicing regulatory 
sequences. Results suggest that indeed those mutations alter splicing regu-
latory elements. We could confirm the drastic impact on splicing of one of 
these mutations by analyzing a RNA sample from a patient. Interestingly, 
in this case, we observed not only increased skipping of exon 10 but also 
of exons 9-10 and 10-11. Our results indicate that the exon 10 of MLH1 is 
very sensitive to splicing mutations. Moreover, this study contributes to the 
molecular diagnosis of hereditary colorectal cancer.

 O. Soukarieh: None. M. Hamieh: None. P. Gaildrat: None. S. Baert-
Desurmont: None. T. Frébourg: None. M. Tosi: None. A. Martins: None.

P11.112
Elimination of pseudogene interference in a PMS2 mutation screen. 
Validation in patients at risk for Lynch Syndrome in Ontario, Canada.
J. M. Kelly1, C. Reith1, A. J. Stuart1, D. K. Driman2, P. J. Ainsworth2;  
1London Health Sciences Centre, Mol Dx Lab., London, ON, Canada, 2Dept. Pathology, 
LHSC/Western University., London, ON, Canada.

Lynch Syndrome (LS) is characterized by mutations in the DNA mismatch 
repair genes MSH2, MLH1, MSH6, and PMS2. However the identification of 
PMS2 specific mutations is challenged by a wealth of pseudogenes, along 
with the allelic diversity of the 3’ region of PMS2, a complexity which has 
probably lead to under-reporting PMS2 gene mutations as a cause of LS. We 
describe a technique to characterize the PMS2 gene which combines MLPA 
analysis utilizing SNP-specific probes, along with methodology, adapted 

from Clendenning et al, utilizing genomic LR-PCR enabled, and direct speci-
fic sequencing, of both PMS2 and PMS2CL exons.
The identification of LS in a panel of 30 patients, at risk of this disease by 
clinical history, was approached by examination of their tumour tissue/DNA 
(where available) using immunohistochemical analysis of the 4 MMR prote-
ins, along with assessment of microsatellite instability of the tumour DNA. 
Using the PMS2 technique outlined above on leukocyte-derived genomic 
DNA, PMS2 gene mutations were identified in 6 unrelated individuals in the 
panel of 30 patients: (c.736_741delins [four unrelated families], c.1882C>T, 
and a deletion containing exons 5-7, i.e. 6/30). All 6 individuals demonstra-
ted isolated imunohistochemical loss of PMS2. No PMS2 mutations were 
identified in 2 further individuals also showing isolated imunohistochemi-
cal loss of PMS2, and no PMS2 mutations were identified in any individuals 
(14) showing imunohistochemical loss of both MLH1 and PMS2.
Immunohistochemical analysis of the MMR proteins followed by blending 
MLPA with sequence analysis can effectively identify deleterious PMS2 gene 
mutations in individuals at risk of LS.

 J.M. Kelly: None. C. Reith: None. A.J. Stuart: None. D.K. Driman: None. P.J. 
Ainsworth: None.

P11.113
Lynch syndrome due to PMS2 mutations: one clinic‘s experience
T. Graham1, J. Cohen1, L. Velsher2;  
1Sunnybrook Odette Cancer Centre, Toronto, ON, Canada, 2North York General Hospital, 
Toronto, ON, Canada.

PMS2 is a mismatch repair gene that forms a dimer with MLH1. Whereas 
MLH1 mutations are found in almost 50% of Lynch syndrome cases, PMS2 
mutations are a rare cause of this condition. Information regarding the spec-
trum of disease due to PMS2 mutations is limited. In our hereditary cancer 
clinic we have 3 PMS2 families from a total of 44 mutation-proven Lynch 
families. We discuss each case to show the variability of presentation. These 
cases add to the limited clinical information about Lynch due to PMS2 muta-
tions. We also review some of the basic science evidence to support reduced 
penetrance of heterozygous PMS2 mutations.
Case Proband’s cancer Criteria by pedigree PMS2 mutation
EC Ovary (endometrioid) 56 y.o. 

Cecum adenoca 58 y.o Amsterdam II c.730C>T 
p.Gln244X (exon 7)

KA Sigmoid adenoca 29 y.o. None c.1788delA 
p.lys593fs

ES Endometrial 46 y.o. Amsterdam I c.132_134delAAA 
P.Glu44_Asn45delinsAsp

 T. Graham: None. J. Cohen: None. L. Velsher: None.

P11.114
Lynch Syndrome among Ashkenazi Jews
Y. Goldberg1, I. Kedar2, R. Kariv3, N. Halpern1, M. Plesser1, L. Kaduri1, M. Sagi4, I. Lerer4, 
T. Hamburger1, A. Hubert1, E. Pikarsky5, D. Abeliovich4, I. Solar6, H. Strul3, G. Rosner3, H. 
Baris2,7, Z. Levi8,7, T. Peretz1;  
1Sharret Institute of Oncology, Hadassah-Hebrew University Medical Center, Jerusalem, 
Israel, 2The Raphael Recanati Genetics Institute, Rabin Medical Center, Beilinson 
Hospital, Petach Tikva, Israel, 3Department of Gastroenterology, TASMC, Tel Aviv, 
Israel, 4Department of Human Genetics, Hadassah-Hebrew University Medical Center, 
Jerusalem, Israel, 5Department of Pathology, Hebrew University-Hadassah Medical 
School, Jerusalem, Israel, 6Department of Pathology, TASMC, Tel Aviv, Israel, 7Sackler 
School of Medicine, Tel Aviv University, Tel Aviv, Israel, 88Gastroenterology Division, 
Rabin Medical Center, Beilinson Hospital, Petach Tikva, Israel.

Lynch Syndrome (LS) is caused by mutations in DNA mismatch repair genes. 
Diagnosis is not always trivial and may be costly. Knowledge of incidence, 
genotype-phenotype correlation, spectrum of mutations and genes involved 
in specific populations, facilitates the diagnostic process and contributes to 
clinical work-up. Aim: To report the unique features of LS, gene distribution, 
mutations detected and co-occurrence of related syndromes in Ashkenazi 
Jews. METHODS: Patients were studied in high risk clinics. Diagnostics fol-
lowed a multi-step process. It included testing for founder mutations, tumor 
testing, gene sequencing and MLPA. LS was defined by positive tumor analy-
sis and/or positive mutation testing. RESULTS: We describe a cohort of 120 
carriers from 75 Ashkenazi families with LS. Mutations were identified in 
51/75 (68%) families. 36 families harbored mutations in MSH2, 9 had muta-
tions in MSH6, and 6 had mutations in MLH1. 37/51 (73%) families carried 
one of the 3 ‚Ashkenazi‘ founder mutations in MSH2 or MSH6. Each of the 
other 14 families carried a private mutation. 3 (6%) were large deletions. 
Only 25/75 (33%) families were Amsterdam Criteria positive, 62 (83%) 
were Bethesda positive and 13 (17%) did not comply with any clinical cri-
teria. We report C-MMRD and co-occurrence of BRCA and LS in our cohort. 
CONCLUSIONS: Mutation spectrum and gene distribution among Ashkenazi 
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Jews are unique. Three founder mutations cause LS in 73% families with 
known mutations. MSH2 and MSH6 cause the majority of cases, while MLH1 
comes third. These features affect the phenotype, the diagnostic process, 
risk estimation, and genetic counseling.

 Y. Goldberg: None. I. Kedar: None. R. Kariv: None. N. Halpern: None. M. 
Plesser: None. L. Kaduri: None. M. Sagi: None. I. Lerer: None. T. Hamburger: 
None. A. Hubert: None. E. Pikarsky: None. D. Abeliovich: None. I. Solar: None. H. 
Strul: None. G. Rosner: None. H. Baris: None. Z. Levi: None. T. Peretz: None.

P11.115
One next generation sequencing panel for all patients suspected of 
hereditary cancer
Y. J. Vos, B. Sikkema-Raddatz, K. K. v. Dijk-Bos, P. v. Norel, L. F. Johansson, E. N. de Boer, H. 
Westers, A. H. v.d. Hout, R. J. Sinke, R. H. Sijmons;  
University Medical Centre Groningen, University of Groningen, Groningen, Netherlands.

Phenotypes of many hereditary tumour syndromes are known to overlap. In 
addition, different genes may underlie one syndrome. Therefore the num-
ber of genes to examine in a particular clinical case can be large. In current 
diagnostic and reimbursement settings, the number of genes that can be 
analysed for one patient through Sanger sequencing is limited. Next genera-
tion sequencing offers novel possibilities to analyse large numbers of genes 
in parallel at relatively low cost. We developed a kit based on Agilent Sure 
Select Target Enrichment for simultaneous mutation detection in 73 genes 
that have previously been associated with tumour syndromes. The kit has 
been validated by two series of twelve patients with known variants identi-
fied through Sanger sequencing of the BRCA or the Lynch syndrome genes. 
In addition, a set of twelve breast or colorectal cancer patients was analysed 
anonymously for all 73 genes.
The samples were sequenced using 151 bp paired-end reads on an Illumi-
na MiSeq sequencer and analysed using the Next gene software and Carta-
genia. All pathogenic mutations, unclassified variants and polymorphisms 
previously detected were identified. Furthermore, 40 novel variants that 
were identified in twelve anonymous patients could be confirmed by Sanger 
sequencing.
The Cartagenia software allows blocking the analysis of certain genes. For 
diagnostic purposes genes within the panel have been defined for filtering, 
e.g. depending on the availability of preventive options. The genes to be ana-
lysed will be decided during genetic counselling prior to testing.

 Y.J. Vos: None. B. Sikkema-Raddatz: None. K.K. v. Dijk-Bos: None. P. v. Norel: 
None. L.F. Johansson: None. E.N. de Boer: None. H. Westers: None. A.H. v.d. 
Hout: None. R.J. Sinke: None. R.H. Sijmons: None.

P11.116
Influence of VEGF polymorphism -634 G/C on VEGF mRNA expression 
and susceptibility to sporadic colon cancer
T. Cacev, J. Ponos, S. Kapitanovic;  
Rudjer Boskovic Institute, Zagreb, Croatia.

Angiogenesis is one of the six postulated hallmarks of cancer and Vascular 
endothelial growth factor (VEGF) is one of the key mediators of this very 
complex process. Thusfar no prognostic and predictive markers for VEGF 
expression have been established and therefore the prediction of VEGF pro-
duction based on individual genetic background might be useful in the pre-
diction of disease progression and/or the efficacy of anti-cancer treatment.
VEGF gene is highly polymorphic, with many single nucleotide polymorphis-
ms (SNPs) that may affect VEGF production and/or activity and possibly 
lead to inter-individual differences in tumor development and progression.
In this study we have examined the influence of VEGF -634 G/C (rs2010963) 
polymorphism on VEGF mRNA expression as well as susceptibility to spora-
dic colon cancer.
VEGF mRNA expression analysis in tumour tissue was performed by real-ti-
me RT-PCR. VEGF -634 G/C genotyping was performed in 250 patients with 
sporadic colon cancer and 250 unrelated healthy volunteers by real-time 
PCR-SNP analysis.
A statistically significant correlation between VEGF mRNA expression and 
VEGF -634 G/C genotypes was found (p=0.019). Genotypes carrying the G 
allele (GG+CG) were associated with high VEGF mRNA expression, while the 
CC genotype was associated with low VEGF mRNA expression. However, the-
re was no statistically significant association between VEGF -634 G/C geno-
types and susceptibility to sporadic colon cancer.
Finally, we can conclude that although in our study VEGF -634 G/C poly-
morphism was associated with VEGF mRNA expression in sporadic colon 
tumours it was not associated with susceptibility to this type of cancer.

 T. Cacev: None. J. Ponos: None. S. Kapitanovic: None.

P11.117
Copy Number Alterations in Small Intestinal Neuroendocrine 
Neoplasms Determined by Array Comparative Genomic Hybridization
J. Hashemi1, O. Foutohi1, L. Sulaiman1, M. Kjellman2,3, A. Höög1, J. Zedenius1,3, C. Larsson1;  
1Department of Oncology-Pathology, Karolinska Institutet, Cancer Center Karolinska, 
Karolinska University Hospital, Stockholm, Sweden, 2Department of Molecular Medicine 
and Surgery , Karolinska Institutet, Cancer Center Karolinska, Karolinska University 
Hospital, Stockholm, Sweden, 3Department of Breast and Endocrine Surgery , Karolinska 
Institutet, Cancer Center Karolinska, Karolinska University Hospital, Stockholm, Sweden.

Small intestinal neuroendocrine neoplasms (SI-NENs) are typically slow-
growing neoplasms that have metastasized already at the time of diagnosis. 
To further define regions of recurrent copy number (CN) alterations (CNA), 
we applied array CGH on SI-NENs including 18 primary tumors and 12 me-
tastases. The most frequent abnormality was loss on chromosome 18 obser-
ved in 70% of cases. CN losses were also frequently found on chromosomes 
11 (23%), 16 (20%), and 9 (20%), with regions of recurrent CN loss identi-
fied in 11q23.1-qter, 16q12.2-qter, 9pter-p13.2 and 9p13.1-11.2. Gains were 
most frequently detected in chromosomes 14 (43%), 20 (37%), 4 (27%), 
and 5 (23%) with recurrent regions of CN gain located to 14q11.2, 14q32.2-
32.31, 20pter-p11.21, 20q11.1-11.21, 20q12-qter, 4 and 5. Quantitative 
PCR analysis confirmed most CNAs detected by a-CGH as well as revealed 
CNAs in an extended panel of SI-NENs. Unsupervised hierarchical clustering 
of recurrent regions of CNAs revealed two important tumor groups and 5 
chromosomal clusters. Loss in chromosomes 20, 18, 16 and 11 were found 
in both tumor groups. Tumor group II was enriched for alterations in chro-
mosome cluster D, including gain on chromosomes 4, 5, 7, 17 and gain on 20 
in chromosome cluster B. Gain on 20pter-p11.21 was associated with short 
survival. Statistically significant differences were observed between prima-
ry tumors and metastases for loss on 16q and gain on 7.In conclusion, our 
results revealed several CNAs in recurrent candidate regions with a potenti-
al role in SI-NEN development. Distinct genetic alterations and pathways are 
involved in tumorigenesis of SI-NENs.

 J. Hashemi: None. O. Foutohi: None. L. Sulaiman: None. M. Kjellman: 
None. A. Höög: None. J. Zedenius: None. C. Larsson: None.

P11.118
Gallbladder Cancer Predisposition: A Multigenic Approach involving 
Inflammatory, Xenobiotic and Steroidal receptor genes
K. L. Sharma1, S. Misra2, A. Kumar1, B. Mittal1;  
1Sanjay Gandhi Post Graduate Institute of Medical Sciences (SGPGIMS), Lucknow, India, 
2CSMMU, Lucknow, India.

Introduction: Gallbladder cancer (GBC) is a multifactorial disease with 
complex interplay between multiple genetic variants. We analyzed 15 po-
lymorphisms in 9 genes involved in inflammatory, xenobiotic and steroidal 
receptor pathways to find out combinations of genetic variants contributing 
to GBC risk.
Methods: The genes included in the study were (MMP-2,7,9) TIMP-2, 
CYP1A1, CYP1B1, PLCE1, LXR-alpha and LXR-beta. Genotypes were deter-
mined by PCR-RFLP and Taqman probes. Statistical analysis was done by 
SPSSver16. Multilocus analysis was performed by Classification and Regres-
sion Tree Analysis (CART) and MDR to identify genetic variants in modifying 
GBC risk. In-silco analysis was performed using Bioinformatics tools (F-SNP, 
FAST-SNP).
Results: Single locus analysis by logistic regression showed association of 
MMP2 (-735 C>T, -1306 C>T), MMP7 -181 A>G, MMP-9 (P574R, R668Q), 
TIMP2-418 G>C, CYP1A1-MspI, CYP1A1-Ile462Val, PLCE1 (rs2274223 
A>G, rs7922612 T>C) and LXR-beta T>C (rs3546355 G>A, rs2695121 T>C) 
polymorphisms with GBC risk (pA, rs2695121 T>C), MMP-2 (-1306C>T) 
and MMP-9 (R668Q) and PLCE1 rs2274223A>G to be key players in GBC 
causation (p<0.001, CVC=7/10). The results were further supported by in-
dependent CART analysis ((p<0.001). Sub-group analysis based on gender 
and gallstone status showed distinct subsets of genetic signatures in GBC 
susceptibility. Insilico analysis revealed variable change in splicing or tran-
scriptional regulation.
Conclusion: The multigenic approach showed the importance of PLCE 1, 
LXR-beta and MMPs genetic variants and their interactions in contributing 
to GBC risk.
Grant support: DBT, DST and ICMR (INDIA)
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P11.119
Whole genome and whole exome sequencing of gastric cancer 
samples
D. Esser1, P. Rosenstiel1, J. Haag2, N. Holze2, S. Schreiber1,3, C. Röcken2;  
1Institute for Clinical Molecular Biology, Christian-Albrechts-University, Kiel, Germany, 
2Institute for Pathology, Christian-Albrechts-University, Kiel, Germany, 33 Department of 
General Internal Medicine, University Hospital Schleswig-Holstein, Kiel, Germany.

Gastric cancer is diagnosed in 8% of all cancer cases and causes 10% of the 
cancer deaths worldwide (Jemal et al., 2011). To further analyze the genetic 
basis of gastric cancer, we sequenced the whole genome of a microsatellite 
stable and a microsatellite unstable gastric carcinoma and the genome of 
the matched normal tissue samples on the Illumina HiSeq with an average 
coverage of 49x. In order to increase the read depth in the coding regions 
we performed whole exome capture using the Agilent SureSelect Human All 
Exon v2 kit followed by sequencing on the Solid 4 and received an additional 
average coverage of 55x.
Using a comprehensive filter strategy for single nucleotide variants (SNVs) 
and structural variants (SVs) we were able to identify a multitude of novel 
potentially damaging mutations that are followed up by functional assays. 
Recurrence is assessed in an independent cohort of gastric cancer patients. 
With help of the databases OMIM, HGMD and GWAS we could further de-
tect a great number of known cancer associated SNVs. Pathway (KEGG) and 
functional (GO) analysis of SNVs and SVs were performed using 1087 samp-
les from the 1000 Genomes project as a normal variant matrix.
The results highlight a strategy of an exemplary tumor genome analysis that 
combines both exome and whole genome sequence information with two 
different NGS platforms, uses population-based whole genome resources as 
a novel pathway-based filter and integrates SNV as well as SV analysis.

 D. Esser: None. P. Rosenstiel: None. J. Haag: None. N. Holze: None. S. 
Schreiber: None. C. Röcken: None.

P11.120
Gastric cancer as a part of BRCA1-related syndrome
E. N. Suspitsin1,2, V. M. Moiseyenko1, N. M. Volkov1, G. A. Yanus1,2, A. G. Iyevleva1, A. V. 
Kornilov1, E. N. Imyanitov1,2,3;  
1N.N. Petrov Institute of Oncology, St.-Petersburg, Russian Federation, 2St.-Petersburg 
State Pediatric Medical University, St.-Petersburg, Russian Federation, 3I.I. Mechnikov 
North-Western Medical University, St.-Petersburg, Russian Federation.

The risk of cancer disease in BRCA1 mutation carriers is believed to be re-
stricted mainly to breasts and ovaries. We screened 65 patients with gastric 
cancer (GC) for Russian BRCA1 5382insC founder allele, and identified 2 
(3%) heterozygotes. Both mutation-positive patients demonstrated unu-
sually pronounced and durable response to platinum-containing therapy, 
and reported personal or family history of breast or ovarian cancer. Patient 
1, 60 years old female, was treated by cisplatin/5-fluorouracil, and showed 
66% reduction of tumor size with a time to progression 10.7 months; her 
mother was affected by ovarian cancer. Patient 2, 62 years old female, was 
treated by doxorubicin/cisplatin/5-fluorouracil; the reduction of tumor size 
was 93%, and the time to progression was 21.9 months; this patient had a 
personal history of successfully cured breast cancer at age 44. In accordance 
with the “two-hit” mechanism of inactivation of hereditary cancer gene, 
both BRCA1-associated gastric carcinomas showed the somatic deletion of 
the wild-type BRCA1 allele. The involvement of BRCA1 germ-line mutations 
in GC development may be somewhat related to regional attitudes, which 
until recently included frequent use of strong alcohol, low intake of fresh 
fruits and vegetables, excessive consumption of fat and salty food, etc. Thus, 
based on (1) the elevated frequency of BRCA1 mutations in GC patients, (2) 
the pronounced sensitivity of mutation-positive GC to platinum containing 
therapy, and (3) the somatic loss of the wild-type BRCA1 allele in the tumor 
tissue, we conclude that some cases of gastric carcinoma may be linked to 
BRCA1 syndrome.

 E.N. Suspitsin: None. V.M. Moiseyenko: None. N.M. Volkov: None. G.A. 
Yanus: None. A.G. Iyevleva: None. A.V. Kornilov: None. E.N. Imyanitov: None.

P11.121
Somatic alterations of the E-Cadherin gene predict survival of gastric 
cancer patients mainly those presenting with familial history
J. Carvalho1, G. Corso2, D. Marrelli2, C. Vindigni3, B. Carvalho4, R. Seruca1, F. Roviello2, C. 
Oliveira1;  
1Institute of Molecular Pathology and Immunology of the University of Porto 
(IPATIMUP), Porto, Portugal, 2Department of Human Pathology and Oncology, Unit of 
Surgical Oncology, University of Siena and Instituto Toscano Tumori (ITT), Siena, Italy, 
3Unit of Pathology, Azienda Ospedaliera Universitaria Senese, Siena, Italy, 4Department 
of Pathology, VU University medical center, Amsterdam, Netherlands.

The prognosis of gastric cancer (GC) is poor, the treatment ineffective, and 
the molecular pathogenesis players vastly unknown. As E-cadherin (CDH1) 
deregulation and Microsatellite Instability (MSI) define two major paths 
involved in GC, we characterized and stratified 246 GC cases according to 
alterations in these pathways.
We systematically analysed a GC series comprising distinct clinical settings 
(sporadic, familial) and tumour histological types (intestinal, diffuse), for 
the presence of CDH1 structural alterations (mutations, LOH) and promoter 
hypermethylation. Independently of clinical setting and histotype, ~30% of 
all cases displayed CDH1 somatic alterations. Familial intestinal GC (FIGC) 
and both histological types of sporadic GC showed methylation and structu-
ral CDH1 alterations, whilst tumours from hereditary diffuse GC HDGC sho-
wed exclusively CDH1 methylation. Importantly, the worst patient survival 
rate was seen for FIGC patients carrying CDH1 structural alterations. MSI 
phenotype was significantly different between sporadic (19%) and fami-
lial (39%) GC and between intestinal (31.2%) and diffuse (12.8%) GC. MSI 
phenotype occurred preferentially in FIGC families. Notably, among FIGC fa-
milies, we identified the group with the worst survival who presented MSS 
tumours and CDH1 structural alterations (85.7%), and the group presenting 
the best prognosis with tumours carrying CDH1 epigenetic alterations and 
MSI phenotype (77.8%).
In conclusion, this work pinpointed a somatic molecular landscape that 
determines clinical outcome in GC patients. Particularly for FIGC families, 
stratification at diagnosis, based on somatic CDH1 alterations and MSI phe-
notype, may significantly improve clinical management.

 J. Carvalho: None. G. Corso: None. D. Marrelli: None. C. Vindigni: None. B. 
Carvalho: None. R. Seruca: None. F. Roviello: None. C. Oliveira: None.

P11.122
Molecular classification of gastric cancers using an extended panel of 
gene amplifications
M. Minarik1, L. Dusek2, B. Belsanova1, P. Minarikova3, I. Tuckova4, M. Zavoral3, L. 
Benesova1;  
1Genomac Research Institute, Prague, Czech Republic, 2Institute of Biostatistics and 
Analyses, Masaryk University, Brno, Czech Republic, 3Internal clinic, 1st Faculty of 
Medicine, Charles University in Prague and Military University Hospital, Prague, 
Czech Republic, 4Department of pathology, Military University Hospital, Prague, Czech 
Republic.

Introduction: Gastric cancer represents the third most common malignan-
cy of the gastrointestinal tract in the Czech Republic. Recent advances in 
biological anticancer therapy revealed importance of understanding of tu-
mor biology underlying its clinical behavior. The standard histopathology 
categorization into intestinal or diffuse type (lauren classification) is useful 
for assessing general prognosis, especially, uncovering hereditary origin of 
the tumor for subsequent CDH1 testing. It is clear, however, that in order to 
estimate therapy response, further evaluation of molecular profiles is highly 
desirable.
Aims: In this project we evaluated a large panel of gene amplifications in an 
attempt to classify gastric cancer tumors.
Methods: Formalin-fixed paraffin-embedded (FFPE) sections from a total of 
85 patients were subjected to molecular analysis. Gene amplifications were 
analyzed by Multiplex Ligation-dependent Probe Amplification (MLPA). The 
final panel consisted of a total of 70 common oncogenes and tumor supres-
sors. The complex patterns were statistically processed by hierarchical data 
clstering using Ward and farthest neighbor method.
Results: The overall success rate of DNA extraction from the gastric FFPE 
samples was at a level of 85%. Both statistical approaches delivered simi-
larities in data clustering. The resulting dendrograms revealed comparably 
constituted subclusters of samples. As expected HER2, MYC, p16 and b-CAT 
genes were among the most frequently amplified.
Conclusions: Presence of specific gene amplification may indicate aberrant 
activation of various signaling pathways, hence, define characteristic tumor 
behavior. A correlation to monitoring parameters such as progression-free 
survival or overall survival is ongoing.
Supported by the Czech Ministry of Health grant no. NT13640

 M. Minarik: None. L. Dusek: None. B. Belsanova: None. P. Minarikova: 
None. I. Tuckova: None. M. Zavoral: None. L. Benesova: None.

P11.123
Abnormal methylation of tumor-related genes in biopsies of the 
gastric mucosa from patients previously operated on gastric cancer.
N. Checunova, T. Kchorobrich, D. Zaletaev, M. Nemtsova;  
First Moscow Medical Sechenov University, Moscow, Russian Federation.
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Gastric cancer (GC) is one of the most common malignant tumors in the world. 
GC develops through the accumulation of genetic and epigenetic alterations. 
Epigenetic silencing of tumor-related genes, due to hypermethylation of the 
CpG sites in the promoter regions, has emerged as one of the main genetic 
alterations in cancer development. Aberrant methylation of tumor-related 
genes is one of the early events in carcinogenesis, it can be determined before 
the clinical manifestation of the tumor.
We investigated the clinical and prognostic importance of CpG-island hyper-
methylation in 6 tumor-related genes (CDH1, RASSF1А, MLH1, N33, DAPK, 
RUNX,) for gastric cancer patients. We examined hypermethylation of 6 tumor-
related genes in 35 frozen biopsies of the gastric mucosa, obtained during en-
doscopic research, from patients previously operated on gastric cancer.
There was no hypermethylation of the CpG sites of CDH1, RASSF1А, MLH1, 
N33, DAPK, RUNX3 genes in 29 biopsies. In 6/35 samples we have identi-
fied aberrant methylation of CDH, N33, RUNX3 genes, in 1 patient we have 
identified aberrant methylation of three genes (CDH1, N33, RUNX3), in 2 pa-
tients - two genes (CDH1, N33), in 3 patients - of one methylated gene (N33 
or RUNX3).
The current study shows that the hypermethylation of tumor-related genes 
may be used as additional marker for postsurgical monitoring of gastric can-
cer patients.

 N. Checunova: None. T. Kchorobrich: None. D. Zaletaev: None. M. Nemtsova: 
None.

P11.124
Foveolar cells phagocytose apoptotic neutrophils in chronic active 
Helicobacter pylori gastritis.
F. Pugliatti1, L. Rigoli1, C. Di Bella1, F. Fedele2, V. Procopio1, S. Cara1, R. Caruso2;  
1Department of Pediatrics, Medical School, Messina, Italy, 2Department of Human 
Pathology, Medical School, Messina, Italy.

The recognition and removal of apoptotic inflammatory cells by tissue ma-
crophages and non-professional phagocytes, in a process called efferocyto-
sis, is required for resolution of inflammation and is actively anti-inflamm-
atory. Biopsy specimens from 28 subjects with or without H. pylori infection 
and active inflammation were examined and graded according to the up-
dated Sydney system. Light microscopy, electron microscopy, and Terminal 
Deoxynucleotidyltransferase-Mediated UTP End Labeling staining were 
used to identify apoptosis. H. pylori infection was detected by histology and 
by molecular assay in 16 out of 28 cases. DNA from paraffin-embedded ga-
stric biopsies was amplified using primers specific for cagA, for the cag „em-
pty site“ as well as for the s and m alleles of vacA. The more virulent cagA-
positive strains were found in five out of nine patients with chronic active 
gastritis. The vacA s1/m1 and s2/m1 genotypes were more common in nine 
patients with chronic active gastritis, while the vacA s2/m2 genotype was 
more frequent in seven patients with chronic inactive gastritis. Apoptotic 
neutrophils were also detected within the cytoplasmic vacuoles of the fo-
veolar cells of nine cases with chronic active gastritis. Transmission electron 
micrographs revealed further apoptotic neutrophils within spacious phago-
somes of foveolar cells in a similar manner to those described in late-phase 
efferocytosis both in vivo and in vitro. These new observations expand the 
morphological spectrum of gastritis in patients infected with more virulent 
H. pylori strains, compatible with an anti-inflammatory role for the gastric 
epithelial cells in their removal of apoptotic neutrophils during active chro-
nic gastritis.

 F. Pugliatti: None. L. Rigoli: None. C. Di Bella: None. F. Fedele: None. V. 
Procopio: None. S. Cara: None. R. Caruso: None.

P11.125
O-6-methylguanine-DNA methyltransferase variant in gastric cancer 
samples from Kashmiri population
T. N. Patel, N. A. Chikan;  
VIT, Vellore, India.

Background and aims: The Kashmiri population under investigation is a 
non-migrant population with special social, personal and dietary habits. 
Gastric cancer along with esophageal cancer accounts more than 60% of 
all cancers in the region. O6-methylguanine methyltransferase (MGMT) the 
enzyme of our interest repairs, O6-Methylguanine (O6-meG), a DNA adduct. 
Genetic alterations and variants of MGMT gene impair the protein’s ability 
to remove alkyl groups from the O6-position of guanine, thereby raising the 
mutation rate and increasing the risk of cancer.
Methods: We have analyzed fresh frozen gastric cancer samples for MGMT 
variation using conventional method followed by PCR product sequencing.
Results: Out of 30 samples we studied, 13 neoplastic tissue harbored soma-

tic missense MGMT mutations in Exon 5, leading to S151I, which according 
to in silico analysis reduced MGMT function.
Conclusion: In summary, we found that there is variation in MGMT exon 5 
in neoplastic tissue which may lead to impaired DNA repair and contribu-
ting to underlying molecular mechanisms in progression of cancer.

 T.N. Patel: None. N.A. Chikan: None.

P11.126
Chromogenic In Situ Hybridization, a viable alternative to FISH, for 
detection the HER2neu gene amplification in gastric cancer
M. Neagu;  
National Institute of Pathology Victor Babes, Bucharest, Romania.

Gastric cancer is one of the most common solid tumours, being the second 
leading cause of cancer death worldwide, after lung cancer.
Detection of Her 2 neu amplification, its useful to guide therapy for patients 
with gastroesophageal cancer, as patients with HER2 amplification may be 
candidates for Herceptin therapy and to confirm the presence of HER2 am-
plification in cases with 2+ HER2 protein overexpression by immunohisto-
chemistry.
Methods: we collected 55 paraffin-embedded tissue sections of gastric can-
cer, for which the HER2 status had been predetermined using immunohi-
stochemistry, for this cases determined HER2 gene and chromosome 17 
copy numbers using the dual-color PathVysion HER2 DNA probe set (Abbott 
Molecular), respectively CISH and the scoring system and interpretation of 
CISH was from - Zytovision.
Immunohistochemistry alone is not sufficient, for determining HER2 status 
in gastric cancer, detection of Her 2 neu amplification it is a useful methodo-
logy for confirming ambiguous immunohistochemistry results.
CISH is a method for detection of gene amplification using a peroxidase re-
action, is more practical alternative, due to lower cost, no requirement of 
fluorescence microscope, use of existing bright-field microscopy, archivable 
and quantitative results, it s easy to observe both the tissue morphology and 
the gene amplification evaluation
The CISH results were compared with dual-colour fluorescence in situ hybri-
disation (FISH) data, there was 98% concordance between CISH and FISH
The high concordance, indicates that CISH is a viable alternative to FISH, for 
detection of HER 2 NEU gene amplification in gastric cancer.

 M. Neagu: None.

P11.127
The correlation between polymorphism of Toll-Like Receptor 4 and 
cytokines TNFα, TLR4, TGFβ, CD14 AND CCR2 and bacterial infections 
in patients with pancreatic cancer in Polish population.
M. Durlik1,2, M. Zagozda1,2, M. Fic1,2, M. Nowak-Niezgoda2, W. L. Olszewski1,2;  
1Mossakowski Medical Research Centre Polish Academy of Science, Warsaw, Poland, 
2Central Clinical Hospital, Ministry of Internal Affairs, Warsaw, Poland.

Introduction: Toll-Like Receptors, antigen CD14, pro- and anti-inflamm-
atory cytokines and chemokines with their receptors are involved in the 
mechanism of innate response during bacterial infections. Polymorphism 
in these genes can cause that their products may be functionally inefficient 
and consequence of this may be tendency of some patient to the develop-
ment of extensive inflammation and sepsis. The aim of study was to research 
markers of bacterial infections, surgical wound healing disorders or fistula 
anastomosis in patients operated on pancreatic cancer. Material and me-
thods: Genetic polymorphisms was surveyed polymerase chain reactions - 
restriction fragment length polymorphism analysis technique in 62 patients 
with pancreatic cancer. A control group of 130 blood donors was ethnically 
matched to the study and randomly selected to comparing the study data. 
Results: We did not note statistical importance of polymorphic genotypes 
in TNFα (-308G/A), TLR4 (1363C/T), CCR2 (190G/A) and CD14 (-159C/T) 
genes. Compared with healthy volunteers we observed that polymorphis-
ms of TLR4 (1063A/G) gene was statistically significant. Conclusions: Up 
to now we still searching for specific genetic marker for bacterial infection 
during pancreatic cancer. Despite of this we are able to determine that TLR4 
(1063A/G) gene is crucial to pancreatic bacterial infections.

 M. Durlik: None. M. Zagozda: None. M. Fic: None. M. Nowak-Niezgoda: 
None. W.L. Olszewski: None.
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P11.128
Constitutional mismatch repair deficiency syndrome in Israel caused 
by founder mutations in the MMR genes
I. Barnes-Kedar1, Z. Levi2,3, H. Toledano4,3, M. Halpern5, I. Lerer6, T. Peretz7, R. Kariv8, E. E. 
Half9, N. Magal1, K. Wimmer10, Y. Goldberg7, D. Berkovich11, H. N. Baris1,3;  
1The Recanati Genetic Institute, Beilinson Hospital, Petah Tikva, Israel, 
2Gastroenterology Division, Rabin Medical Center, Beilinson Hospital, Petah Tikva, Israel, 
3Sackler School of Medicine, Tel Aviv University, Tel Aviv, Israel, 4Pediatric Oncology, 
Schneider Children‘s Medical Center, Petah Tikva, Israel, 5Department of Pathology, 
Rabin Medical Center, Hasharon Hospital, Petah Tikva, Israel, 6Department of Human 
Genetics, Hadassah-Hebrew University Medical Center, Jerusalem, Israel, 7Sharett 
Institute for Oncology, Hadassah-Hebrew University Medical Center, Jerusalem, Israel, 
8Department of Gastoenterology & Liver Disease, Tel Aviv Sourasky Medical Center, Tel 
Aviv, Israel, 9Gastroenterology Department, Rambam Health Care Campus, Haifa, Israel, 
10Division of Human Genetics, Medical University Innsbruck, Innsbruck, Austria, 11GGA-
Galil Genetic Analysis, Kazerin, Israel.

Heterozygous germline mutations in one of the four mismatch repair (MMR) 
genes, MLH1, MSH2, MSH6 and PMS2, cause Lynch syndrome (LS) an auto-
somal dominant cancer predisposition syndrome conferring a high risk of 
colorectal, endometrial and other cancers in adulthood (HNPCC). Offspring 
of couples, both having LS, have a high risk to inherit biallelic MMR gene 
mutations. These cause constitutional MMR deficiency (CMMRD), a severe 
recessively inherited childhood cancer syndrome with a very broad tumor 
spectrum including mostly hematological malignancies, brain tumors and 
childhood colon cancer. Most of CMMRD children also present with café au 
lait spots and axillary freckling mimicking Neurofibromatosis type 1.
We describe our experience in Israel with five CMMRD families. The clinical 
presentation included: brain tumors at ages 2-19 years, colon cancer at ages 
9-20 years and one patient with lymphoma at age 12 years. In two non-con-
sanguineous Ashkenazi families, the common founder Ashkenazi mutations 
were detected: one family was homozygous for c.1906G>C in MSH2 and the 
second family was compound heterozygous for c.3984_3987dupGTCA and 
c.3959_3962delCAAG in MSH6. In the three other consanguineous families, 
different homozygous mutations were identified: c.2192T>G (p.L731X) in 
PMS2, a recurrent mutation among Iranian Jews, PMS2 c.686_687delCT and 
MSH63606_3603 delAGTG were found in large pedigrees of Bedouin and 
Arab ancestries, respectively.
Given the prevalence of these mutations among the Israeli population, we 
want to raise the awareness of CMMRD syndrome and open a discussion 
regarding screening for MMR founder mutations among spouses of LS pati-
ents for the purpose of prenatal diagnosis.

 I. Barnes-Kedar: None. Z. Levi: None. H. Toledano: None. M. Halpern: None. I. 
Lerer: None. T. Peretz: None. R. Kariv: None. E.E. Half: None. N. Magal: 
None. K. Wimmer: None. Y. Goldberg: None. D. Berkovich: None. H.N. Baris: 
None.

P11.129
Increased frequency of allele C of rs7074064 in patients with 
colorectal cancer.
P. Borun1, M. Nelke2, A. Nelke2, P. Krokowicz3, T. Banasiewicz4, D. Godlewski5, M. 
Kaczmarek-Rys1, J. Walkowiak6, M. Skrzypczak-Zielinska1, A. Plawski1;  
1Institute of Human Genetics, Poznan, Poland, 2Department of General and 
Gastroenterological Surgery, K. Marcinkowski University of Medical Sciences,, Poznan, 
Poland, 3†Department of General and Colorectal Surgery, K. Marcinkowski University of 
Medical Sciences,, Poznan, Poland, 4Department of General Surgery, Gastroenterological 
Oncological Surgery and Plastic Surgery, K. Marcinkowski University of Medical 
Sciences,, Poznan, Poland, 5Center of Cancer Prevention and Epidemiology, Poznan, 
Poland, 6I Chair of Pediatrics, Department of Gastroenterology and Metabolism, K. 
Marcinkowski University of Medical Sciences,, Poznan, Poland.

Colorectal cancer (CRC) is the fourth most common cancer in the world, 
and it is also considered as the third most common cause of cancer-related 
deaths. On average, it affects 5-6% of people, and the risk depends on both 
factors related to heredity and lifestyle.
It is assumed that in 20-30% of cases, it is potentially possible to define ge-
netic background and 3-5% develop genetically determined bowel syndro-
mes associated with a high risk of CRC. The search for new genetic factors 
that increase the risk of the disease is the subject of extensive research in 
many laboratories. In our study we analyzed the frequency of polymorphis-
ms in the BMPR1A gene in 200 patients with sporadic colorectal cancer and 
we compared them with their frequency in the control group. Rs7074064 
showed a statistically significant increased frequency of allele C and geno-
type CC in patients with CRC. The frequencies of genotypes for the group of 
patients and for the control group were respectively TT (31%), TC (62%), 
CC (7%) and TT (65%), TC (33%), CC (2%). The different distributions of 
genotypes in both groups were statistically significant at P <0.0001. Odds 
ratio for occurrence of the disease for people with variant C of rs7074064 
was estimated at 2.621. The study was financed by the Ministry of Education 

and Science, Poland, grant number N402431438

 P. Borun: None. M. Nelke: None. A. Nelke: None. P. Krokowicz: None. T. 
Banasiewicz: None. D. Godlewski: None. M. Kaczmarek-Rys: None. J. 
Walkowiak: None. M. Skrzypczak-Zielinska: None. A. Plawski: None.

P11.130
NCL/NPM and BRAF gene structure in metastatic cutaneous 
melanoma(CM)patients
E. Zenit-Zhuravleva, A. Lushnikova, I. Tsyganova, I. Mikhailova, E. Cheremushkin, H. 
Treshalina;  
N.N.Blokhin Cancer Research Center RAMS, Moscow, Russian Federation.

Background. Nucleolin/C23 and nucleophosmin/B23 are major nucleolar 
argyrophilic proteins involved in carcinogenesis and CM progression. There 
are none data on C23/B23 encoded genes NCL/NPM in CM. Material and 
methods. DNA samples from 23 СM patient (CMP)metastatic nodes were 
analyzed by PCR for NCL and NPM genes. Alterations in NCL/NPM gene 
structure(23 СМ)and 2 human CM xenografts(X)+ BRAF mutations in exon 
15(7/23 CM)were studied. Results. Genetic alterations in NCL/NPM were 
grouped in several types: (1) two simultaneous nucleotide substitutions 
(NS) IVS5-31G/A+IVS6+42G/A in NPM gene - in 13/23 (56%) CMPs and 1/2 
X; (2) NS IVS8-63A/G in NPM - in 9/23 (39%) CMPs + two NS from the group 
(1); (3) germinal deletion p.D255delGAT (c. 763-765delGAT) + common po-
lymorphism p.E149E in NCL gene + intron structure variant in 1 CMP with 
4 CM relapses; (4) 1 NS IVS2+31G/A in NCL gene. Somatic mutation V600E 
BRAF (70% in CM cases) and K600E BRAF + AGT/AAA BRAF were revealed 
in 3/7 and 1/7 CMPs with 2-5 relapses, consequently. Mutation V600E BRAF 
in 1CMP was accompany by NS of the group (1) + group (2) in NPM gene; 
V600E BRAF in other 1CMP was accompany by analogous NS, except IVS6-
39A/G+-42G/A. Conclusion. Some certain types of NPM and/or NCL gene 
alterations, including NS in NPM and germinal deletion in NCL were found in 
17/23 CMPs. The data obtained indicate that alterations in NPM/NCL/BRAF 
genes likely to associate with numerous relapses in CMPs.

 E. Zenit-Zhuravleva: None. A. Lushnikova: None. I. Tsyganova: None. I. 
Mikhailova: None. E. Cheremushkin: None. H. Treshalina: None.

P11.131
A novel mutation in 3’-UTR of the growth factor independence 1 
(Gfi-1) gene in the cutaneous T-cell lymphoma
J. Bienertova Vasku1, V. Vasku2, A. Vasku1;  
1Faculty of Medicine, Masaryk University, Department of Pathological Physiology, Brno, 
Czech Republic, 2University affiliated Hospital, Clinic of Dermatovenerology, Brno, Czech 
Republic.

Background: The growth factor independence 1 (Gfi-1) has recently attrac-
ted a lot of attention attention due to its pivotal effects in lymphopoiesis and 
myelopoiesis. The aim of the study was to investigate possible associations 
of variability in the Gfi-1 gene with cutaneous T-cell lymphomas (CTCL).
Methods: 63 patients with CTCL (30M/33F, median age 62y, 26-101y) dia-
gnosed and treated at the 1st Department of Dermatology of the St Ann’s 
Faculty Hospital Brno were sequenced for the Gfi-1 gene and the sequences 
were then compared to the database sequence and the sequency of sex- and 
age-matched controls (30M/33F, median age 58, age range 26-80y) without 
personal or family history of skin diseases and without signs of malignancy.
Results: A novel polymorphism 1765C/T in 3´-UTR region of the Gfi-1 gene 
was identified in several CTCL patients that was not present in the controls. 
No association of the identified polymorphisms with disease severity and/
or survival of the patients was observed.
Conclusion: Our study indicates that a novel polymorphism 1765 C/T in 3’-
UTR of Gfi-1 gene might be involved in CTCL ethiopathogenesis, adding Gfi-1 
to the short list of potential CTCL susceptibility genes. More research into 
the role of this variation as well as replication of the observations on larger 
populations with different ethnicity is imperative.

 J. Bienertova Vasku: None. V. Vasku: None. A. Vasku: None.

P11.132
Update of recent cytogenetic findings in the LeMon5 study
K. Shirneshan1, U. Platzbecker2, F. Nolte3, A. Giagounidis4, K. Götze5, F. Braulke1, J. 
Schanz1, U. Germing6, D. Haase1;  
1Department of Hematology and Oncology, Goettingen, Germany, 2Medical Clinic I, 
University Hospital Dresden, Dresden, Germany, 3University Medicine Mannheim, 
Mannheim, Germany, 4St Johannes Hospital Duisburg, Duisburg, Germany, 5Tech. 
University of Munich, Munich, Germany, 6Heinrich-Heine-University Duesseldorf, 
Dresden, Germany.
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Introduction: In the ongoing German multicenter Lemon5-study, the safety 
of lenalidomide monotherapy with special focus on leukemic transformati-
on in IPSS low risk MDS patients with isolated 5q deletion is examined. Here 
we report on the current cytogenetic results from this study.
Methods: Cytogenetic investigations were performed using chromosome 
banding and FISH analyses of bone marrow aspirates and CD34+ peripheral 
blood cells. FISH analyses on blood cells are carried out every 2 to 3 months 
using 8 to 13 DNA probes to detect cytogenetic changes during treatment.
Results: We have already analyzed 146 suspected MDS patients. Only 84 pa-
tients could be enrolled in this study due to cytogenetic and/or morphologic 
screening failures in 62 patients. To date, follow-up data for 53 patients are 
available. A complete cytogenetic response could be observed in 35 patients 
(66%) after a median follow-up of 15.5 (2-36) months. In eleven patients 
(20%) 5q- clone size did not show any changes. Cytogenetic response
could be observed within a median of 6 (2-12) months after start of therapy, 
lasting for a median duration of 10 (2-25) months.
Conclusion: FISH analysis on CD34+ pb cells allows a reliable frequent and 
relevant genetic monitoring of treatment response to lenalidomide and to 
identify cytogenetic non-response or progression as early as possible.

 K. Shirneshan: None. U. Platzbecker: None. F. Nolte: None. A. Giagounidis: 
None. K. Götze: None. F. Braulke: None. J. Schanz: None. U. Germing: 
None. D. Haase: None.

P11.133
Dog, a spontaneous model for human cancers: example of histiocytic 
sarcomas
B. Hedan1,2, E. Cadieu1,2, C. de Brito1,2, P. Devauchelle3, J. Abadie4, H. Parker5, A. Guillory1,2, 
L. Lagoutte1,2, J. Donadieu6, F. Galibert1,2, E. Ostrander5, C. Andre1,2;  
1Institut de Génétique et Développement, UMR 6290 CNRS, Rennes, France, 2Université 
de Rennes1, Faculté de Médecine, Rennes, France, 3MICEN VET 58 rue August Perret 
94000, Creteil, France, 4Laboratoire d’Histopathologie Animale, ONIRIS, Ecole Nationale 
Vétérinaire, Nantes, France, 5Cancer Genetics Branch, National Human Genome Research 
Institute, NIH,, Bethesda, MD, United States, 6Service Hemato-Immuno-Oncologie, 
Hopital Armand Trousseau, Paris, France.

Dogs spontaneously develop many cancer types presenting the advantage to 
be homologous to human cancers, breed specific and frequent in the predis-
posed breeds. These features reflect the fact that predisposing genes could 
be tracked in these genetic isolates more easily than in humans. Faced to 
limitations in the use of classical rodent cancer models, Dog who offers a 
physiopathology closer to humans, gives the opportunity to decipher the 
natural steps of tumorigenesis from genetic predispositions to acquired ab-
normalities and to investigate new therapies.
We illustrate the power of this original model with the study of canine hi-
stiocytic sarcomas (HS). These tumours present striking breed specificity: 
HS mainly affects Bernese Mountain dogs (> 25%), while in Human, HS are 
extremely rare and poorly known.
Thanks to the collection of over 3000 DNA samples, we proposed an oligoge-
nic transmission for this cancer (Abadie et al. 2009) and performed genome 
wide association studies which allowed us to identify 2 major loci involved 
in HS predisposition. These loci are under investigation: one of them is or-
thologous to the human region 9p21 (Shearin et al. 2012). To get a complete 
view of pathways involved in the tumorigenesis, CGH and RNA sequencing 
analyses are ongoing to identify tumour progression alterations. Recurrent 
alterations have been identified among which deletions of CDKN2a and 
PTEN (Hedan et al 2011).
All together, these genetic analyses are thought to gain a better understan-
ding of the physiopathology and genetics of HS in dogs but also in humans.

 B. Hedan: None. E. Cadieu: None. C. de Brito: None. P. Devauchelle: None. J. 
Abadie: None. H. Parker: None. A. Guillory: None. L. Lagoutte: None. J. 
Donadieu: None. F. Galibert: None. E. Ostrander: None. C. Andre: None.

P11.135
Detecting mutations in the EGFR gene in lung adenocarcinomas in 
order to guide personalized therapy with tyrosine-kinase inhibitors.
P. APOSTOL, A. Grigore, M. Stoicea, V. Celmare, G. Cardos;  
Personal Genetics - Medical Genetics Center, BUCHAREST, Romania.

The EGFR gene codifies the Epidermal Growth Factor Receptor, a transmem-
brane tirosine-kinase glycoprotein, involved in cell growth and differentia-
tion. Mutations in exons 18-21 of the EGFR gene - identified in 10-30% of 
Caucasian patients with non-small-cell lung carcinomas (NCSLC) - trigger 
constitutive activation of the EGFR receptor, playing a crucial role in tumor 
progression. The EGFR mutational status is a predictor of benefit for the 
new personalized therapy with anti-EGFR tyrosine-kinase inhibitors (TKI).
The aim of our study was to analyse the EGFR mutational status in exons 19 

and 21 (cca 90% from all mutations) in NCSLC patients, in order to contribu-
te to the selection of patients for the anti-EGFR TKI therapy.
DNA was extracted from formalin fixed, paraffin embedded lung adenocar-
cinomas sampled from 139 patients. The EGFR mutational status was analy-
zed by ARMS-PCR and sequencing.
Activating mutations were detected in the EGFR gene in 24 tumors (17,26%), 
of which 17 tumors with deletions in exon 19 (2 of them being less-common) 
and 7 tumors with L858R mutation in exon 21; the amount of tumor cells 
was variable, between 90% and 1%. Patients were between 49 and 86 year 
old, sex distribution was 1:1,66 (9M:15F); 18 of them were non-smokers.
Our results were in accordance with international data, contributing to an 
effective selection of patients with NSCLC for the anti-EGFR personalized 
therapy.
Further evaluation of the significance of some EGFR mutations is needed, in-
cluding assessment of the functional importance (clinical and/or predictive 
significance) of the less-common activating mutations.

 P. Apostol: None. A. Grigore: None. M. Stoicea: None. V. Celmare: None. G. 
Cardos: None.

P11.136
The importance of the P53, P16, CDH1 and PPP2R1A genes analysis in 
grade III endometrioid carcinomas
C. Cieza-Borrella1, M. Fernández-Prieto1, M. Núñez-Casado1, V. Streinu1, M. Sancho-de-
Salas2, V. Sancho-de-Salas3, Á. García-Iglesias3, R. González-Sarmiento1;  
1Unidad de Medicina Molecular. Facultad de Medicina. IBMCC-IBSAL, Salamanca, 
Spain, 2Servicio de Anatomía Patológica. Hospital Clínico Universitario de Salamanca, 
Salamanca, Spain, 3Servicio de Ginecología y Obstetricia. Hospital Clínico Universitario 
de Salamanca, Salamanca, Spain.

Endometrial carcinomas are classified in two groups based on clinical and 
pathologic characteristics: endometrioid (EC) (grade I, II and III) and no en-
dometrioid (NEC) (grade III). EC usually show mutations in PTEN (35-50%), 
PIK3CA (36%), BRAF (5-20%), KRAS (15-30%) and CTNNB1 (20-40%) ge-
nes whereas there are other genes more associated with NEC but sometimes 
mutated in EC as well: P53 (10-20%), P16 (10%), CDH1 (10-20%) and PP-
P2R1A (5%) genes. We have analyzed these genes in a group of ECs in order 
to determine if the mutation frequency is associated to the tumor grade.
We extracted DNA, RNA and total proteins from 53 ECs: 23 grade I, 23 grade 
II and 7 grade III. We analyzed these 9 genes by PCR, CSGE-heteroduplex and 
sequencing. Moreover, we performed in sílico analysis, allelic pertenence 
and expression protein studies to characterize the novel mutations found.
Our results are showed in the annexed table. We found that 14.28% of grade 
III EC cases carry 4 or more mutated genes and that all cases show at least 
one of these genes mutated.
In conclusion, we report that there is a correlation between the number of 
mutations and the kind of mutated genes and EC tumor grade. Therefore, we 
suggest that P53, P16, CDH1 and PPP2R1A genes analysis could help in EC 
grade discrimination.
Funded by FIS PI 10/00219

EC associated genes NEC associated genes
PTEN PIK3CA BRAF KRAS CTNNB1 P53 P16 CDH1 PPP2R1A

G. I 65.21% 34.38% 0% 17.39% 34.78% 8.69% 0% 0% 4.34%
G. II 60.86% 4.34% 0% 21.73% 13.04% 17.39% 0% 0% 8.69%
G. III 71.42% 28.57% 0% 28.57% 0% 28.57% 14.28% 0% 14.28%

 C. Cieza-Borrella: None. M. Fernández-Prieto: None. M. Núñez-Casado: 
None. V. Streinu: None. M. Sancho-de-Salas: None. V. Sancho-de-Salas: 
None. Á. García-Iglesias: None. R. González-Sarmiento: None.

P11.137
High-grade endometrial stromal sarcomas show distinct molecular 
features compared with the other subtypes of endometrial stromal 
tumors
J. Przybyl1,2,3, M. Kowalewska1, E. Bakula-Zalewska4, B. Dewaele2, A. Quattrone2, V. 
Vanspauwen2, A. Danska-Bidzinska5, P. Rutkowski6, J. A. Siedlecki1, M. Bidzinski7, M. 
Debiec-Rychter2;  
1Department of Molecular Biology, The Maria Sklodowska-Curie Memorial Cancer 
Center and Institute of Oncology, Warsaw, Poland, 2Department of Human Genetics, 
KU Leuven and University Hospitals Leuven, Leuven, Belgium, 3Postgraduate School 
of Molecular Medicine, Warsaw Medical University, Warsaw, Poland, 4Department 
of Pathology, The Maria Sklodowska-Curie Memorial Cancer Center and Institute of 
Oncology, Warsaw, Poland, 5Department of Obstetrics and Gynecology, Warsaw Medical 
University, Warsaw, Poland, 6Department of Soft Tissue/Bone Sarcoma and Melanoma, 
The Maria Sklodowska-Curie Memorial Cancer Center and Institute of Oncology, 
Warsaw, Poland, 7Faculty of Medicine, University of Rzeszow, Rzeszow, Poland.

Endometrial stromal tumors (ESTs) are the second most common mesen-
chymal tumors of the uterus. The current classification of ESTs divides these 
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tumors into three modalities: the most benign endometrial stromal nodules, 
low-grade endometrial stromal sarcomas (ESS) and undifferentiated uteri-
ne sarcomas (UES), which are characterized by the most aggressive clinical 
course. Over 50% of classical ESS cases carry characteristic chromosomal 
translocations that involve genes encoding polycomb group (PcG) proteins. 
On the other hand, UES do not show the evidence of specific chromosomal 
aberrations. Recently, a new t(10;17)(q22;p13) which results in YWHAE-
FAM22A/B fusion formation has been reported in cases described as “high-
grade ESS”, due to clinicopathological features intermediate between classi-
cal low-grade ESS and UES.
In the present study, we performed gene expression microarray experiments 
on 11 ESTs cases using the Agilent Technologies platform, in order to inve-
stigate the genetic profiles of distinct ESTs subtypes. Our cohort included 4 
classical low-grade ESS cases with typical translocations, 4 UES cases and 
3 cases which were classified as high-grade ESS based on the histological 
features and the presence of YWHAE-FAM22A/B fusion. Hierarchical clu-
stering analysis of our microarray data revealed that high-grade ESS formed 
a separate sub-cluster with a distinct molecular profile as compared with 
the low-grade ESS and UES cases. High-grade ESS cases were characterized 
predominantly by decreased expression level of a subset of genes related to 
immune response and cell adhesion. Our results support the notion that the 
current ESTs classification should discriminate high-grade ESS as a distinct 
subtype.

 J. Przybyl: None. M. Kowalewska: None. E. Bakula-Zalewska: None. B. 
Dewaele: None. A. Quattrone: None. V. Vanspauwen: None. A. Danska-
Bidzinska: None. P. Rutkowski: None. J.A. Siedlecki: None. M. Bidzinski: 
None. M. Debiec-Rychter: None.

P11.138
Refining the breakpoints in translocations including the 3q26-28 
chromosomal region using Bacterial Artificial Chromosomes.
D. Costa1, C. Muñoz1, A. Carrió1, C. Gómez1, A. Arias1, J. Grau2, S. Álvarez3, E. Campo1, B. 
Nomdedeu1;  
1Hospital Clinic, Barcelona. Catalonia, Spain, 2Hospital Germans Trias i Pujol, Barcelona. 
Catalonia, Spain, 3Centro Nacional de Investigaciones Oncológicas, Madrid., Spain.

Background: Myelodysplastic Syndromes (MDS) and Acute Myeloid Leu-
kaemia (AML) share common translocations, involving the 3q21-26 region, 
and suggesting that EVI1 and/or MDS1/EVI1 rearrangements may be asso-
ciated with an adverse prognosis. The objective of our study was to refine 
the chromosomal breakpoints in the 3q26-28 region with the use of Bac-
terial Artificial Chromosomes (BACs), and to determine whether the EVI1 
and MDS1 genes were included in the breakpoints. Material and Methods: 
In 9 patients, with either AML(n=5), MDS (n=3) or chronic myelomonocy-
tic leukaemia (CMML)(n=1), the following translocations: t(2;3)(p21;q26)
(n=2), t(2;3)(p21;q27)(n=1), t(2;3) (p23;q26)(n=2), t(3;7)(q26;q21), t(3;8)
(q27;q24), t(3;10)(q28;q23) ,t(3;12) (q26;p13) were observed. A set of 5 
BACs were used to cover the 3q26.2 region, including the EVI1, MDS and 
MYNN genes, and the BAC RP44B17 to test the 2p21 region.
Results: The breakpoints were precisely established only for one translo-
cation, t(2;3)(p21;q27), within the BAC RP11-415B12 at the 3q26.2 region, 
including the MDS gene and within the BAC RP 44B17 at the 2p21region 
with no genes described. The breakpoints in the 2p21 region for the other 
4 translocations were located in regions more centromeric than the BAC RP 
44B17.The breakpoints in the 3q26.2 region for the other 8 translocations 
included BACS involving the MDS1 gene (n=2) the MYNN gene (n=1), regi-
ons more centromeric than the EVI1 gene (n=2) and regions more telomeric 
than the MYNN gene (n=3). Conclusion: BACs covering the 3q26.2 region 
revealed that the EVI1 gene was not involved in any of the translocation bre-
akpoints, while the MDS1 gene was involved in 3.

 D. Costa: None. C. Muñoz: None. A. Carrió: None. C. Gómez: None. A. Arias: 
None. J. Grau: None. S. Álvarez: None. E. Campo: None. B. Nomdedeu: None.

P11.139
Analysis of Ewing Sarcoma NGS Transcriptome Data Highlights 
Mechanisms of Cancer
J. Billaud, S. Tugendreich, D. Toburen;  
Ingenuity Systems, Redwood City, CA, United States.

The Ewing Sarcoma family of tumors is a category of cancers that mostly 
affects adolescents of age 10 to 20. To understand the molecular mecha-
nisms of tumorigenesis and metastatic processes in Ewing Sarcoma (ES), 
gene expression profiling of samples from Ewing Sarcoma patients was per-
formed using Next Generation Sequencing (NGS) technology. In this study 
we present the results of combined statistical and biological analyses that 

demonstrate the differences between samples from primary and metastatic 
tissues from one patient with ES. Ingenuity Pathway Analysis (IPA) was used 
to analyze biological processes and to identify molecular mechanisms par-
ticipating in the development of ES. We identified differentially expressed 
isoforms (CAV1, STAT3) and highlighted their potential roles in tumor pro-
gression and/or metastatic processes. We identified contributors to tumo-
rigenesis, such as fatty acid metabolism and highlighted important enzymes 
in ES tumor progression (CDK1, AKT1). Subsequent IPA Upstream Regulator 
Analysis enabled prediction of the activity state of several other transcrip-
tion factors (such as SREBF1, PPARGC1B) as well as activity of cytokines 
(IL1RN, IL6, EDN1) and growth factors (BMP4, FGF10) that altogether may 
contribute to the pathological context observed in this patient. We identified 
sets of connected upstream regulators (such as MBTPS1 that connects to 
SREBF1 and SREBF2) that can work together to elicit the gene expression 
changes observed in this dataset and induce key molecular changes for me-
tastasis. The data presented here is from one patient, therefore similar stu-
dies are needed to understand if these insights are supported by data from 
other Ewing Sarcoma patients. 

  J. Billaud: A. Employment (full or part-time); Significant; Ingenuity Systems. S. 
Tugendreich: A. Employment (full or part-time); Significant; Ingenuity Systems. D. 
Toburen: A. Employment (full or part-time); Significant; Ingenuity Systems.

P11.140
A novel full promoter 1B deletion of APC gene in Bulgarian Familial 
Adenomatous Polyposis Family
T. K. Kadiyska1,2, T. Todorov2, S. Bichev3, R. Vazharova3, A. Nossikoff2, A. Savov3, V. Mitev1;  
1Department of Medical Chemistry and Biochemitry, Sofia Medical University, Sofia, 
Bulgaria, 2Genetic Medico-Diagnostic Laboratory Genica, Sofia, Bulgaria, 3National 
Genetic Laboratory, University Hospital „Maichin Dom“, Sofia, Bulgaria.

Familial adenomatous polyposis (FAP) is an inherited condition causing 
multiple intestinal polyps and predisposition to colorectal cancer. Most ca-
ses are caused by mutations in the adenomatous polyposis coli (APC) gene. 
Over 1500 mutations have already been identified, however routine genetic 
testing fails to detect causative mutations in about 10% of classic FAP ca-
ses. Recently, it has been shown that a proportion of mutation negative FAP 
cases bear molecular changes in deep intronic and regulatory sequences, 
warranting targeted genetic testing of these regions.
In this study, we used direct sequencing, followed by MLPA of genomic DNA 
from a proband and his father, referred for genetic testing as both of them 
were affected by classic FAP. We found peak area decrease in two of the 
MLPA probes, corresponding to promoter 1B deletion in both patients. In 
order to determine the boundaries of the deletion, we conducted a whole-
genome oligonucleotide array and long range PCR. The exact breakpoints 
of the above deletion were identified by direct sequencing as follows - ge-
nomic position: chr5: g.112,061,394_112,083,285del21,890 insTTGCTC-
TATGACCAATT. We performed Real-time PCR assay and Allele specific ex-
pression analysis to investigate the total APC expression levels. Thus, the 
APC promoter 1B deletion was associated with reduced expression of total 
APC mRNA levels in the patient’s blood samples.
In this family, we found a novel deletion affecting the full sequence of pro-
moter 1B. To the best of our knowledge such mutation has not been repor-
ted yet. Furthermore, the APC gene expression was clearly reduced, which 
indicates causative relationship.

 T.K. Kadiyska: None. T. Todorov: None. S. Bichev: None. R. Vazharova: 
None. A. Nossikoff: None. A. Savov: None. V. Mitev: None.

P11.141
Identification and characterization of miRNAs and mRNA targets in 
Glioblastoma multiforme
L. Muñoz Hidalgo1, E. Serna2, T. San Miguel3, R. Gil Benso4, A. Andrés Bordería1, D. 
Monleón1, M. Cerdá Nicolás4, C. López Ginés5;  
1Foundation for research HCU-INCLIVA,Valencia, Spain, Valencia, Spain, 2Central Unit 
of Medical Research, University of Valencia, Valencia, Spain, 3Department of Pathology, 
University of Valencia ,Spain, Valencia, Spain, 4Department of Pathology ,University of 
Valencia, Spain, Valencia, Spain, 5Department of Pathology University of Valencia, Spain, 
Valencia, Spain.

MicroRNAs (miRNAs) are small 20-22 nucleotide-long members these act 
as regulators of gene expression, and have been implicated in the carcinoge-
nesis oncogenetics of a variety of cancers. Glioblastoma multiforme (GBM) 
is the most common and most aggressive malignant primary brain tumor in 
humans. Molecular screening for gene amplification revealed frequent am-
plification of the EGFR, observed in about 35-70% of glioblastomas.
In this study, we analyzed miRNAs and mRNAs expression in glioblastoma 
multiforme into different groups according the status of EGFR amplification. 
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Forty human biopsies (GBM) were analyzed histopathological, and inmuno-
histochemical characteristics (GFAP, Ki-67, EGFR ) and the status of EGFR 
amplification by FISH and differential PCR. We have used Genechip Human 
Gene Array containing 28.000 gene-level probe sets and Genechip miRNA 
Array containing 6703 miRNAs to profile mRNA and miRNA expression in 
tumors.Microarrays studies were obtained and normalized with the use of 
Gene Chip Operating Software and miRNA QC Tool and analyzed using Par-
tek Genomics Suite 6.4 software.
We determined the expression levels of 145 filtered miRNAs in 40 GBM (16 
GBM with amplification, 15 GBM with low amplification and 9 no amplifica-
tion) . El 46, 2 % of miRNAs showed up-regulation and 53,8% of miRNAs 
were down-regulated in the relative analysis. Results indicate that miRNAs 
expression profiles distinguish between GBM into different groups accor-
ding the status of EGFR amplification.
Our findings indicate that miRNAs are deregulated and changed their levels 
expression in the different groups suggesting a potential role for these mole-
cules in the pathogenesis of this tumor.

 L. Muñoz Hidalgo: None. E. Serna: None. T. San Miguel: None. R. Gil Benso: 
None. A. Andrés Bordería: None. D. Monleón: None. M. Cerdá Nicolás: 
None. C. López Ginés: None.

P11.142
Exon wise deletion status of tumor suppressor P16 gene in high grade 
glioma in the Indian population
G. K. Chetan, M. K Sibin, C. h. Lavanya, M. Jeru Manoj, I. Dhananjay Bhat;  
National Institute of Mental Health and Neuroscinces, Bangalore, India.

Since its discovery as a CDKI (cyclin-dependent kinase inhibitor) in 1993, 
the tumor suppressor p16 (INK4A/CDKN2A) has gained widespread im-
portance in cancer. High frequency of p16 gene alterations were observed 
in many primary tumors. In human neoplasms, p16 is silenced in at least 
three ways: homozygous deletion, methylation of the promoter, and point 
mutation. Gliomas are most common brain tumors occur in the central ner-
vous system. Homozygous deletion of p16 gene deletion has been observed 
in different grades of glioma especially in high grade glioma. But, the detail 
Exon wise analysis is not done in correlation with patient survival.
Our study aimed to perform Multiplex PCR in 50 high grade glioma samples, 
to see status of homozygous deletion in Indian patients. 20% of the patients 
showed deletion of p16 as compared to world reports ( 33-74%) and in con-
sistent with Asian reports ( 17-46%). The exon wise deletions status for 1, 2 
and 3 is 10, 4 and 8 percentage respectively. Exon 1 and 3 deletion is found 
to be higher in the Indian patients, as compared to the world literature ( 
exon 2 deletion is predominant) . We recommend to screen all 3 exons of 
p16 for Indian patients. The survival status of these patients in relation to 
the p16 deletions is underway to understand the prognostic value of our 
findings.

 G.K. Chetan: None. M. K Sibin: None. C. h. Lavanya: None. M. Jeru Manoj: 
None. I. Dhananjay Bhat: None.

P11.143
Genomic changes in 295 patients with diffuse gliomas
S. Ransdorfova1, Z. Zemanova2, F. Kramar3, L. Lizcova4, Z. Krejcik1, D. Bystricka4, H. 
Buryova4, P. Hrabal3, K. Michalova1,4;  
1Institute of Hematology and Blood Transfusion, Prague, Czech Republic, 2Center of 
Oncocytogenetics,General University Hospital and 1st Faculty of Medicine,Charles 
University, Prague, Czech Republic, 3Department of Neurosurgery, Central Military 
Hospital and 1st Faculty of Medicine, Charles University, Prague, Czech Republic, 4Center 
of Oncocytogenetics, General University Hospital and 1st Faculty of Medicine, Charles 
University, Prague, Czech Republic.

Diffuse gliomas form a heterogenous group of primary neuroepithelial brain 
tumors with non-random mutations, loss of heterozygosity, deletions and/
or amplifications of chromosomal regions found in glial tumor cells. Iden-
tification of specific genomic changes by combination of I-FISH and SNP-A 
methods could help in assessment of diagnosis and predict of tumor pro-
gression.
During 2004-2012, we examined fresh non-fixed tissue specimens of 295 
patients with histologically confirmed glial tumors (WHO grade I-IV). For 
detection of the most frequent cytogenetic changes (deletion of TP53, CD-
KN2A, RB1, 1p36/19q13.3, amplification of EGFR, trisomy 7 and monosomy 
10) we used I-FISH with specific DNA probes (Abbott Molecular). Unbalan-
ced changes in 60 cases were specified by whole genome SNP-A (Human-
CytoSNP-12 BeadChip; Illumina). Results of molecular-cytogenetic analyses 
were correlated with morphological and clinical findings.
In WHO Grade II and III tumors, the risk of malignant progression was signi-

ficantly higher in cases with specific aberrations (EGFR amplification, CD-
KN2A and RB1 deletion, monosomy 10 and trisomy 7) compared to patients 
without these changes. In glioblastoma, monosomy 10 was linked to worse 
clinical course and shorter OS (8.4 months). In oligodendroglial tumors, a 
combined deletion 1p36/19q13 was shown as a powerful favorable marker, 
however prognosis was influenced by additional chromosomal aberrations 
(OS 80.6 vs. 60 months).
Analyses of genomic aberrations significantly contributed to diagnosis and 
prognosis of the disease in our patients. Therefore, detailed molecular cy-
togenetic analysis of tumor cells is recommended and should be an integral 
part of all gliomas examinations.
Supported by NT/13212-4 and PRVOUK-P27/LF1/1.
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P11.144
Utility of OCT3/4, TSPY and β-catenin as biological markers 
for gonadoblastoma formation and malignant germ cell tumor 
development in dysgenetic gonads
I. Palma1, G. Nayeli2, G. Aristi2, G. Queipo3;  
1Instituto Politécnico Nacional, Mexico City, Mexico, 2Hospital General de México-
Facultad de Medicina UNAM, Mexico City, Mexico, 3Hospital General de México, Mexico 
City, Mexico.

Gonadoblastoma (GB) is regarded as an in situ form of germ cell tumor in 
dysgenetic gonads (type II GCTs). This type of tumor is thought to be a pre-
cursor to seminoma/dysgerminoma tumors. It almost exclusively affects 
a subset of patients with disorders of sex differentiation (DSD). In 35% of 
GB cases, overgrowth of the germinal component leads to dysgerminoma/
seminoma . The TSPY gene (testis-specific protein, Y encoded) localized 
within the GBY locus (gonadoblastoma locus on the Y chromosome) has 
been shown to be involved in the multistep transformation of germ cells to 
GB. However, the precise role that TSPY plays in GB development and its 
involvement in the malignant transformation are not clear . OCT3/4 has 
been implicated in the GB oncogenic process, but the molecular details of 
OCT3/4 deregulation are still unknown. Analysis of OCT3/4, E-cadherin and 
β-catenin showed that the proliferation of immature germ cells in GB may 
be due to the interaction between OCT3/4 and accumulated β-catenin in the 
nuclei of the immature germ cells, leading to the development of invasive 
behavior and the progression of GB into dysgerminoma/seminoma in dys-
genetic gonads. In the present study, to determine whether TSPY participa-
tes in the OCT3/4-β-catenin pathway in the dysgenetic gonad and whether 
OCT3/4 and β-catenin are expressed in the dysgenetic gonad, we analyzed 
18 dysgenetic gonads from DSD patients with mixed gonadal dysgenesis and 
compared them with GB and dysgerminoma/seminoma tumors.

 I. Palma: None. G. Nayeli: None. G. Aristi: None. G. Queipo: None.

P11.145
No association between gr/gr deletion and susceptibility to Testicular 
Germ Cell Tumor in a Norwegian population
I. Holm1, S. Naderi2,1, K. L. Eiklid1, T. B. Haugen2, W. Kristiansen2;  
1Department of Medical Genetics, Oslo University Hospital, Oslo, Norway, 2Oslo and 
Akershus University College of Applied Sciences, Oslo, Norway.

Introduction: Testicular germ cell tumor (TGCT) is the most common ma-
lignancy in young men, but the etiology is unclear. Development of TGCT is 
most probably multi-factorial and an underlying genetic predisposition has 
been suggested by family studies. The current age-adjusted incidence rate 
of TGCT in Norway is 11:100 000 male persons per year, and is the highest 
worldwide. In epidemiological studies male infertility has been shown to be 
associated with TGCT. Nathanson et al. (2005) found that presence of gr/gr 
deletion, a 1.6 Mb deletion on the Y chromosome strongly associated with 
infertility, was associated with a twofold increased risk of TGCT. Our aim 
was to investigate a possible association with gr/gr deletion and TGCT in 
our Norwegian dataset.
Material and methods: We investigated 616 Norwegian Caucasian men 
with TGCT, divided in 304 seminomas and 312 non-seminomas. 814 healthy 
blood donors were included as controls. Multiplex PCR with three different 
markers (SY1191, SY1206 and SY1291) in the AZFc- region were used to 
determine the presence of the gr/gr deletion.
Results: Preliminary results show that the prevalence of gr/gr deletion in 
TGCT patients was 2.6% (3% seminoma and 2.2% non-seminoma) compa-
red to 2.9% in controls. No statistically significant difference in frequency of 
gr/gr deletion between patients and controls (OR=0.88, 95% CI=0.46-1.67, 
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p=0.69), or between seminoma and non-seminoma (OR=1.00, 95% CI=0.46-
2.19, p=0.99 and OR=0.76, 95%CI=0.32-1.77, p=0.52, respectively) were 
found.
Conclusion: The presence of gr/gr deletion does not seem to influence risk 
of TGCT in a Norwegian population.

 I. Holm: None. S. Naderi: None. K.L. Eiklid: None. T.B. Haugen: None. W. 
Kristiansen: None.

P11.146
Ffrequency and spectrum of chromosome aberrations and 
micronuclei in peripheral blood lymphocytes of patients with head 
and neck tumors and relapse of breast cancer during the course of 
neutron therapy
A. Melnikov1, S. Vasilyev2, L. Musabaeva1, V. Velikaya1, O. Gribova1, L. Urazova1, I. 
Lebedev2, E. Choynzonov1;  
1Research Institute of Oncology SB RAMS, Tomsk, Russian Federation, 2Institute of 
Medical Genetics, Tomsk, Russian Federation.

Neutron therapy is an effective treatment for patients with radioresistant tu-
mors, however cytogenetic monitoring of cancer patients during the course 
have not been performed. Cytogenetic aberrations in peripheral blood lym-
phocytes were investigated in 17 patients with head and neck tumors and 
12 patients with relapse of breast cancer during the treatment by neutron 
therapy. The treatment course specified 5.5-8.4 Gy by 4 fractions with 1.3-2.4 
Gy per first fraction for patients with head and neck tumors and 4.8-8.0 Gy 
by 3-4 fractions with 1.4-1.6 Gy per first fraction for patients with relapse of 
breast cancer. There were three time points: before treatment, 24 h after the 
first fraction and at the end of the neutron therapy. Chromosomal aberration 
analysis was performed according to standard protocol in the first mitosis 
of PHA-stimulated lymphocytes. Cytokinesis-blocked micronucleus test was 
performed in combination with FISH using a pancentromeric DNA probe. It 
was shown that chromosome-type aberrations were prevalent among cyto-
genetic abnormalities both before and after neutron therapy. Level of chro-
mosome aberrations and micronuclei significantly increased in lymphocytes 
of patients from both groups during neutron therapy (p<0.05). This increase 
was mainly due to chromosome-type aberrations and centromere-negative 
micronuclei. The prevalent types of aberrations are in agreement with ex-
pected results based on theoretical mechanisms of neutron effects on cells. 
This research is supported by the Federal Target Research Program «Scien-
tific and scientific-educational personnel of innovative Russia (2009-2013)» 
(grant N 14.132.21.1319), grant of President of Russia Federation (MK-6806
.2013.4) and grant for young scientists of “OPTEC” company.

 A. Melnikov: None. S. Vasilyev: None. L. Musabaeva: None. V. Velikaya: 
None. O. Gribova: None. L. Urazova: None. I. Lebedev: None. E. Choynzonov: 
None.

P11.147
A Benign Vascular Tumor with a New Fusion Gene: EWSR1-NFATC1 in 
Hemangioma of Bone
E. Arbajian, L. Magnusson, K. H. Nord, F. Mertens;  
Lund University, Department of Clinical genetics, Lund, Sweden.

Abstract: The EWSR1 gene in chromosome band 22q12 is a promiscuous 
fusion partner involved in a vast array of tumors characterized by gene 
fusions. In this study, we report the finding of a new fusion gene, EWSR1-
NFATC1, in a hemangioma of bone; genetic rearrangements have not pre-
viously been described in this tumor type. Chromosome banding analysis 
showed a t(18;22)(q23;q12) as the sole change. FISH mapping suggested 
the involvement of each of the two partner genes and RT-PCR revealed an in 
frame EWSR1-NFATC1 transcript. NFATC1 has not previously been shown to 
be involved in a fusion chimera. However, NFATC2, encoding another mem-
ber of the same protein family, is known as a fusion partner for EWSR1 in a 
subgroup of Ewing sarcoma. Thus, our findings further broaden the spec-
trum of neoplasms associated with EWSR1 fusion genes, add a new partner 
to the growing list of EWSR1 chimeras, and suggest that chromosomal rear-
rangements of pathogenetic, and possibly also diagnostic, significance can 
be present in benign vascular bone tumors.

 E. Arbajian: None. L. Magnusson: None. K.H. Nord: None. F. Mertens: None.

P11.148
Hepatocellular carcinoma in a 16-year-old patient associated with 
familial adenomatous polyposis
C. Abadie1, B. Gery1, M. Blayau2, C. Guettier3, S. Branchereau4, V. Gandemer5, C. Dugast1, 

S. Odent1;  
1Clinical Genetics Unit, Rennes Sud University Hospital, Rennes, France, 2Molecular 
Genetic Department, Rennes University Hospital Pontchaillou, Rennes, France, 
3Department of Pathology, Bicêtre University Hospital, Le Kremlin Bicêtre, France, 
4Department of Pediatric Surgery, Bicêtre University Hospital, Le Kremlin Bicêtre, 
France, 5Department of Pediatric Hematology/Oncology, Rennes Sud University Hospital, 
Rennes, France.

Hepatocellular carcinoma (HCC) is an aggressive hepatic neoplasm that most 
commonly affects adults. In contrast to adults, most paediatric HCCs arise 
without liver abnormalities or pre-existing cirrhotic diseases. So extremely 
rare, liver tumours such as HCC and also slightly more frequent hepatobla-
stoma, could occur in familial adenomatous polyposis (FAP), an inherited 
autosomal dominant disorder due to germline mutations in the adenoma-
tous polyposis coli (APC) gene. To our knowledge, only 10 cases of HCC were 
so far reported in FAP patients. Because of its rarity, the pathogenesis of liver 
tumours in FAP patients remains undefined although biallelic inactivation of 
APC was already described unlike in sporadic cases. We report the case of 
a 16-year-old patient with an 18.5 cm encapsulated HCC occurring without 
underlying hepatic disease. Right hepatectomy was performed following by 
chemotherapy and sorafenib. A germline frameshift APC mutation (codon 
1280) was identified in the proband, actually inherited from his mother suf-
fering from a duodenal polyposis after coloproctectomy at 37 but with no 
contact anymore. Whereas an activating beta-catenin somatic mutation was 
found in the tumour, we discuss the role of APC/beta-catenin pathway in the 
hepatic carcinogenesis in this patient after sequencing APC and LOH analy-
sis in the tumour. This report revived the debate of the mutually exclusive 
nature of APC and beta-catenin mutations.

 C. Abadie: None. B. Gery: None. M. Blayau: None. C. Guettier: None. S. 
Branchereau: None. V. Gandemer: None. C. Dugast: None. S. Odent: None.

P11.149
Different pattern of RET proto-oncogene mutations in Iranian 
Patients with hereditary medullary thyroid carcinoma
M. Hedayati, M. Zarif Yeganeh, S. Sheikholeslami, S. Kabiri, S. Farashi, G. Dehbashi;  
Cellular & Molecular Research Center, Research Institute for Endocrine Sciences, Shahid 
Beheshti University of, Tehran, Islamic Republic of Iran.

Introduction: Thyroid cancer is the most common endocrine cancer and 
Medullary thyroid carcinoma is one of the most malignant thyroid tumors 
which occur in both hereditary (25%) and sporadic (75%) forms. Mutations 
of the RET  proto-oncogene in MTC development have been well demonstra-
ted.
Material and methods: To investigate the spectrum of the RET germline 
mutations in exons 3, 5, 10-16 in hereditary MTC in Iranian population, 319 
participants were studied. Genomic DNAs were extracted from the leukocy-
tes using the standard Salting  Out/ProteinaseK method. Mutation detection 
was performed through direct DNA sequencing.
Results: Totally, from 319 participants (182Female, 137Male) 224individu-
als were patients (179MTC, 5MEN2A, 3MEN2B, 2Pheochromocytoma) and 
95 individuals were their relatives. The germline RET mutations were found 
in 83.4% of participants (58.4%patients and 25% relatives), including exon 
10, exon 11, exon 13, exon14, exon 15, and exon 16. The most common 
mutation in our population was C634Y (4.1%) on the other hand, C618R, 
C618S, C620G, L887L (0.3%) had rare allele frequency. Also the allele fre-
quency of G691S/S904S haplotype was 36% in patients and 16.6% in their 
relatives. Moreover, a novel germline mutation R886Q was detected in exon 
15 in two members of a family affected with MTC: 0.62%. The most frequent 
mutation in our population is haplotype G691S/S904S, and C634Y, whereas 
in the most population the frequent mutation is C634R. Altogether, further 
analysis needs to demonstrate the disease progress in individuals harboring 
multiple risk alleles.

 M. Hedayati: None. M. Zarif Yeganeh: None. S. Sheikholeslami: None. S. 
Kabiri: None. S. Farashi: None. G. Dehbashi: None.

P11.150
Whole-exome sequencing of four patients with criteria of familial 
hyperplastic polyposis
C. Garrec1, S. Küry1, P. Lindenbaum2, V. Vidal3, F. Airaud1, J. Chetritt4, E. Cauchin5, J. 
Mosnier5, S. Bézieau1;  
1Service de Génétique Médicale, CHU de Nantes, Nantes, France, 2IRT-UN, Institut du 
thorax, INSERM UMR 1087, Nantes, France, 3Imaxio, Saint-Beauzire, France, 4Institut 
d’Histo-Pathologie, Nantes, France, 5EA 4273 Biométadys, Faculté de médecine, Nantes, 
France.

Background: Hyperplastic polyposis (HP) is a rare condition characterized 
by multiple or large hyperplastic polyps in the large intestine, typically with 
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proximal localization, and associated with increased risk of colorectal can-
cer via the evolution of lesions through the serrated pathway of carcinoge-
nesis. Some cases of familial hyperplastic polyposis have been described, 
but the familial transmission of this entity has not been elucidated by now.
Purpose: We sought genes potentially responsible for familial transmission 
of HP using whole-exome sequencing strategy.
Methods: Four patients were selected, who fulfilled the diagnostic criteria 
of hyperplastic polyposis according to the WHO Classification of digestive 
tumours (2000). They showed either family history of HP and/or colorectal 
cancer, or early onset at disease. We assessed the carcinogenesis pathway 
involved by morphological characterization and molecular biology analy-
sis. Whole-exome sequencing was conducted on DNA derived from blood 
samples. Genomic DNA was enriched for coding region using SureSelectXT 
Human All Exon v4 (Agilent technologies, Inc., Santa Clara, USA), and paired-
end sequencing was realized with Genome Analyzer IIX (Illumina, Inc., San 
diego, USA).
Results: We used KGGSeq software, that integrate pathways involved in di-
seases and pubmed references as filters. This analysis selected more than 
300 genes, including 13 genes mutated in one patient only, which are in tight 
relation with the pathways of APC, STK11, MUTYH and BMPR1A, previously 
associated with forms of familial polyposis. This study enabled us to identify 
13 candidate genes in the familial hyperplastic polyposis, and suggested a 
possible genetic heterogeneity in this syndrome.

 C. Garrec: None. S. Küry: None. P. Lindenbaum: None. V. Vidal: None. F. 
Airaud: None. J. Chetritt: None. E. Cauchin: None. J. Mosnier: None. S. 
Bézieau: None.

P11.151
Exome sequencing characterise the somatic mutation spectrum of 
early serrated lesions in a patient with BRAF negative hyperplastic 
polyposis syndrome
S. Horpaopan1, J. Altmüller2, R. Hüneburg3, P. Kahl4, I. Spier1, D. Drichel5, H. Thiele2, M. 
Odenthal4, M. M. Nöthen1,6, P. Hoffmann1,6,7, S. Strassburg3, H. Fröhlich8, P. Nürnberg2, R. 
Büttner4, S. Aretz1;  
1Institute of Human Genetics, University of Bonn, Bonn, Germany, 2Cologne Center for 
Genomics (CCG), University of Cologne, Cologne, Germany, 3Department of Internal 
Medicine I, University of Bonn, Bonn, Germany, 4Institute of Pathology, University of 
Cologne, Cologne, Germany, 5German Center for Neurodegenerative Diseases (DZNE), 
Bonn, Germany, 6Department of Genomics, Life & Brain Center, University of Bonn, Bonn, 
Germany, 7Division of Medical Genetics, University Children‘s Hospital and Department 
of Biomedicine, University of Basel, Basel, Switzerland, 8Department of Bonn-Aachen 
International Center for IT (B-IT), Algorithmic Bioinformatics, University of Bonn, Bonn, 
Germany.

Background. Hyperplastic polyposis syndrome (HPS) is a yet poorly defined 
colorectal cancer (CRC) predisposition characterised by the occurrence of 
multiple and/or large serrated lesions throughout the colon. A serrated po-
lyp-CRC sequence (serrated pathway) of CRC formation has been postulated, 
however, to date only few molecular signatures of serrated neoplasia (BRAF, 
KRAS mutations, CpG Island Methylation, MSI) were described in a subset 
of HPS patients and neither the etiology of the syndrome nor the distinct 
genetic alterations during tumorigenesis have been identified. Methods. 
To describe the mutational landscape of serrated polyps and the involved 
pathways we sequenced the exomes (Illumina HiSeq platform) of 11 early 
hyperplastic polyps without the BRAF V600E mutation obtained from a 41 
year-old female patient with clinically confirmed HPS. For data analysis the 
VARBANK pipeline was used. Somatic mutations were identified by compa-
rison with leukocyte DNA and are currently validated by Sanger sequencing. 
Results. We identified 25 unique rare somatic alterations of 25 different ge-
nes in the 11 serrated tumours. All variants are single basepair substituti-
ons; all but two variants are present in one tumour only. The predominant 
mutation type are missense mutations (92%) caused by G>T transversions 
(75%). No known cancer genes are affected. Conclusions. Somatic mutati-
ons seem to be rare events in early hyperplastic lesions of HPS patients wit-
hout BRAF mutation. No frequently affected genes or enrichment of specific 
pathways have been observed. Thus, other alterations such as epigenetic 
changes might be the major driving force of tumour progression.

 S. Horpaopan: None. J. Altmüller: None. R. Hüneburg: None. P. Kahl: None. I. 
Spier: None. D. Drichel: None. H. Thiele: None. M. Odenthal: None. M.M. 
Nöthen: None. P. Hoffmann: None. S. Strassburg: None. H. Fröhlich: None. P. 
Nürnberg: None. R. Büttner: None. S. Aretz: None.

P11.152
Modulation of CDX2 expression by the RNA-binding protein MEX3A: 
impact on intestinal differentiation and stemness
B. Pereira1, S. Sousa1, R. Barros1, L. Carreto2, P. Oliveira1, C. Oliveira1,3, N. T. Chartier4, M. 
Plateroti5, J. Rouault6, J. Freund7, M. Billaud4, R. Almeida1,3;  
1IPATIMUP - Institute of Molecular Pathology and Immunology of the University of 
Porto, Porto, Portugal, 2Department of Biology and CESAM, RNA Biology Laboratory, 
University of Aveiro, Aveiro, Portugal, 3FMUP - Faculty of Medicine, University of 
Porto, Porto, Portugal, 4INSERM-UJF U823, Institut Albert Bonniot, Grenoble, France, 
5Centre de Génétique et de Physiologie Moléculaire et Cellulaire, Université Claude 
Bernard Lyon 1, UMR5534, Villeurbanne, France, 6Institut de Génomique Fonctionnelle 
de Lyon, UMR5242 CNRS/INRA/UCBL/ENS Ecole Normale Supérieure de Lyon, Lyon, 
France, 7INSERM UMR_S1113, Université de Strasbourg, Fédération de Médecine 
Translationnelle, Strasbourg, France.

Introduction: The homeobox transcription factor CDX2 is the key mole-
cular mediator of intestinal development and homeostasis. Furthermore, 
multiple evidences substantiate its involvement in tumorigenic processes 
of the digestive tract encompassing intestinal reprogramming. The CDX2 
regulatory network is intricate and it has not yet been fully uncovered. 
Materials & Methods: Through genome-wide screening of a 3D culture sy-
stem, the RNA-binding protein MEX3A was identified as putatively involved 
in CDX2 regulation, so its biological relevance was addressed by setting up 
cell-based assays together with expression studies in murine intestine. Re-
sults: We demonstrate that MEX3A has a translational repressive function 
by controlling CDX2 levels in gastric and colorectal cellular models. This is 
dependent on the interaction with a specific binding determinant present 
in CDX2 mRNA 3`untranslated region. We have further determined that 
MEX3A impairs intestinal differentiation and cellular polarization, affects 
cell cycle progression and promotes increased expression of intestinal stem 
cell markers, namely LGR5, BMI1 and MSI1. Finally, we show that MEX3A 
is expressed in mouse intestine in a pattern that correlates with CDX2 mo-
dulation and stem cell properties. Conclusion: The recent identification of 
MEX3A as being part of an intestinal stem cell signature, together with our 
observations, support an association of MEX3A with the intestinal stem cell 
phenotype and a role in fine-tuning CDX2 expression. We describe a novel 
CDX2 post-transcriptional regulatory mechanism, through the RNA-binding 
protein MEX3A, with a major impact in intestinal differentiation, polarity 
and stemness, likely contributing to gastrointestinal homeostasis and car-
cinogenesis.

 B. Pereira: None. S. Sousa: None. R. Barros: None. L. Carreto: None. P. 
Oliveira: None. C. Oliveira: None. N.T. Chartier: None. M. Plateroti: None. J. 
Rouault: None. J. Freund: None. M. Billaud: None. R. Almeida: None.

P11.153
Coexistence of inv(16) and Cryptic BCR/ABL1 rearrangement in the 
patient with AML
J. Y. Sohn, J. H. Jang, S. Lee, S. Kim;  
Samsung Medical Center, Gangnam-gu, Seoul, Korea, Republic of.

Coexistence of inv(16) and t(9:22) has been described in chronic myelo-
genous leukemia in blast phase (CML-BP) and de novo acute myleoid leu-
kemia (AML). Cryptic BCR/ABL1 rearrangements were reported in 5% of 
CML patients, which are not visible under conventional cytogenetic analysis 
and so are detectable only with fluorescence in situ hybridization (FISH) 
or reverse transcriptase polymerase chain reaction (RT-PCR). Here we re-
port the case with this rare coincidence of coexistence of inv(16) and cryptic 
BCR/ABL1 rearrangement. A 65-year-old man presented with leukocytosis 
(18.2×109/L) with 72% blasts. Bone marrow blast cells showed cytogenetic 
abnormality with 46,XY,inv(16)(p13.1q22)[15]/46,XY[5], and Philadelphia 
chromosomes were not found. Metaphase FISH detected both the CBFB and 
the BCR/ABL1 rearrangements, located on chromosome 9. Additional FISH 
study for BCR-ABL1-ASS gene showed no apparent deletion of flanking ma-
terial of ASS gene on chromosome 9. These results prove that BCR/ABL1 
fusion signal resulted from an insertional translocation from the small part 
of BCR gene on chromosome 22, to the proximal of ABL1 gene on chromo-
some 9. CBFB/MYH11 (A type) and minor BCR/ABL1 (e1a2, P190) fusion 
transcripts were both detected by real-time quantitative RT-PCR. The pati-
ent was treated with standard AML chemotherapy. Molecular remission was 
achieved at the end of the first chemotherapy and he remained in remissi-
on until the last follow-up (6 months after diagnosis). He wasn’t received 
imatinib and stem cell transplantation. To our knowledge, this is the first 
reported case of de novo AML with inv(16) that has cryptic BCR/ABL1 re-
arrangement.

 J.Y. Sohn: None. J.H. Jang: None. S. Lee: None. S. Kim: None.
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P11.154
The efficacy of Anagrelide and Antiplatelets Agents in TE JAK2-V617F 
positive patients with major thromboembolic events
R. Mihaescu1, G. Borzak2, R. Buzas1, C. Gug3, C. Serban4;  
12Department of Medical Semiology, University of Medicine and Pharmacy „Victor Babes” 
Timisoara, Timisoara, Romania, 2Oncomed, Timisoara, Romania, 33Department of Medical 
Genetics, University of Medicine and Pharmacy „Victor Babes” Timisoara, Timisoara, 
Romania, 44Department of Functional Sciences, University of Medicine and Pharmacy 
„Victor Babes” Timisoara, Timisoara, Romania.

Background: All non-CML MPN’s have in common the presence of JAK2-V617F 
mutation. This is associated with leucocytosis, elevated platelet count and hig-
her risk for thromboembolic events.
Objectives: To demonstrate the efficacy of Anagrelide and Antiplatelets Agents 
in TE JAK2-V617F positive patients with major thromboembolic events.
Patients and Therapy: 40 patients, ages between 33 and 45 years, no cardio-vas-
cular risk, followed between 2010-2013; 26 (65%) women and 14 (35%) men; 
24patients (60%) were JAK2-V617F positive. 8 patients(20%) arrived with 
major thromboembolic event: 3 patients(37,5%) had portal vein thrombosis,3 
patients (37,5%) had ischemic stroke and 2 patients(25%) had acute myocar-
dial infarction. They started Anagrelide (1,5-3 mg) +75mg Acetylsalicylic acid 
and they were followed monthly; 3 patients also received VKA’s.
Results: During follow up-3 years, no other thromboembolic event occurred 
and the platelet count became in normal ranges. No bleeding events also.
Conclusions: The association between Anagrelide and Antiplatelets agents is 
a very effective treatment in TE- JAK2+ patients with major thromboembolic 
events.
Comment: Too few cases and too little follow up period; it needs to be studied 
further more.

 R. Mihaescu: None. G. Borzak: None. R. Buzas: None. C. Gug: None. C. Serban: 
None.

P11.155
Profile of DHFR gene expression in laryngeal carcinoma cell line 
(HEP-2) administered with different MTX chemoterapy doses
A. L. S. Galbiatti1, H. C. Caldas2, R. Castro1, J. Padovani Junior3, É. C. Pavarino1, E. M. 
Goloni-Bertollo1;  
1Genetics and Molecular Biology Research Unit - UPGEM, São José do Rio Preto 
Medical School - FAMERP, São José do Rio Preto, Brazil, 2Laboratory of Experimental 
Immunology and Transplantation / LITEX, São José do Rio Preto Medical School - 
FAMERP, São José do Rio Preto, Brazil, 3Otorhinolaryngology and Head and Neck 
Surgery Department of University São José do Rio Preto Medical School - FAMERP, São 
José do Rio Preto, Brazil.

Introduction: Studies have found varying degrees of success in patients 
with laryngeal cancer treated with methotrexate (MTX) chemotherapy. The 
varying degree depends on the dose received by patients and may lead to 
resistance mechanisms and collateral effects. MTX acts inhibiting dihydro-
folate reductase (DHFR), key enzyme that is codified by DHFR gene involved 
in folate metabolism. Objectives: To investigate DHFR gene expression for 
MTX response in laryngeal cancer cell line (HEP-2) treated with three diffe-
rent concentrations of MTX chemotherapy. Methods: The 0.25 μM, 25 μM, 
and 75 μM concentrations of MTX chemotherapy were added separately in 
HEP-2 cell line plated in six-well culture plates for 24 hours at 37 °C. The 
Real-time quantitative PCR technique was performed for quantification of 
gene expression with TaqMan Gene Expression Assay. Results: We found 
that expression level for DHFR gene was higher in cells treated with 75 μM 
of MTX chemotherapy. There were significant effects of the expression in 
DHFR gene between control group and the three different concentrations 
evaluated. There was significant association between the control group and 
increased expression of the DHFR gene in 75 μM MTX application group. 
Conclusions: Chemotherapy treatment for laryngeal cancer with higher 
MTX dose may be associated with increased expression level of DHFR gene. 
These results on the mechanisms involved in the generation of drug resi-
stance by gene expression opening new perspectives in pharmacologic regi-
mens to the chemotherapy treatment.
Financial support: Fapesp, CNPq
FAMERP/FUNFARME
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P11.156
Analysis of HOX genes in patients with laryngeal squamous cell 
carcinoma
R. de Barros e Lima Bueno1,2, D. Guariz Pinheiro1, D. L. Zanette1,2, R. C. Martins 
Mamede3, W. Araújo de Silva Junior1,2;  
1Departament of Genetics - Medical School of Ribeirão Preto - University of São Paulo, 
Ribeirão Preto, Brazil, 2National Institute of Science and Technology in Stem Cell 
and Cell Therapy - Regional Blood Center of Ribeirão Preto, Ribeirão Preto, Brazil, 
3Department of Ophthalmology, Otorhinolaryngology and Head and Neck Surgery - 
Medical School of Ribeirão Preto - University of São Paulo, Ribeirão Preto, Brazil.

Laryngeal squamous cell carcinoma (LSCC) is one of the most aggressive 
neoplasms among head and neck cell carcinoma (HNCC). Besides advances 
in therapeutic treatment, the survival of HNCC patients wasn’t significantly 
improved. Therefore, understanding of the molecular mechanisms invol-
ved in LSCC is important to identify predictive biomarkers. We investigated 
global gene expression patterns of 32 laryngeal HNSCC patients versus 13 
samples of normal tissues surrounding tumors, using the Agilent microar-
ray platform. The comparison of normal versus tumor tissues, revealed 81 
differentially expressed genes (p≤ 10-7), among these, 35 genes were over-
expressed in tumor tissues and, within these; eight genes belonged to the 
HOX gene family. HOX genes are expressed during embryogenesis, but its 
re-expression has been reported to be associated with some tumors. The 
HOX genes overexpressed were HOXA10, -A11-AS1, -C8, -C9, -C10, -C13, -D10 
and -D11. The qPCR confirmed the overexpression of HOX genes in tumors 
samples and their almost absent expression in the normal tissue. We also 
investigated HOTAIR expression, a lincRNA located within HOXC locus asso-
ciated with metastatic tumors. HOTAIR has an increased expression in tu-
mors as compared to normal tissue. Also, there was a significant correlation 
(Spearman test) between the expression of HOTAIR and the expression of 
HOXC13, -C10 and –C9. There was no significant difference in the expression 
of these HOX genes between the two different cancer stages, although there 
is trend for a higher expression of HOX genes in the early stage. These fin-
dings suggest an important role of HOX family in LSCC tumorigenesis.

 R. de Barros e Lima Bueno: None. D. Guariz Pinheiro: None. D.L. Zanette: 
None. R.C. Martins Mamede: None. W. Araújo de Silva Junior: None.

P11.157
Exome Sequencing Identifies Recurring FLT3 N676K Mutations in Core 
Binding Factor Leukemia
S. Opatz1,2,3, H. Polzer1,4, T. Herold1, N. P. Konstandin1, B. Ksienzyk1, E. Zellmeier1, S. 
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Hiddemann1,3,4, K. Spiekermann1,3,4, S. K. Bohlander6,4, P. A. Greif1,2,3;  
1Klinikum LMU Munich, Munich, Germany, 2German Cancer Research Centre (DKFZ), 
Heidelberg, Germany, 3German Cancer Consortium (DKTK), Munich, Germany, 
4Helmholtz Zentrum München, Munich, Germany, 5Gene Center LMU Munich, Munich, 
Germany, 6Philipps University Marburg, Marburg, Germany, 7St. John-of-God Hospital 
Regensburg, Regensburg, Germany, 8Universität Münster, Münster, Germany, 9German 
Society of Hematology and Oncology, Berlin, Germany.

The t(8;21) and inv(16)/t(16;16) rearrangements affecting the core-bin-
ding factors, RUNX1 and CBFB, respectively, are found in 15-20% of adult 
de novo AML cases and are associated with a favourable prognosis. Since 
the expression of the fusion genes CBFB/MYH11 or RUNX1/RUNX1T1 alone 
is not sufficient to cause leukemia, we performed exome sequencing of an 
AML sample with an inversion 16 to identify mutations, which may collabo-
rate with the CBFB/MYH11 fusion during leukemogenesis. We discovered 
an N676K mutation in the ATP-binding domain (TKD1) of the fms-related 
tyrosine kinase 3 (FLT3) gene. In a cohort of 84 de novo AML patients with 
a CBFB/MYH11 rearrangement and in 36 patients with a RUNX1/RUNX1T1 
rearrangement, the FLT3 N676K mutation was identified in 5 and 1 patients, 
respectively (5/84, 6%; 1/36, 3%). The FLT3-N676K mutant alone leads to 
factor-indpendent growth in Ba/F3 cells and confers resistance to the FLT3 
PTK inhibitors PKC412 and AC220 together with a concurrent FLT3 inter-
nal tandem duplication (ITD). Genes differentially expressed in AML patient 
samples with an inv(16) and a FLT3 N676K mutation are signficantly enri-
ched for genes involved in ubiquitin-mediated proteolysis, adherence junc-
tion and the JAK/STAT signaling pathway. Ours is the first report of recurring 
FLT3 N676 mutations in CBF leukemias and suggests a defined subgroup of 
CBF leukemias. Although FLT3 is a well known mutational target in AML, it 
appears that the spectrum of FLT3 mutations is still not fully understood. 
Unbiased mutation screening by exome sequencing allows the detection of 
novel sequence variations even in extensively studied genes.

 S. Opatz: None. H. Polzer: None. T. Herold: None. N.P. Konstandin: None. B. 
Ksienzyk: None. E. Zellmeier: None. S. Vosberg: None. A. Graf: None. S. 
Krebs: D. Speakers Bureau/Honoraria (speakers bureau, symposia, and expert 
witness); Modest; Illumina. H. Blum: None. K. Hopfner: None. P.M. Kakadia: 
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P11.158
ERG deletion exerts a CD2-dependent positive prognostic impact on 
IKZF1-deleted childhood ALL
M. Zaliova1, O. Zimmermanova1, P. Dörge2, C. Eckert3, A. Möricke2, M. Zimmermann4, 
J. Stuchly1, A. Teigler-Schlegel5, C. R. Bartram6, R. Koehler6, L. Karawajew7, P. Rhein7, G. 
Cario2, J. Zuna1, M. Schrappe2, M. Stanulla2;  
1CLIP—Childhood Leukemia Investigation Prague, Department of Pediatric Hematology 
and Oncology, 2nd Faculty of Medicine, Charles University and University Hospital 
Motol, Prague, Czech Republic, 2Department of Pediatrics, University Hospital Schleswig-
Holstein, Kiel, Germany, 3Pediatric Hematology and Oncology, Charité University 
Hospital, Berlin, Germany, 4Pediatric Hematology and Oncology, Hannover Medical 
School, Hannover, Germany, 5Oncogenetic laboratory, Pediatric Hematology and 
Oncology, University of Giessen, Giessen, Germany, 6Department of Human Genetics, 
University of Heidelberg, Heidelberg, Germany, 7Department of Hematology, Oncology 
and Tumor Immunology, HELIOS-Clinic Berlin-Buch, Berlin, Germany.

B-cell precursor (BCP) acute lymphoblastic leukemia (ALL) is a heteroge-
neous disease consisting of subgroups with different and partly unknown 
genetic background as well as heterogeneous prognosis.
Deletions of ERG (ERGdel) were recently described as a recurrent abnorma-
lity in childhood ALL. However, a systematic evaluation of this aberration 
in the context of large clinical trials is missing. Therefore, we designed a 
multiplex PCR assay to screen ERGdel in 1323 childhood ALL patients en-
rolled into trial ALL-BFM 2000 and analyzed clinical/biological features of 
positive patients.
We identified 60 cases with ERGdel, exclusively within BCP-ALL. In more 
than 1/3 of cases the deletion was bi-/oligoclonal. The deletion was signi-
ficantly associated with higher age, CD2-positivity and deletion of the IKZF1 
gene. We found only a weak association of ERGdel alone with prognosis. 
However, when combined with CD2 status, the ERGdel/CD-positive patients 
demonstrated superior outcome. This effect was significant even within 
IKZF1-deleted cases, known to have a poor prognosis on ALL-BFM 2000. In 
addition, we analyzed the stability of ERGdel from diagnosis to relapse in all 
six ERGdel/CD2-negative patients. In 3/6 cases the ERG deletions were lost 
and in 3 cases the relapse deletions differed from those found at diagnosis.
In summary, we describe a high incidence of ERGdel in BCP ALL, suggesting 
that the ERG locus is prone to deletion in childhood ALL. However, the dele-
tion does not seem to play a major driving role here. Nevertheless, combined 
with CD2-positivity, ERGdel confers superior prognosis overcoming the ne-
gative impact of IKZF1 deletions.
Support: P302/12/G101; UNCE204012

 M. Zaliova: None. O. Zimmermanova: None. P. Dörge: None. C. Eckert: 
None. A. Möricke: None. M. Zimmermann: None. J. Stuchly: None. A. Teigler-
Schlegel: None. C.R. Bartram: None. R. Koehler: None. L. Karawajew: None. P. 
Rhein: None. G. Cario: None. J. Zuna: None. M. Schrappe: None. M. Stanulla: 
None.

P11.159
Cytogenetically unrelated clones in hematologic malignancies: ten 
years of experiences in a single institution.
M. S. Dencic Fekete, J. Jovanovic, V. Djordjevic, A. Bogdanovic, M. Gotic;  
Clinic of hematology, Belgrade, Serbia.

We evaluated the frequency and clinical significance of cytogenetic polyclo-
nality in patients with various hematologic malignancies. The study inclu-
des 2683 patients who had been diagnosed with: Acute myeloid leukemia 
(AML), Acute lymphoid leukemia (ALL), Myelodisplastic syndrome (MDS), 
Myeloproliferative disorders (MPD) and Chronic myeloid leukemia (CML). 
During the past ten years, karyotypically unrelated clones were found in 
20 patients (0.75%): 1.11% (7/631) of AML, 1.01% (2/195) of ALL, 1.16% 
(3/257) of MDS, 0.25% (3/1200) of MPD and 1.25% (5/400) of CML. In four 
AML and one MDS patient, the presence of unrelated clones was confirmed 
by FISH analysis. Patients diagnosed with AML, ALL and MPD had various 
structural and numerical aberrations of which the most common were tri-
somies, affecting chromosomes 8, 9, 12, 18 and 22. Translocations [t(8;21), 
t(15;17), t(2;5), t(14;16)] and monosomies (-Y,-7, -15, -17) were observed 
in 4 patients, each, while deletions (del(6q), del(7q) and del(11q)) were de-
tected in 3 patients. Del(5q) and +8 were detected in unrelated clones of 
one MDS patient, del(5q) and del(8q) were present in the other one, while 
the third patient with MDS had unrelated clones with del(20q) and t(7;20). 
Four patients with CML, treated with imatinib mesylate, had unrelated clo-

ne of +8 in Philadelphia negative cells. In one patient, diagnosed as CML de 
novo, del(7q) and der(20) were detected in the unrelated Ph negative clone. 
Karyotypically unrelated clones are rare events and may originate from the 
common malignant clone which could be revealed by molecular methods, 
needed to identify hidden primary aberrations.

 M.S. Dencic Fekete: None. J. Jovanovic: None. V. Djordjevic: None. A. 
Bogdanovic: None. M. Gotic: None.

P11.160
SPRED1, the gene involved in a neuro-cardio-facial-cutaneous 
syndrome, Legius syndrome, is a leukemia predisposing gene
B. GILBERT-DUSSARDIER1,2, F. Brizard3, P. Vabres4, F. Millot5, D. Vidaud6,7, E. Pasmant6,7;  
1CHU, Poitiers, France, 2Génétique, Centre de Référence Anomalies du Développement 
Ouest, Poitiers, France, 3Hématoloigie CHU, Poitiers, France, 4Dermatologie, CHU, Dijon, 
France, 5Hématologie Pédiatrique, CHU, Poitiers, France, 6UMR745 INSERM, PRES 
Sorbonne Paris Cité, Université Paris Descartes, Faculté des Sciences Pharmaceutiques 
et Biologiques, Paris, France, 7Service de Biochimie et de Génétique Moléculaire, Hôpital 
Cochin, Assistance Publique-Hôpitaux de Paris ), Paris, France.

Germline loss-of-function mutations in SPRED1 located on chromosome 
15q14, have been reported to originate Legius syndrome, belonging to the 
overlapping neuro-cardio-facial-cutaneous (NCFC) syndromes, all caused 
by germline mutations in the Ras-mitogen-activated protein kinase (MAPK) 
pathway and are associated with predisposition to cancer in children, no-
tably leukemia.
Until now, only one case of an 11-month-old boy with a SPRED1 germline 
mutation who developed an acute myeloblastic leukemia, had been repor-
ted.
Here, we present a girl who had multiple café-au-lait spots since the age of 
2 years and developed an acute lymphoblastic leukemia at age of 3 years. 
Other members of the family in her paternal lineage had multiple café-au-
lait spots too, but none of them developed any cancer. The patient was shown 
to have a germline loss-of-function frameshift mutation in the SPRED1 gene 
(c.395dupA NM_152591.2; p.Asn133fs P010194), when she was 11 years 
old. Going back to her hematologic file, we could find result of a medullar 
karyotype she had as part of the leukemia diagnosis : a somatic mosaicism of 
a heterozygous deletion on chromosome 15q was found in medullar leuke-
mia blasts [46,XX(30)/45,XX,der(5),del(15)(q11q25),-20(3)] including the 
SPRED1 locus. At the time of remission, a normal karyotype was observed.
This is the first case where a loss of heterozygozity of SPRED1 is shown in 
leukemia, supporting the hypothesis of the involvement of this gene in a few 
forms of leukemia, as a tumor suppressor.
Furthermore, this observation highlights the usefulness of cancer cells ka-
ryotyping to detect somatic chromosomal anomalies.

 B. Gilbert-dussardier: None. F. Brizard: None. P. Vabres: None. F. Millot: 
None. D. Vidaud: None. E. Pasmant: None.

P11.161
Polymorphisms in microRNA-binding sites and risk of childhood 
acute lymphoblastic leukemia and myeloid leukemias in adults
A. Dzikiewicz-Krawczyk1, E. Mały2, M. Fichna1, M. Mosor1, E. Strauss1, D. 
Januszkiewicz1,3, J. Nowak1;  
1Institute of Human Genetics, Poznan, Poland, 2Department of Medical Diagnostics, 
Poznan, Poland, 3Department of Oncology, Hematology and Bone Marrow 
Transplantation, University of Medical Sciences, Poznan, Poland.

microRNAs (miRNAs) regulate diverse cellular processes by binding to the 
3’ untranslated regions (3’UTRs) of messenger RNAs. Polymorphisms in 
miRNA-binding sites (miRSNPs) may alter the strength of miRNA interac-
tion with target transcripts thereby deregulating gene expression.
In this study we analysed with specialized algorithms (PITA, Partocles, po-
lymiRTS, dbSMR, miRANDA) the 3’UTRs of 138 leukemia-associated genes 
and identified 111 putative miRSNPs. For further investigation 11 miRSN-
Ps were chosen based on the accordance of at least three algorithms. Using 
TaqMan allelic discrimination and PCR-RFLP we genotyped patients with 
childhood acute lymphoblastic leukemia (ALL, n=101), acute myeloid leu-
kemia (AML, n=86), chronic myeloid leukemia (CML, n=153) and healthy 
controls (n=471). Variant alleles of ETV6_rs1573613 and TLX1_rs2742038 
were associated with increased ALL risk in recessive model (OR=1.9264, 
95% CI=1.1762-3.1551 and OR=3.9893, 95% CI=1.4377-11.0692, respec-
tively), while the PML_rs9479 variant allele was linked to decreased ALL 
risk in dominant model (OR=0.5470, 95% CI=0.3464-0.8639). In adult mye-
loid leukemias we found significant associations between variant alleles of 
PML_rs9479 and BCL11B_rs1152781 and decreased AML risk (OR=0.6010, 
95% CI=0.3669-0.9846, dominant model and OR=0.2557, 95% CI=0.0781-
0.8371, recessive model, respectively) and between the variant allele of IRF8_ 
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rs10514611 and increased CML risk in recessive model (OR=2.8128, 95% 
CI=1.3470-5.8735). Differential allelic expression (DAE) showed that the va-
riant alleles of ETV6_rs1573613, PML_rs9479, and BCL11B_rs1152781 are 
expressed at a significantly lower level than the wild-type alleles, while the 
variant allele of IRF8_rs10514611 is expressed at a higher level compared to 
the wild-type allele. The results suggest that these miRSNPs are a potential 
risk factor in leukemias.

 A. Dzikiewicz-Krawczyk: None. E. Mały: None. M. Fichna: None. M. Mosor: 
None. E. Strauss: None. D. Januszkiewicz: None. J. Nowak: None.

P11.162
Novel somatic mutations in large granular lymphocyte leukemia
E. I. Andersson1, H. L. M. Rajala1, S. Eldfors2, P. Ellonen2, T. Olson3, A. Jerez4, M. J. 
Clemente4, O. Kallioniemi2, K. Porkka1, C. Heckman2, J. P. Maciejewski4, T. P. Loughran Jr.3, 
S. Mustjoki1;  
1Hematology Research Unit, Biomedicum Helsinki, Helsinki University Central Hospital 
(HUCH), Helsinki, Finland, 2Institute for Molecular Medicine Finland (FIMM), University 
of Helsinki, Helsinki, Finland, 3Penn State Hershey Cancer Institute, Penn State Hershey 
College of Medicine, Hershey, PA, United States, 4Translational Hematology and Oncology 
Research, Taussig Cancer Institute, Cleveland Clinic, Cleveland, OH, United States.

Large granular lymphocyte (LGL) leukemia is a clonal disease characteri-
zed by expansion of mature cytotoxic T-cells. Our recent findings suggest 
that 40% of LGL-leukemia patients harbor mutations in STAT3 (Koskela et 
al. NEJM 2012). To identify additional novel somatic mutations in STAT3-
mutation negative LGL-leukemia patients, we performed exome sequencing 
from leukemic cells of three untreated patients.
Patient 1 harbored a missense mutation in PTPRT with a variant frequency 
of 14%. PTPRT has previously been found to reverse Tyr705 phosphorylati-
on on STAT3, a modification associated with STAT3 deactivation. This novel 
V995M mutation occurs within the tyrosine-protein phosphatase 1 domain 
and may thereby affect STAT3 activity by reducing dephosphorylation of 
Tyr705, thus increasing the expression of STAT3 target genes.
Patient 2 had a missense mutation in ANGPT2 (variant frequency 34%). 
K436E occurs within the TIE2-binding domain and is likely to affect the bin-
ding of TIE2 by ANGPT2. Over-expression of ANGPT2 has previously been 
shown to confer an adverse prognostic factor in other forms of leukemia.
Exome sequencing of patient 3 revealed a H126R mutation in BCL11b (vari-
ant frequency 51%). BCL11B is required for T-cell survival and overexpres-
sion could effectively increase T-cell activation and proliferation.
While these mutations appear biologically relevant and exciting, they have 
not been found to be recurrent in the screening of large cohort of LGL-leu-
kemia patients (n=170).
Somatic mutations in PTPRT, ANGPT2 and BCL11b may represent rare ge-
netic causes for LGL-leukemia. Inactivating mutations in PTPRT may have 
the same functional consequence as activating mutations of STAT3 in LGL-
leukemia patients.

 E.I. Andersson: None. H.L.M. Rajala: D. Speakers Bureau/Honoraria (speakers 
bureau, symposia, and expert witness); Modest; BMS, Novartis, Janssen-
Cilag. S. Eldfors: None. P. Ellonen: None. T. Olson: None. A. Jerez: None. M.J. 
Clemente: None. O. Kallioniemi: B. Research Grant (principal investigator, 
collaborator or consultant and pending grants as well as grants already received); 
Modest; TEKES-FiDiPro. K. Porkka: B. Research Grant (principal investigator, 
collaborator or consultant and pending grants as well as grants already received); 
Modest; BMS, Novartis. C. Heckman: None. J.P. Maciejewski: B. Research 
Grant (principal investigator, collaborator or consultant and pending grants as 
well as grants already received); Modest; Aplastic Anemia & MDS International 
Foundation, NIH. T.P. Loughran Jr.: None. S. Mustjoki: B. Research Grant 
(principal investigator, collaborator or consultant and pending grants as well as 
grants already received); Modest; BMS, Novartis.

P11.163
Expression profiling with microarrays method in human leukemic 
cells after coumarins and furanocoumarins exposition
J. Kocki1, M. Cioch2, A. Bogucka-Kocka3;  
1Dept. Clinical Genetics, Medical University, Lublin, Poland, 2Dept. Haematology, Medical 
University, Lublin, Poland, 3Dept. Pharmaceutical Botany, Medical University, Lublin, 
Poland.

Coumarins are chemical compounds which can be found naturally in some 
plants. The subject of the study was to find the coumarin inhibitors of the 
pathogenetic mechanisms of human leukemic cells. We used Affymetrix 
GeneChips and quantitative RT-PCR technologies for the genes expression 
profiling in J45.01 human leukemic cells exposed on coumarins in Scan’R 
system. The apoptotic and cytotoxic effects of coumarins on leukemic cells 
were observed in FlowSight flow cytometer.
Moreover, we selected two coumarins with the lowest IC50 values. The 

analysis of transcriptomes with Ingenuity Pathways Analysis (IPA) showed 
differences in the genes expression in particular cells exposed on couma-
rins. There were some changes found in genes expression in the cells which 
were exposed on these coumarins. The genes with the highest coefficient of 
P were functionally classified as tumor markers, cell death, cell cycle and cell 
growth regulators and were associated with the cell organization.
The transcriptomes analyses revealed some specific features of the thera-
py responses depending on the exposition agents, which has increased our 
knowledge on leukemogenesis.
This work was funded by the Polish State Committee for Scientific Research 
(Project No: NN405162639) and was developed using the equipment 
purchased within the Project „The equipment of innovative laboratories 
doing research on new medicines used in the therapy of civilization and 
neoplastic diseases“ within the Operational Program Development of Ea-
stern Poland 2007 - 2013, Priority Axis I Modern Economy, Operations I.3 
Innovation Promotion.

 J. Kocki: None. M. Cioch: None. A. Bogucka-Kocka: None.

P11.164
Cytogenetic analysis of human liposarcomas by array-based 
comparative genomic hybridization
M. Koczkowska1, M. Iliszko1, J. Ryś2, J. Limon1;  
1Department of Biology and Genetics, Medical University of Gdansk, Gdansk, Poland, 
2Department of Tumor Pathology, Center of Oncology, Krakow, Poland.

Liposarcomas are the most common soft tissue sarcomas accounting for 
20% of all mesenchymal malignancies. Morphologically, WHO classifies li-
posarcomas into four main subtypes consisting of: myxoid/round cell (M/
RLPS), dedifferentiated (DDLPS), well-differentiated (WDLPS) and pleo-
morphic liposarcomas (PLPS). Characteristic cytogenetic features of WDLPS 
and DDLPS are supernumerary ring giant chromosomes and dmin (double-
minute chromosomes), while MLPS are characterised by the presence of spe-
cific translocation: t(12;16)(q13;p11).
The aim of the study was to analyse genomic profile of 65 liposarcomas 
(WDLPS n=21, DDLPS=24 and MLPS n=20) using array-based comparative 
genomic hybridization at unprecedented resolution of ~10kb (NimbleGen, 
Roche). Additionally we analysed genomic profile of subsequent samples of 
tumors resected from an individual patient during disease progression.
DNA copy number aberrations were found in 60 tumors (92%). Loss of chro-
mosomal segments was observed in 29% of WDLPS (n=6), 60% of MLPS 
(n=12) and in 71% of DDLPS (n=17). In MLPS the most frequently involved 
chromosomal region was 1q (30%) with minimal overlapping region of gain 
1q25.1-q32.2 (34 Mbp). 42 (93%) of WDLPS and DDLPS had 12q gain, with 
minimal common region at 12q14.1-q21.1. In WDLPS, the other common 
aberration was gain at chromosome 5 with minimal common region of over-
lap 5p15.2-p14.1. In contrary to WDLPS, in DDLPS we identified aberrations 
at chromosome 13q.
The observed patterns of genomic aberrations in particular liposarcoma 
subtypes reflect biological differences between these tumors.

 M. Koczkowska: None. M. Iliszko: None. J. Ryś: None. J. Limon: None.

P11.166
Influences of Mitochondrial Uncoupling Protein 2 Variants on Lung 
Cancer Risk
S. Oguzkan Balci1, I. Nacak2, M. Nacak3, M. Sanli4, S. Pehlivan1;  
1University of Gaziantep, Faculty of Medicine, Department of Medical Biology and 
Genetics, Gaziantep, Turkey, 2Sani Konukoglu Hospital, Department of Thoracic 
Surgery, Gaziantep, Turkey, 3University of Gaziantep, Faculty of Medicine, Department 
of Pharmacology, Gaziantep, Turkey, 4University of Gaziantep, Faculty of Medicine, 
Department of Thoracic Surgery, Gaziantep, Turkey.

Objectives: Lung cancer is often a multistep, multifactorial disease involving 
both genetic and environmental components. Mitochondrial uncoupling 
protein 2 (UCP2), a negative regulator of mitochondrial reactive oxygen spe-
cies (ROS) generation, was observed to be abundantly expressed in compo-
nents of the immune system such as spleen, lung, and isolated macrophages. 
The purpose of this study was to investigate the relationship between the 
UCP2 gene variants and lung cancer susceptibility.
Methods: Seventy five lung cancer patients and 75 healthy controls were 
included in the study. The UCP2 gene variants (-866G>A and 45 bp inserti-
on/deletion (I/D)) were determined by polymerase chain reaction and/or 
restriction fragment length polymorphism method.
Results: Distribution of genotype and allelic frequency of UCP2 45 bp I/D 
variant were significantly different between lung cancer and control groups. 
The distribution of II genotype was found significantly higher in the lung 
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cancer group (54.7%) than in the control group (8%) (p< 0.0001). In addi-
tion, the I allele frequency (68%) was higher than in controls (23.3%) (p< 
0.0001). On the other hand, no statistically significant difference was found 
between UCP2 -866G>A variant and lung cancer susceptibility.
Conclusion: We suggest that both I allele and II genotype of UCP2 45 bp I/D 
variant are risk factors for susceptibility to lung cancer. Additional studies 
are needed to confirm the exact role of UCP2 variants on lung cancer.

 S. Oguzkan Balci: None. I. Nacak: None. M. Nacak: None. M. Sanli: None. S. 
Pehlivan: None.

P11.167
EGFR mutation analysis in non-small cell lung cancer
Z. A. Hammoudeh1, V. Koleva2, P. Dakova2, K. Oreshkov2, C. Minchev2, A. Penev2, A. 
Benova2, A. Radinov2, D. Toncheva1;  
1Department of Medical Genetics, Medical University of Sofia, Sofia, Bulgaria, 2Tokuda 
Hospital Sofia, Sofia, Bulgaria.

Background: Lung cancer is a leading cause of death in Bulgaria. Somatic 
gain-of- function mutation in the epidermal growth factor receptor (EGFR) 
detected in patients with non-small cell lung cancer (NSCLC) has significance 
for assigning optimal disease treatment. 29 EGFR somatic mutations are asso-
ciated with either sensitivity or resistance to gefitinib or erlotinib treatment.
Methods: We performed DNA analysis on 98 patients with NSCLC. All cases 
are histologically confirmed as NSCLC. Tumor sample materials are extracted 
from formalin-fixed paraffin-embedded NSCLC samples. DNA extraction was 
performed by QIAamp DNA FFPE Tissue Kit for genomic DNA purification. 
The samples are analysed by polymerase chain reaction (PCR), using EGFR 
RGQ Kit on Rotor-Gene Q instrument, and the results were processed by Ro-
tor-Gene Q Series Software.
Results: Analyses were processed according to manufacturer’s recommenda-
tion. EGFR-mutations were discovered in 10% of samples. The two most com-
mon EGFR somatic mutations are deletions in exon 19 (8 patients, 8.16%) 
and L858R point mutation on exon 21 (2 patients, 2.0%). These two muta-
tions define NSCLC as sensitive to treatment with the EGFR tyrosine kinase 
inhibitors (EGFR-TKI) gefitinib and erlotinib.
Conclusion: Our results are in accord with data for European populations. 
Patients with NSCLC and EGFR mutation, either exon 19 deletions or L858R, 
have a longer survival following treatment with gefitinib or erlotinib.
Acknowledgements: AstraZeneca
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P11.168
Allelic imbalance in non-small cell lung cancer.
A. Shikeeva1, T. Kekeeva1,2, L. Zavalishina1, Y. Andreeva1, G. Frank1;  
1Moscow Herzen Oncological Research Institute, Moscow, Russian Federation, 
2I.M.Sechenov First Moscow State Medical University, Moscow, Russian Federation.

Lung cancer is the leading cause of cancer deaths worldwide. Non-small cell 
lung cancer (NSCLC) comprises 80% of all lung cancers and is characterized 
by multiple genetic alterations such as loss of heterozygosity (LOH) and mi-
crosatellite instability (MSI).
We performed analysis of molecular-genetic alterations in tumor and in sur-
rounding tissue in different histological types.
The study group included 70 patients with NSCLC. From each patient 3 
samples were analyzed: tumor, 2 samples from surrounding normal lung 
tissue at 2 cm and 5 cm from tumor. Microsatellite analysis was evaluated by 
PCR using 7 polymorphic markers of chromosomal regions: 12p23.3, 2q35, 
3p14.2, 3p22.2, 3p26.3, 9p22.1 and 17p13.3.
Our results demonstrated allelic imbalance (AI) in NSCLC samples with 
the following frequencies: D2S405 32/65 (47%), D2S164 - 26/60 (43%), 
D3S1300 - 40/67 (60%), D3S1768 - 33/63 (52%), D3S1539 - 34/65 (52%), 
D9S925 - 30/64 (47%), D17S938 - 31/63 (49%). LOH and/or MSI in sur-
rounding tissue were not detected. AI in D9S925 (p = 0.005), D17S938 (p = 
0.002) was strongly associated with squamous cell lung cancer. LOH and/or 
MSI in D3S1768 (p = 0.004) and D17S938 (p = 0.03) were linked to smoking 
status. Frequent genetic alterations in D2S405 (p = 0.01) correlated with 
early stage cancer (I-II), whereas alterations in D3S1300 (p = 0.0197) were 
associated with advanced stages of disease (III-IV).
Observed genetic alterations can be used as molecular markers of squamous 
cell lung cancer in difficult diagnostic cases and can be considered as pro-
gnostic markers.

 A. Shikeeva: None. T. Kekeeva: None. L. Zavalishina: None. Y. Andreeva: 
None. G. Frank: None.

P11.169
The analysis of genetic alterations in the NSCLC patients using 
hybridization with diagnostic biochips
M. A. Emelyanova1, I. S. Abramov1, K. A. Arkhipova2, I. B. Zborovskaya2, L. N. 
Lyubchenko2, N. N. Mazurenko2, T. V. Nasedkina1;  
1Engelhardt Institute of Molecular Biology Russian Academy of Sciences, Moscow, 
Russian Federation, 2N. N. Blokhin Russian Cancer Research Center of Russian Academy 
of Medical Sciences, Moscow, Russian Federation.

Specific epidermal growth factor receptor (EGFR) inhibitors (gefitinib and 
erlotinib) and anaplastic lymphoma kinase (ALK) inhibitor (crizotinib) 
are used for the treatment of non-small-cell lung cancer (NSCLC). Somatic 
mutations in EGFR gene and key effectors along EGFR signaling pathway 
(KRAS, BRAF, PIK3CA), as well as ALK rearrangements are associated with 
sensitivity to these drugs.
A biochip has been developed which allows detecting 13 mutations in 12, 13 
and 61 codons of KRAS; 5 mutations in 858, 719, 790 codons and 13 dele-
tions in exon 19 of EGFR; V600E of BRAF; 5 mutations in 542, 545, 546 and 
1047 codons of PIK3CA gene. The technique of LNA (locked nucleic acid)-
clamp PCR was used to increase the sensitivity of the assay followed by alle-
le-specific hybridization of fluorescently labeled target on biochip. To deter-
mine the ALK rearrangements a biochip analyzing 11 breakpoint variants of 
EML4-ALK translocations has been designed. The reverse transcription PCR 
with chimeric EML4-ALK mRNA was used prior to hybridization.
To prove the feasibility of the method clinical samples from 84 unselected 
patients with NSCLC were analyzed. We identified EGFR mutations in 13 
(15%), KRAS mutations in 14 (17%), PIK3CA mutations in 8 (10%) and 
EML4-ALK translocations in 2 (2%) of patients. The data on mutation ana-
lysis were verified by direct sequencing. We consider the biochip-based ap-
proach to be simple and useful diagnostic tool for identification of NSCLC 
patients which will respond to target therapy.
The work was supported by the Russian Foundation for Basic Research 
(grant #11-04-01950).

 M.A. Emelyanova: None. I.S. Abramov: None. K.A. Arkhipova: None. I.B. 
Zborovskaya: None. L.N. Lyubchenko: None. N.N. Mazurenko: None. T.V. 
Nasedkina: None.

P11.170
Analysis of Mannose Binding Lectin and Macrophage Inhibitory Factor 
Gene Variants in Lung Cancer Patients
M. Nacak1, I. Nacak2, S. Pehlivan3, S. Oguzkan Balci3, M. Sanli4;  
1University of Gaziantep, Faculty of Medicine, Department of Pharmacology, Gaziantep, 
Turkey, 2Sani Konukoglu Hospital, Department of Thoracic Surgery, Gaziantep, Turkey, 
3University of Gaziantep, Faculty of Medicine, Department of Medical Biology and 
Genetics, Gaziantep, Turkey, 4University of Gaziantep, Faculty of Medicine, Department 
of Thoracic Surgery, Gaziantep, Turkey.

Objectives: Lung cancer is caused by genetic and epigenetic changes leading 
to uncontrolled cell growth and metastasis. Macrophage migration inhibi-
tory factor (MIF) and mannose-binding lectin2 (MBL2) implicated in the 
pathogenesis of several pathological disorders including cancer. The aim of 
this study was to examine the relationship between the MBL2 and MIF gene 
variants and lung cancer risk.
Methods: Eighty six lung cancer patients and 100 healthy controls were 
recruited in the study. Codon 54 A/B variant in MBL2 gene and -173 G/C 
variant in MIF gene were analysed by PCR-RFLP method.
Results: In the MBL2 variant, BB genotype was found significantly more fre-
quent in lung cancer than controls (p<0.0010). Conversely, AB genotype was 
found significantly more frequent in controls than lung cancer (p<0.0098). 
The allele frequency of A and B was 0.779, 0.221 in cases compared with 
0.815, 0.185 in controls. On the other hand, the distribution of G/G, G/C and 
C/C genotypes for MIF variant was 55.8%, 43% and 1.2% for cases and 55%, 
41% and 4% for the controls. The allele frequency of G and C was 0.773, 
0.227 in cases compared with 0.755, 0.244 in controls. No significant dif-
ferences in allele/genotype distribution of the MIF variant were found bet-
ween patients and controls.
Conclusion: Our data show that homozygous variant B allele of the MBL2 
codon 54 polymorphism may be a risk factor for susceptibility to lung can-
cer. Further studies are required to confirm the exact role of MBL2 and MIF 
variants on lung cancer.

 M. Nacak: None. I. Nacak: None. S. Pehlivan: None. S. Oguzkan Balci: 
None. M. Sanli: None.
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P11.171
Common Genomic Variations Identified in Maffucci Syndrome Tissues 
by Molecular Karyotyping
M. Amyere1, V. Wouters1, A. Dompmartin2, O. Enjolras3, I. Kaitila4, J. B. Mulliken5, J. 
Rombouts6, L. L.M. Boon1, M. Vikkula1;  
1Laboratory of Human Molecular Genetics, de Duve Institute, Université catholique 
de Louvain,, Brussels, Belgium, 2Université de Caen Basse Normandie, CHU Caen, 
Department of Dermatology, Caen, France, 3Consultation des Angiomes, Hôpital 
Lariboisière, Paris, France, 4Department of Clinical Genetics, Helsinki University Central 
Hospital, Helsinki, Finland, 5Department of Plastic Surgery, Children’s Hospital and 
Harvard Medical School, Boston, MA, United States, 6Division of Orthopedic Surgery, 
Cliniques Universitaires St-Luc, Université catholique de Louvain, Brussels, Belgium.

Maffucci syndrome (MS) is a rare congenital disorder characterized by mul-
tiple central cartilaginous tumors (enchondromas) that are accompanied by 
cutaneous spindle-cell hemangiomas. These patients have a high incidence 
of malignant transformation. No familial case is known and the ethiopatho-
genic cause remains to be unraveled. In enchondromatosis (Ollier’s disease, 
OD), which is comprised of enchondromas only, four mutations in the PTHR1 
gene have been identified in four patients; three were somatic and one was 
germline. No PTHR1 mutation has been detected in MS. On the other hand, 
in 77% of patients with MS and 81% of patients with OD, somatic IDH1, and 
more rarely IDH2, mutations have been observed. These changes are shared 
with other tumors, including glioblastomas, leukemias and thyroid cancers, 
and may thus be markers of cellular transformation.
To search for underlying somatic genomic causes, we screened MS tissues 
using Affymetrix SNP-chips. We looked for copy number variations (CNV), 
loss of heterozygosity (LOH) and uniparental (iso)disomy (UPD) by perfor-
ming pairwise analyses between allele intensities in tumoral DNA versus the 
corresponding blood-extracted DNA. While common chromosomal anoma-
lies were absent in constitutional DNA, several shared CNVs were identified 
in tumors. The most frequently observed is a large somatic alterations not 
present in CNV databases was a gain of 14q11.2. In the single chondrosar-
coma, large chromosomal amplifications /deletions were observed in chro-
mosomes 3, 6, 9, 10, 12 and 13. No loss of heterozygosity was observed in 
any Maffucci tissue. In conclusion, this study suggests new candidate gene 
for Maffucci syndrome located.

 M. Amyere: None. V. Wouters: None. A. Dompmartin: None. O. Enjolras: 
None. I. Kaitila: None. J.B. Mulliken: None. J. Rombouts: None. L. L.M. Boon: 
None. M. Vikkula: None.

P11.172
Over-Expression of FAT10 causes Malignant Transformation
C. G. Lee1,2,3, Y. Gao1, S. S. Theng2, W. B. Teo2, J. Zhuo1;  
1National Cancer Centre, Singapore, Singapore, 2National University of Singapore, 
Singapore, Singapore, 3DUKE-NUS Graduate Medical School, Singapore, Singapore.

The FAT10 gene is overexpressed in hepatocellular carcinoma (HCC) and 
other cancers. High levels of FAT10 protein lead to increased mitotic nondis-
junction and chromosome instability (CIN). Here, we demonstrate that when 
NehepLxHT, an immortalized non-tumorigenic liver cell line, is stably trans-
fected with high levels of FAT10, these cells not only demonstrate higher cell 
proliferation rate and increased resistance against camptothecin-induced 
apoptosis, it also exhibits transformation potential by its ability to grow on 
soft agar. Its role in malignant transformation is evident from anchorage in-
dependent growth, increased adhesion to collagen IV, increased cell migra-
tion and invasion in cells over-expressing FAT10. Through genome-wide ex-
pression analyses, genes involved in proliferation, transformation, migration 
as well as invasion were found to be significantly differentially expressed in 
cells expressing FAT10. The most significant network associated with FAT10 
over-expression was found to be “Cell Death, Inflammatory Response and 
Cancer” where the deregulated genes converge on the NFκB complex as the 
key nodal hub. Overexpression of FAT10 leads to downregulation of IκB pro-
tein and activation of NFκB activity with consequent upregulation of CXCR4 
and CXCR7 expression which was found play a role in facilitating the invasive 
property of FAT10-expressing cells.

 C.G. Lee: None. Y. Gao: None. S.S. Theng: None. W.B. Teo: None. J. Zhuo: 
None.

P11.173
Melanoma in dogs: spontaneously occurring models for genetics and 
therapies of human melanoma
C. ANDRE1, E. Cadieu1, M. Gillard1, C. De Brito1, J. Abadie2, B. Vergier3, A. Guillory1, P. 
Devauchelle4, F. Degorce5, L. Lagoutte1, B. Hedan1, M. Galibert1;  
1CNRS - UMR6290 - Université Rennes1 - IGDR, Rennes, France, 2Laboratoire 
d’Histopathologie Animale, Oniris, Ecole Nationale Vétérinaire, Nantes, France, 3Service 

de Pathologie, CHU Bordeaux and Université Bordeaux Segalen, Bordeaux, France, 
4Centre de Cancérologie Vétérinaire, ENVA, Maisons Alfort, France, 56 Laboratoire 
d’Anatomie Pathologique Vétérinaire du Sud-Ouest LAPVSO, Toulouse, France.

Melanomas spontaneously occur in dogs, as in humans, due to genetic and 
environmental factors.
To characterize the homologies and differences between dog and human 
melanomas, we analyzed epidemiological data from 2350 melanocytic tu-
mours and we analyzed in depth epidemiological, clinical and histopatholo-
gical data from 150 canine melanocytic tumours. We found that melanomas 
occur in the same anatomical locations than humans and interestingly, spe-
cific dog breeds present higher risk to develop oral or cutaneous melanoma, 
strongly reflecting genetic predispositions.
To tentatively propose a histogenetic classification, the analysis of genes 
presenting frequent somatic alterations in human melanoma, was perfor-
med in dogs.
To decipher the genetic causes of melanoma in dogs, we set up, through the 
Cani-DNA dedicated canine biobank, a collection of cases and controls in 
high risk breeds. We collected over 500 blood samples and 200 melanoma 
tumour samples in different breeds. We first performed a genome wide 
association study, using DNA samples from 80 affected and 100 healthy 
poodles, a breed nearly exclusively affected by oral melanomas. Finally, an 
RNAseq analysis of matched healthy/tumour samples had been undertook 
on 20 melanoma cases.
Canine melanomas thus appear good naturally occurring models for stu-
dying human mucosal melanoma, and for melanoma of dermal origin and 
constitute specific models to investigate the non-UV pathways, otherwise 
poorly studied. In conclusion, predisposed dog breeds are invaluable mo-
dels to identify novel genes and pathways in order to develop new therapies 
that will be beneficial both for dogs and humans.

 C. Andre: None. E. Cadieu: None. M. Gillard: None. C. De Brito: None. J. 
Abadie: None. B. Vergier: None. A. Guillory: None. P. Devauchelle: None. F. 
Degorce: None. L. Lagoutte: None. B. Hedan: None. M. Galibert: None.

P11.174
Genetic variation in immuno-modulatory genes as markers of 
melanoma recurrence-free and overall survival.
J. Rendleman, S. Shang, J. Shields, C. Adaniel, N. Fleming, R. Shapiro, R. Berman, A. 
Pavlick, D. Polsky, Y. Shao, I. Osman, T. Kirchhoff;  
New York University School of Medicine, New York, NY, United States.

The involvement of immune-related genes in melanoma progression has 
been demonstrated, suggesting the potential of these pathways in the pre-
diction of disease susceptibility and prognosis. In this study, we performed 
an analysis of germline variants in immuno-modulatory genes for their 
association with melanoma survival in a well-characterized cohort of 817 
melanoma patients. Germline DNA was genotyped for 94 SNPs tagging 55 
immuno-modulatory genes using Sequenom iPLEX. Cox models were used 
to test associations between each SNP and recurrence-free and overall sur-
vival (RFS, OS), with adjustments for age, gender, subtype, thickness, ulce-
ration, and anatomic site. ROC curves were constructed combining SNPs 
with clinical covariates and the area under the curve (AUC) was used to as-
sess their utility in the classification of 3-year melanoma recurrence. The 
SNP rs2796817 in TGFB2 had strong associations with both RFS (HR=3.8, 
CI 95%: 1.3-11, p=0.02) and OS (HR=5.5, CI 95%: 1.6-19, p=0.029). Other 
interesting associations with OS came from IRF8 (rs4843861, HR=0.62, CI 
95%: 0.39-0.99, p=0.017) and CD8A (rs3810831, HR=2.4, CI 95%: 0.91-6.2, 
p=0.048). A multivariate model including stage, subtype and rs3810831 
from CD8A was shown to improve the AUC when compared to a model in-
cluding only stage and subtype in classifying 3-year recurrence (0.77 vs. 
0.79). The findings in this study provide evidence that the genetic variants in 
immuno-modulatory genes may represent novel biomarkers of melanoma 
prognosis. The validation analysis is currently underway with an expanded 
set of immune target genes as well as an additional independent cohort of 
melanoma patients.

 J. Rendleman: None. S. Shang: None. J. Shields: None. C. Adaniel: None. N. 
Fleming: None. R. Shapiro: None. R. Berman: None. A. Pavlick: None. D. 
Polsky: None. Y. Shao: None. I. Osman: None. T. Kirchhoff: None.

P11.175
Prevalence of the MITF p.Glu318Lys germline mutation in the EPIC 
and E3N prospective cohorts
M. Pertesi1, M. Kvaskoff2, N. Forey1, A. Chabrier1, A. Bijon2, L. Barjhoux3, F. Le Calvez-
Kelm1, F. Clavel-Chapelon2, D. Palli4, ,. EPIC5, J. McKay1, F. Lesueur1,6;  
1Genetic Cancer Susceptibility Group, International Agency for Research on Cancer, Lyon, 
France, 2Inserm U1018, Centre for Research in Epidemiology and Population Health, 
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Institut Gustave Roussy, Villejuif, France, 3Inserm U1052, Cancer Research Centre of 
Lyon, Centre Léon Bérard, Lyon, France, 4ISPO Cancer Prevention and Research Institute, 
Florence, Italy, 5International Agency for Research on Cancer, Lyon, France, 6Inserm 
U900, Mines ParisTech, Biostatistics, Institut Curie, Paris, France.

A recently identified recurrent germline mutation in the MITF gene, 
p.E318K (rs149617956), was shown to increase the risk of melanoma in 
highly-predisposed patients ascertained through the clinics. MITF encodes 
for the micropthalmia-associated transcription factor that plays a key role 
in the pigmentation pathway and acts as a melanoma oncogene. Codon 318 
is located in a small-ubiquitin-like modifier (SUMO) consensus site and this 
missense substitution severely impairs the SUMOylation of MITF and leads 
to differential regulation of downstream targets. In the studied populations 
(France, England, Australia), the frequency of the mutation was less than 1% 
and 2-5 times more frequent in patients with a family history of melanoma 
and/or multiple malignant melanomas.
To further investigate the importance of the p.E318K mutation in European 
populations, we determined its frequency in 1,177 melanoma cases and 
1,584 controls from two population-based prospective cohorts, EPIC (Eu-
ropean Prospective Investigation into Cancer and Nutrition) and the French 
E3N (Etude Epidémiologique auprès de femmes de la Mutuelle Générale de 
l‘Education Nationale).
The frequency of p.E318K was significantly higher among cases (0.5% vs. 
0.2% in controls; Fisher Exact test p-value 0.04; OR 2.98; 95% confidence 
interval (CI), 0.95-10.96). These findings from two large population-based 
cohorts confirm an increased risk of melanoma in carriers of the MITF 
p.E318K mutation in European populations. We are now carrying out a 
full mutation screening of the coding sequence of MITF to investigate the 
possibility of other rare, likely deleterious mutations within this melanoma 
susceptibility gene.

 M. Pertesi: None. M. Kvaskoff: None. N. Forey: None. A. Chabrier: None. A. 
Bijon: None. L. Barjhoux: None. F. Le Calvez-Kelm: None. F. Clavel-Chapelon: 
None. D. Palli: None. ,. Epic: None. J. McKay: None. F. Lesueur: None.

P11.176
Detection of EGFR, 1p36, 14q32 genomic copy alterations in 
Meningiomas
I. G. Bedir1, M. Ozdemir1, S. Işıksoy2, E. Çiftçi2, B. Durak Aras1, O. Çilingir1, S. Artan1, A. 
Arslantaş3;  
1Osmangazi University, Medical Faculty, Department of Medical Genetics, Eskisehir, 
Turkey, 2Osmangazi University, Medical Faculty, Department of Pathology, Eskisehir, 
Turkey, 3Osmangazi University, Medical Faculty, Department of Neurosurgery, Eskisehir, 
Turkey.

Meningiomas are mostly benign, slow-growing tumors of the CNS that ori-
ginate from arachnoidal cap cells and account for about 30% of all primary 
brain tumours. Chromosome 22q12.2 deletion, a region encoding the tumor 
suppressor gene merlin, represent the most common genetic alterations in 
early meningioma formation. Malignant meningioma progression, however, 
is associated with increased genetic instability and complex genetic altera-
tions, including numerous genomic losses, gains, and amplifications. For the 
detection of genomic copy number aberrations of EGFR gene, 1p36/1q25 
and IGH (14q32.3) loci, we conducted fluorescence in situ hybridization 
(FISH) analysis on histopathologically analysed fresh meningioma tissues 
from 30 cases (23 females and 7 males). Of all analysed tumors, 26 were 
benign whereas the remainings were atypical meningiomas. EGFR/CEP7 
polysomy was detected in 26,9% of benign tumors while polysomy and 
EGFR gene amplification were seen in all atypical meningiomas. Chromo-
some 1p36 locus deletions were detected in 84.4% and 50% of benign and 
atypical meningiomas, respectively. The IGH locus deletions were seen in 
both benign (92,3%) and atypical (50%) tumors. Our data also confirmed 
the involvement of chromosomes 1p36 and 14q32 deletions in malignant 
meningioma progression

 I.G. Bedir: None. M. Ozdemir: None. S. Işıksoy: None. E. Çiftçi: None. B. 
Durak Aras: None. O. Çilingir: None. S. Artan: None. A. Arslantaş: None.

P11.177
Copy number changes and hypermethylation of tumor suppressor 
genes in meningiomas
T. San-Miguel1, L. Navarro1, L. Muñoz-Hidalgo2, J. González-Darder3, C. López-Ginés1, M. 
Cerdá-Nicolás1, R. Gil-Benso1;  
1Department of Pathology, University of Valencia, Valencia, Spain, 2Fundation for 
Research HCU-INCLIVA, Valencia, Spain, 3Department of Neurosurgery. Clinic University 
Hospital, Valencia, Spain.

Meningiomas are the second most common intracranial tumors. They arise 
from the leptomeningeal brain and spinal-cord covering. In meningiomas, 

clinical malignancy is mainly predicted by histological grading based on 
World Health Organization (WHO) criteria, being grades II-III biologically 
more aggressive than grade I. However, an important problem in these tu-
mors is that as grade I meningiomas are the most frequent, in absolute num-
bers they are also the most recurrent. In this work we study copy-number 
changes and methylation status of a set of tumor suppressor genes (TSG) 
in order to establish a relationship between genetic status and biological 
behavior.
Samples studied were 40 tumors, surgically removed and diagnosed in the 
Clinic University Hospital of Valencia. Formalin fixed, paraffin-embedded 
tissue tumor samples were available and representative areas of each were 
selected and punched for DNA extraction. Methylation-Specific Multiplex-
ligation Probe Amplification (MS-MLPA) with ME001-C1 kit was performed 
according to manufacturer instructions, PCR products were separated by 
capillary electrophoresis and data was analyzed with Excel-based software.
All cases showed deletions in at least one TSG. Most frequently deleted ge-
nes were ERS1 and TP73. Promoter hypermethylation was detected in TP73, 
PTEN, RASSF1 and HIC1 genes. Grade I tumors showed more frequently de-
letions, while in higher grade tumors hypermethylation was more patent. 
These results suggest that both mechanisms are implicated in meningioma 
biology and that a relationship may exist between an increased hyperme-
thylation pattern and a more aggressive behavior in human meningiomas.
Supported by PROMETEO 2011-11/83. Generalitat Valenciana and TS by V 
Segles-UVEG grant.

 T. San-Miguel: None. L. Navarro: None. L. Muñoz-Hidalgo: None. J. González-
Darder: None. C. López-Ginés: None. M. Cerdá-Nicolás: None. R. Gil-Benso: 
None.

P11.178
O6-methylguanine-DNA-methyltransferase (MGMT) is a surgery-
activated gene
E. A. Alekseeva1,2, A. S. Tanas1,2, E. V. Prozorenko3, D. V. Zaletaev1,2, V. V. Strelnikov1,2;  
1Research Centre for Medical Genetics, Moscow, Russian Federation, 2I.M. Sechenov First 
Moscow State Medical University, Moscow, Russian Federation, 3N.N. Blockin Russian 
Research Center for Oncology, Moscow, Russian Federation.

Genetic status of the MGMT gene encoding the DNA repair protein O6-me-
thylguanine-DNA-methyltransferase is among the most important progno-
stic factors for glioblastoma patients and predicts response to treatment with 
alkylating agent temozolomide. It is shown that using temozolomide impro-
ves both overall and progression-free survival. Currently in clinical practice 
assessment of genetic status of MGMT is most commonly performed either 
as a study of the MGMT promoter methylation, or the determination of its 
mRNA expression level. It is known that surgical manipulations can lead to 
an increased expression of a number of so-called ‘surgery-activated’ genes. 
Since the current standard of treatment for glioblastoma patients includes 
maximal feasible surgical resection followed by radiotherapy and chemo-
therapy, the objective of this study was to investigate the effect of surgical 
procedures on the MGMT expression level in the blood of patients operated 
for glioblastoma. Peripheral blood samples taken 1 hour before surgery, du-
ring or within 1 hour after surgery and 8 days after surgery, were obtained 
from 10 glioblastoma patients. The assessment of the MGMT expression, 
performed by real-time PCR, has shown that all patients had in average a 
2 times increased MGMT expression level in the first hours after the opera-
tion and a more than 5 times increase in 8 days after surgery. Thus, we can 
assume that MGMT is a surgery-activated gene. Obtained results may raise 
the question about adequacy of using of investigation the MGMT expression 
level for determining genetic status of this gene in clinical practice.

 E.A. Alekseeva: None. A.S. Tanas: None. E.V. Prozorenko: None. D.V. 
Zaletaev: None. V.V. Strelnikov: None.

P11.179
First experience with array-CGH in 19 monoclonal gammopathy of 
undetermined significance (MGUS) patients
A. Mikulasova1,2,3, V. Vallova1,4, J. Smetana1,2, H. Greslikova2, R. Kupska2, L. Rihova2,3, A. 
Potacova2, V. Sandecka5, L. Pour5, R. Hajek2,3,6, P. Kuglik1,2,4;  
1Laboratory of Molecular Cytogenetics, Institute of Experimental Biology, Faculty of 
Science, Masaryk University, Brno, Czech Republic, 2Babak Myeloma Group, Department 
of Pathological Physiology, Faculty of Medicine, Masaryk University, Brno, Czech 
Republic, 3Department of Clinical Hematology, University Hospital, Brno, Czech 
Republic, 4Department of Medical Genetics, University Hospital, Brno, Czech Republic, 
5Department of Internal Medicine – Hematooncology, University Hospital, Brno, 
Czech Republic, 6Institute of Clinical Haematology, University Hospital, Ostrava, Czech 
Republic.

The incidence of clonal chromosomal aberrations in plasma cells (PCs) is 
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considered as one of the most important and independent prognostic fac-
tors in patients with myeloma. Also in the premalignancy MGUS, there are 
chromosomal changes in PCs f.e. del(13)(q14), IGH translocation, 1q21 
gain and hyperdiploidy, but it is not known much about them and their 
significance in relation to malignant transformation. Unfortunately, MGUS 
research is complicated by small amount of malignant cells that can be ob-
tained from patients.
We analysed 19 MGUS (13M/6F; median age 64) using array-CGH, Agi-
lent platforms “Human Genome CGH, 4×44K” (N=12) and “SurePrint G3 
CGH+SNP, 4×180K” (N=7). DNA was isolated from separated PCs (using 
CD138, CD19 and CD56 markers) and amplified by MDA whole genome am-
plification.
We found chromosomal abnormalities in 58% (11/19) MGUS. In 26% 
(5/19) cases we found hyperdiploidy, thus gains of minimally two of follo-
wing chromosomes: 3, 5, 6, 7, 9, 10, 11, 15, 17, 18, 19, 21. The most frequent 
were gains of chromosomes 9 (32%; 6/19) and 11 (26%; 5/19). Moreover, 
gains were found at 1q, 3q22.3-q29, 6p, 11q13.3-q25, 16p, Xq23-q28 and 
losses were found at 6q, 6q23.3, 8q24.21-q24.22, 13q13.3-q34, 16p11.2-
p11.1, 16q11.2-q13, 16q21-q24.3, 16q23.1-q23.2.
In our study we optimized protocol of array-CGH from amplify DNA and we 
use it in first MGUS patients. We found there are various chromosomal chan-
ges in more then half of patients, mainly gains of whole odd chromosomes, 
what is also typical for myeloma, in which MGUS often develops.
Support: NT13492, NT13190, NT11154, OPVK CZ.1.07/2.3.00/20.0183, 
MSM0021622434, GAP304/10/1395

 A. Mikulasova: None. V. Vallova: None. J. Smetana: None. H. Greslikova: 
None. R. Kupska: None. L. Rihova: None. A. Potacova: None. V. Sandecka: 
None. L. Pour: None. R. Hajek: None. P. Kuglik: None.

P11.180
TaqMan-based miRNA profiles classify expression in breast cancer 
and leukemia
L. Wong, N. Mulakken, D. Ridzon, P. Brzoska;  
Life Technologies, Foster City, CA, United States.

MicroRNAs are small endogenous RNA molecules that play an important 
role in the regulation of developmental and physiological processes. Studies 
indicate that microRNAs are involved in the multilevel regulation of gene 
expression targeting a battery of mRNA genes. Researchers have discovered 
that microRNAs are efficacious biomarkers for the classification of tumors 
and prediction of outcome for many diseases because of their evolutiona-
ry conservation, unique expression signatures, relative stability, and abun-
dance. To identify potential candidates involved in tumor progression in 
humans, we examined the expression of 750 microRNAs using Applied Bio-
systems TaqMan® MicroRNA Assays in five human breast cancer cell lines, 
and two human leukemia cell lines. Data from leukemia cell lines were com-
pared to two cell lines of normal peripheral blood mononuclear cells, and 
breast cancer cell lines were compared to normal breast tissue. In addition, 
the two groups of cancer samples were examined relative to the expression 
levels of 38 different normal tissues. We confirmed several microRNAs that 
were previously identified to be associated with cancer. We also determined 
a group of microRNAs that were consistently differentially expressed rela-
tive to the normal samples in all cancer cell lines. In addition, we identified 
microRNAs that are uniquely expressed in breast cancer but not in Leuke-
mia cell lines. Further, microRNA families that are represented frequently in 
the list of significant microRNAs in both types of cancers were determined. 
These findings provide insight into possible common and distinct pathways 
between breast cancer and leukemia and the role of microRNAs in human 
cancer.

 L. Wong: None. N. Mulakken: None. D. Ridzon: None. P. Brzoska: None.

P11.181
miRNA clusters in cromosome 7 including MIR29, MIR25, MIR93 and 
MIR106 genes associate with gastric cancer in Europeans: Results 
from the EPIC-EURGAST study
Y. Espinosa-Parrilla1,2, X. Muñoz3,4, C. Bonet4,5, N. Garcia4,5, A. Venceslá4,5, E. Riboli6, C. 
Gonzalez4,5, N. Sala4,5;  
1Institut de Biologia Evolutiva (CSIC-Universitat Pompeu Fabra), Barcelona, Spain, 
2ICBM, Facultad de Medicina, Universidad de Chile, Santiago de Chile, Chile, 3Hereditary 
Cancer Program, Translational Research Laboratory, Catalan Institute of Oncology 
–IDIBELL, Barcelona, Spain, 4Molecular Epidemiology Group, Translational Research 
Laboratory, Catalan Institute of Oncology –IDIBELL, Barcelona, Spain, 5Unit of 
Nutrition, Environment and Cancer, Cancer Epidemiology Research Program, Catalan 
Institute of Oncology –IDIBELL, Barcelona, Spain, 6Department of Epidemiology and 
Public Health, Imperial College London, London, United Kingdom.

MicroRNAs (miRNAs) are post-transcriptional gene regulators involved in a 
wide range of biological processes including tumorigenesis. Although dere-
gulation of miRNA pathways has been associated with cancer, their genetic 
contribution to this complex disorder is still unravelled. We used logistic 
regression and gene-based permutation tests to analyse the genetic associa-
tion of gastric cancer (GC) and its anatomical localization (cardia/noncar-
dia) and histological subtypes (intestinal/diffuse), with 133 SNPs tagging 
11 individual miRNAs and 26 miRNA clusters potentially involved in cancer, 
in 365 incident GC cases and 1284 matched controls (European Prospective 
Investigation into Cancer and Nutrition (EPIC) cohort). Various SNPs signi-
ficantly associated with different subtypes of GC under the log-additive mo-
del, being the most significant ones those in two miRNA clusters on chromo-
some 7: three tagSNPs of the miR-29a/miR-29b-1 cluster associated with the 
diffuse phenotype (minimum p-value=1.7x10-4; OR(95% cl):1.72(1.3-2.3)) 
and one tagSNP of the miR-25/miR-93/miR-106b cluster associated with 
the cardia localization (OR(95% cl):0.56(0.37-0.86), p-value=5.378x10-3). 
We predicted several target genes for these miRNAs, some of which have 
been functionally validated and are implicated in cancer-related processes 
such as methylation (DNMT3A, DNMT3B), cell cycle (E2F1, CDKN1A, CDK-
KN1C) and apoptosis (BCL2L11, VEGFA). Furthermore, we identified signi-
ficant interactions between variants in some of these genes and in the chro-
mosome 7 miRNA clusters. Deregulation of the expression of these miRNAs 
in gastric tumours also supports our findings, altogether suggesting that 
genetic variation in MIR29, MIR25, MIR93 and MIR106b genes may have a 
critical role in the genetic susceptibility to GC, probably through modificati-
on of their expression.
Acknowledgments: EPIC-GC-WG
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P11.182
Detection of miRNA Expression in Glial Tumors
S. Yilmaz Susluer1, C. Biray Avcı1, Z. Dogan Sigva1, T. Akalin2, T. Dalbasti3, N. Oktar3, C. 
Gunduz1;  
1Ege University Faculty of Medicine Department of Medical Biology, Izmir, Turkey, 2Ege 
University Faculty of Medicine Department of Pathology, Izmir, Turkey, 3Ege University 
Faculty of Medicine Department of Neurosurgery, Izmir, Turkey.

MicroRNAs (miRNA) are single strand, non-coding RNA molecules with the 
length of 18-25 nucleotides and play major roles in the regulation of gene 
expression. Mature miRNA molecules are partially complementary to one 
or more messenger RNAs and cause tumor suppressor or oncogenic mRNA 
degradation or inhibition of the protein translation.
In this study it is aimed to investigate the expression profiles of miRNAs in 
50 cases diagnosed with brain tumor (32 glioblastoma cases (GBM)-grade-
IV, 10 diffuse astrocytoma cases (DA)-grade-II, 8 anaplastic oligodendro-
glioma cases (AO)-grade-III) and in brain tumor cell lines as control group 
(U-87MG, U-118MG and LN18). Expression profiles of miRNAs were studied 
by microarray method. Putative target genes of miRNAs that showed signi-
ficant changes were identified by using 7 databases.
In GBM cases, miR-495 and miR-432 expression showed significant 2-fold 
increase and miR-708-3p, mir-339-5p and miR-4286 expressions 4-fold, 
mir-331-3p, miR-625-3p, and miR-20a-3p showed 5-fold reduction com-
pared to control group. mir-204 expression was significantly decreased 6 
times in AO cases compared to control group. There was a significant increa-
se in 18 miRNAs and decrease in 7 miRNAs in DA cases compared to control 
group. When miRNA expressions of DA, AO and GBM cases compared with 
each other, significant differences were found in 29 miRNA. In all cases miR-
21 expression level was high and no mir-124 expression was detected.
Ultimately, novel genes could be effective in tumor development supposed 
to be regulated by miRNAs. Regulation of miRNA expression may affect spe-
cific gene targets in brain tumors.

 S. Yilmaz Susluer: None. C. Biray Avcı: None. Z. Dogan Sigva: None. T. 
Akalin: None. T. Dalbasti: None. N. Oktar: None. C. Gunduz: None.

P11.183
Identification by next-generation sequencing of an unexpected 
nonsense mutation in the MSH2 gene in a family suspected to have a 
BRCA mutation.
C. Dugast1, C. Abadie1, B. Gery1, J. Tinat2, A. de Lajarte-Thirouard3, A. Mosser4, D. Vaur5,6, 
S. Odent1;  
1Clinical Genetics Unit, Rennes Sud University Hospital, Rennes, France, 2Rouen 
University Hospital, Department of Genetics, Rouen, France, 3Atalante pathologie, 
cabinet of Pathology, Rennes, France, 4Molecular Genetic Department, Rennes University 
Hospital Pontchaillou, Rennes, France, 5Department of Cancer Biology and Genetics 
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CLRCC François Baclesse, Caen, France, 6Inserm UMR 1079, Caen, France.

The new generation of sequencing strategies technologies is changing gene-
tic diagnosis because of its huge sequencing capacity and decreasing cost. 
Using this new approach, challenge for physicians will be to apprehend 
clinical uses of the genetic data generated, even in gene panels. So far ge-
netic testing in inherited diseases is targeted, relying on recognition of a 
well-known clinical presentation evocative of a targeted predisposition. As 
an ethical issue, patients will have to be counselled about potentials of the 
technology to reveal other genetic alterations than those initially searched, 
that may be relevant for their risk of future disease. We report the case of 
a woman suspected to have a BRCA mutation because of the occurrence of 
an ovarian seropapillar adenocarcinoma at age 62 and breast cancer in her 
sister at age 62. Next-generation sequencing (NGS) analysis reveal no muta-
tion for the BRCA genes but an unexpected nonsense mutation in the MSH2 
gene further confirmed by direct Sanger sequencing method. Although Am-
sterdam II criteria were not fulfilled, pedigree data had noted two cases of 
colon cancer respectively in a paternal aunt (age 69) and cousin (age 54), 
but among a large family. Intriguingly, neither microsatellite instability nor 
loss of MMR protein expression were observed in the ovarian tumour. Given 
the paucity of data on ovarian tumour in Lynch syndrome, classically descri-
bed as non serous and at a younger age, we discuss such unplanned results. 
This report highlights importance of anticipation of such unexpected results 
with NGS introduction in clinical daily practice.

 C. Dugast: None. C. Abadie: None. B. Gery: None. J. Tinat: None. A. de 
Lajarte-Thirouard: None. A. Mosser: None. D. Vaur: None. S. Odent: None.

P11.184
Somatic cancer mutations and NGS panel diagnostics - translation to 
the clinic.
C. Schroeder1, M. Sturm1, S. Junker1, M. Bitzer2, N. Malek2, B. Sipos3, H. Rammensee4, O. 
Rieß1, P. Bauer1;  
1Department of Medical Genetics and Applied Genomics, Tuebingen, Germany, 
2Department of Internal Medicine I, Tuebingen, Germany, 3Department of Pathology, 
Tuebingen, Germany, 4Department of Immunology, Tuebingen, Germany.

Knowledge of tumor biology and especially cancer genetics is growing fast. 
Novel therapeutic strategies are continuously being developed (notably 
monoclonal antibodies and small molecules). This process was highly ac-
celerated with the advent of Next-Generation-Sequencing. So-called panel 
analyses allow parallel examination of multiple genes on DNA-level within 
days including detection of low level mutation mosaicism by deep sequen-
cing. The results were proven to be of prognostic value and may predict 
drug response. We used a commercially available hotspot panel (48 genes, 
Illumina) to analyze a total of 43 different tumor samples. The analysis en-
compassed both FFPE material and native tissue. Sequencing quality and 
results were comparable for both tissue types with an average number of 
reads above 1000000 and a depth at 100x of above 97 %. Each mutation 
was validated by a second method and proven to be somatic by compari-
son to a reference sample (e.g. blood, normal tissue). A total of 24 somatic 
mutations were identified in 19 different samples (19/43 = 0.44). We found 
well-known mutations in important cancer genes like KRAS, TP53, CTNNB1, 
PIK3CA and ERBB2, some of them of therapeutic relevance. An interdiscipli-
nary oncogenetic tumor board discussed the results. In addition two germ-
line variants were found and classified as variants of unknown significance 
(APC, MET). These two findings may be relevant for the families and genetic 
counseling was offered to both patients. On the basis of our current results 
we are extending our gene panel to a set of ~ 180 genes.

 C. Schroeder: None. M. Sturm: None. S. Junker: None. M. Bitzer: None. N. 
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P11.185
MicroRNAome profiling in benign and malignant neurofibromatosis 
type 1-associated nerve sheath tumors: evidences of PTEN pathway 
alterations in early NF1 tumorigenesis
I. Bièche1,2, J. Masliah-Planchon3,2, A. Luscan4,2, I. Laurendeau4,2, N. Ortonne5, M. Hivelin6,7, 
J. Varin2, L. Valeyrie-Allanore8, V. Dumaine9, L. Lantieri6,7, K. Leroy10, B. Parfait4,2, P. 
Wolkenstein8, M. Vidaud4,2, D. Vidaud4,2, E. Pasmant4,2;  
1Service de génétique_Institut Curie, Paris, France, 2UMR745 Inserm_Université Paris 
Descartes_Faculté des Sciences Pharmaceutiques et Biologiques, Paris, France, 3Genetic 
department_Robert-Debré hospital, Paris, France, 4Biochimie et génétique moléculaire_
Hôpital Cochin, Paris, France, 5Département d‘anatomo-cytopathologie_Hôpital Henri-
Mondor, Créteil, France, 6Chirurgie plastique et reconstructive_Hôpital Henri-Mondor, 
Créteil, France, 7Department of plastic and reconstructive surgery_Hôpital Européen 
Georges Pompidou, Paris, France, 8Dermatologie_Hôpital Henri-Mondor, Créteil, 

France, 9Chirurgie orthopédique_Hôpital Cochin, Paris, France, 10Platform of biological 
ressources_Hôpital Henri-Mondor, Créteil, France.

BACKGROUND: Neurofibromatosis type 1 (NF1) is a common dominant 
tumor predisposition syndrome affecting 1 in 3,500 individuals. The hall-
marks of NF1 are the development of peripheral nerve sheath tumors either 
benign (dermal and plexiform neurofibromas) or malignant (MPNSTs).
METHODS: To comprehensively characterize the role of microRNAs in NF1 
tumorigenesis, we analyzed 377 miRNAs expression using the 384-wells mi-
crofluidic TaqMan human microRNA Low Density Array in a large panel of 9 
dermal and 41 plexiform neurofibromas, and 15 MPNSTs.
RESULTS: The most significantly upregulated miRNA in plexiform neuro-
fibromas was miR-486-3p that targets the major tumor suppressor gene, 
PTEN. We confirmed PTEN downregulation at mRNA level. In plexiform
neurofibromas, we also report aberrant expression of four miRNAs involved 
in the RAS-MAPK pathway (miR-370, miR-143, miR-181a, and miR-145). 
In MPNSTs, significant deregulated miRNAs were involved in PTEN repres-
sion (miR-301a, miR-19a, and miR-106b), RAS-MAPK pathway regulation 
(Let-7b, miR-195, and miR-10b), mesenchymal transition (miR-200c, let-7b, 
miR-135a, miR-135b, and miR-9), HOX genes expression (miR-210, miR-
196b, miR-10a, miR-10b, and miR-9), and cell cycle progression (miR-195, 
let-7b, miR-20a, miR-210, miR-129-3p, miR-449a, and miR-106b).
CONCLUSION: We confirmed the implication of PTEN in genesis of plexiform 
neurofibromas and MPNSTs in NF1. Markedly deregulated miRNAs may 
serve for the basis of potential diagnostic and predictive biomarkers and 
could represent novel strategies for effective pharmacological therapies of 
NF1 tumors.
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Mother-to-offspring inheritance of MLH1 promoter hypermethylation
A. T. Hoejland1, H. Okkels2, P. H. Madsen2, T. D. Jensen1, M. B. Petersen1;  
1Department of Clinical Genetics, Aalborg University Hospital, Aalborg, Denmark, 
2Department of Biochemistry, Aalborg University Hospital, Aalborg, Denmark.

MLH1 promoter methylation analysis is a relatively inexpensive test used to 
help distinguish between sporadic and non-sporadic colon cancers with loss 
of expression of the proteins MLH1 and PMS2 by immunohistochemistry. 
However, in a subset of Lynch Syndrome (LS) cases a constitutional MLH1 
epimutation has been identified. Until recently, constitutional MLH1 epimu-
tations were thought not to be passed on to the next generations, but cases 
of mother-to- offspring inheritance of constitutional MLH1 epimutations 
have been reported a few times in the literature.
We present a case that regards a deceased female suspected constitutional 
MLH1 epimutation carrier with three LS- associated cancers (endometrial 
cancer age 60, colon cancer age 61 and rectal cancer age 75). There are no 
other LS-associated cancers in the pedigree. All cancers and a dermal lipo-
fibroma from the deceased female were found to be hypermethylated in the 
C-region of the MLH1 promoter. Screening of the MLH1, MSH2, MSH6 and 
PMS2 genes in the three children of the proband revealed no pathogenic 
mutations. Preliminary studies suggest the presence of hypermethylation of 
the C-region of the MLH1 promoter in blood lymphocytes of all three child-
ren. Further investigation is ongoing and includes searching for a second hit 
in the proband’s three LS-associated tumors and testing of the offspring and 
proband for epigenetic changes in other parts of the genome.
Hypermethylation is the most plausible cause of LS in the proband.
The above indicates that an epimutation can be transferred to the offspring.
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Involvement of the MLL gene in adult T-lymphoblastic leukemia
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While the MLL ‘‘recombinome’’ is relatively well characterized in B-cell pre-
cursor acute lymphoblastic leukemia (BCP ALL), available data for adult 
acute T-lymphoblastic leukemia (T-ALL) are scarce. We performed fluo-
rescence in situ hybridization (FISH) for an MLL split signal on 223 adult T-
ALL samples obtained within the framework of the German Multicenter ALL 
07/2003 therapy trial. Three biphenotypic leukemias (T-ALL/AML) were 
also included in the analysis. Samples showing any alteration by FISH were 
further investigated to characterize the MLL aberration. In addition, they 
were investigated for common genetic lesions known in T-ALL. Twenty-two 
cases (9.5%) showed an abnormal MLL signal by FISH analysis. Most of the-
se appeared to be deletions or gains but in five cases (2.1%) a chromosomal 
translocation involving the MLL gene was identified. The translocation part-
ners and chromosomal breakpoints were molecularly characterized. Three 
T-ALLs had an MLL-AF6/t(6;11) and two biphenotypic leukemias had an 
MLL-ELL/t(11;19). The chromosomal breakpoints in two of the MLL-AF6-
positive cases were located outside the classical MLL major breakpoint clu-
ster known from BCP ALL. In conclusion, the spectrum of MLL translocation 
partners in adult T-ALL much more resembles that of AML than that of BCP 
ALL and thus the mechanisms by which MLL contributes to leukemogenesis 
in adult T-ALL appear to differ from those in BCP ALL. Proposals are made 
for the diagnostic assessment of MLL fusion genes in adult T-ALL
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The partial tandem duplication of MLL gene in patients with AML and 
cytogenetic abnormality of chromosome 11
I. Sarova1,2, J. Brezinova1, O. Fuchs1, A. Kostecka1, M. Vostry1, J. Filkukova1, S. 
Ransdorfova1, S. Izakova2, J. Cermak1, Z. Zemanova2, K. Michalova1,2;  
1Institute of Hematology and Blood Transfusion, Prague 2, Czech Republic, 2Center 
of Oncocytogenetics, Institute of Medical Biochemistry and Laboratory Diagnostics, 
General Faculty Hospital and 1 st Faculty of Medicine of Charles University, Prague, 
Czech Republic.

The partial tandem duplication of the MLL gene (PTD) has been described 
in bone marrow cells of 6 - 10% of adult patients with acute myeloid leu-
kemia (AML) with normal karyotype and in most cases with trisomy 11 as 
a sole cytogenetic abnormality. We investigated 210 patients with AML at 
diagnosis by RT-PCR and the MLL PTD was proved and confirmed by DNA 
sequencing in 50 of them (23%). All 210 patients were examined by con-
ventional cytogenetics and FISH with a locus-specific probe for the MLL 
gene (11q23.3). MLL PTD were detected with: normal karyotype (n=21), 0 
mitosis (n=3), t(8;21)(q22;q22)/inv(16)(p13q22) (n=4), complex karyoty-
pe (n=5), and with other chromosome changes (n=17). Duplication of the 
exones 2 to 6 was the most frequent ones. Chromosome 11 abnormality was 
identified in 12 patients: trisomy 11 (n=2), partial trisomy 11q (n=1), altera-
tion of 11p (n=1), balanced rearrangement of 11p/11q (n=1), and MLL gene 
rearrangement (n=7; mostly t(9;11)(p22;q23)).
In conclusion, patients with MLL rearrangements or MLL PTD constitute 
the groups of AML patients with specific clinical and biological features. 
We proved that these two different disrupting mechanisms can co-exist to-
gether. It is not clear, if one MLL gene allele is carrier of both mutations or 
two MLL alleles are affected or if they originated simultaneously or conse-
quently. Therefore, further analyses on the larger cohort of patients focused 
on molecular, biological and clinical relationship of these rearrangements in 
malignant processes are needed.
Supported by MHCR for conceptual development of research organization 
00023736, RVO-VFN64165/2012, GACR-P302/12/G157.
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Multiplex Ligation-Dependent Probe Amplification (MLPA) assay as a 
diagnostic tool to detect genomic rearrangements in myelodysplastic 
syndromes (MDS).
R. A. Cifarelli1, O. Scarciolla2, C. Dininno1, L. Russo3, A. Dell‘Acqua3, G. Lauria1, E. Vitullo4, 
A. Ciancio3, C. Mannarella3, A. Fragasso3;  
1X-life, Centro Ricerche e Diagnosi, ASM-ARPAB, Matera, Italy, 2Medical Genetics – 
Hematology Unit, Matera Hospital, Matera, Italy, 3Hematology Unit, Matera Hospital, 
Italy, Matera, Italy, 4Clinical Pathology Unit, Matera Hospital, Italy, Matera, Italy.

Approximately 50% of MDS patients present bone marrow cytogene-

tic abnormalities at diagnosis, with an important role on prognosis and 
tailored therapy. Conventional cytogenetics (CC) with fluorescence in 
situ hybridization (FISH) are performed to detect chromosome abnor-
malities. MLPA assay simultaneously detect 40 different chromosomal 
rearrangements(deletions/duplications) in a single reaction. The study aim 
was to validate the MLPA assay in MDS samples comparing the results with 
the CC approach. Cell cultures and total DNA were obtained by bone marrow 
samples from 62 MDS patients (M:40, F:22, median age 73 years, range: 44-
88 years). For each sample at least 20 metaphases were examined according 
G-banding protocol and two MLPA reactions were performed according to 
the manufacturer‘s recommendations (MRC-Holland). Our study revealed 
a good correlation between CC and MLPA, since 46 cases (74.2%) showed 
identical results with both techniques. For the other 16 cases (25.8%), we 
found different results.
In 5/16 samples (8%) CC analysis failed while the MLPA assay showed in 
one sample three chromosome deletions and no anomalies in the other 
samples. In the remaining 11/16 samples (17.8%) we found discrepancies. 
First group included three samples (4.9%) in which MLPA detected sepa-
rately two different deletions and one trisomy, while CC did not show any 
alteration. The second group included 8 samples (12.9%) in which MLPA 
did not identify any rearrangement. Our data suggest that MLPA, used in 
conjunction with CC, can improve diagnostic and prognostic assessment, 
particularly in MDS cases with karyotype failure or with small rearrange-
ments.
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Epigenetic changes in relation to asbestos exposure in malignant 
pleural mesothelioma
S. Guarrera1, E. Casalone1,2, G. Fiorito1, M. Betti3, D. Ferrante3, C. Digaetano1,2, F. Rosa1, A. 
Russo1,2, S. Tunesi3, M. Padoan3, A. Aspesi3, C. Casadio3, F. Ardissone2, E. Ruffini2, P. Betta4, 
R. Libener4, R. Guaschino4, E. Piccolini5, D. Mirabelli6,2, C. Magnani3,2, I. Dianzani3,2, G. 
Matullo1,2;  
1Human Genetics Foundation, Turin, Italy, 2University of Turin, Turin, Italy, 3University of 
Piemonte Orientale, Novara, Italy, 4Azienda Ospedaliera Nazionale SS, Antonio e Biagio 
e Cesare Arrigo, Alessandria, Italy, 5Santo Spirito Hospital, Casale Monferrato, Italy, 
6CPO-Piemonte and University of Turin, Turin, Italy.

Malignant pleural mesothelioma (MPM) is a rare and aggressive tumor 
strongly associated with asbestos exposure. Only 5-17% of individuals ex-
posed to asbestos develop MPM, suggesting the involvement of other envi-
ronmental, genetic or epigenetic risk factors.
DNA methylation is an important mechanism of gene silencing in human 
malignancies. The relationship between aberrant DNA methylation and in-
flammation has been documented in many types of cancers, including MPM. 
Asbestos exposure may contribute to MPM onset through this relationship.
We conducted an epigenome-wide scan searching for differentially me-
thylated regions (DMR) in 40 MPM cases and 40 controls and high-exposed 
versus low-exposed. Methylation status was measured for ~470k CpG sites 
in DNAs from lymphocytes, using the HumanMethylation450 BeadChip (Il-
lumina, S. Diego, CA).
Logistic regression analysis after adjustment for age, gender, center of re-
cruitment showed no significant methylation change of single CpG site asso-
ciated with MPM. However, a regional analysis showed multiple significant 
signals in several genomic regions. In particular, a significant decreased me-
thylation (P<10-7) has been identified for BLCAP (tumor suppressor gene) 
and NNAT (expressed in non-small cell lung carcinoma) genes in exposed 
subjects compared with non exposed, whereas no significant difference has 
been found between in the overall cases and controls at the regional analy-
sis. These results suggest that different DNA methylation profiles can rela-
ted to asbestos exposure induced tumorigenesis of MPM and that epigenetic 
changes are detectable also in blood DNA.
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P11.192
First case of Muir-Torre syndrome caused by a germline mutation in 
PMS2
A. Bier1, M. Jatzwauk1, J. Plaschke1, S. Reif1, F. R. Kreuz1, M. Kinzel2, S. Krüger1;  
1Gemeinschaftspraxis für Humangenetik, Dresden, Germany, 2Praxis für Medizinische 
Genetik, Berlin, Germany.

The autosomal dominant inherited Muir-Torre syndrome (MRTES, OMIM 
#158320) is defined by the co-occurrence of internal malignancies with se-
baceous gland tumours or keratoacanthomas. The most common internal 
malignancies are gastrointestinal and genitourinary cancers. MRTES is a 
clinical variant of the Lynch syndrome (HNPCC, hereditary nonpolyposis co-
lorectal cancer) which is caused by mutations in one of the mismatch repair 
genes MLH1, MSH2, MSH6 or PMS2.
To date, germline mutations in MSH2, MLH1, and MSH6 have been reported 
for MRTES. Contradictory studies exist about the predominance of MSH2 
mutations in comparison to the frequency of MLH1 mutations. Only a few 
cases of MSH6 mutations have been published so far, whereas no PMS2 mu-
tation in MRTES has been described.
The patient presented here was diagnosed with right-sided colon cancer 
and nasal sebaceous gland adenoma at the age of 34. Her sister was also 
diagnosed with a nasal sebaceous gland adenoma at the age of 37, however 
she had no pathological findings in colonoscopy. The parents of the siblings 
were apparently healthy. The brother refused any examination. The mater-
nal grandmother suffered from breast cancer.
No mutation in MLH1, MSH2 and MSH6 was identified. Analysis of PMS2 
revealed the heterozygous missense mutation c.53T>C, p.Ile18Thr in exon 
2, which has not been described yet. All four in silico prediction programs 
applied (SIFT, PolyPhen-2, AGVGD, MutationTaster) classified the mutation 
as pathogenic with highest scores.
As this is the first description of a PMS2 mutation in a MRTES patient, PMS2 
mutations should also be considered in this condition.

 A. Bier: None. M. Jatzwauk: None. J. Plaschke: None. S. Reif: None. F.R. 
Kreuz: None. M. Kinzel: None. S. Krüger: None.

P11.193
Changes of multidrug resistance genes expression in human leukemic 
and myeloma cells after exposure to resveratrol derivatives
A. Bogucka-Kocka1, M. Cioch2, J. Kocki3;  
1Dept. Pharmaceutical Botany, Lublin, Poland, 2Dept. Haematology, Medical University, 
Lublin, Poland, 3Dept. Clinical Genetics, Medical University, Lublin, Poland.

Multidrug resistance is a mechanism in which many of cancers develop the 
chemotherapy resistance. The phenomenon of multidrug resistance (MDR) 
is the ability to actively pump in chemotherapeutics through the membrane 
transport proteins in the cellular and nuclear membranes.
The aim of this study was to determine some genes expression levels chan-
ges regulating the process of multidrug resistance that occured in the leuke-
mic cells under the influence of resveratrol and six derivatives (stilbenes).
Quantitative RT-PCR analysis demonstrated some significant differences in 
the gene expression levels regulation. All the stilbenes caused a very high 
MDR1 gene expression level reduction in the H9 lymphocytes.
The MRP1 gene expression was the lowest one in 1301 and J45.01 cell lines 
after the exposure to some stilbenes. The MDR1 gene expression was the lo-
west one in the EOL1 cell lines after exposure to one stilbene. Two stilbenes 
decreased MVP gene expression level in J45.01 cell line.
Our results have provided some preliminary data suggesting that the res-
veratrol and derivatives play an important part in the leukemia chemothe-
rapy.
This work was funded by the Polish State Committee for Scientific Research 
(Project No: NN405162639) and was developed using the equipment 
purchased within the Project „The equipment of innovative laboratories 
doing research on new medicines used in the therapy of civilization and 
neoplastic diseases“ within the Operational Program Development of Ea-
stern Poland 2007 - 2013, Priority Axis I Modern Economy, Operations I.3 
Innovation Promotion.

 A. Bogucka-Kocka: None. M. Cioch: None. J. Kocki: None.

P11.194
Multiple myeloma: importance of cytogenetic study
P. Botelho1, M. Souto1, M. Guerra2, M. Costa2, A. Carvalho2, M. Cunha2, O. Moutinho1,3, R. 
Pinto Leite1;  
1Serviço de Genética, Centro Hospitalar de Trás-os-Montes e Alto Douro, Vila Real, 
Portugal, 2Serviço de Hematologia, Centro Hospitalar de Trás-os-Montes e Alto Douro, 
Vila Real, Portugal, 3Serviço de Ginecologia/Obstetricia, Vila Real, Portugal.

Introduction
Multiple myeloma (MM) is a clonal bone marrow disease characterized by 
the neoplastic transformation of differentiated B cells. In many newly dia-
gnosed patients, the abnormal clones have a low proliferative activity and, 
therefore, most of the analyzable metaphase cells are derived from normal 
hematopoiesis. As a result, only 30-40% of the new patients have an abnor-
mal karyotype by conventional cytogenetics. Fluorescence in situ hybridiza-
tion (FISH) increases detection rate to 90%. Both numerical and structural 
abnormalities are found and complex karyotypes are common.
Material and methods
The authors reviewed the cytogenetic results of 128 samples, referred to 
the Cytogenetic Laboratory of Centro Hospitalar de Trás-os-Montes and Alto 
Douro, with a presumptive diagnosis of MM, between January 2008 and Fe-
bruary 2013.
Cytogenetic and G-banding analysis were performed according to standard 
techniques. In some cases, FISH technique was applied, with probe panel for 
del(13)(q14), del(17)(p13), t(4;14) and t(11;14) (Vysis).
Results and discussion
Metaphases were obtained in 95% cases. Of these, 44 cases had chromoso-
mal abnormalities, mostly associated with MM [aneuploidies, del (13q), del 
(17p)]. FISH technique allowed confirming the results obtained by conven-
tional cytogenetics and enhancing detection rate in 3% of cases.
Despite the small number of cases, the results obtained are consistent with 
those described in the literature and revealed the importance of conventio-
nal cytogenetics in the study of MM.

 P. Botelho: None. M. Souto: None. M. Guerra: None. M. Costa: None. A. 
Carvalho: None. M. Cunha: None. O. Moutinho: None. R. Pinto Leite: None.

P11.195
Expression of copy number-dependent genes in patients with 
Multiple Myeloma
P. Nemec1, F. Kryukov1, E. Dementyeva1, J. Smetana1, I. Ihnatova1, L. Pour2, P. Kuglik1, R. 
Hajek3;  
1Masaryk University, Brno, Czech Republic, 2The University Hospital Brno, Brno, Czech 
Republic, 3University Hospital Ostrava, Brno, Czech Republic.

Whole genomic methods represents effective tool for studying genomic 
changes in cancer cells. Aim of this study was to find and describe genes 
whose expression is dependent on the DNA copy number (gene dosage) in 
patients with multiple myeloma. Total of 57 patients with MM were simul-
taneously examined by arrayCGH for DNA copy number variations (gain/
losses) utilizing Agilent Human Genome CGH Microarray 4x44K Arrays and 
for gene expression utilizing Affymetrix GeneChip Human Gene 1.0 ST. Gene 
dosage-dependent genes were defined by Spearman correlation [R>0.5, 
p(FDR)<0.05] of CNV status and expression level and analysed using DAVID 
Bioinformatics software.
Total of 852 from all 27391 transcripts were strongly and significantly de-
pendent on gene dosage. Cytogeneticaly, majority (25%) of all 852 genes 
were located on chromosome 1 (with 19 genes mapped to 1q21 locus). 
Other involved genes were mostly located on chromosomes 15 (8.7%), 19 
(8.7%), and chromosome 13 (8.6%). Pathway analysis showed most genes 
to be involved in PDGF pathway, ubiquitin proteasome pathway, Ras pa-
thway and TNFR1 signaling pathway.
Although almost all chromosomes have been at least once affected by either 
gain or loss of genetic material, number of genes with affected exrrpession 
is relatively low. We anticipate two mechanism for expression level compen-
sations: i) increase of related supressors activity in case of gains ii) impact 
of second allele in case of losses.
This work was supported by IGA grants NT 11154 and NT 13190.

 P. Nemec: None. F. Kryukov: None. E. Dementyeva: None. J. Smetana: 
None. I. Ihnatova: None. L. Pour: None. P. Kuglik: None. R. Hajek: None.

P11.196
Comprehensive screening of the incidence of LOH/UPD and copy 
number abnormalities in cohort of newly diagnosed multiple 
myeloma patients from Czech centers: first results
J. Smetana1,2, M. Wayhelova1, A. Mikulasova1,2, H. Greslikova2, R. Kupska2, M. Almasi3, R. 
Hajek2,3, P. Kuglik1;  
1Laboratory of Molecular Cytogenetics, Institute of Experimental Biology, Faculty 
of Science, Masaryk University, Brno, Czech Republic;, Brno, Czech Republic, 2Babak 
Myeloma Group, Department of Pathological Physiology, Faculty of Medicine, Masaryk 
University, Brno, Czech Republic, Brno, Czech Republic, 3Department of Internal 
Hematooncology, University Hospital Brno, Czech Republic, Brno, Czech Republic.

Multiple myeloma (MM) is the second most common hematological malig-
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nancy. It is characterized by malignant transformation of clonal proliferati-
on of B-lymphocytes and their accumulation in bone marrow. Our previous 
results showed large genetic heterogeneity among MM patients when geno-
me-wide analyses were done. In order to obtain more detailed description of 
genetic lesions in MM we utilized novel high-density CGH+SNP microarrays 
for detection of LOH/UPD regions and copy number abnormalities (CNAs) 
and in cohort of 48 MM patients. Overall, we found 16 regions affected with 
LOH/UPD in 23% (11/48) of cases. The most frequently was affected chro-
mosome 6p in 8.3% (4/48); other regions in single cases were found in 
chromosome 4, 7, 9, 11, 14, 16, 17, 18, 20 and 22.
The most common observed genetic lesions were trisomies of odd-number-
ded chrmosomes (3, 5, 7, 9, 11, 15, 19 and 21), gain 1q, and monosomy 13. 
We observed loss of genetic material in loci for genes associated with ad-
verse prognosis for MM patients in 1p32.3 (FAF1, CDKN2C), 11q22 (BIRC2, 
BIRC3), 14q32.32 (TRAF3, AMN) and 16q12.1 (CYLD), which are associated 
with deregulations of important signaling pathways such as NF-κB (TRAF3, 
CYLD, BIRC2, BIRC3), or essential for cell cycle (CDKN2C, RB1) and apopto-
sis (WWOX, FAF1).
This study was supported by research by grants NS10207, NT11154, 
NT13190, NT12130, NT13190 and NT13492 from the Internal Grant Agency 
of the Ministry of Health, Czech Ministry of Health for conceptual develop-
ment of research organization 65269705 and OP VK CZ.1.07/2.3.00/20.0183 
project.

 J. Smetana: None. M. Wayhelova: None. A. Mikulasova: None. H. Greslikova: 
None. R. Kupska: None. M. Almasi: None. R. Hajek: None. P. Kuglik: None.

P11.197
Multiple primary malignant tumours: Clinical comparison of 
patients with and without detected germline mutations in cancer 
susceptibility genes.
J. Whitworth, E. Maher;  
Birmingham Women‘s Hospital, Birmingham, United Kingdom.

Multiple primary malignancies (MPM) represent a significant proportion of 
overall cancer diagnoses. Individuals diagnosed with a primary cancer are 
more likely to develop a (second) malignancy than the general population, 
which can be explained in part by inherited genetic predisposition. In addi-
tion to MPM in itself, predisposition can be suggested by clinical factors such 
as positive family history and early age of diagnosis.
Individuals diagnosed with two or more malignancies at a relatively young 
age (≤60) may be more likely to harbour germline mutations in cancer sus-
ceptibility genes. 210 such patients were identified among referrals to a UK 
cancer genetics service, 157 of whom had no demonstrated mutation despi-
te undergoing germline genetic testing in 71 cases.
Clinical parameters including tumour diagnosis age, Manchester score and 
revised Bethesda criteria (cases involving breast and colorectal cancers re-
spectively) were compared between groups with and without detected mu-
tations. A multiple tumour score based on Manchester score but incorpora-
ting all malignancies in a single lineage was also applied.
Results are shown in the table. Of note was the similarity in tumour diagno-
sis age and the fact that around a fifth of patients without mutations had a 
multiple tumour or Manchester score higher than the mutation group medi-
an. These data suggest that any MPM might be a useful clinical indicator of 
germline mutations in established or novel cancer susceptibility genes.

Comparison of clinical measures between groups 
with and without detected mutation

All cases Mutation group 
N = 53

No mutation group 
N = 157

Mean age of tumour diagnosis 44 46
Mean multiple tumour score 20.7 13.2
Median multiple tumour score 17 12
% cases with multiple tumour score higher 
than mutation group median N/A 21

Cases involving breast cancers N = 25 N = 107
Mean Manchester score 25.3 13.9
Median Manchester score 20 14
% cases with Manchester score ≥ 15 80 38.3
% cases with Manchester score higher than 
mutation group median N/A 20.5

Cases involving colorectal cancers N = 25 N = 41
% cases with ≥ 1 Revised Bethesda criteria 
for MSI testing 84 58.5

 J. Whitworth: None. E. Maher: None.

P11.198
Identification of a patient with atypical MUTYH-associated polyposis 
through detection of the KRAS c.34G>T mutation in liver metastasis
M. P. Buisine1,2,3, S. Cattan1, J. Leclerc1,2,3, V. Nicolas1, A. Wacrenier1, S. Lejeune1;  
1University Hospital, Lille, France, 2UMR Inserm 837, Lille, France, 3Lille North of France 
University, Lille, France.

MUTYH-associated polyposis (MAP) is an autosomal recessive colorectal 
adenomatous polyposis syndrome due to bi-allelic germ line mutations in 
the MUTYH gene that encodes a DNA glycosylase involved in base excision 
repair. A deficiency of MUTYH function results in somatic G:C>T:A transver-
sions that can be observed in APC and KRAS genes.
We report the case of a 33-year-old woman with atypical MAP, diagnosed 
via detection of the somatic KRAS c.34G>T mutation. The patient was admit-
ted to our institution with stercoral peritonitis and liver nodules diagnosed 
initially as abscesses upon imagery. Further investigation revealed hepatic 
metastasis of an occult colonic cancer. Given her young age, she was sent to 
the Oncogenetics Unit even if family history was negative. The hypothesis of 
Lynch syndrome was excluded by the tumor phenotype (microsatellite stab-
le phenotype and maintenance of expression of MMR proteins). Rather, the 
diagnosis of MAP was suspected on the basis of the presence of the somatic 
KRAS c.34G>T mutation in liver metastasis. MUTYH gene sequence analy-
sis identified two germ line mutations: c.[494A>G];[1395_1397delGGA] 
(p.[Tyr165Cys];[Glu466del]) (refseq NM_001048171.1) confirming the dia-
gnosis of MAP. Twelve months later, total colectomy was finally performed, 
which showed the presence of an adenocarcinoma of the sigmoid colon and 
more than 30 adenomatous polyps.
This case was interesting in view of the unusual presentation of MAP, with 
stercoral peritonitis revealing metastatic colon cancer in a 33-year-old wo-
man. Moreover, it highlights the potential value of the somatic KRAS c.34G>T 
mutation for identifying patients with atypical MAP.

 M.P. Buisine: None. S. Cattan: None. J. Leclerc: None. V. Nicolas: None. A. 
Wacrenier: None. S. Lejeune: None.

P11.199
The t(2;11)(p21;q23) without MLL rearrangement - a possible 
marker of good prognosis in MDS patients
P. Dvorak1, D. Lysak2, S. Vokurka2, K. Michalova3, I. Sarova3, A. Jonasova4, M. Hruba1, A. 
Rykovska1, I. Subrt5;  
1Institute of Medical Genetics, University Hospital Pilsen, Pilsen, Czech Republic, 
2Department of Haematology and Oncology, University Hospital Pilsen, Pilsen, Czech 
Republic, 3Cytogenetic Department, Institute of Haematology and Blood Transfusion; 
Center of Oncocytogenetics, Institute of Medical Biochemistry and Laboratory 
Diagnostics, General Faculty Hospital and 1st Faculty of Medicine, Charles Univ., Prague, 
Czech Republic, 41st Department of Internal Medicine, General Faculty Hospital and 1st 
Faculty of Medicine, Charles University in Prague, Prague, Czech Republic, 5Institute 
of Medical Genetics, University Hospital Pilsen;Faculty of Medicine in Pilsen, Charles 
University in Prague, Pilsen, Czech Republic.

Chromosomal abnormalities are detected in approximately 50% of patients 
with de novo myelodysplastic syndromes (MDS) and are of great value for 
the diagnosis, classification and prognostic stratification. However, some 
non-random chromosomal changes, which can be found in approximately 
10% of de novo MDS patients, still don’t have clearly defined prognostic va-
lue. The t(2;11)(p21;q23) translocation has an overall frequency of approxi-
mately 1% and belongs to the group of abnormalities that are characteristic 
for de novo MDS. Patients with the t(2;11)(p21;q23) have been shown to 
share some common clinicopathological features like lower age compared 
to the median age of MDS patients at diagnosis (mostly under 60) and strong 
male predominance (3M:1F). Cytological or histological assessment of bone 
marrow usually reveals only mildly presented MDS with marked dysplasia 
in megakaryopoiesis. Recently, it was proved that t(2;11)(p21;q23) without 
MLL gene rearrangement results not in direct oncogene activation but in 
up-regulation of miR-125b-1. The over-expression of miR-125b has been 
shown to target several important genes for hematopoietic development 
such as JUN, STAT3, and BAK1. However, most of the clinical data dealing 
with the t(2;11)(p21;q23) has been collected without known status of MLL. 
Contrary to other studies, this is the first report with evaluation of the clini-
cal outcome of patients with the translocation without MLL being affected. 
Despite the low number of cases in our study (7 patients), our results indi-
cate that the t(2;11)(p21;q23) could be associated with a good prognosis 
for MDS patients.
Supported by grant RVO-VFN64165/2012

 P. Dvorak: None. D. Lysak: None. S. Vokurka: None. K. Michalova: None. I. 
Sarova: None. A. Jonasova: None. M. Hruba: None. A. Rykovska: None. I. 
Subrt: None.
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P11.200
Oncologic phenotype of Peripheral neuroblastic tumours associated 
with PHOX2B mutations.
S. Heide1, F. Bourdeaut2,3, J. Amiel4, G. Pierron5, O. Delattre2, C. Jeanne-Pasquier6, O. 
Kerdraon7, O. Minckes8, M. Peuchmaur1;  
1Service de pathologie, APHP, Hôpital Robert Debré, Paris, France, 2INSERM U830, 
Génétique et Biologie des cancers, Institut Curie, Paris, France, 3Service d‘oncologie 
pédiatrique, Institut Curie, Paris, France, 4INSERM U781, Hôpital Necker-Enfants 
Malades, Paris, France, 5Unité de Génétique Somatique, Institut Curie, Paris, France, 
6Service d‘Anatomie pathologique, Centre Hospitalier Universitaire de Caen, Caen, 
France, 7Institut de Pathologie, Centre Hospitalier Régional et Universitaire de Lille, 
Lille, France, 8Unité d‘onco-hématologie, Centre Hospitalier Universitaire de Caen, Caen, 
France.

PHOX2B gene encodes for a homeobox transcription factor involved in auto-
nomic neuron development, and regulates the transcription of key enzymes 
of the catecholamine synthesis, including the Tyrosine hydroxylase (TH). 
Germline mutations in PHOX2B predispose to peripheral neuroblastic tu-
mors (PNT), frequently in association with other neurocristopathies such as 
Hirschsprung disease (HSCR) or congenital central hypoventilation syndro-
me (CCHS). These syndromic presentations are commonly thought to have a 
good prognosis. Although some in vitro data suggest PHOX2B mutations im-
pair neuronal differentiation, their physiopathological role in PNT remains 
speculative.
We have analysed eight patients from six different families presenting with 
peripheral neuroblastic tumors associated with non-polyalanine expansion 
mutations in PHOX2B. We describe clinical features, somatic arrayCGH pro-
files, and histological pattern including INPC (International Neuroblastoma 
Pathology Classification) and immunohistochemistry with PHOX2B and TH 
antibodies.
Four patients had hypoventilation syndrome and/or HSCR, four had no 
neurocristopathy. We found three ganglioneuromas and two ganglioneu-
roblastomas, hence illustrating that PHOX2B mutations are found in pre-
dominantly differentiated tumors. All tumours showed a retained nuclear 
expression of PHOX2B protein, while TH was variably expressed. Among 
the syndromic forms, we report two patients with stage 4 disease and one 
patient with stage 3 disease. Segmental chromosomal rearrangements, as-
sociated with aggressive disease, were found in four tumours by arrayCGH 
profiling. One patient died of the tumour, one died of hypoventilation and six 
patients were alive, with a median 14 months follow-up.
Our series finally suggests that PHOX2B mutations preclude neither tumour 
differentiation nor TH expression, but may be associated with aggressive 
genomic patterns.

 S. Heide: None. F. Bourdeaut: None. J. Amiel: None. G. Pierron: None. O. 
Delattre: None. C. Jeanne-Pasquier: None. O. Kerdraon: None. O. Minckes: 
None. M. Peuchmaur: None.

P11.201
PHOX2B over-expression as a pathogenic mechanism in 
neuroblastoma
E. Di Zanni1, R. Ravazzolo1,2, I. Ceccherini1, T. Bachetti1;  
1Laboratorio di Genetica Molecolare/U.O.C. Genetica Medica Istituto G.Gaslini, Genova, 
Italy, 2DINOGMI, Università di Genova e CEBR, Genova, Italy.

Neuroblastoma (NB) is an embryonic tumor derived from impaired neural 
crest cells differentiation. The heterogeneous genetic etiology is suggested 
by the identification of gain of function mutations of genes encoding for the 
receptor tyrosine kinase Anaplastic Lymphoma Kinase (ALK) and the tran-
scription factor Paired-like Homeobox 2B (PHOX2B) in a limited proportion 
of NB patients.
A role for PHOX2B in NB is strengthened also by the following observati-
ons:
1. PHOX2B and ALK genes over-expression in NB cell lines and samples;
2. PHOX2B-mediated ALK transcriptional regulation.
For all these reasons, and in particular for the early role of PHOX2B in de-
velopment, we are investigating mechanisms that may underlie PHOX2B 
expression.
We have planned to perform a drug repositioning approach to identify pa-
thways responsible for driving such over-expression.
We have produced IMR32 NB cell line (characterized by high PHOX2B ex-
pression) stably transfected with the PHOX2B promoter upstream the Luci-
ferase gene and have performed the following studies:
1. By a cell-based approach, a little set of molecules, selected on the basis 
of their effects in other diseases models, has been tested for their role on 
PHOX2B promoter activity, gene expression and protein amount;
2. By a high throughput approach, a library of 43 molecules specifically ac-
ting on epigenetics mechanisms has been added to the NB cell line and ana-
lyzed for their effects of PHOX2B transcription.

Luciferase activity has revealed several molecules effective in down-regula-
ting PHOX2B gene expression, actually under investigation to identify regu-
latory pathways through which they act on the PHOX2B promoter.

 E. Di Zanni: None. R. Ravazzolo: None. I. Ceccherini: None. T. Bachetti: None.

P11.202
Transduction of Neurofibromin corrects the mechanosensoric 
blindness in cultured NF1 haploinsufficient fibroblasts
K. Mellert1, S. Lechner2, M. Lamla3, K. Scheffzek2, D. Kaufmann1;  
1University of Ulm, Institute of Human Genetics, Ulm, Germany, 2Division of Biological 
Chemistry, Biocenter Innsbruck Medical University, Innsbruck, Austria, 3Institute of 
Organic Chemistry III, University of Ulm, Ulm, Germany.

Recently, we found a new function of neurofibromin in the sensoric mecha-
nism to submicron topographies. In cultured NF1 (Neurofibromatosis type 
1) haploinsufficient fibroblasts a partial mechanosensoric blindness was 
characterized. Here, we investigated whether transduction of neurofibro-
min corrects the mechanosensoric blindness in NF1 haploinsufficient fibro-
blasts. The partial mechanosensoric blindness was measured as reduced 
orientation of the cells on defined submicron topographies. To overcome the 
common problem of endosomal entrapment of transduced proteins, com-
bination treatments of transduction and endosomolytic treatments were 
performed. In these experiments, the orientation of NF1 haploinsufficient 
fibroblasts increased by inducing an uptake of functional recombinant neu-
rofibromin. The partial mechanosensoric blindness is reduced by these 
treatments. These data suggest that dysregulations in cultured NF1 cells can 
be corrected by a cellular replacement of the lacking protein.

 K. Mellert: None. S. Lechner: None. M. Lamla: None. K. Scheffzek: None. D. 
Kaufmann: None.

P11.204
New markers of susceptibility to osteosarcoma: microRNAs
N. Bilbao-Aldaiturriaga1, E. López-López1, I. Martin-Guerrero1, A. Gutierrez-Camino1, A. 
Patiño-García1, M. Zalacain-Diez2, A. Garcia-Orad1;  
1Basque Country University, Leioa, Spain, 2University Clinic of Navarra, Pamplona, Spain.

Purpose
Osteosarcoma is the most common primary bone cancer in children and 
young adults. Susceptibility to osteosarcoma is due, at least in part, to com-
plex and multiple genetic factors.
MicroRNAs (miRNAs) are non-coding RNAs that act as negative regulators 
of the expression of other genes. Deregulated miRNAs have been reported 
in osteosarcoma, showing their importance in the disease. Recent studies 
have provided evidence that single nucleotide polymorphisms (SNPs) in 
miRNA-related genes can affect miRNA levels and function. These SNPs have 
been associated to risk in different cancers, but such studies are lacking in 
osteosarcoma.
The aim of this study was to evaluate the role of miRNA-related SNPs in sus-
ceptibility to osteosarcoma.
Materials and Methods
We analyzed 99 blood samples from osteosarcoma patients and 387 healthy 
controls. We studied 118 SNPs in pre-miRNAs and in miRNA biogenesis pa-
thway genes.
Results
For the first time, six polymorphisms in miRNA related genes were signi-
ficantly associated (p<0.05) with osteosarcoma risk. Of them, 3 were located 
in genes involved in miRNAs biogenesis (CNOT1, CNOT4 and SND1) and 3 in 
miRNA genes (mir-585, mir-612 and mir-499).
Conclusion
Our results suggest that SNPs in miRNAs and miRNA biogenesis pathway 
may affect osteosarcoma susceptibility.
This project was supported by RETICS (RD/06/0020/0048), UPV/EHU (UFI 
11/35) Basque Government (GIC10/71). Support by SGIker (UPV/EHU) is 
gratefully acknowledged.

 N. Bilbao-Aldaiturriaga: None. E. López-López: None. I. Martin-Guerrero: 
None. A. Gutierrez-Camino: None. A. Patiño-García: None. M. Zalacain-Diez: 
None. A. Garcia-Orad: None.
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P11.205
Could triaging family history of cancer during palliative care enable 
earlier genetic counselling intervention?
N. S. Lakhani1,2, J. Weir3, A. Allford4, J. Kai5, J. G. Barwell1,6,7;  
1Leicester Royal Infirmary - UHL NHS trust, Department of Clinical Genetics, Leicester, 
United Kingdom, 2University of Leicester, Leicester, United Kingdom, 3Leicester Royal 
Infirmary - UHL NHS trust, Leicester, United Kingdom, 4Genetic Alliance - UK, London, 
United Kingdom, 5University of Nottingham, Faculty of Medicine & Health Sciences, 
Nottingham, United Kingdom, 6LNR-CLAHRC, Leicester, United Kingdom, 7GENIE, 
Leicester, United Kingdom.

Background. Patients are commonly referred to cancer genetics services 
when all affected family members are deceased. This makes genetic testing 
and risk assessment more difficult, reducing the benefit from screening and 
prophylactic treatment.
Methods. Observational, retrospective, cohort study of 508 randomly selec-
ted patients referred to a regional cancer genetics unit, using review of case 
notes to explore whether a simple clinical ‘3, 2, 1’ family history rule could 
have been used to improve timely and appropriate referrals for genetic as-
sessment. The ‘3, 2, 1’ criteria are: three affected relatives with the same/
associated cancers, across two generations, with at least one person affected 
aged under the age of 50 years.
Results. Most (71% [362]) genetic risk assessment referrals were in unaffec-
ted individuals and 22% (80) of these were referred after all affected family 
members had died, including 24% (19) who lost their last remaining affec-
ted relative in the previous year. Most (59% [301]) referrals met all ‘3, 2, 1’ 
criteria, and 67% of these could have been made earlier in clinical practice. 
A further 23% (115) met two of the three criteria.
Conclusion. Using a simple clinical ‘3, 2, 13, 2, 1’ family history rule in cancer 
care and particularly in palliative care could enable earlier cancer genetic 
risk assessment for unaffected relatives, improving the potential to benefit 
from targeted screening and intervention.

 N.S. Lakhani: None. J. Weir: None. A. Allford: None. J. Kai: None. J.G. 
Barwell: None.

P11.206
Altered interphase FISH profiles of chromosomes 4, 8q24 and 9q34 
in pancreatic ductal adenocarcinoma are associated with a poorer 
patient outcome.
M. L. Gutiérrez1, D. G. Hernández-Mejía1, O. Bengoechea2, M. González-González1, M. 
E. Sarasquete1,2, M. M. Abad2, L. Corchete1,2, E. Fonseca2, M. Gonzalez-Diaz2, L. Muñoz-
Bellvis2, A. Orfao1, J. M. Sayagués1;  
1Centro de Investigación del Cáncer, Salamanca, Spain, 2Hospital Universitario de 
Salamanca, Salamanca, Spain.

Introduction. Pancreatic ductal adenocarcinoma (PDAC) is a fatal disea-
se with an overall survival (OS) of almost 5-years. Currently, no consistent 
tumor markers exist which contribute to predict patient prognosis and/or 
survival. Here we analyze the cytogenetic profile of PDAC tumors and its act 
on patient survival.
Patients and Methods: The frequency and prognostic impact of the copy 
number alterations of chromosomes 1, 4, 7, 8, 9, 17, 18, 20 and Y, were ana-
lyzed by iFISH (n=21probes) in 55 PDAC patients. The prognostic value 
of chromosomal alterations showing an impact on OS were validated in a 
external cohort of PDAC patients analyzed by comparative-genomic arrays 
from public databases (n=44 cases).
Results: Overall, for all alterations identified only alterations of chromoso-
mes 4 and 9q34 as well gains of chromosome 8q24 (p=.04; p=.01and p=.01, 
respectively) were associated with a shorter patient OS. The prognostic 
impact of 8q24 chromosome gains and changes at chromosome 9q34 were 
confirmed in the external dataset (p=.05 and p=.03, respectively). Based on 
these cytogenetic variables a scoring system was built and patients were 
classified into 3 different risk groups: low-(no adverse cytogenetic features), 
intermediate-(one adverse feature) and high-risk (>1 adverse features) with 
OS rates at 4-years of: 80%, 16% and 0%, respectively (p<.001).
Conclusion: Here we show that alterations of chromosomes 4, 8q24 and 
9q34 in PDAC tumors are associated with a poorer patient outcome. Addi-
tional prospective studies in larger series of patients are necessary to con-
firm the clinical utility of the new prognostic markers here identified.

 M.L. Gutiérrez: None. D.G. Hernández-Mejía: None. O. Bengoechea: None. M. 
González-González: None. M.E. Sarasquete: None. M.M. Abad: None. L. 
Corchete: None. E. Fonseca: None. M. Gonzalez-Diaz: None. L. Muñoz-
Bellvis: None. A. Orfao: None. J.M. Sayagués: None.

P11.207
Gain-of-function HIF2A mutations in patients with paraganglioma or 
pheochromocytoma
A. BUFFET1,2, S. SMATI3, L. MANSUY4, M. MENARA1, C. SIMIAN2, N. ABERMIL2,5, J. 
FAVIER1,5, P. PLOUIN1,5,6, A. MURAT3, B. CARIOU3, A. GIMENEZ-ROQUEPLO1,2,5;  
1INSERM, UMR970, PARCC-HEGP, Paris, France, 2Assistance Publique-Hôpitaux de Paris, 
Hôpital européen Georges Pompidou, Service de Génétique, Paris, France, 3Clinique 
d‘Endocrinologie, l‘Insitut du Thorax, CHU Nantes, Nantes, France, 4Département 
d‘Oncologie et d‘Hématologie Pédiatriques et de Thérapie Cellulaire, Centre Hospitalier 
Universitaire de Nancy, Hôpital d‘Enfants, Vandoeuvre-lès-Nancy, Vandoeuvre-lès-Nancy, 
France, 5Université Paris Descartes, Faculté de Médecine, Paris Cité Sorbonne, Paris, 
France, 6Assistance Publique-Hôpitaux de Paris, Hôpital européen Georges Pompidou, 
Service de Médecine Vasculaire et Hypertension Artérielle, Paris, France.

HIF2A germline mutations cause polycythemia but recently HIF2A somatic 
mutations were described in several patients with polycythemia and para-
ganglioma (PGL) or pheochromocytoma (PH). Herein, we report HIF2A mu-
tations in three different patients with PH or PGL. Patient 1 was a woman 
suffering from congenital polycythemia diagnosed at 16 years, operated on 
for a PH at 45 years and for abdominal PGL at 64 years. She was also dia-
gnosed for a somatostatinoma. Patient 2 was operated on PH at 24 years 
and was then lost to follow-up. Patient 3 was a child suffering from polycy-
themia from infancy and operated on for non-functional adrenal PGL at 11 
years. No germline mutations on the main PGL susceptibility genes nor in 
PHD2 gene were identified. We then sequenced HIF2A gene in the DNA ex-
tracted from paraffin-embedded tumors of the three patients. We identified 
a somatic HIF2A heterozygous mutation in PH, PGL and somatostatinoma of 
patient 1 (c.1586T>C; p.Leu529Pro) and in the PH of patient 2 (c.1591C>T; 
p.Pro531Ser) but both mutations were absent in the corresponding germli-
ne DNA. In patient 3, we found a HIF2A heterozygous mutation (c.1625T>C; 
p.Leu542Pro) at somatic level while the mutation was also present at mo-
saic stage at germline level. All mutations disrupt the hydroxylation domain 
of HIF-2α protein. Altogether, these reports demonstrate that HIF2A-related 
syndrome is due to a postzygotic genetic event occurring at an early de-
velopmental stage that can affect males or females. A germline mosaicism 
should always be considered during the genetic counseling of a newly iden-
tified patient.

 A. Buffet: None. S. Smati: None. L. Mansuy: None. M. Menara: None. C. 
Simian: None. N. Abermil: None. J. Favier: None. P. Plouin: None. A. Murat: 
None. B. Cariou: None. A. Gimenez-roqueplo: None.

P11.208
Next generation sequencing (NGS) for pheochromocytoma/
paraganglioma genetic testing
E. KHALIFA1,2, C. Leschi1, C. Simian1, L. Mansour-Hendili1,2, N. Abermil1,2, A. Venisse1, V. 
Nau1, F. Le Quellec1, X. Jeunemaitre1,2, A. Gimenez-Roqueplo1,2;  
1Assistance Publique-Hôpitaux de Paris, Hôpital européen Georges Pompidou, Service 
de Génétique, PARIS, France, 2Université Paris Descartes, Faculté de Médecine, Paris Cité 
Sorbonne, Paris, France.

BACKGROUND: Pheochromocytomas and paragangliomas (PPGL) are rare 
sporadic or familial endocrine tumors. Currently, germline mutations at dif-
ferent genes have been identified in around 35% of the cases. The major sus-
ceptibility genes are SDHB, SDHD, VHL, RET, SDHC whereas NF1, TMEM127, 
MAX, SDHA, SDHAF2 and HIF2A are mutated in <10% of the cases. Germline 
mutations in SDHB, SDHD, SDHC and VHL explain more than 80% of inheri-
ted PPGL.
OBJECTIVE: To develop and implement a NGS-based workflow for a one-
step assay PPGL genetic screening.
METHODS: Together with Multiplicom, we designed and optimized the SDH 
MASTRTM assay, enabling the amplification of the coding regions of SDHB, 
SDHD, SDHC and VHL (step 1) and then to incorporate molecular barcodes 
(Multiplex Identifiers - MIDs) in each amplified product (step 2). NGS was 
performed on a Roche GS Junior system. Twenty-eight DNA samples contai-
ning various variants and mutations, previously identified by Sanger method 
or MLPA, were used. The sequencing data were analysed with AVA (Ampli-
con Variant Analyzer, Roche) and SeqNext software (JSI Medical Systems).
RESULTS: All the variants previously identified by Sanger sequencing of the 
28 patients were found with the new NGS PPGL workflow. The validation is 
yet ongoing on a set of new patients blindly analysed in comparison with 
our routine direct Sanger sequencing strategy.
CONCLUSION: Our first results suggest that this strategy is a cost-effective 
option for PPGL genetic testing. RET, MAX and TMEM127 will be further ad-
ded in the assay in order to test seven PPGL susceptibility genes in a single 
run.

 E. Khalifa: None. C. Leschi: None. C. Simian: None. L. Mansour-Hendili: 
None. N. Abermil: None. A. Venisse: None. V. Nau: None. F. Le Quellec: 
None. X. Jeunemaitre: None. A. Gimenez-Roqueplo: None.
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P11.209
Preliminary data on AIP and AHR genotyping in apparently sporadic 
acromegalic patients.
P. D. Romeo1,2, M. Ragonese1, S. Puglisi1, M. L. Torre1, F. Ferraù1, A. Albani1, O. R. Cotta1, C. 
Salpietro2, C. Rigoli2, F. Trimarchi1, S. Cannavò1;  
1Department of Clinical and Experimental Medicine – Endocrinology; University of 
Messina, Messina, Italy, 2Department of Pediatric, Gynecological, Microbiological and 
Biomedical Sciences – Genetics and Immunology Pediatrics; University of Messina, 
Messina, Italy.

Context: Germline mutations of the AIP (aryl-hydrocarbon receptor in-
teracting protein) gene are associated with a predisposition to pituitary 
adenomas. Such mutations are found in about half of patients with familial 
acromegaly, but penetrance is incomplete.
Objective: This is a preliminary study concerning genotyping of AIP and 
AHR genes in a small group of acromegalic patients with sporadic pituitary 
adenoma.
Patients and Methods: The entire coding sequence of the AIP and AHR 
genes were screened for germline mutations in 18 patients (M= 8, age 
57.5±12.8 yrs±SD) with diagnosis of acromegaly in adult age. Genotyping 
was performed by direct automated sequencing.
Results: A missense AIP mutation, R304Q, whose pathogenic role has al-
ready been confirmed, was found in 1 (5.5%) of 18 patients. Furthermore, 
in all patients we found 2 polymorphic AIP variants, rs641081 (c.682C>A) 
and rs4930199 (c.920A>G) in homozygosity, with uncertain pathological 
role. Concerning AHR gene, 15 (83%) out of the 18 patients showed a ma-
jor polymorphic variant rs2066853 in heterozygous state, 1 (5.5%) showed 
the rs2066853 (c.1661G>A) and the rs4986826 (c.1708G>A) variants in 
compound heterozygosity and in 1 patient (5.5%) showed both variants in 
homozygosity and heterozygosity state, respectively. The pathogenic role of 
AHR gene variants is still unconfirmed.
Conclusion: On the basis of this preliminary data, we can conclude that AIP 
mutations with potential pathogenetic role are present in 5.5% of subjects 
with adult onset acromegaly due to apparently sporadic GH-secreting pitui-
tary adenoma. On the contrary, no AHR gene mutations have been detected 
in this small group of acromegalic patients. 

 P.D. Romeo: None. M. Ragonese: None. S. Puglisi: None. M.L. Torre: None. F. 
Ferraù: None. A. Albani: None. O.R. Cotta: None. C. Salpietro: None. C. Rigoli: 
None. F. Trimarchi: None. S. Cannavò: None.

P11.210
New Gene Tests for Familial Colorectal Cancer Patients; POLE, POLD1 
and GREM1 Analysis.
T. Bedenham1, T. Cranston1, I. Tomlinson2,3, A. Seller1;  
1Molecular Genetics Laboratory, Churchill Hospital, Oxford, United Kingdom, 2Wellcome 
Trust Centre for Human Genetics and Oxford NIHR Biomedical Research Centre, Oxford, 
United Kingdom, 3Oxford Regional Genetics Service, Churchill Hospital, Oxford, United 
Kingdom.

Many colorectal cancer patients who undergo genetic testing for mutations 
in known colorectal cancer susceptibility genes do not have a pathogenic 
variant identified. Recently Jaeger et al and Palles et al reported variants in 
three genes associated with an inherited polyposis / adenoma phenotype in 
colorectal cancer patients.
Jaeger et al identified a 40kb duplication at 15q13.3 encompassing the regi-
on 3‘ of the secretogranin-5 (SCG5) gene to upstream of Gremlin1 (GREM1). 
The duplication is located on a specific haplotype and has only been found 
in Ashkenazi Jewish patients to date. The phenotype associated with this 
variant is hereditary mixed polyposis syndrome type 1, characterised by 
multiple polyps of different types including; serrated, juvenile, Peutz-Jegher, 
adenomas and carcinomas.
Palles et al identified variants in the proof reading domains of the polymera-
se D1 (POLD1) and polymerase E (POLE) genes. The variants are associated 
with a phenotype similar to MutYH associated polyposis (multiple adeno-
mas) or Lynch syndrome (large adenoma / early onset carcinoma). Patients 
with POLD1 mutations are also at risk of developing endometrial tumours 
and brain tumours.
We have screened a cohort of patients who have previously had no variants 
identified in appropriate colorectal cancer susceptibility genes, for variants 
in POLD1 and POLE or the SCG5-GREM1 duplication, as dictated by their phe-
notype.
We present our results and discuss whether these molecular analyses should 
be considered as a routine reflex test for patients who have no mutation 
identified in the polyp predisposing or mismatch repair genes.

 T. Bedenham: None. T. Cranston: None. I. Tomlinson: None. A. Seller: None.

P11.211
Molecular-genetic investgation of hereditary predisposition to 
different forms of large intestine`s polyposis
A. S. Tsukanov, Y. A. Shelygin, V. N. Kashnikov, A. M. Kuzminov, I. Y. Sachkov, S. V. 
Zavadskiy, V. P. Shubin, N. I. Pospekhova;  
Ministry of Health / State Scientific Center of Coloproctology, Moscow, Russian 
Federation.

Familial Adenomatous Polyposis (FAP) - is an important inherited CRC
syndrome. It is caused by a germline mutation in the adenomatous polypo-
sis coli
(APC) gene and it is most often
inherited in an autosomal dominant manner. Inherited mutations in MYH 
gene can also provide these diseases. Biallelic MYH mutations are the gene-
tic reason of an autosomal
recessive mode of inheritance but we also observed risk of developing FAP 
in monoallelic MYH gene mutation carriers of some populations. The object 
of our
research is to investigate
germline mutation in specific gene-supressor APC
and MYH genes as well. We study DNA
of 17 patients with classic form of FAP and 5 patients with attenuated FAP. 
We found
11 mutations (5 nonsense, 4 deletions and 2 splice acceptor) in APC and 1 
heterozygous missense mutation
in MYH genes in 17
patients with classic form of FAP (70,5%). Also 2 heterozygous MYH mis-
sense
mutations has been found at attenuated form in 5 patients (40%). 5 of all 14 
mutations (35,7%) have been found for the first
time.

 A.S. Tsukanov: None. Y.A. Shelygin: None. V.N. Kashnikov: None. A.M. 
Kuzminov: None. I.Y. Sachkov: None. S.V. Zavadskiy: None. V.P. Shubin: 
None. N.I. Pospekhova: None.

P11.213
The interaction network of the ARLTS1 gene and risk for prostate 
cancer
S. Siltanen1,2, T. Rantapero1,2, D. Fischer1, V. Laitinen1,2, J. MPindi3, O. Kallioniemi3, T. 
Wahlfors1, J. Schleutker4,1,2;  
1Institute of Biomedical Technology/BioMediTech, University of Tampere, Tampere, 
Finland, 2Fimlab Laboratories, Tampere, Finland, 3Institute for Molecular Medicine 
(FIMM), University of Helsinki, Helsinki, Finland, 4Department of Medical Biochemistry 
and Genetics, Institute of Biomedicine, University of Turku, Turku, Finland.

Prostate cancer (PCa) is a complex trait and several susceptibility genes 
have been implicated by genome-wide linkage or association studies. The 
genomic region 13q14 is frequently deleted in sporadic and familial PCa. 
It is widely recognized as a possible locus of tumor suppressor gene(s) as 
it has been found to be deleted also in other cancers. We have previously 
shown that homozygous carriers for ARLTS1 (ADP-ribosylation factor-like 
tumor suppressor protein 1 or ARL11, located at 13q14) T442C variant are 
associated with an increased risk for unselected and familial PCa. The role 
of the variant was further strengthened with the observation of greater 
frequency among malignant tissue samples, PCa cell lines and xenografts. 
In this study we performed ARLTS1 interaction studies, as the functional 
network of ARLTS1 is poorly known. First differences of ARLTS1 expression 
status between PCa cases (n=84) and controls (n=15) was studied. Statisti-
cally significant (p=0.0037) difference in ARLTS1 expression between the 
groups encouraged to eQTL analysis to detect regulatory variants. Altog-
ether fourteen significant cis-eQTLs affecting ARLTS1 expression levels were 
found. Interestingly, two of the most significant eSNPs located in PHF11 and 
SPRYD7 genes, which are functioning in immune system processes. This is in 
concordance with our previous results in which ARLTS1 co-expression was 
highly connected to expression of genes functioning in immune system pro-
cesses. Two additional eQTLs located in histone methyltransferase SETDB2 
gene which modulates the expression of its target genes epigenetically. In 
conclusion, this study identifies novel regulators for ARLTS1 gene expressi-
on and PCa risk.

 S. Siltanen: None. T. Rantapero: None. D. Fischer: None. V. Laitinen: None. J. 
MPindi: None. O. Kallioniemi: None. T. Wahlfors: None. J. Schleutker: None.



ABSTRACTS POSTERS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG316

Back to index

P11.214
Fine-mapping of chromosomal region 11q13.5 in Finnish prostate 
cancer
R. Nurminen1,2, R. Lehtonen3, T. L. Tammela1,4, T. Wahlfors1,2, J. Schleutker1,2,5;  
1University of Tampere, Tampere, Finland, 2Fimlab Laboratories, Tampere, Finland, 
3University of Helsinki, Helsinki, Finland, 4Tampere University Hospital, Tampere, 
Finland, 5University of Turku, Turku, Finland.

The identified prostate cancer (PrCa) associated single-nucleotide polymor-
phisms (SNPs) explain only a part of PrCa heritability. Chromosomal region 
11q13-14 is associated with PrCa. Previously we screened EMSY at 11q13.5 
for mutations in Finnish PrCa patients and identified a rare intronic muta-
tion IVS6-43A>G that increases risk of aggressive PrCa and associates with 
familial PrCa. No causal factor(s) predisposing to PrCa has been identified 
from 11q13-14.
The aim of the study was to characterize the genetic structure of 11q13.5 
and to asses if there are additional PrCa risk variants. The study included a 
total of 4034 PrCa patients and 908 controls of Finnish origin. We imputed 
SNPs and structural variants on 0.9 Mb at 11q13.5 and validated the associa-
tions by genotyping. Imputation was performed with IMPUTE2 using 1000 
Genomes reference population. Haplotype analysis was conducted to study 
haplotype blocks, linkage disequilibrium and haplotype associations.
Two correlated SNPs at EMSY were associated with PrCa. SNPs were located 
in consecutive introns in close approximation to IVS6-43A>G. EMSY variants 
formed a common predisposing haplotype and a rare protective haplotype. 
In addition, five correlated intergenic SNPs and a one-nucleotide insertion 
associated with PrCa. Both a predisposing and protective haplotype was 
identified. The findings indicate that two regions at 11q13.5 contribute to 
PrCa predisposition with complex genetic structure. Further studies are 
needed to determine the genetic mechanism of susceptibility and functio-
nality of the regions.

 R. Nurminen: None. R. Lehtonen: None. T.L. Tammela: None. T. Wahlfors: 
None. J. Schleutker: None.

P11.215
Determination of GADD45γ methylation level in prostate cancer 
with high resolution melting analysis and evaluation of the possible 
correlation with apoptosis
O. Can1, V. Caner1, N. Sen Turk2, L. Tuncay3, S. Eskicorapci3, E. Tepeli4, O. Cetin4, C. Baris1, 
G. Bagci1;  
1Pamukkale University, School of Medicine, Department of Medical Biology, Denizli, 
Turkey, 2Pamukkale University, School of Medicine, Department of Medical Pathology, 
Denizli, Turkey, 3Pamukkale University, School of Medicine, Department of Urology, 
Denizli, Turkey, 4Pamukkale University, School of Medicine, Department of Medical 
Genetics, Denizli, Turkey.

Prostate cancer (PCa) is the second most common cancer type worldwide 
in men. It is believed that deregulation of important cellular mechanisms 
is involved in the pathogenesis of PCa although the exact mechanism of its 
pathogenesis has not been clearly elucidated. “Growth Arrest DNA Damage-
Inducible 45’’ (GADD45) is one of the most important gene family in these 
mechanisms and consists of 3 members: GADD45α, GADD45β, GADD45γ.
The aims of this study are to detect the protein expression and methylation 
profile of GADD45γ in benign prostate hyperplasia (BPH) (60 patients) and 
PCa (56 patients), to examine the correlation between protein expression 
and methylation profile, and to evaluate whether apoptosis is related to the-
se two parameters.
We found that the methylation frequency for GADD45γ was quite low in PCa 
compared with BPH (p=0.000). This was consistent with the literature with 
the reported frequency of the gene in solid tumors was lower than in hema-
tological malignencies. In both groups, there was no correlation between 
GADD45γ methylation and protein expression, but there was a significant 
difference between Bcl-2 and Bcl-xL expressions in both groups (p=0.000 
and p=0.003, respectively). A statistically significant relation between 
GADD45γ expression and apoptosis was not found although GADD45γ ex-
pression was higher in PCa than that in BPH.
In summary, we found that the methylation of GADD45γ was not common 
in PCa, the regulation of apoptotic pathways is more complex than we ex-
pected and GADD45γ is not the only key factor for the cells to direct into the 
apoptotic process.

 O. Can: None. V. Caner: None. N. Sen Turk: None. L. Tuncay: None. S. 
Eskicorapci: None. E. Tepeli: None. O. Cetin: None. C. Baris: None. G. Bagci: 
None.

P11.216
Association analysis of polymorphisms in candidate genes on 11p15 
locus with prostate cancer in Bulgarian patients
D. L. Kachakova1, E. Popov2, A. Mitkova1, A. Vlahova3, T. Dikov3, S. Christova3, C. Slavov2, 
V. Mitev1, R. Kaneva1;  
1Molecular medicine centre, MU- Sofia, Sofia, Bulgaria, 2Department of Urology, 
MU –Sofia, Clinic of Urology, Alexandrovska University Hospital, Sofia, Bulgaria, 
3Department of General and Clinical Pathology, MU–Sofia, General and Clinical 
Pathology Clinic , Alexandrovska University Hospital, Sofia, Bulgaria.

Introduction More than 70 susceptibility loci associated with prostate cancer 
(PC) have been identified. PRACTICAL consortium has recently found asso-
ciation of 11р15 locus with PC. To investigate in detail the region associated 
with PC in the Bulgarian sub-sample we analyzed polymorphisms in several 
of the plausible candidate genes IGF2, INS-IGF2, TH and ASCL2, located in the 
vicinity of the most strongly associated marker rs7127900.
Materials and Methods Using TaqMan® method 176 PC samples and 169 
controls were genotyped for polymorphic variants rs11603378, rs2239681, 
rs10770125 in IGF2, rs3842756 in INS-IGF2, rs2070762 in TH, rs11564710, 
rs7127900 and rs55930300 in ASCL2 located on locus 11p15. We have pre-
formed allele, genotype and haplotype analysis.
Results Allele and genotype frequencies of the variants rs11603378, 
rs10770125, rs3842756 and rs55930300 did not show significant diffe-
rences between PC patients and controls. In contrast, the following ge-
notypes and alleles were more common in patients than in controls: GG 
(OR=1.69, p=0.041) for rs2070762, CA (OR=2.12, p=0.0007) and A allele 
for rs11564710, GA (OR=1.7, p=0.018) and A allele for rs7127900. Associa-
tion with aggressive disease showed the genotype CA (OR=3.76, p=0.003) 
of rs11564710. The haplotype T-G-G-C-G-C-G-A (rs11603378-rs2239681-
rs10770125-rs3842756-rs2070762-rs11564710-rs7127900-rs55930300) 
was more common in patients with high Gleason score (p=0.026).
Conclusions In Bulgarian patients markers rs11564710 and rs2070762 sho-
wed stronger association with PC than the initial finding with rs7127900. 
One of the variants (rs11564710) showed correlation with aggressive PC. 
Additional study in larger cohort and different approach is needed to elu-
cidate the association and the potential causal variants on 11p15 related to 
prostate carcinogenesis.

 D.L. Kachakova: None. E. Popov: None. A. Mitkova: None. A. Vlahova: 
None. T. Dikov: None. S. Christova: None. C. Slavov: None. V. Mitev: None. R. 
Kaneva: None.

P11.217
Epistatic interactions between prostate cancer susceptibility loci: 
evidence from Serbian population
Z. Nikolic1, G. Brajuskovic1, V. Vukotic2, N. Filipovic2, S. Cerovic3, D. Savic Pavicevic1, S. 
Romac1;  
1Faculty of Biology, University of Belgrade, Belgrade, Serbia, 2Faculty of Medicine, 
University of Belgrade, Belgrade, Serbia, 3Military Medical Academy, Belgrade, Serbia.

Prostate cancer (PCa) is the most common non-skin cancer among males in 
western populations and the sixth leading cause of cancer death worldwide. 
Still, molecular factors involved in PCa etiology remain largely unknown. Stu-
dies of genetic association of PCa have identified over 30 PCa susceptibility 
loci. To date, no conclusive evidence of epistasis between these loci in PCa 
has been obtained. The aim of this study was to test for epistasis between 
genes at 8q24, 17q12, 7q36 and 19p13. The study population included 175 
PCa patients, 161 patients with benign prostatic hyperplasia (BPH) and 115 
healthy controls derived from general population. Genotyping of ten selec-
ted single nucleotide polymorphisms (SNPs) was performed by PCR-RFLP 
method and by Taqman® SNP genotyping assay, while PLINK software was 
used for statistical analysis of obtained data. Case-only analysis of epista-
sis in PCa showed interaction between rs3918226 (7q36) and rs7501939 
(17q12) (P=0.023). Case-control analysis of epistasis, in which BPH patients 
were considered as a control group, also showed interaction between the-
se two loci (P=0.038; OR=2.875). This analysis yielded evidence of epistatic 
interaction between rs1799983 (7q36) and rs3787016 (19p13) (P=0.042), 
as well as between rs6983287 (8q24) and rs3760511 (17q12) (P=0.021). 
Case-control analysis of epistasis in the dataset that included 10 SNPs in 
PCa patients and controls derived from general population showed epistatic 
interaction between rs2070744 (7q36) and rs7837688 (8q24) (P=0.045), 
as well as between rs7501939 (17q12) and rs6983287 (8q24) (P=0.032). 
These results suggest possible epistatic interactions between genes located 
at 8q24, 17q12, 7q36 and 19p13 in PCa.

 Z. Nikolic: None. G. Brajuskovic: None. V. Vukotic: None. N. Filipovic: 
None. S. Cerovic: None. D. Savic Pavicevic: None. S. Romac: None.
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P11.218
Simultaneous interpretation of combinative molecular analysis with 
histological and clinical data in prostate cancer patients
A. Tsvetkova1,2, A. Todorova1,2, G. Georgiev3, V. Mitev1;  
1Medical University Sofia, Sofia, Bulgaria, 2Genetic Medico-Diagnostic Laboratory 
Genica, Sofia, Bulgaria, 3Military Medical Academy Sofia, Sofia, Bulgaria.

Early detection of prostate cancer (PCa) can increase the chances of patients 
for a favorable outcome in the fight with this social significant disease. The 
aim of the study was to interpret simultaneously the results of DD3 marker, 
the TMPRSS2-ERG gene fusions, hypermethylation of GSTP1 gene promoter 
and to use this data for early diagnosis of PCa patients. An attempt to cor-
relate the molecular data with histology (Gleason score and Tumor Node 
Metastasis, TNM) is made. Altogether, 16 individuals with PCa, 14 benign 
prostate hyperplasia (BPH) and 6 suspected for a prostate malignancy are 
studied. The following specific biological samples are used: 20 “tru-cut” 
prostate biopsies; 8 prostate tissues from radical prostatectomy; 17 blood 
samples, 6 urinary sediments, obtained after DRE (digital rectal examinati-
on). Patients with aggressive PCa were found to be positive for DD3 marker, 
for GSTP1 gene promoter hypermethylation and for TMPRSS2-ERG fusion, 
which correlates with Gleason score (5-7 moderate-differentiated tumors) 
and Gleason score (8-10 low-differentiated tumors). The molecular testing 
might help to clarify invasive, fast progressive, androgen-independent sub-
type cancer with high potential to form metastases. Our results suggest that 
positive molecular status in patients with borderline histological result 
might help for better estimation of high risk for development of PCa and 
strict monitoring. A combinative study of DD3, TMPRRS2-ERG fusions and 
the GSTP1 promoter hypermethylation provides a useful molecular arsenal 
in monitoring of PCa by the achievement of greater sensitivity and accura-
cy.
Acknowledgements: the study was supported by the grants №4-D/2011 
and 26-D/2012, Medical University Sofia, Bulgaria.

 A. Tsvetkova: None. A. Todorova: None. G. Georgiev: None. V. Mitev: None.

P11.219
Increased fitness in PTEN mutation carriers due to increased cancer 
survival is rationale for childhood PTEN testing.
L. H. Sunde1, G. Evans2, I. Blanco3, R. Susman4, C. Herlofson1, N. Clarke1, G. Capella3, L. 
Mæhle1, P. Møller1;  
1Oslo University Hospital, Oslo, Norway, 2St Marys Hospital, Manchester, United 
Kingdom, 3Catalan Institute Of Oncology, Barcelona, Spain, 4Royal Brisbane and 
Women‘s Hospital, Brisbane, Australia.

PTEN mutation carriers may develop cancer from early childhood onwards. 
Mutation carriers are rare, mutation carrying families are small, and de-novo 
mutations have been demonstrated. All these observations fit the model of 
an early-onset autosomally dominantly inherited disorder being infrequent 
due to reduced fitness, and prevalence maintained by de-novo mutations 
(Lynch et al. Am J Hum Gen 1997, 1254).
We have examined the filed data from PTEN mutation carriers in four clini-
cal genetic centres. Fifty-nine mutation carriers were identified, of whom 
27 (46%) had developed cancer, 14 (52%) of whom had had two or more 
cancers. Total survival years after cancer was 403 years (mean 14.9). After 
inclusion, patients with cancer were followed for 199 observation years. 
One died 64 years old from breast cancer (annual death rate cancer pati-
ents after inclusion = 0.5%). Four had had thyroid cancer before 20 years. 
Youngest age at diagnosis of breast cancer was 24 years. She was alive and 
54 years at end of study. No patient less than 20 years had been subjected 
to genetic testing due to cancer. Mutation carriers had an average number 
of children.
The results were that all early onset cancers associated with PTEN muta-
tions had been cured in the last generation, and through that the cause of 
previous reduced fitness probably removed. Young patients with thyroid or 
breast cancer should be offered PTEN mutation testing. Children in PTEN 
mutation carrying families are at risk for curable childhood cancer and 
should be offered predictive genetic testing.

 L.H. Sunde: None. G. Evans: None. I. Blanco: None. R. Susman: None. C. 
Herlofson: None. N. Clarke: None. G. Capella: None. L. Mæhle: None. P. 
Møller: None.

P11.220
Differential expression of glycolysis pathway genes in renal and lung 
cancer
A. Kudryavtseva, &. DMITRIEV, A. SNEZHKINA, G. KRASNOV, A. SADRITDINOVA, N. 
MELNIKOVA, L. UROSHLEV, M. DARII, N. OPARINA;  
EIMB RAS, Moscow, Russian Federation.

Glycolysis is the major pathway of glucose catabolism accompanied by a syn-
thesis of ATP. There are more than 30 genes in the glycolysis pathway that 
can be considered as housekeeping genes because of the high conservatism 
and the evolutionary antiquity of the process. Using bioinformatic analysis 
of transcriptomic databases and methods of quantitative real time PCR, we 
investigated the expression of these genes in papillary renal cell carcinoma 
and squamous cell lung cancer. Quantitative analysis of mRNA levels showed 
that only some of the glycolytic pathway genes remained relatively stable; in 
papillary renal cell carcinoma, these genes included HK1, ADPGK, GPI, PGK1, 
PKM2, and in squamous cell lung cancer these genes included ADPGK, AL-
DOA, GAPDH, PGK1, BPGM, ENO1, PKM2. For the first time we found frequent 
increases of mRNA expression of genes PFKP, ALDOA and GAPDH in renal 
cancer, as well as GPI gene in lung cancer using qPCR. For the remaining 
genes, differential expression was shown - we found both gains and losses of 
mRNA levels. Thus, we identified several genes that can be used as reference 
for qPCR transcriptome analysis in renal and lung cancer, and a number of 
differentially expressed genes that could be potential oncomarkers.

 A. Kudryavtseva: None. &. Dmitriev: None. A. Snezhkina: None. G. Krasnov: 
None. A. Sadritdinova: None. N. Melnikova: None. L. Uroshlev: None. M. Darii: 
None. N. Oparina: None.

P11.221
The development of clear cell renal cancer prognostic markers based 
on gene co-expression.
N. V. Apanovich1, S. V. Poyrkov1, A. A. Korotaeva1, A. S. Markova2, A. S. Bavykin1, V. P. 
Shubin1, N. I. Pospekhova1, B. S. Kamolov2, V. B. Matveev2, A. V. Karpukhin1;  
1Research Centre For Medical Genetics, Russian Academy of Medical Sciences, Moscow, 
Russian Federation, 2Cancer Research Centre, Russian Academy of Medical Sciences, 
Moscow, Russian Federation.

Despite of a number of microchip expression data, there are no recognized 
prognostic gene expression profile for clear cell renal cancer (CCRC) at the 
present time. We used an approach consisting in bioinformatics analysis of 
accumulated data followed by quantitative investigation of gene expressi-
on. Several databases (Oncomine: www.oncomine.org, GEO: www.ncbi.nlm.
nih.gov/geo, CGED: http://lifesciencedb.jp/cged/) and 4000 publications, 
selected by keywords in PubMed, were screened. There were 200 genes 
selected with expression two times more than in normal renal tissue obser-
ved in more than 50% of CCRC samples. Expression profiles of these genes 
were determined in CCRC in comparison with normal renal tissue by quan-
titative RT-PCR. Near 130 genes were expressed two times above normal in 
40% of samples. The cluster of 22 co-expressed genes was found. Analysis 
of transcriptional regulation showed that most of the genes in the cluster 
are regulated by a single gene - HIF1A. This may explain their co-expression. 
The grade score of anaplasia was correlated with a number of highly ex-
pressed genes of the cluster. The relationship of a number of co-expressed 
genes with the TNM classification was identified.
In summary, the identified genes, on their function and role in the develop-
ment of cancer, can be markers of prognosis, reflecting the propensity for 
aggressive behavior of the tumor.

 N.V. Apanovich: None. S.V. Poyrkov: None. A.A. Korotaeva: None. A.S. 
Markova: None. A.S. Bavykin: None. V.P. Shubin: None. N.I. Pospekhova: 
None. B.S. Kamolov: None. V.B. Matveev: None. A.V. Karpukhin: None.

P11.222
Gene-gene interactions of GSTM1, CYP1A1, IL4, IL16, VDR, PON1, VEGF 
genes contribute to renal cell carcinoma susceptibility in populations 
of Bashkortostan Republic of Russia
L. R. Kutlyeva1, I. Gilyazova1, A. Zagidullin2, V. Pavlov2, A. Khaliullin2, E. Klimentova3, A. 
Shafigina3, E. Khusnutdinova1;  
1Institute of Biochemistry and Genetics, Ufa Science Centre, RAS, Ufa, Russian Federation, 
2Bashkir State Medical University, Ufa, Russian Federation, 3Bashkir State University, 
Ufa, Russian Federation.

Unraveling the nature of genetic interactions is crucial to obtaining a com-
plete picture of complex diseases. Renal cell carcinoma (RCC) is the most 
common neoplasm affecting the adult kidney. It‘s known that a predispo-
sition to RCC due to a number of polymorphisms of genes involved in the 
metabolism of xenobiotics, anti-tumor immunity, angiogenesis and tran-
scription.
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The goal was to investigate the association of SNPs in seven genes with RCC 
and to evaluate gene-gene interactions in the development of RCC. A case-
control association study of twelve SNPs in the genes GSTM1,CYP1A1,IL4,I
L16,VDR,PON1,VEGF included 200 RCC patients from Bashkortostan Repu-
blic of Russia and 250 controls. Statistical analysis was held using logistic 
regression model and GMDR method.
The analysis showed genotype rs662*T/T and allele rs662*T of rs662 in 
PON1 gene (OR=3,23(95%CI 1,40-7,65);OR=1,49(95%CI 1,07-2,08), re-
spectively) and genotype rs731236*G/G of the VDR gene(OR=2,42(95%CI 
1,07-5,77)) to be markers of the increased risk for RCC development. The 
genotype rs2228570*T/T of rs2228570 in VDR was the marker of low risk 
for RCC (OR=0,61(95%CI 0,39-0,93)). We identified the most informative 
model of gene-gene interactions for RCC development in population of Rus-
sians (rs2243259(IL-4))-rs4778889(IL-16)). The combination of genotypes 
rs4778889*C/C(IL16)-rs2243250*T/C(IL4) was the marker of the de-
creased risk for RCC in Russians (OR=0,47(95%CI 0,22-1,01)), whereas the 
combination of genotypes rs4778889*T/C(IL16)-rs2243250*T/C(IL4) was 
the marker of the increased risk for RCC(OR=4,50(95%CI 1,33-16,78)). The 
analysis gene-gene interactions in Tatar ethnic origin found the statistically 
significant model (rs2243259(IL-4))-rs22432250(VDR)-rs731236(VDR)) 
predisposing to RCC development. Detecting interactions among disease 
associated SNPs may reveal basic biological mechanisms critical for the di-
sease development.

 L.R. Kutlyeva: None. I. Gilyazova: None. A. Zagidullin: None. V. Pavlov: 
None. A. Khaliullin: None. E. Klimentova: None. A. Shafigina: None. E. 
Khusnutdinova: None.

P11.223
Clinical evaluation of Myelodysplasia using a SNP microarray
S. Schwartz, P. Papenhausen, S. Anderson;  
Laboratory Corporation of America, Raleigh, NC, United States.

Over the past 1½ years we have evaluated over 1000 patients, to delineate 
the utility of a SNP microarray (Affymetrix Cytoscan HD) approach for the 
study of myelodysplasia. Results have shown that: (1) Over 23% of chromo-
somally normal patients with myelodysplasia were found to have an abnor-
mality detectable by the SNP array; (2) Approximately 120 different cases 
of segmental aUPD were observed, representing approximately 15% of the 
patients; (3) This technology has been especially useful in cases equivocal 
for MDS, where in approximately 25% of cases the SNP array was informa-
tive when flow cytometry and pathology studies could not provide a defini-
tive diagnosis; (4) Even when cytogenetics and/or FISH demonstrated an 
abnormality, the array provided additional results in 59% of patients; (5) In 
addition to the abnormalities routinely detected by cytogenetics and FISH, 
the array detected numerous abnormalities including: deletions and aUPD 
of 4q (TET2); 21q (RUX1); 11q (Cbl); 17p (TP53), 9p (JAK2), 17q (NF1), 
1p (likely MPL or NRAS) and aUPD of 7q (EZH2); (6) Of these alterations, 
involvement of TET2 and RUNX1 are the most commonly detected; (7) The 
precision and breakpoint analysis suggest two different genes on 7q may 
be important, not only EZH2 (distal), but also SERPINE1 which has been 
implicated in several submicroscopic 7q22.1 deletions and also when ASXL1 
was included in the 20q deletion; (8) Overall this work clearly illustrates the 
additional important diagnostic and prognostic information detected by a 
SNP array analysis and the involvement of significant genes not detectable 
by routine analysis.

  S. Schwartz: A. Employment (full or part-time); Significant; Laboratory 
Corporation of America. P. Papenhausen: A. Employment (full or part-time); 
Significant; Laboratory Corporation of America. S. Anderson: A. Employment (full 
or part-time); Significant; Laboratory Corporation of America.

P11.224
Novel mutations in spliceosomal gene PRPF8 show ring sideroblast, 
proliferative, and missplicing phenotype in patients with myeloid 
neoplasms
A. Kurtovic-Kozaric1, H. Makishima1, B. Przychodzen1, J. Singh2, M. Konarska3, R. A. 
Padgett2, J. P. Maciejewski1;  
1Department of Translational Hematology and Oncology Research, Taussig Cancer 
Institute, Cleveland Clinic, Cleveland, OH, United States, 2Department of Molecular 
Genetics, Lerner Research Institute, Cleveland Clinic, Cleveland, OH, United States, 
3Rockefeller University, New York, NY, United States.

The pathogenesis of myelodysplastic syndromes is complex and associated 
with vast heterogeneity in histomorphology and molecular somatic lesions. 
To understand the molecular somatic lesions in MDS, we applied whole exo-
me sequencing in 352 patients. Commonly mutated gene was PRPF8, found 

on 17p13.3, coding for an essential protein in the spliceosomal core. Germ-
line mutations in PRPF8 have been shown to cause the autosomal dominant 
retinitis pigmentosa type 13. More than 80% of mutated PRPF8 cases sho-
wed presence of ring sideroblasts in their pathologies. Furthermore, when 
we analyzed additional 23 cases using SNP arrays that had 17p deletion, 
65% of cases contained ring sideroblasts. The knockdown of PRPF8 sho-
wed increased colony formation. Since PRPF8 is extremely well conserved 
between humans and yeast, we created homologous mutants in yeast. All 
mutants showed the same phenotype--defect in the second step of splicing. 
These results suggest that the mutant PRPF8 might activate incorrect spli-
ce sites leading to frame shifted mRNAs. To understand the global effects 
of PRPF8 splicing defects, we analyzed RNA-seq data for 2 mutant cases 
of PRPF8 and 17 cases of del17p or low PRPF8 expression. Misspliced ge-
nes included genes involved in progression, metabolism, and retinitis pig-
mentosa. Novel somatic mutations of PRPF8 are associated with myeloid 
malignancies with increased ring sideroblasts, followed by the evidence of 
similar pathogenesis by haploinsufficiency. Somatic events constitute loss of 
function, resulting in the change of splice site recognition function which is 
associated with proliferating potential and could be a considered as a new 
therapeutic target.

 A. Kurtovic-Kozaric: None. H. Makishima: None. B. Przychodzen: None. J. 
Singh: None. M. Konarska: None. R.A. Padgett: None. J.P. Maciejewski: None.

P11.225
High Resolution Melting analysis as a rapid and efficient method for 
molecular diagnostics of patients with Peutz-Jeghers syndrome
P. Borun1, P. Krokowicz2, T. Banasiewicz3, J. Hoppe-Golebiewska1, J. Walkowiak4, W. 
Cichy4, D. Nowakowska5, J. Lubinski6, B. Niedoszytko7, J. Limon8, M. Skrzypczak-Zielinska1, 
A. Plawski1;  
1Institute of Human Genetics, Poznan, Poland, 2Department of General and 
Gastroenterological Surgery, K. Marcinkowski University of Medical Sciences,, Poznan, 
Poland, 3Department of General Surgery, Gastroenterological Oncological Surgery and 
Plastic Surgery, K. Marcinkowski University of Medical Sciences,, Poznan, Poland, 4I 
Chair of Pediatrics, Department of Gastroenterology and Metabolism, K. Marcinkowski 
University of Medical Sciences,, Poznan, Poland, 5Maria Sklodowska-Curie Memorial 
Cancer Centre and Institute of Oncology, Warsaw, Poland, 6International Hereditary 
Cancer Center, Department of Genetics and Pathology, Pomeranian Medical University, 
Szczecin, Poland, 7Department of Dermatology, Venereology and Allergology Allergology, 
Medical University of Gdansk, Gdansk, Poland, 8Department of Biology and Genetics, 
Medical University of Gdansk, Gdańsk, Poland.

Peutz-Jeghers syndrome (PJS) is a rare, hereditary predisposition charac-
terized by the occurrence of hamartomatous polyps in the gastrointestinal 
tract, mucocutaneous pigmentation and increased risk of cancer in multiple 
internal organs. The incidence of the syndrome, depending on the studied 
population, has been estimated to range from 1:300 000 even up to 1:25 000 
births. PJS is an autosomal dominant disease and, in most of the cases, it is 
caused by mutations in the STK11 gene.
The majority of causative DNA changes identified in patients with PJS are 
small mutations and, therefore, developing a method of their detection is a 
key aspect in the advancement of genetic diagnostics of patients suffering 
from PJS. In our study, we designed 13 pairs of primers which amplify in 
the same temperature and enable the examination of all coding exons of the 
STK11 gene by the HRM analysis.
In our group of 41 families with PJS, small mutations of the STK11 gene were 
detected in 22 families (54%). In the remaining cases all of the coding exons 
were sequenced. However, this did not allow detection of any additional mu-
tations. Therefore, the developed methodology is a rapid and cost-effective 
tool of searching for small mutations in PJS patients and made it possible to 
detect all the STK11 gene sequence changes occurring in our group.
The study was financed by the Ministry of Education and Science, Poland, 
grant number N402 481537
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Golebiewska: None. J. Walkowiak: None. W. Cichy: None. D. Nowakowska: 
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P11.226
Comprehensive genetic characterisation of pediatric T-cell acute 
lymphoblastic leukaemia
K. Karrman1, A. Castor2, M. Behrendtz3, L. Olsson1, M. Ehinger4, A. Biloglav1, K. Paulsson1, 
B. Johansson1;  
1Department of Clinical Genetics, Lund, Sweden, 2Department of Pediatrics, Lund, 
Sweden, 3Department of Pediatrics, Linköping, Sweden, 4Department of Pathology, Lund, 
Sweden.

Several genetic events need to accumulate in a single cell in order for clo-
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nal expansion of a malignant T-lymphoblast to occur. To elucidate further 
the genetic aberrations resulting in T-cell acute lymphoblastic leukaemia 
(T-ALL) conventional chromosome banding, fluorescence in situ hybridiza-
tion (FISH), single nucleotide polymorphism (SNP) array, expression, and 
large scale sequencing analyses were preformed in a consecutive series of 
47 pediatric T-ALL patients. Cytogenetic analyses were informative in 41 
cases, displaying a normal karyotype in 54% of cases. Recurrent cytogene-
tic aberrations comprised T-cell receptor (TCR) rearrangements (TRA@/
TRD@ at 14q11 and TRB@ at 7q34) and deletions of 6q and 9p. FISH for 
TCR rearrangements resulted in aberrant hybridization patterns in 26% of 
investigated cases of which 25% were cytogenetically cryptic. The median 
copy number alteration displayed by SNP array was 3 (range 0-10), with the 
majority being less than 10 Mb. Six genes were recurrently targeted by dele-
tions: CDKN2A/CDKN2B, STIL, PTEN, LEF1, and RBI. Eight paired diagnostic-
relapse samples were analysed with SNP array; two samples displayed the 
same aberrations at diagnosis and relapse, three cases harboured additional 
changes in the relapse, two cases shared some aberrations but also harbou-
red unique aberrations, and one sample had completely different aberrati-
ons between diagnosis and relapse. The expression and sequencing data are 
currently being analysed. Taken together, the presented data illustrate the 
multistep genetic process required for T-ALL to occur.

 K. Karrman: None. A. Castor: None. M. Behrendtz: None. L. Olsson: None. M. 
Ehinger: None. A. Biloglav: None. K. Paulsson: None. B. Johansson: None.

P11.227
Effect of siTRF2 knockdown, a shelterin protein, on the 
radiosensitivity of telomerase-immortalised human mesenchymal 
stem cells
O. Orun1, P. Mega Tiber1, T. Cankaya2, N. Serakinci3;  
1marmara univ, istanbul, Turkey, 2dokuz eylul university, izmir, Turkey, 3Near East 
University, Lefkosa, Cyprus.

Imperfect capping of telomeres can lead to tumor formation. The cap struc-
ture is preserved by shelterin complex where TRF2 is an important member 
of it. Telomerase-induced bone-marrow derived human mesenchymal stem 
cells (hMSC-telo1) were used to assess the role of TRF2 knockdown in radio-
sensitivity. Radiation response and transformation efficiencies of these cells 
were previously well documented (Serakinci et al. 2008).
siTRF2 knockdown efficiency was found to be 78.53% vs 81.8% for non-
radiated (NR) and radiated (R) groups (vectors was kindly provided by Drs 
Zaffaroni & Marco) respectively, in time point of 48 hours after application 
of radiation, whereas they were 72% vs 62% after 72 hours (2.5 Gray).
The siTRF2 knockdown cells at 48th time point showed a significant in-
crease in the levels of SA-β-gal (senescence) after exposure to IR, but that 
difference diminished in 72 hours. Previously we have shown that SA-β-gal 
ratio was 30% and 76% before and ten days after irradiation, for hMSC-
telo1(Serakinci 2007). In this study siTRF2 was found to be highly toxic after 
96 hours and senescence difference was much less pronounced in NR and R 
groups (22% vs 33%).
Colony forming efficiency was found to be decreased in siTRF2 knockdowns 
following 48 hour incubation, but this difference also did not extend to 72 
hours.
Conclusion: We found that knockdown of TRF2 increase the short time cel-
lular effect of irradiation, thus, our data suggest that knockdown of TRF2 
might a tool for increasing radiation induced senescence and radiosensitivi-
ty of cells for therapeutic purposes.

 O. Orun: None. P. Mega Tiber: None. T. Cankaya: None. N. Serakinci: None.

P11.228
Telomere length in histologically free margins of oral squamous cell 
carcinoma
B. Popovic1, J. Carkic1, D. Jelovac2, N. Nikolic1, J. Milasin1;  
1Institute of Human genetics, School of Dentistry, Belgrade, Serbia, 2Clinic for 
Maxillofacial Surgery, School of Dentistry, Belgrade, Serbia.

Telomere shortening over a critical length leads to chromosomal instabili-
ty, which might be a key event in the initiation of carcinogenesis. Telomere 
length as well as different genetic alterations that could be found in tumor 
free margins of oral carcinoma may be of great importance for estimation of 
oral pathogenesis.
The aim of this study, was to measure relative telomere length (RTL) in hi-
stologically free tumor margins of patients with oral squamous cell carcino-
ma (OSCC), using real-time PCR. RTL was evaluated by comparing telomere/
single copy gene (T/S) ratio in 36 samples of tumor margins and T/S value 
in reference cell line (293T). The estimated RTL values in margins according 

to tumor stages were: 1.63 in stage I (25%), 1.37 in stage II (28%), 2.45 
in stage III (28%), and 1.67 in stage IV (19%). Also, mean telomere length 
values of adjacent mucosa in correlation to lymph node status were as fol-
lows: 1.67 and 2.12, in cases with negative (68%) and positive (32%) local 
invasion, respectively.
Overall, a statistically significant increasing of telomere length in free mar-
gins of patients with advanced stages was observed (p=0.032). The same 
trend toward longer telomeres in cases with lymph node metastasis was 
found, but there was no a significant association. However, our data indi-
cate that telomere length in tumor adjacent, histopathologically confirmed 
as free of neoplastic cells, might be a valuable tool in prognosis of oral car-
cinoma.

 B. Popovic: None. J. Carkic: None. D. Jelovac: None. N. Nikolic: None. J. 
Milasin: None.

P11.229
A novel case of TEL/AML1-positive acute lymphoblastic leukemia 
with t(2;12;21): Is translocation involving 2p13 the secondary genetic 
change for leukemogenesis in TEL/AML1-positive acute leukemia?
J. Yun, S. Lee, S. Kim;  
Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea, 
Republic of.

TEL-AML1 (ETV6-RUNX1) fusion is the most common in childhood B-cell 
progenitor acute lymphoblastic leukemia (BCP-ALL) and is related with fa-
vorable prognosis. Complex chromosomal translocations, involving three 
or more different chromosomes, have been rarely observed in leukemia 
with t(12;21)(p13;q22), and to our knowledge, only three cases involving 
chromosome 2 were reported with different breakpoints. This is the first 
TEL/AML1 positive BCP-ALL case with novel three-way molecular variant 
involving 2p13. The patient was 3-year-old female with lethargy and seve-
re leukocytosis at the time of onset. The leukemic cells were CD34 nega-
tive immature B cells. Cytogenetic analysis showed that 45,X,-X,t(2;12;21)
(p13;p13;q22) on chromosome study and one TEL-AML1 fusion signal with 
a single TEL signal on FISH analysis. The patient is alive with complete re-
mission for 14 months although she had histories of invasive fungal and 
bacterial infections after induction chemotherapy. TEL-AML1 fusion inter-
feres with normal function of the transcription factor RUNX1 and has been 
considered as necessary but not sufficient for the developmenet of leuke-
mia. Many researchers suggest that secondary genetic event in addition to 
TEL-AML1 fusion is necessary for leukemogenesis. Regarding 2p13, several 
cases of acute or chronic B cell leukemia with t(2;14)(p13;q32) were repor-
ted as sole chromosomal abnormality. Furthermore some authors suggested 
that t(2;14)(p13;q32) could be recurrent genetic abnomality with mention 
of BCL11A gene on 2p13 as a strong candidate for leukemogenesis. This 
case contributes to further delineate the role of 2p13 rearrangement in leu-
kemogenesis and the clnical course of BCP-ALL with this rare chromosomal 
aberrancy.

 J. Yun: None. S. Lee: None. S. Kim: None.

P11.230
New germline JAK2 mutations resistant to current JAK2 and HSP90 
inhibitors are responsible of a hereditary thrombocytosis in two 
pedigrees
C. MARTY1, C. SAINT MARTIN2, S. GROSJEAN2, J. SALIBA1, C. PECQUET3, E. LEROY3, 
A. HARUTYUNYAN4, J. ABGRALL5, C. LEGRAND1, E. SOLARY1, R. KRALOVICS6, S. 
CONSTANTINESCU3, A. NAJMAN7, W. VAINCHENKER1, I. PLO1, C. BELLANNE-
CHANTELOT2;  
1Institut Gustave Roussy, INSERM U1009, Villejuif, France, 2Hôpital Pitié-Salpêtrière, 
Department of Genetics, Paris, France, 3Ludwig Institute for Cancer Research, de Duve 
Institute, Brussels, Belgium, 4CeMM Research Center for Molecular Medicine, Vienna, 
Austria, 5CHU de Brest, Service d‘Hématologie, Brest, France, 6CeMM Research Center for 
Molecular Medicine, Department of Internal Medicine I, Vienna, Austria, 7Hôpital Saint-
Antoine, Service des Maladies du Sang et de Thérapie Cellulaire, Paris, France.

Thrombocytosis are rare entities characterized by an abnormal proliferation 
of the megakaryocytic lineage resulting in overproduction of platelets. The 
majority of thrombocytosis are sporadic essential thrombocythemia classi-
fied as myeloproliferative neoplasms (MPNs) due in half cases to mutations 
in JAK2 (JAK2 V617F) or in molecules affecting the thrombopoietin recep-
tor (MPL)/JAK2 axis. Familial cases of thrombocytosis exist and are usually 
transmitted by autosomal dominant inheritance. They are subdivided as 
MPN-like disorders with incomplete penetrance or as pure thrombocytosis 
with a complete penetrance of hematological abnormalities.
We identified two families with hereditary thrombocytosis presenting three 
novel heterozygous germline mutations of JAK2. One family carries the JAK2 



ABSTRACTS POSTERS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG320

Back to index

R867Q mutation located in the kinase domain, while the second family re-
vealed double mutations in cis, one in the pseudokinase and the other in 
the kinase domains (JAK2 S755R/R938Q). These substitutions are gain-of-
function mutations exhibiting spontaneous cell growth and constitutive 
signaling in Ba/F3-MPL cell models. Moreover, these mutations required 
MPL to be in active dimeric orientations to signal. In contrast to JAK2 V617F, 
both JAK2 R867Q and S755R/R938Q half-lives were significantly increased 
which correlated with an increased cell surface expression of MPL. Conse-
quently, these mutations conferred a resistance to classical JAK2 inhibitors 
and HSP90 inhibitors compared with JAK2 V617F.
These results suggest that mutations in the kinase domain of JAK2 might 
confer only a weak activation of oncogenic signaling specifically dependent 
on MPL, indicating that their identification in familial cases of thrombocyto-
sis might be underestimated.

 C. Marty: None. C. Saint martin: None. S. Grosjean: None. J. Saliba: None. C. 
Pecquet: None. E. Leroy: None. A. Harutyunyan: None. J. Abgrall: None. C. 
Legrand: None. E. Solary: None. R. Kralovics: None. S. Constantinescu: 
None. A. Najman: None. W. Vainchenker: None. I. Plo: None. C. Bellanne-
chantelot: None.

P11.231
The prevalence of polymorphic variants I157T (c.470T> C, 
rs17879961) and R145W (c.433C> T, rs137853007) in CHEK2 gene 
and its putative correlation with the risk of differentiated thyroid 
cancer in Polish population.
S. Hryhorowicz1, K. Ziemnicka2, M. Kaczmarek-Ryś3, J. Hoppe-Gołębiewska3, A. Woźniak1, 
B. Sobiak4, M. Gołąb2, M. Szkudlarek2, M. Ruchała2, R. Słomski3,4;  
1The NanoBioMedical Center, Adam Mickiewicz University, Poznań, Poland, 2Department 
of Endocrinology and Internal Diseases, University School of Medical Sciences, Poznań, 
Poland, 3Institute of Human Genetics, Polish Academy of Sciences, Poznań, Poland, 
4Department of Biochemistry and Biotechnology, University of Life Sciences, Poznań, 
Poland.

Thyroid carcinomas are the most often carcinomas of endocrine system. 
Most often occurs papillary and follicular thyroid cancer: tumors with well 
prognosis, low benignity and slow progress but often giving recurrences 
and regional or remote metastasis and as well progression from well diffe-
rentiated thyroid cancer to malignant anaplastic carcinoma.
The aim of this study was to analyze the prevalence of polymorphic vari-
ants I157T (c.470T> C, rs17879961) and R145W (c.433C> T, rs137853007) 
CHEK2 gene and its putative correlation with the risk of causing differen-
tiated thyroid cancer (DTC).
Group of 623 patients 574 females and 49 males) with differentiated thyroid 
cancer and 500 individuals (297 females and 203 males) from population 
group were examined. The analysis of gene variants, using the method of 
pyrosequencing, showed no variation in response to changes in R145W, 
and confirmed diversity of the I157T in both group of patients with DTC 
in 4,36% and 2,6% in population. Performed statistical analysis allowed to 
demonstrate the relationship between the presence of the I157T variant 
and the occurrence of thyroid cancer. Odds ratio for the rare allele C against 
the wild one T, amounted 0,5855 at P = 0,0310. Obtained data proved as 
well correlation between the C allele and higher risk of DTC morbidity for 
women in Polish population. There has been also observed the increasing 
impact of age on disease morbidity in Polish population. Project supported 
by Polish Ministry of Science and Higher Education grant N N402 287436.

 S. Hryhorowicz: None. K. Ziemnicka: None. M. Kaczmarek-Ryś: None. J. 
Hoppe-Gołębiewska: None. A. Woźniak: None. B. Sobiak: None. M. Gołąb: 
None. M. Szkudlarek: None. M. Ruchała: None. R. Słomski: None.

P11.232
Variant c.723A in cyclin D1 gene (CCND1) as a risk allele in 
differentiated thyroid cancer occurring.
M. Kaczmarek-Ryś1, K. Ziemnicka2, J. Hoppe-Gołębiewska1, S. T. Hryhorowicz3, A. 
Pławski1, A. Woźniak3, A. Barańska4, M. Gołąb2, M. Szkudlarek2, M. Ruchała2, R. Słomski1,5;  
1Institut of Human Genetics, Polish Academy of Sciences, Poznań, Poland, 2The 
Department of Endocrinology and Internal Diseases, University School of Medical 
Sciences, Poznań, Poland, 3The Nanobiomedical Center, Adam Mickiewicz University, 
Poznań, Poland, 4The Department of Toxicology, University of Maastricht, Maastricht, 
Netherlands, 5The Department of Biochemistry and Biotechnology, University of Life 
Sciences, Poznań, Poland.

Polymorphisms in the genes critical to cell cycle control are strong candi-
dates for association with elevated risk of cancer. The CCND1 gene (11q13) 
encodes the cyclin D1, playing an important role in the transition from G1 to 
S phase of cell cycle during cell division. Mutations, amplification and over 
expression of this gene, which alters cell cycle progression, are observed 

frequently in a variety of tumors and may contribute to tumorigenesis.
We examined common CCND1 gene polymorphisms in cohort of Polish pa-
tients with differentiated thyroid cancer (DTC) and Polish population. Ana-
lysis concerned the CCND1 c.723G>A polymorphism (rs9344; p.Pro241=), 
which is located in exon 4, and increases the frequency of alternate splicing 
and c.669C>T (rs3862792; p.Phe223=).
DNA was extracted from whole blood lymphocytes of 652 patients dia-
gnosed with differentiated thyroid cancer. The population group included 
824 subjects. To perform genotyping we used the pyrosequencing technique 
(PSQ96).
We observed statistically higher frequency of allele A in rs9344 locus in thy-
roid cancer patients (p=0,0173). We observed also statistically significant 
differences between genotypes in subjected group. Genotypes AA and GA 
occurs more frequently in patients with DTC (p=0,0467) than in population 
group.
We did not observed any statistically important differences in frequencies of 
genotypes or alleles in rs3862792 locus in subjected groups.
Our findings indicates that A allele in locus rs9344 in homozygotes and 
heterozygotes as well, may be a risk allele in the development of differen-
tiated thyroid cancer in Polish population. Research funded by grant no. N 
N402287436.

 M. Kaczmarek-Ryś: None. K. Ziemnicka: None. J. Hoppe-Gołębiewska: 
None. S.T. Hryhorowicz: None. A. Pławski: None. A. Woźniak: None. A. 
Barańska: None. M. Gołąb: None. M. Szkudlarek: None. M. Ruchała: None. R. 
Słomski: None.

P11.233
TNF siRNA as modulators of apoptosis and angiogenesis, in cell 
migration and invasion in triple negative breast cancer cells (TNBC)
I. Berindan-Neagoe1,2,3, V. Pileczki3,4, R. Cojocneanu Petric3,5, L. Pop6, C. Braicu1,3;  
1Department of Functional Genomics and Experimental Pathology, Oncological 
Institute Ion Chiricuta, Cluj-Napoca, Romania, 2Department of Immunology, University 
of Medicine and Pharmacy Iuliu Hatieganu, Cluj-Napoca, Romania, 3Research Center 
for Functional Genomics, Biomedicine and translational Medicine Iuliu Hatieganu 
University of Medicine and Pharmacy, Cluj-Napoca, Romania, 4of Pharmacy, Iuliu 
Hatieganu University of Medicine and Pharmacy, Cluj-Napoca, Romania, 5Faculty 
of Biology and Geology, Babeş-Bolyai University, Cluj-Napoca, Romania, 6Research 
Center for Functional Genomics, Biomedicine and Translational Medicine, University of 
Medicine and Pharmacy Iuliu Hatieganu,, Cluj-Napoca, Romania.

Tumor necrosis factor-alpha (TNF-α) is a proinflammatory cytokine that has 
been linked to breast cancer development. Estrogen metabolic pathway is 
also involved in breast carcino-genesis and DNA adducts formation. A parti-
cular case is the TNF- α modulation in TNBC ( triple negative breast cancer). 
Currently there are several TNF-α antagonists applied in clinical use and 
these agents have provided significant benefits for a variety of cancers. In 
the last years a special interest have received triple negative breast cancer 
which is a highly aggressive subtype that observed particularly in young pa-
tients with a poor overall survival rate and no target therapy.
In our experiments, we used as an in vitro model for triple negative breast 
cancer - the cell line Hs578T - for evaluation of gene expression profiling of 
signaling networks involved in apoptosis using PCR-array genes. Treatment 
with special designed siRNA molecules to target TNF-α mRNA has been 
done for angiogenesis modulation and most relevant genes were evaluated 
by qRT-PCR
Knockdown of TNF-α gene was connected with activation of apoptosis pro-
cesses and inhibition of cell migration and invasion, as monitored using 
the xCELLigence RTCA System and by in vitro matrigel angiogenesis assay. 
There are down-regulated genes involved in cell survival and angiogenesis, 
whereas the up-regulated ones with pro-apoptotic role.
TFN-α represents a central molecule in the modulation of processes, apo-
ptosis and angiogenesis. TFN-α gene silencing offers an alternative thera-
peutic strategy in triple negative breast cancer.

  I. Berindan-Neagoe: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Significant; 
Romanian Government. V. Pileczki: None. R. Cojocneanu Petric: None. L. Pop: 
None. C. Braicu: D. Speakers Bureau/Honoraria (speakers bureau, symposia, 
and expert witness); Modest; Roche.

P11.234
The association of apoptotic protein expressions SAG, p73 and p53 
with prognosis in cervical carcinoma
P. Mega Tiber1, L. Baloglu2, S. Ozden3, O. Orun1;  
1Marmara univ, Istanbul, Turkey, 2Stockholm University, Stockholm, Sweden, 3Dr.Lutfi 
Kirdar Kartal Education and Research Hospital, Istanbul, Turkey.
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Radiotherapy, applied on advanced stage cervical carcinoma, can only be 
effective in low resistance cells. Thereby the tumor response and survival 
rates are highly variable among individuals with different tumor radiosen-
sitivity.
Tumor growth is intimately associated with apoptosis in tissues and apo-
ptosis seems as a likely candidate to estimate prognosis of a treatment.
To further elucidate the roles of apoptotic factors, we determined mRNA ex-
pression levels of proteins which are important in apoptotic pathways, espe-
cially focusing on a recently identified sensitive-to-apoptosis protein (SAG).
In this study, pairwise comparison of expression levels for SAG / Bcl-XL, Bcl-
XL / Bak and p73 / p53 showed significant correlation with each other. Bak 
expressions were far from significance in all analyses, probably as a result of 
joint action of Bax and Bak.
Patients with high levels of SAG expression had a low spontaneous apoptotic 
index, as expected. Besides, these two factors were clear indicative of better 
survival rates. Local free, disease free and overall survival have all indicated 
a higher profile in patients who had lower levels of expressions for both SAG 
and Bcl-XL proteins. Overall survival rates after five-years follow-up period 
have indicated to a better survival in group with low SAG and low Bcl-XL 
expressions (P =0.014 and 0.002 respectively).
Conclusion: Our findings approves that SAG is a strong candidate to estimate 
survival in cervical cancers and shows signifcant correlation with apoptosis 
and better survival. However we have not observed such a correlation neit-
her with p53 nor p73 expressions.

 P. Mega Tiber: None. L. Baloglu: None. S. Ozden: None. O. Orun: None.

P11.235
The TP53 gene Arg72Pro polymorphism is associated with the 
increased risk of cervical cancer in Russians
N. A. Nigmatullina, A. A. Arkhipova, B. G. Begiev, I. I. Ahmetov;  
Kazan State Medical University, Kazan, Russian Federation.

The P53 tumour-suppressor protein (encoded by the TP53 gene) has been 
called the guardian of human cells against cancer. Recent studies have 
shown that the heterozygosity for TP53 gene Arg72Pro polymorphism is 
protective against different types of cancers. The current consensus is that 
TP53 Arg72 allele is more effective at inducing apoptosis and protecting 
stressed cells from neoplastic development while 72Pro allele is more effec-
tive at inducing cell cycle arrest and senescence. The aim of the study was to 
examine the association of the TP53 genotypes with the odds ratio (OR) for 
cervical cancer among women. TP53 gene variants were determined in 123 
women with cervical cancer (all Caucasians and citizens of Russia). Cases 
were then compared with ethnically matched healthy controls (n=467). The 
TP53 Arg72 allele frequency was not different between cases and controls 
(67.5% vs. 69.8%). However, those women with homozygous genotypes 
(Arg/Arg, Pro/Pro) were at 2.6 times the risk for cervical cancer [OR, 2.587; 
95% CI, 1.595-4.195] compared to women with the heterozygous (Arg/Pro) 
genotype (frequency of Arg/Pro genotype: 19.5% vs. 38.5%; P<0.0001). In 
conclusion, the heterozygosity for TP53 gene Arg72Pro polymorphism is 
protective against cervical cancer in Russian women.

 N.A. Nigmatullina: None. A.A. Arkhipova: None. B.G. Begiev: None. I.I. 
Ahmetov: None.

P11.236
Magnetic resonance imaging screening in Li Fraumeni Syndrome: An 
exploratory whole body MRI study (the SIGNIFY study)
E. Killick1, E. Bancroft2, M. Leach1,2, R. Eeles1,2;  
1Institute of Cancer Research, Sutton, United Kingdom, 2Royal Marsden Hospital NHS 
Foundation Trust, London, United Kingdom.

Li Fraumeni Syndrome predisposes individuals to a range of malignancies 
with a lifetime cancer risk of up to 90% in women and 70% in men. Cur-
rent UK national screening recommendations are for breast screening with 
mammography and MRI in women. Some centres employ family specific 
screening tailored to malignancies found within a family, most centres have 
an “open-door” policy. Recent evidence suggests there may be a survival be-
nefit for more intensive screening, including whole body MRI, but there are 
no published data on the psychological impact of such screening program-
mes. The primary end-point of this study is to assess incidence of malignan-
cies diagnosed in asymptomatic TP53 mutation carriers using whole body 
MRI without contrast, against general population controls. The secondary 
end-points are to evaluate any incidental findings and assess the psycholo-
gical impact of whole body MRI screening. Recruits must be aged between 
18 and 60. Cases must carry a germline TP53 mutation and must not have 
been diagnosed with a malignancy in the last 5 years; controls must be non-

related individuals with no personal history of malignancy. TP53 mutation 
carriers and population controls will undergo conventional and diffusion 
weighted MRI, reported independently by two radiologists blinded to their 
mutation status. An intersite virtual MDT will be held at regular intervals 
to discuss the diagnosis and management of incidental findings. A series of 
questionnaires will be used from time of recruitment up to a year after the 
MRI scan to assess the psychological impact of screening. Initial results will 
be shown.

 E. Killick: None. E. Bancroft: None. M. Leach: None. R. Eeles: None.

P11.237
TP53 p.R337H is a conditional cancer-predisposing mutation: further 
evidence from a homozygous patient
J. Giacomazzi1, S. G. d. Selistre2, J. Duarte3, J. Pinto-Ribeiro4, P. J. Vieira5, G. d. Macedo6, C. 
Rossi7, M. Czepielewski8, C. B. d. Netto9, P. Hainaut10, P. Ashton-Prolla11,9;  
1Laboratório de Medicina Genômica, Experimental Research Center (LMG-CPE), Hospital 
de Clinicas de Porto Alegre (HCPA), Porto Alegre, Brazil, 2Pediatric Oncology Service, 
HCPA, Porto Alegre, Brazil, 3Radiology Service, HCPA, Porto Alegre, Brazil, 4Exercise 
Pathophysiology Research Laboratory and Cardiology Division, HCPA, Porto Alegre, 
Brazil, 5Exercise Pathophysiology Research Laboratory and Cardiology Division, Porto 
Alegre, Brazil, 6Hospital de Clinicas de Porto Alegre, Porto Alegre, Brazil, 7School of 
Medicine, Universidade Federal do Rio Grande do Sul (UFRGS), Porto Alegre, Brazil, 
8Endocrinology Service, HCPA, Porto Alegre, Brazil, 9Medical Genetics Service, HCPA, 
Porto Alegre, Brazil, 10International Prevention Research Institute, Lyon, France, 11LMG-
CPE, HCPA, Porto Alegre, Brazil.

BACKGROUND: Adrenocortical carcinomas (ACCs) are among the most com-
mon cancers in children affected with the Li-Fraumeni/Li-Fraumeni-like 
(LFS/LFL) syndromes, caused by germline mutations in the TP53 gene. In 
Brazil, a particular common mutation, TP53 p.R337H, is due to a founder 
effect and is strongly associated with ACC. We describe for the first time, the 
molecular and clinical follow-up of a patient diagnosed with ACC and homo-
zygous for p.R337H. CASE PRESENTATION: At age 11 months, the female 
child was diagnosed with a virilising anaplastic ACC, which was completely 
excised without disturbing the adrenal capsule. Family history was consi-
stent with LFL. Genotyping identified the p.R337H mutation in homozygo-
sity in genomic DNA from lymphocytes and fibroblasts. Haplotype analysis 
confirmed the occurrence of the mutation in the Brazilian founder haploty-
pe previously described. No other TP53 germline or somatic or rearrange-
ments were identified. At age 9 years, the child was asymptomatic and had 
no evidence of endocrine derangements. Full body and brain magnetic reso-
nance imaging failed to detect any suspicious lesions, and cardiopulmonary 
exercise testing results were within the normal reference for the child’s age, 
ruling out a major exercise capacity deficiency. CONCLUSION: Our results 
support the hypothesis that p.R337H, the most common TP53 mutation 
ever described in any population, is a conditional mutant. Observations over 
a long period of clinical follow-up suggest that p.R337H homozygotes don’t 
have a more severe disease phenotype than heterozygotes. Homozygotes for 
p.R337H will require careful surveillance for lifetime cancer risk and for ef-
fects on metabolic capacity later in life.

 J. Giacomazzi: None. S.G.D. Selistre: None. J. Duarte: None. J. Pinto-Ribeiro: 
None. P.J. Vieira: None. G.D. Macedo: None. C. Rossi: None. M. Czepielewski: 
None. C.B.D. Netto: None. P. Hainaut: None. P. Ashton-Prolla: None.

P11.238
Impact of polymorphisms in genes of p53 pathway on clinical 
manifestations of the Li-Fraumeni-like syndrome
G. Macedo1,2, I. Araujo Vieira1, J. Giacomazzi1, D. Paskulin1,2, A. Brandalize1, P. Ashton-
Prolla1,2,3;  
1Laboratório de Medicina Genômica, CPE, Hospital de Clínicas de Porto Alegre (HCPA), 
Porto Alegre, Brazil, Porto Alegre, Brazil, 2Programa de Pós-Graduação em Genética e 
Biologia Molecular, Universidade Federal do Rio Grande do Sul (UFRGS), Porto Alegre, 
Brazil, 3Serviço de Genética Médica, HCPA, Porto Alegre, Brazil.

Li-Fraumeni Syndrome (LFS) and its variant, Li-Fraumeni-like Syndrome 
(LFL), are autosomal dominant disorders characterized by increased pre-
disposition to multiple early-onset cancers, caused by a germline mutation 
in the TP53 tumor suppressor. The core tumors of the syndrome are soft 
tissue and bone sarcomas, brain tumors, breast cancer, and adrenocortical 
carcinoma (ACC). In Southern Brazil, a germline mutation (TP53 p.R337H) 
with incomplete penetrance is present in 0.3% of the general population 
and has been associated with a broader cancer spectrum than that ob-
served in LFS. The environmental and genetic factors underlying cancer 
risk and tumor patterns in LFS/LFL patients are not completely under-
stood. In this study, the single-nucleotide polymorphisms (SNPs) MDM2 
SNP309T>G (rs2279744), MDM4 C>T variation (rs1563828) and HAUSP 
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G>A (rs1529916) were genotyped using TaqMan assays in 59 p.R337H TP53 
mutation carriers with different tumors and 100 TP53 wild-type healthy 
controls. The HAUSP SNP showed a borderline effect (P=0.051) as genetic 
modifier of tumor type in cancer affected mutation carriers. The genotype 
in heterozygosity was observed in 7/9 (77.8%) mutation carriers with ACC 
as compared to 6/21 (28.6%) of those diagnosed with breast cancer. In con-
trast, we did not observe any statistically significant association between 
MDM2 and MDM4 SNPs and clinical manifestations. Our results suggest that 
there may be an effect of the HAUSP polymorphism rs1529916 on the type 
of tumor developed by TP53 p.R337H carriers. Further studies with a larger 
sample size and possibly, other SNPs in the HAUSP gene should be underta-
ken to confirm this observation.

 G. Macedo: None. I. Araujo Vieira: None. J. Giacomazzi: None. D. Paskulin: 
None. A. Brandalize: None. P. Ashton-Prolla: None.

P11.239
20 years of Li-Fraumeni syndrome in France
G. Bougeard1, S. Baert-Desurmont2, R. Sesboüé1, M. Renaux-Petel2, V. Bonadona3, C. 
Bonaïti-Pellié4, T. Frebourg2, &. The French LFS working group5;  
1Inserm U1079, University of Rouen, Institute for Research and Innovation in 
Biomedicine, Rouen, France, 2Inserm U1079, University of Rouen, Institute for Research 
and Innovation in Biomedicine and Rouen University Hospital, Rouen, France, 3UMR 
UCBL/CNRS 5558, centre Léon Bérard, Lyon, France, 4Inserm and Paul Brousse Hospital, 
Villejuif, France, 5-, -, France.

The Li-Fraumeni syndrome (LFS) represents a remarkable genetic predis-
position to cancer characterized by a wide tumour spectrum including sar-
comas, premenopausal breast cancers, brain tumours and adrenocortical 
carcinomas. Twenty-three years after the demonstration that LFS results 
from TP53 germline mutations, we have identified 188 unrelated French 
LFS families harbouring TP53 alterations, thanks to the Chompret criteria 
elaborated by the French LFS working group to facilitate the clinical reco-
gnition of the syndrome. The update of clinical data performed in 280 af-
fected mutation carriers who had developed 478 tumours revealed that the 
median age of first tumour onset was 27 years (17y in males versus 28y in 
females), that 44% of patients developed 2 to 6 multiple primary tumours, 
and that at least 20 of secondary tumours developed within the radiothe-
rapy field of a previous tumour. The most frequent tumours observed were 
breast carcinoma (110), soft-tissue sarcoma (85+7 breast sarcoma), osteo/
chondrosarcoma (52), brain tumours (40) and adrenocortical carcinomas 
(35). Among 102 patients with adrenocortical carcinoma referred for TP53 
testing, 51% of children and 22% of adults carried a TP53 mutation. Germ-
line TP53 alterations were in 61% missense mutations and in 5% genomic 
rearrangements. Patients harbouring dominant negative missense mutati-
ons developed first tumour 16 years earlier than patients with null muta-
tions (22y versus 38y). We found that TP53 mutation carriers harbouring 
the MDM2 285-309 G-G haplotype developed tumours 5 years earlier than 
patients harbouring other haplotypes (p=0.043), indicating that the MDM2 
285-309 G-G is a higher risk haplotype in patients with germline TP53 mu-
tations.

 G. Bougeard: None. S. Baert-Desurmont: None. R. Sesboüé: None. M. 
Renaux-Petel: None. V. Bonadona: None. C. Bonaïti-Pellié: None. T. Frebourg: 
None. &. The French LFS working group: None.

P11.240
Germline copy number variation of genes involved in chromatin 
remodelling in families suggestive of Li-Fraumeni syndrome with 
brain tumours
J. M. Flaman1, J. Aury-Landas1, G. Bougeard1, H. Castel2, H. Hernandez-Vargas3, A. 
Drouet1, J. Latouche1, C. Férec4, D. Leroux5, C. Lasset6, I. Coupier7, Z. Herceg3, T. Frebourg1;  
1Inserm U1079, University of Rouen, Institute for Research and Innovation in 
Biomedicine, Rouen, France, 2Inserm U982, University of Rouen, Institute for Research 
and Innovation in Biomedicine, Rouen, France, 3Epigenetics Group, International 
Agency for Research on Cancer, Lyon, France, 4Inserm, U1078, Brest, France, 5University 
Hospital, Department of Genetics, Grenoble, France, 6Cancer Genetics, CRLCC Léon 
Bérard, Lyon, France, 7Department of Genetics, CRLCC Val d‘Aurelle Paul Lamarque, 
Montpellier, France.

Germline alterations of the tumour suppressor TP53 gene are detected 
approximately in 25% of the families suggestive of Li-Fraumeni syndrome 
(LFS) characterised by a genetic predisposition to a wide tumour spectrum, 
including soft-tissue sarcomas, osteosarcomas, premenopausal breast can-
cers, brain tumours, adrenocortical tumours, plexus choroid tumours, leu-
kaemia, and lung cancer. The aim of this study was to determine the contri-
bution of germline copy number variations (CNVs) to LFS in families wit-
hout detectable TP53 mutation. Using a custom-designed high-resolution 

array CGH, we evaluated the presence of rare germline CNVs in 64 patients 
fulfilling the Chompret criteria for LFS, but without any detectable TP53 al-
teration. In 15 unrelated patients, we detected 20 new CNVs absent in 600 
controls. Remarkably, in 4 patients who had developed each brain tumour, 
the detected CNV overlap the KDM1A, MTA3, TRRAP or SIRT3 genes enco-
ding p53 partners involved in histone methylation or acetylation. Focused 
analysis of SIRT3 showed that the CNV encompassing SIRT3 leads to SIRT3 
overexpression and that in vitro SIRT3 overexpression prevents apoptosis, 
increases G2/M and results in a hypermethylation of a subset of genes invol-
ved in cancer. This study supports the causal role of germline alterations of 
genes involved in chromatin remodelling in genetic predisposition to cancer 
and, in particular, to brain tumours.

 J.M. Flaman: None. J. Aury-Landas: None. G. Bougeard: None. H. Castel: 
None. H. Hernandez-Vargas: None. A. Drouet: None. J. Latouche: None. C. 
Férec: None. D. Leroux: None. C. Lasset: None. I. Coupier: None. Z. Herceg: 
None. T. Frebourg: None.

P11.241
Mutations in the von Hippel-Lindau gene, a graduate tuning on the 
way to cancer
S. Couvé1, B. Gardie2, C. Lardoue1, E. Laine3, K. Mahtouk1, J. Guégan4, S. Gad1, H. Le Jeune1, 
M. Le Gentil4, G. Nuel5, S. Lee6, B. Lecomte7, J. Pagès8, C. Collin8, F. Lasne9, B. Bressac-de 
Paillerets10, J. Feunteun11, P. Dessen4, V. Lazar4, N. Mazure12, L. Tchertanov3, D. Mole13, W. 
Kealin14, P. Ratcliffe13, S. Richard15;  
1EPHE-INSERM U753, Villejuif, France, 2EPHE-INSERM U753 Villejuif and INSERM U892 
Nantes, -, France, 3LBPA, CNRS-ENS Cachan, Cachan, France, 4Plate-forme de Génomique 
IGR, Villejuif, France, 5MAP5-UMR CNRS 8145, Paris, France, 6Department of Medical 
Oncology, Dana-Farber Cancer Institut, Boston, MA, United States, 7Médecin Générale, 
Couvin, Belgium, 8INSERM U966, Tours, France, 9Département des analyses, AFLD, 
Chatenay-Malabry, France, 10Service de Génétique-IGR, Villejuif, France, 11UMR CNRS 
8200, Villejuif, France, 12IRCAN, UMR CNRS 7284-INSERM U1081-UNS, Nice, France, 
13University of Oxford, Oxford, United Kingdom, 14Howard Hughes Medical Institute, 
Chevy Chase, MD, United States, 15EPHE-INSERM U753 Villejuif and PREDIR and Réseau 
National INCa Kremlin-Bicêtre, -, France.

Over the past 30 years, the genetics of inherited cancer syndromes asso-
ciated with germline mutations in tumor suppressor genes (TSGs) has 
been dominated by Knudson’s two-hit model. This model implied that on-
set of malignant transformation resulted from full inactivation of the TSG. 
Recently, a new “continuum model” has been proposed, which introduces 
more versatile concepts such as gene dosage-sensitivity, specific phenotype 
of heterozygote cells and tissue specificity. Mutations in the von Hippel-Lin-
dau (VHL) tumor suppressor gene are associated with a complex spectrum 
of conditions from no symptoms or polycythemia to predisposition to seve-
ral types of tumor. We report here an atypical family bearing two VHL gene 
mutations in cis (R200W and R161Q), together with structural modeling, 
functional and transcriptomic studies of these mutants. We demonstrate 
that the complex pattern of clinical manifestations related to distinct VHL 
mutations is perfectly correlated with a gradient of VHL dysfunction in hyp-
oxia signalling pathways, which supports the new quantitative “continuum 
model” of tumor suppression.

 S. Couvé: None. B. Gardie: None. C. Lardoue: None. E. Laine: None. K. 
Mahtouk: None. J. Guégan: None. S. Gad: None. H. Le Jeune: None. M. Le 
Gentil: None. G. Nuel: None. S. Lee: None. B. Lecomte: None. J. Pagès: 
None. C. Collin: None. F. Lasne: None. B. Bressac-de Paillerets: None. J. 
Feunteun: None. P. Dessen: None. V. Lazar: None. N. Mazure: None. L. 
Tchertanov: None. D. Mole: None. W. Kealin: None. P. Ratcliffe: None. S. 
Richard: None.

P11.242
A synonymous mutation on VHL gene causes a pheochromocytoma 
and paraganglioma history through three generations
C. SIMIAN1, L. HEIDET2, K. BOUCHIREB3, N. ABERMIL1, V. NAU1, M. MENARA4, J. FAVIER5, 
S. IRTAN6, J. MAZZELLA1, K. LAHLOU-LAFORET1, A. GIMENEZ-ROQUEPLO1;  
1Assistance Publique Hôpitaux de Paris Hôpital Européen Georges Pompidou, PARIS, 
France, 2Assistance Publique Hôpitaux de Paris Hôpital NECKER Enfants-Malades, 
PARIS, France, 3Assistance Publique Hôpitaux de Paris Hôpital Necker Enfants-Malades, 
PARIS, France, 4INSERM U970 Centre de recherche cardiovasculaire de l‘HEGP, PARIS, 
France, 5INSERM U970 Centre de recherche cardiovasculaire de l’HEGP, PARIS, France, 
6Université Paris Descartes, Faculté de Médecine, Paris Cité Sorbonne, PARIS, France.

The index-case was a 12-years old girl, operated on for a pheochromocy-
toma (PH). Her father and grandfather were also affected by PH or para-
gangliomas (PGL) several years ago. Genetic counselling was organized in a 
specialized oncogenetic multidisciplinary consultation, including systema-
tic psychological approach. In this family, the diagnosis of PH was delayed 
for the child, although her father and grandfather were aware of their me-
dical history, illustrating the denial as a defensive mechanism against guilt 
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of disease transmission. In this context, testing three generations required 
reflexion about the temporality of the test.
VHL, RET, SDHB, SDHD, SDHC, MAX and TMEM127 were first investigated 
in the index-case. A single neutral variation of unknown significance (UV) 
was identified on VHL gene (c.414A>G; p.Pro138Pro). That UV was inhe-
rited from the paternal branch and was present on tumor DNA associated 
with loss of heterozygosity. The VHL gene is composed of 3 exons encoding 
a 4.7 kb mRNA and a minor VHL transcript deleted from exon 2 (VHLΔ2 iso-
form). The UV was absent in Exome Variant Server but ESEfinder analysis 
suggested the creation of a new cryptic splicing site. Further investigations 
on RNA extracted from leucocytes of each patient and from the tumor, com-
pared with RNA from similar samples of controls showed a high expression 
of VHLΔ2 isoform in patients’ leucocytes and the absence of main VHL tran-
script in the PH. The diagnosis of von Hippel Lindau disease was made on 
those biological data and this family now benefits from a specific follow-up 
of the disease.

 C. Simian: None. L. Heidet: None. K. Bouchireb: None. N. Abermil: None. V. 
Nau: None. M. Menara: None. J. Favier: None. S. Irtan: None. J. Mazzella: 
None. K. Lahlou-laforet: None. A. Gimenez-roqueplo: None.

P11.243
Mutational analysis of the Wilms’ tumor gene (WT1) in Greek patients 
presenting with nephroblastoma
I. Fylaktou1, S. Megremis1, A. Mitsioni2, F. Komianou3, S. Kitsiou-Tzeli1, C. J. Stefanidis2, E. 
Kanavakis1, J. Traeger Synodinos1;  
1Medical Genetics, Athens University,“Aghia Sofia” Children’s Hospital, Athens, Greece, 
2Departement of Pediatric Nephrology, “P. A. Kyriakou” Children’s Hospital, Athens, 
Greece, 3Department of Pediatric Nephrology, “Aghia Sofia” Children’s Hospital, Athens, 
Greece.

Wilms’ tumor (WT) or nephroblastoma is a childhood tumor of the kidney. It 
affects children below the age of 5 and has an incidence of 1 in 10000 child-
ren. Most cases are sporadic, unilateral and not associated with other sym-
ptoms of systemic disease. The average age of diagnosis is 42-47 months for 
children with unilateral tumors and 30-33 months for children with bilate-
ral tumors. WT displays a high heterogeneity. Mutations in genes such as 
WT1, β-catenin, WTX, TP53 and CTNNB1 as well as deletions in the chromo-
somal region of WT1 (chr11p.13) are implicated in the pathogenesis or pro-
gression of the WT. Heterozygous WT1 mutations account for 20% of WT. In 
this study, we examined 8 sporadic cases and 1 familial case with nephro-
blastoma. Mutation analysis of the WT1 gene (exons 2-9) in patients (and 
their parents) revealed alterations in 5/8 sporadic cases. De novo mutations 
were found in exon 8 (the novel p.Q374P and p.R362X), exon 9 (p.R390X 
and p.R394W/N) and intron 9 c.1432+4C>T. Polyphen-2 (http://genetics.
bwh.harvard.edu/pph2/) indicated that the p.Q374P (legacy name) is pro-
bably damaging with a score of 0.992. Thus, 5/8 cases presented with muta-
tions in WT1 indicating that molecular investigation of this gene is useful to 
support the definitive diagnosis. Concerning the non-characterised patients’ 
mutational analysis will be continued in the other exons of WT1 as well as in 
the other genes implicated to be involved in the presentation of WT.

 I. Fylaktou: None. S. Megremis: None. A. Mitsioni: None. F. Komianou: 
None. S. Kitsiou-Tzeli: None. C.J. Stefanidis: None. E. Kanavakis: None. J. 
Traeger Synodinos: None.

P11.244
Targeted resequencing of BRCA1 and BRCA2 in familial breast cancer
M. W. Wong-Brown1, S. Li2, M. Wilkins2, K. A. Avery-Kiejda1, N. A. Bowden1, R. J. Scott1;  
1University of Newcastle, Hunter Medical Research Institute, New Lambton Heights, 
Australia, 2University of New South Wales, Sydney, Australia.

Breast cancer affects about 13,000 women every year in Australia. Inherited 
loss-of-function mutations in BRCA1 and BRCA2 predispose to high risk of 
breast and/or ovarian cancer. Since the discovery of breast cancer suscepti-
bility genes BRCA1 and BRCA2, there have not been any other genes identi-
fied that play a significant role in predisposition to inherited breast cancer. 
A large proportion of individuals with inherited breast cancer are negative 
for BRCA mutations and despite numerous research efforts, further breast 
cancer susceptibility genes still remain elusive.
We hypothesize that genetic anomalies are present in the BRCA1 and BR-
CA2 genes in a subset of individuals with familial breast cancer where no 
genetic anomalies where identified using Sanger sequencing. This study 
aims were to identify genetic anomalies in BRCA1 and BRCA2 by completely 
re-sequencing 200kb surrounding BRCA1 and BRCA2 using next-generation 
sequencing.
This pilot study involves 10 individuals with familial breast cancer, had 

previously been screened and found to be negative for BRCA1 and BRCA2 
coding region mutations. Targeted next-generation paired-end sequencing 
of regions containing BRCA1 and BRCA2 was performed using Illumina GAI-
Ix. Genetic differences in the form of single nucleotide variants and inserti-
ons/deletions were identified in most individuals tested in regions that had 
previously remained unexplored, such as the non-coding regions of BRCA1 
and BRCA2, the 5’UTR, 3’UTR and promoter sites. Variants in these sites are 
being further analysed for effect on expression of transcript.
This study has comprehensively investigated BRCA1 and BRCA2 and sur-
rounding genomic regions in a mutation-negative inherited breast cancer 
population.

 M.W. Wong-Brown: None. S. Li: None. M. Wilkins: None. K.A. Avery-Kiejda: 
None. N.A. Bowden: None. R.J. Scott: None.

P12.01
Discrepancies between prenatal aCGH on cell cultures and postnatal 
aCGH on blood DNA: two case reports.
a. guichet, E. Colin, A. Ziegler, D. Bonneau;  
service de genetique, angers, France.

Chromosomal microarray (CGHa) is becoming the first-tier diagnosis test 
for prenatal diagnosis allowing detection of small chromosomal rearrange-
ment. We report two cases of discrepancies between aCGH performed using 
DNA obtained either from chorionic villus culture or from amniotic fluid cell 
culture and aCGH performed using DNA obtained from blood after birth.
Case 1:
aCGH, performed on a chorionic villus culture performed because of nuchal 
translucency at ultrasound examination, evidenced two duplications (95Mb 
6q11q25 duplication and 1,5Mb 15q21 duplication). Both of these abnor-
malities were absent on aCGH performed on DNA obtained after birth.
Case 2
aCGH, performed on amniotic fluid culture at 33weeks of gestation becau-
se of abnormalities of foetal corpus callosum at ultrasound, evidenced two 
duplications (54Mb 1q22q32 duplication and 4,8Mb 11q24q25 duplication) 
and associated with one deletion (38Mb 1q32q44 deletion). None of the-
se abnormalities were present on aCGH performed on DNA obtained from 
blood after birth.
Discrepancies between aCGH performed using DNA obtained from culture 
cells and DNA directly extracted from tissue have been reported in few cases 
in the literature.
We discuss the reasons of such discrepancies and we recommend caution 
in the interpretation of copy number variation evidenced on prenatal cell 
cultures. Finally, we recommend when possible to perform aCGH using DNA 
directly extracted and not DNA obtained from cell cultures.

 A. guichet: None. E. Colin: None. A. Ziegler: None. D. Bonneau: None.

P12.02
A whole-genome reference panel enriched in Italian lower-frequency 
variants.
M. Cocca1,2, M. Traglia1,2, Y. Memari3, K. Walter3, C. Sala2, L. Bomba3, G. Girotto1, C. 
Masciullo2, C. Barbieri2, P. D’Adamo1, P. Gasparini1, N. Soranzo3, D. Toniolo2;  
1Institute for Maternal and Child Health – IRCCS “Burlo Garofolo”, Trieste, Italy, 
2Division of Genetics and Cell Biology, San Raffaele Research Institute, Milano, Italy, 
3Human Genetics Wellcome Trust Sanger Institute Genome Campus, Hinxton, CB10 1HH, 
United Kingdom.

Genetically isolated population cohorts have contributed to large-scale dis-
covery efforts of genetic loci associated with complex traits shared between 
different European populations. Additional opportunities for novel discove-
ries of complex trait loci arise from exploiting the population specific en-
richment in low frequency variants characteristic of these populations.
The Italian Network of Genetics Isolates (INGI) has collected up to 3000 
individuals sampled for a large set of phenotypes from several isolated po-
pulations along Italy. We sequenced a subset of 110 individuals randomly 
selected from the Val Borbera cohort (VBI), and a second subset of 250 indi-
viduals from Friuli Venezia Giulia (FVGI) maximally representative of ance-
stral chromosomes, using low-coverage whole-genome sequencing.
After genotype calling and refinement, accurate quality controls steps were 
applied to obtain a reliable set of rare and common variants.Through com-
parison between INGI cohorts, with other Italian (e.g. the Tuscany popula-
tion from 1000G1) and European populations (in 1000G or in the WTSI-led 
UK10K project2) we have produced a full catalog of genetic variation, com-
mon and rare, in each population.
With this approach we expect to produce an imputation reference panel 
specific for Italian/Southern European populations, containing a complete 
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set of genome-wide low frequency and rare variants that could be exploited 
to search for causative variants for a large set of phenotypes.
1. 1000 Genomes Project Consortium, Abecasis, G. R., Auton, A., Brooks, L. 
D., DePristo, M. A., Durbin, R. M., et al. (2012). An integrated map of genetic 
variation from 1, 092 human genomes. Nature 491, 56-65.
2. www.uk10k.org

 M. Cocca: None. M. Traglia: None. Y. Memari: None. K. Walter: None. C. Sala: 
None. L. Bomba: None. G. Girotto: None. C. Masciullo: None. C. Barbieri: 
None. P. D’Adamo: None. P. Gasparini: None. N. Soranzo: None. D. Toniolo: 
None.

P12.03
Array CGH and fetal pathology : pitfalls of cell culture.
C. Schluth-Bolard1,2, E. Alix1, J. Michel1, A. Labalme1, M. Cordier1, S. Collardeau-Frachon3, 
I. Rouvet4, A. Vasiljevic3, M. Zabot4, M. Till1, D. Sanlaville1,2;  
1HCL, Service de Génétique, BRON Cedex, France, 2CRNL, CNRS UMR 5292, INSERM 
U1028, Université Claude Bernard Lyon I, Lyon, France, 3HCL, Service d‘Anatomie 
Pathologie, BRON Cedex, France, 4HCL, Service de Biotechnologie Cellulaire, BRON Cedex, 
France.

aCGH has proven its usefulness to detect Copy Number Variation (CNV) in 
malformed fetuses. Currently, this technique is either performed on DNA ex-
tracted from fetal tissue or cell cultures. Here, we report two fetuses with 
discordant pathogenic CNV depending on the nature of the sample studied.
The first fetus presented a spina bifida and termination of pregnancy (TOP) 
was performed at 21 weeks of gestation (WG). aCGH, performed from DNA 
extracted from fibroblast culture after 3 passages highlighted three patho-
genic CNV: 2q12.3 duplication, 22q11.2 deletion and a 14q12-q21.3 mosaic 
deletion (50%). Interstitial 14q deletion wasn’t confirmed by FISH in the 
subculture. Given this discrepancy, a second aCGH was performed from DNA 
extracted from frozen liver of the fetus showing only the 2q duplication and 
22q deletion.
For the second polymalformed fetus a TOP was performed at 25 WG. aCGH 
was performed on DNA extracted from amniocytes culture (9 passages), 
highlighted three CNV : 7p22.3-p22.1 duplication, 2q23.3q31.1 and 16q24.3 
deletions. FISH studies on frozen thymus only confirm the interstitial 2q de-
letion, while the three anomalies were confirmed on amniocytes subculture. 
A second aCGH performed on the DNA extracted from the thymus only con-
firmed the 2q deletion.
These observations emphasize the possibility of occurrence of unbalanced 
chromosomal rearrangements in cultured cells possibly favoured by hyper 
stimulation and chromosome abnormality. These observations emphasize 
the importance to check identified CNV on fetal tissue. Also, we proposed to 
perform aCGH from DNA extracted from fetal tissue.

 C. Schluth-Bolard: None. E. Alix: None. J. Michel: None. A. Labalme: None. M. 
Cordier: None. S. Collardeau-Frachon: None. I. Rouvet: None. A. Vasiljevic: 
None. M. Zabot: None. M. Till: None. D. Sanlaville: None.

P12.04
Comparative study between single strand sequencing and double 
strand sequencing in breast cancer predisposition.
A. REMENIERAS, V. BOURDON, T. NOGUCHI, H. SOBOL;  
INSTITUT PAOLI CALMETTES, MARSEILLE, France.

Currently, next generation sequencers are of the top of sequencing technolo-
gies. But Sanger sequencing is still keeping as reference method for genetic 
testing in clinical. However, there’s no consensus on methodology as many 
publications validated this method without evaluating the analytical sensi-
tivity between sequencing with double strand as matrix versus sequencing 
single strand.
The aim of this study was to compare sensitivity between sequencing single 
strand (Sss) and sequencing double strand (Sds) for evocative patients of 
breast cancer and ovary predisposition.
We took runs of 50 patients for whom BRCA1/BRCA2 genes were tested 
using 3130/3500 (ABi) sequencers and Sds for diagnosis to have routine 
variation detection rate. Analysis was done by Seqscape V.2.7 (ABi). For our 
study reading was done by one biologist who analyzed once only one strand 
(forward or reverse) and several months later two strands together.
656 variations were identified for our 50 patients:
-34 were missed in Sss (27) even in Sds (7): respectively, detection rate 
was about 95% for Sss and 99% for Sds but after verification of differences 
between the 2 methods in Seqscape we realized that errors were only dues 
to operator reading and not technologies. Lacks appeared when quality se-
quences wasn’t good enough.
-3 were identified in Sss whereas they were only artifacts not confirmed by 

resequencing.
Our results indicate that Sss and Sds sensitivities were similar with required 
conditions of quality. Improvement of our methods by quality standards and 
resequencing allows us to use Sss instead of Sds for diagnosis.

 A. Remenieras: None. V. Bourdon: None. T. Noguchi: None. H. Sobol: None.

P12.05
Presence and potential of cell free DNA in forensic casework
M. Vandewoestyne, D. Van Hoofstat, A. Franssen, F. Van Nieuwerburgh, D. Deforce;  
Laboratory of Pharmaceutical Biotechnology, Ghent University, Ghent, Belgium.

Cell free nucleic acids (CNAs) have been found to exist in many biological 
media, including blood, saliva, semen and urine, and have been subject of re-
search in oncology and non-invasive prenatal diagnosis. The origin of CNAs 
remains obscure, although necrosis, apoptosis and active secretion have 
been suggested as potential mechanisms by which CNAs are released.
To date, several studies have been performed on the potential of extracel-
lular mRNA profiling in forensic science to identify the biological origin of 
forensic stains. Less is known about the potential value of cell free DNA in 
forensic casework. Recent studies suggest that this cell free DNA is a contri-
buting factor to DNA recovered from touched items and state that it is likely 
that a substantial proportion of cell free DNA is being discarded with the 
supernatant during standard extraction processes. This would imply that 
potentially valuable information would be discarded as well.
To investigate the presence and potential of cell free DNA in forensic ca-
sework, DNA profiles of cell pellet and concentrated supernatant from 30 
artificial case like samples and from 100 real forensic samples were compa-
red. Presence of cell free DNA was shown in all investigated sample types. 
Moreover, in some samples additional alleles, not detected during analysis 
of the cell pellet, were detected. In 16% of the samples, the cell free DNA had 
an added value.
The results presented here indicate that cell free DNA deserves further con-
sideration since it has the potential to increase the DNA yield in forensic 
casework samples.

 M. Vandewoestyne: None. D. Van Hoofstat: None. A. Franssen: None. F. Van 
Nieuwerburgh: None. D. Deforce: None.

P12.06
Metabochip-based copy number variants (CNVs) calling and 
association with body mass index (BMI) in adults: benchmarking and 
meta-analysis
A. Macé1,2, K. Männik3, R. Mägi4, S. Jacquemont5, J. S. Beckmann2, A. Metspalu4, A. 
Reymond3, Z. Kutalik1,2;  
1Department of Medical Genetics, University of Lausanne, Lausanne, Switzerland, 2Swiss 
Institute of Bioinformatics, University of Lausanne, Lausanne, Switzerland, 3Center of 
Integrative Genomics, University of Lausanne, Lausanne, Switzerland, 4Estonian Genome 
Center, University of Tartu, Tartu, Estonia, 5Service de Génétique Médicale, Centre 
Hospitalier Universitaire Vaudois, Lausanne, Switzerland.

Many single nucleotide polymorphisms influence common disease suscep-
tibility but, to date even cumulatively, they explain only part of the heritabi-
lity. As large and rare CNVs were also found to be associated with common 
diseases/traits, it was suggested that part of the missing heritability could 
be accounted for by rare variants with intermediate penetrance. The extent 
of this contribution remains however largely unknown. To address this que-
stion, we are collecting cohorts genotyped on Metabochip and other Illumi-
na platforms to identify new rare or short CNVs associated with BMI and 
other complex traits.
We assessed CNV detection sensitivity, specificity and optimal filtering para-
meters of PennCNV calls on 300 unrelated adults genotyped on both Meta-
bochip and OmniExpress. Assuming that CNVs called in high probe-density 
regions of the Metabochip are genuine, we examined the concordance with 
results of the OmniExpress platform. We assessed how different filtering pa-
rameters, such as length, number of probes, confidence score, influence true 
positive and false discovery rates (TPR, FDR). We then defined thresholds 
that gave an optimized CNV call reliability. TPR and FDR typically decreased 
as the minimum length threshold increased, revealing the difficulty in de-
tecting CNVs smaller than 20kb (TPR=0.034, FDR=0.775) on OmniExpress 
chip.
We performed a preliminary genome-wide CNV association meta-analysis 
(N=8295) based on our filtering. As a proof-of-concept we confirmed the 
well-known SH2B1-BMI CNV association and found several promising hits 
to be replicated in additional Metabochip-genotyped cohorts. To the best 
of our knowledge, this is the first effort to discover small CNVs associated 
with adult BMI.
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 A. Macé: None. K. Männik: None. R. Mägi: None. S. Jacquemont: None. J.S. 
Beckmann: None. A. Metspalu: None. A. Reymond: None. Z. Kutalik: None.

P12.07
Key elements for implementation of NGS-based diagnostics - it is the 
people, not the machines
T. Vrijenhoek1, C. G. D. Centre for Genome Diagnostics2;  
1University Medical Centre Utrecht, Utrecht, Netherlands, 2Centre for Genome 
Diagnostics, Utrecht, Netherlands.

The scope of next-generation DNA sequencing (NGS) is transitioning from 
research to diagnostics (and beyond), but the conditions for routine clinical 
application have not been clearly defined. Well-defined technical standards 
and guidelines are obvious prerequisites, but the clinical genetics centres in 
the Netherlands went beyond performance criteria; they auto-assessed the 
performance of NGS as a diagnostic tool in their laboratories. All centres par-
ticipated in a pilot project to analyse the internal organisation and process of 
NGS-based diagnostics, from sample intake to reporting. We sent a request 
to all laboratories to provide an NGS-based diagnosis for the same patients 
with cardiomyopathy. Instead of identifying a ‘winner’, we constructed a sy-
stematic overview of the key elements for transition of NGS from research to 
diagnostics. Despite the variety in approaches (targeted, exome; WES, whole 
genome; WGS) and performance criteria, the laboratories produced high-
quality data and generally identified the same known clinically relevant va-
riants. Subsequent steps – uniformly interpreting results, exchange of data, 
reporting the diagnosis – appeared more challenging. Although some of the 
bottlenecks are due to technological barriers – e.g. transfer speed for data 
exchange – the major limitations are inherent to the general organisation of 
diagnostic care. We present the practical outcomes of the pilot, along with 
proposals for dealing with the emerging role of research in a diagnostic con-
text, for responsibly managing patient data, and for appropriately informing 
physicians and patients. We thereby provide a practical contribution to the 
debate about the role of NGS in future diagnostics.

 T. Vrijenhoek: None. C.G.D. Centre for Genome Diagnostics: None.

P12.08
Sequencing of sodium bisulfite converted DNA as a method to 
discriminate different patterns of methylation in human genome
M. Lukova1,2, A. Todorova1,2, T. Todorov2, V. Mitev1;  
1Medical University Sofia, Sofia, Bulgaria, 2Genetic Medico-Diagnostic Laboratory 
Genica, Sofia, Bulgaria.

Many regions in human genome are differentially methylated (DMRs) on 
maternal or paternal copy and this helps genes to work properly. Methyla-
tion changes along these DMRs are associated with different pathologies. 
Beckwith-Wiedemann syndrome (BWS) is an overgrowth disorder, mainly 
caused by epigenetic alterations in one of the two imprinting control regions 
(ICR1 and ICR2) on chromosome 11p15. The most common defect in ~50% 
of BWS cases is loss of methylation at KvDMR (ICR2). Here, we introduce 
sequencing of sodium bisulfite converted DNA as an alternative technique 
for determining the methylation status of KvDMR in BWS patients. In order 
to be able to compare the results with those, obtained by MS-MLPA (me-
thylation specific-multiplex ligation probe amplification), PCR primers were 
designed over the region to cover two of the MS-MLPA specific probes. Al-
together, 4 patients with KvDMR demethylation showed loss of methylation 
in the analyzed by sequencing CpG sites. The obtained sequencing results in 
patients and normal controls are totally in accordance with the MS-MLPA 
data.
The same technique was applied to analyze methylation status in the FMR1 
gene promoter, hypermethylated in Fragile X syndrome. The results sho-
wed very good discrimination between the normal unmethylated promoter 
in healthy males and hypermethylated promoter in Fragile X full mutated 
boys.
In conclusion, sequencing of bisulfite converted DNA can be applied to study 
other DMRs, as for example H19DMR (ICR1) locus in Beckwith-Wiedemann/
Silver-Russell syndromes.
Acknowledgements: the study was supported by the grant №7-D/2012, Me-
dical University Sofia, Bulgaria.

 M. Lukova: None. A. Todorova: None. T. Todorov: None. V. Mitev: None.

P12.09
Evaluating laboratories’ interpretation of genetic test results through 
a EuroGentest External Quality Assessment survey
E. Girodon1,2, S. Berwouts3, M. Rodriguez de Alba Freiria4, A. Roux5, D. E. Barton6, L. 
Hoefsloot7, S. Gardner8, O. Kamarainen8, B. Fowler9, M. A. Morris10, E. Dequeker3, R. J. 
Hastings11;  
1APHP, GH Henri Mondor, Genetics department, Creteil, France, 2INSERM U955 equipe 
11, Creteil, France, 3University of Leuven, Biomedical Quality Assurance Research Unit, 
Leuven, Belgium, 4Fundacion Jimenez Diaz, Genetics department, Madrid, Spain, 5CHU 
de Montpellier et IURC, Molecular genetics, Montpellier, France, 6National Centre for 
Medical Genetics, University College of Dublin, Dublin, Ireland, 7Radboud University 
Nijmegen Medical Centre, Department of Human Genetics, Nijmegen, Netherlands, 8St 
Mary‘s hospital, Genetic Medicine, Manchester, United Kingdom, 9University Children‘s 
Hospital, Paediatrics, Basel, Switzerland, 10HUG, Genetics department, Genève, 
Switzerland, 11John Radcliffe Hospital, Oxford University Hospitals NHS Trust, Women‘s 
Centre, Oxford, United Kingdom.

Interpretation of test results is a key component of a genetic laboratory re-
port, with potential implications for the patient and the family. In order to 
evaluate laboratory performance in this area, a EuroGentest survey among 
External Quality Assessment (EQA) programmes, from four European pro-
viders (CEQA, CF Network, EMQN & ERNDIM) was undertaken, with the aim 
of determining the interpretation elements that were missing in reports, in 
regard to existing guidelines and recommendations.
EQA reports from 2011 representing 519 participations in six programmes: 
cystic fibrosis, Friedreich ataxia, hereditary deafness at the DFNB1 locus, 
postnatal microarray, prenatal diagnosis of chromosomal abnormalities on 
amniotic fluid and metabolic diseases, were evaluated using criteria derived 
from the OECD Guidelines.
Mean interpretation scores varied between cases, ranging from 1.61/2 to 
1.98/2. Despite heterogeneity among schemes in the scoring systems and 
in assessment, the data analysis revealed the following: 1) although the 
answer to the clinical question was provided in most reports, the survey 
emphasized the need to clearly restate the indication of testing; 2) items re-
lated to follow-up testing were the most often omitted, e.g. recommendation 
to search for a second mutation or to test the parents. 26-36% of molecular 
genetics and 29% of cytogenetics reports did not mention the recurrence 
risk of disease and/or the possibility of prenatal diagnosis for future preg-
nancies.
This first and preliminary survey emphasizes the need to find effective trai-
ning and communication processes, including harmonization of assessment 
between EQA programmes, so that laboratories can improve the interpreta-
tion content of their reports.

 E. Girodon: None. S. Berwouts: None. M. Rodriguez de Alba Freiria: None. A. 
Roux: None. D.E. Barton: None. L. Hoefsloot: None. S. Gardner: None. O. 
Kamarainen: None. B. Fowler: None. M.A. Morris: None. E. Dequeker: 
None. R.J. Hastings: None.

P12.10
FISH probes expiration date in constitutional cytogenetic laboratories
M. Doco-Fenzy1,2,3, P. Vago4, C. Missirian5, C. Schluth-Bolard6, V. Adouard7, N. Douet-
Gilbert8, F. Vialard9, E. Landais1, L. Gouas4, D. Sanlaville6,3, B. De Freminville10, M. 
Valduga11, L. El Khattabi12, A. Moncla5,3, P. Lochu13, P. Kleinfinger14,3, J. Dupont12,3;  
1CHU-Reims, Reims, France, 2EA3801 SFR CAP santé, Reims, France, 3Board ACLF, 
Paris, France, 4CHU Estaing, Clermont-Ferrand, France, 5CHU La Timone, Marseilles, 
France, 6Centre Biologie Et Pathologie Est; Sce Cytogenetique Constitutionnelle, Bron, 
France, 7laboratoire de Cytogénétique, St Etienne, France, 8CHU-Brest, Brest, France, 
9laboratoire de cytogenetique, Poissy, France, 10CHU St Etienne Nord, St Etienne Nord, 
France, 11CHU-Nancy, Nancy, France, 12CHU-Cochin, Paris, France, 13GEN-BIO, Clermont-
Ferrand, France, 14Laboratoire CERBA, Saint Ouen L‘Aumone, France.

Background: the use of FISH probes with expired validity date is a recur-
rent dilemma in cytogenetic diagnostic laboratories and became more com-
plex with accreditation process.
Some companies provide FISH probes with very short expiration date (6 
months) but the procedure used for the determination of the expiration 
date of commercial probes is not clear. Many laboratories are impacted by 
this short “expiration date” as FISH probes are expensive and their use is 
not predictable since cytogenetic abnormalities are rare and various. When 
producing home-made probes the problem is similar: how to establish the 
expiration date after labelling, required for accreditation ISO 15189 ?
Method: We did a pilot studies in 10 cytogenetic laboratories. All Labora-
tories tested their oldest home-made and commercial FISH probes in order 
to obtain an overview of the possible longevity of probes. The commercial 
probes originated from various providers, with various dyes. Home-made 
probes had been labelled by different protocols mostly by nick translation. 
The hybridisation was considered satisfactory when observed in at least 20 
metaphases and 50 nuclei.
Results: Commercial probes: 31 probes expiring between 1998 and 2012 
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were tested from october 2012 to 2013 and gave satisfactory signals in all 
cases except one.
Home-made probes: 45 probes labelled from 2002 to 2011 were tested re-
cently, 44 showed visible satisfactory signal. The four oldest probes labelled 
10 years ago gave perfect signal.
This pilot studies shows that the labelled probes have longer validity period 
than expected, over 10 years for some of them when tested.

 M. Doco-Fenzy: None. P. Vago: None. C. Missirian: None. C. Schluth-Bolard: 
None. V. Adouard: None. N. Douet-Gilbert: None. F. Vialard: None. E. Landais: 
None. L. Gouas: None. D. Sanlaville: None. B. De Freminville: None. M. 
Valduga: None. L. El Khattabi: None. A. Moncla: None. P. Lochu: None. P. 
Kleinfinger: None. J. Dupont: None.

P12.11
Comparison between standard and novel PCR-based method for the 
detection of mutation in the FMR1 gene
N. Teran, H. Jaklič, A. Šmerc, B. Peterlin;  
University Medical Centre Ljubljana, Dept. of Obstetrics and Gynecology, Institute of 
Medical Genetics, Ljubljana, Slovenia.

Fragile X syndrome is the most common inherited form of mental retarda-
tion. Fragile X carriers are known to be associated with premature ovarian 
failure in females and fragile X-associated tremor/ataxia syndrome in males. 
The pathogenic mutation is mostly caused by CGG repeat expansion in the 
FMR1 gene. Normal allels contains from 6-50 CGG repeats. Premutated alle-
les have expansions between 55 and 200 repeats, but CGG repeats over 200 
are indentified as full mutations.
Rutine testing for FMR1 mutation rely on conventional PCR and Southern 
blotting (PCR/SB), however, analysis is costly and time-consuming, requires 
large amounts of DNA sample and may have poor sensitivity to detection of 
lower abundance mosaic alleles.
Aim of this study was to compare the novel FMR1 PCR-based method to the 
previously used PCR/SB method.
DNA samples were extracted from different specimen sources: whole blood, 
culture of amniotic fluid and chorionic villi. Additionaly, bucal swab, uncul-
tured chorionic villi and amniotic fluid samples were tested using FMR1 
PCR-based method. Cohort of 50 samples contained 12 full mutations, 1 
premutation/full mutation, 23 premutations, and 14 normal samples (PCR/
SB results).
Novel FMR1 PCR-based metod identified normal alleles within 0-3 repeats 
of previously reported allele sizes. Results have shown a mosaic premutati-
on pattern in 8/23 samples previously recognized as non-mosaic premutati-
on. In one sample previously reported as premutation, mosaic premutation/
full mutation pattern was identified.
We concluded that the novel FMR1 PCR-based method is more sensitive, 
compatible with uncultured chorionic villi and amniotic fluid as well signi-
ficantly reducing testing time.

 N. Teran: None. H. Jaklič: None. A. Šmerc: None. B. Peterlin: None.

P12.12
A novel assay for automated electrophoretic analysis of genomic DNA
A. Ruefer1, D. McDade-Walker2, M. Gassmann1, A. Padmanaban3;  
1Agilent Technologies, Waldbronn, Germany, 2Agilent Technologies, Edinburgh, United 
Kingdom, 3Agilent Technologies, Life Sciences Application Center, Bangalore, India.

The success of any study in the field of genomics depends primarily on the 
quality of starting material available, like genomic DNA. The integrity and 
quantity of genomic DNA clearly affects experimental workflows such as 
aCGH microarrays or next generation sequencing library construction. With 
these experiments being expensive in time, effort and reagent consumption, 
an initial quality control (QC) check of genomic DNA is recommended.
The novel Agilent genomic DNA ScreenTape has been developed specifical-
ly for the electrophoretic separation, sizing and quantification of genomic 
DNA samples. This ready-to-use device, which runs on the Agilent 2200 
TapeStation instrument, provides a reproducible QC method for analyzing 
the integrity and quantity of genomic DNA combined with the convenience 
of an automated system. The genomic DNA ScreenTape requires only one 
microliter of sample, minimizes sample preparation efforts, and suits va-
riable throughput needs with individually contained separation channels. 
The TapeStation system provides automated, reproducible sample loading 
and returns digital electrophoretic data in less than 2 minutes per sample. 
Results are presented as gel image, data tables and in an electropherogram 
view. The ability to overlap and compare electropherograms enables a clear 
discrimination of sample quality across different degradation states, sample 
types and concentrations.

This study presents data on key performance characteristics of the novel 
genomic DNA ScreenTape, like molecular weight size range, accuracy and 
reproducibility of sizing and quantification results, as well as detection sen-
sitivity. In addition the genomic DNA ScreenTape was used to characterize 
genomic DNA prepared with different extraction protocols.

 A. Ruefer: None. D. McDade-Walker: None. M. Gassmann: None. A. 
Padmanaban: None.

P12.13
Recurrent chromosomal abnormalities in human pluripotent stem 
cells and their derivatives
C. Varela1, C. Fonseca-Bernardo2, M. Peschanski2, A. L. Perrier2, N. Lefort2;  
1CECS / ISTEM, evry, France, 2INSERM U861 / ISTEM, evry, France.

Due to their original properties, human pluripotent stem cells (hPSC) and 
their progenies are highly valuable not only for regenerative medicine but 
also as tools to study development and pathologies or as cellular substrates 
to screen and test new drugs. However, their unlimited self-renewal pro-
perty bears the risk of tumor formation, which could potentially be exacer-
bated by the presence of genomic abnormalities. Quality control of hPSC is, 
therefore, essential for the reproducibility of research experiments and for 
the safety of clinical applications based on these cells. As hPSC are often 
propagated for extended period of time, these necessary controls include 
monitoring and controlling of the integrity of the genome of these cells.
Chromosomal abnormalities such as gain of chromosomes 12, 17 and X oc-
cur non-randomly and quite commonly in hPSC lines. Using high-resolution 
analysis we identified a region of the genome that is highly unstable in hPSC, 
located on chromosome 20 (20q11.21). We have also identified a systematic 
abnormality that affects neural derivatives of hPSCs namely jumping trans-
location of chromosome arm 1q. All these genomic aberrations may have 
negative consequences on all stem cell applications.
These chromosomal defects, observed in culture, reflect tumorigenic events 
that occur in vivo, particularly in testicular germ cell tumors (trisomies 12 
and 17), in early stage of cervical cancer (20q11.21) and in pediatric brain 
tumors with poor clinical outcome (duplication 1q).
These results raise the importance of understanding structural variations 
of chromosomes in hPSC, as they will have a significant impact on future 
medical applications.

 C. Varela: None. C. Fonseca-Bernardo: None. M. Peschanski: None. A.L. 
Perrier: None. N. Lefort: None.

P12.14
Selection of reliable housekeeping gene for qRT-PCR analysis on head 
and neck squamose cell carcinomas (HNSCC)
A. Kalayci1, T. Cora1, H. Acar1, E. Kurar2, S. Kayis3, A. Guzeloglu2, B. Colpan4, K. Ozturk4, 
M. Hitit1,2;  
1Department of Medical Genetics Faculty of Medicine, Selcuk University, Konya, Turkey, 
2Department of Genetics, Faculty of Veterinary Medicine, Selcuk University, Konya, 
Turkey, 3Biometry-Genetics Unit, Department of Animal Science, Faculty of Agriculture, 
Selcuk University, Konya, Turkey, 4Department of Otorhinolaryngology, Faculty of 
Medicine, Selcuk University, Konya, Turkey.

Quantitative real time reverse transcriptase-PCR (qRT-PCR) is used in the 
study of gene expression of cancer researches. Selection of reliable reference 
genes as an internal control has a critical importance. The objective of this 
study was to evaluate a set of housekeeping genes (HKGs) to be used in the 
normalization of gene expression in HNSCC. Malignant and non-malignant 
tissue samples were obtained from 12 patients with primary untreated la-
rynx and tongue squamose cell carcinoma. Reference genes used were glyce-
raldehyde-3-phosphate dehydrogenase (GAPDH), actin beta (ACTB), tubulin 
alpha 1 (TUBA1), 18S rRNA (18S), and 28S rRNA (28S). Widely used soft-
wares, geNorm and NormFinder, were utilized in the evaluation of the data. 
Results from geNorm showed that average expression stability values (M) of 
all candidate genes were smaller than 1.5 (accepted M value for geNorm) in-
dicating that all the evaluated genes can be used as HKGs although 18S and 
28S were found to be the most stable HKG (followed by ACTB, TUBA1, and 
GAPDH). Based on NormFinder, 28S was the most stable and GAPDH and 
28S were considered to be the best combination in the studies evaluating 
the specific gene expression in tissues obtained from various HNSCC.

 A. Kalayci: None. T. Cora: None. H. Acar: None. E. Kurar: None. S. Kayis: 
None. A. Guzeloglu: None. B. Colpan: None. K. Ozturk: None. M. Hitit: None.
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P12.15
Comparison of different DNA binding fluorescent dyes for 
applications of high-resolution melting analysis
M. Surovy1, J. Radvanszky2, G. Minarik1,3, L. Kadasi1,2;  
1Department of Molecular Biology, Faculty of Natural Sciences, Comenius University, 
Bratislava, Slovakia, 2Institute of Molecular Physiology and Genetics, Slovak Academy of 
Sciences, Bratislava, Slovakia, 3Institute of Molecular Biomedicine, Faculty of Medicine, 
Comenius University, Bratislava, Slovakia.

High-resolution melting (HRM) analysis of PCR amplicons is a flexible tool 
adaptable for a wide range of applications, such as mutation screening, ge-
notyping and methylation studies. As several commercial HRM chemistries 
have been released, together with chemistries used for other applications, 
we have decided to test twelve different green fluorescent DNA binding dyes 
for their suitability to use in HRM based mutation screening, genotyping of 
single nucleotide changes (through both unlabelled probes and small am-
plicons) and genotyping of a large in/del polymorphism. We also compared 
some basic properties of the dyes, such as fluorescence intensity enhance-
ment in the presence of dsDNA, general applicability in melting curve ana-
lysis, effect on dsDNA melting temperature (Tm) and PCR inhibitory effect. 
The studied dyes were LCGreen Plus (LC), EvaGreen (EG), ResoLight (RL), 
SYBR Green I (SG) and eight different green fluorescent dyes from the SYTO 
family (S11, S12, S13, S14, S16, S21, S24 and S25). In general, the dyes desi-
gned for HRM applications (LC, EG and RL) performed very well in our study, 
as it was expected. SG, S12, S21, S24 and S25 had less suitable properties 
for HRM applications. S11, S13, S14 and S16 allowed us to obtain results of 
similar quality (especially S13 and S16) as the HRM dyes, with some proper-
ties even exceeding them. Our results suggest, that some, but not all of the 
SYTO family members, may represent suitable tools for a variety of different 
HRM applications.

 M. Surovy: None. J. Radvanszky: None. G. Minarik: None. L. Kadasi: None.

P12.16
Indian Hedgehog (IHH) and LRBA: New genes for Hirschsprung 
disease
Y. Sribudiani1, R. K. Chauhan1, M. M. Alves1, C. Kockx2, T. van Essen2, R. Brouwer2, M. van 
den Hout2, W. van Ijcken2, I. T. Shepherd33, A. Brooks1, R. M. W. Hofstra1;  
1Department of Clinical Genetics, Erasmus Medical Center, Rotterdam, Netherlands, 
2Center for Biomics, Erasmus Medical Center, Rotterdam, Netherlands, 3Department of 
Biology, Emory University, Atlanta, GA, United States.

Hirschsprung is characterized by the absence of enteric ganglia in a variable 
length of intestinal tract. A large, multi-generational Dutch family with five 
affected family members with HSCR, revealed linkage to 4q31.3-q32.3. As the 
family shows an autosomal dominant mode of inheritance with incomplete 
penetrance, we assume that the mutation in the linkage region is necessary 
but not sufficient to cause disease development. To identify the mutation in 
the linkage region, but also mutations elsewhere in the genome, we exome 
sequenced two patients. One variant rs140666848 (T > C) in exon 20 of the 
LRBA gene was found in the linkage region. In addition, missense mutations 
in RET (P398L) and IHH (Q50K) were identified in each patient, respectively. 
Functional analysis of the RET and IHH variants showed that both mutati-
ons give rise to a non-functional protein. The LRBA variant is located down-
stream of MAB21L2, a gene which plays a role in the proliferation of enteric 
neural crest cells during enteric nervous system (ENS) development in Ze-
brafish. We hypothesize that this variant might regulate MAB21L2 expressi-
on in ENS. Luciferase assays showed that the region containing the variant 
does show enhancer activity. Currently we are testing whether the variant, 
when compared to wild type sequence, show significant differences on gene 
expression level, using luciferase assays. Our data shows that combination 
of mutations, as expected, cause autosomal dominant disease with reduces 
penetrance. Furthermore, we show for the first time that IHH mutations can 
contribute to Hirschsprung disease.

 Y. Sribudiani: None. R.K. Chauhan: None. M.M. Alves: None. C. Kockx: 
None. T. van Essen: None. R. Brouwer: None. M. van den Hout: None. W. van 
Ijcken: None. I.T. Shepherd3: None. A. Brooks: None. R.M.W. Hofstra: None.

P12.17
Production of CE-marked reference materials and WHO international 
standards for in vitro genetic diagnoses: quantitative controls for 
JAK2 V617F and beyond
J. Boyle, C. Lockie, M. Hawkins, E. Gray, P. Metcalfe, J. Hawkins;  
NIBSC, South Mimms, United Kingdom.

NIBSC produces reference materials for human nucleic acid-based diagno-
stics where there is strong evidence of need, increasingly in the quantitative 

monitoring of cancer biomarkers. These control materials are produced as 
either CE-marked reference materials or World Health Organization inter-
national standards, suitable for in vitro diagnostic use in Europe or world-
wide, respectively. In 2009, the 1st WHO International Genetic Reference 
Panel for BCR-ABL Translocation Quantitation for the monitoring of chronic 
myeloid leukaemia established NIBSC’s role in improving the quality of can-
cer molecular monitoring.
In 2013, production began on the JAK2 V617F Tumour Genotyping Refe-
rence Panel. The JAK2 V617F mutation (c.1849G>T) is commonly present 
in chronic myeloproliferative disorder patients, making the JAK2 protein an 
obvious candidate for drug-targeting. It is therefore important to identify 
V617F-positive patients and to monitor treatment response by mutant clone 
quantitation. The panel of sensitivity controls will comprise a dilution series 
of JAK2 V617F genomic DNA (UKE-1 cell line-derived) in a wildtype geno-
mic DNA background (MRC-5 cell line-derived) at 10, 5, 1, 0.1 and 0%. The 
samples will be stored at ambient temperature in the highly stable matrix of 
GenTegra tubes. Dilutions will be confirmed by deep sequencing and mate-
rial performance independently verified with commonly used techniques. 
The panel is intended as a CE-marked in vitro diagnostic device for JAK2 
V617F assay validation, including specificity and sensitivity determination.
Tumour genotyping standards are also proposed for BRAF, KRAS and PIK3-
CA. NIBSC seeks input from clinicians and scientists worldwide to ensure 
the developing needs of cancer genetic diagnostics are met.

 J. Boyle: None. C. Lockie: None. M. Hawkins: None. E. Gray: None. P. 
Metcalfe: None. J. Hawkins: None.

P12.18
Implementation of a Diagnostic Pipeline for Marfan und Long QT 
Syndrome with Next Generation Sequencing (NGS) using Illumina 
TruSeq Custom Amplicon Panels
I. Vogl, S. Eck, S. Eck, C. Heberle, S. Küçük, C. Marschall, K. Mayer, H. Klein;  
Center of Human Genetics and Laboratory Medicine, Martinsried, Germany.

Amplicon panels for Marfan syndrome (MFS, FBN1) and LongQT syndro-
me (LQTS, KCNE1, KCNH2, SCN5A, KCNQ1 and KCNE2) were designed using 
Illumina’s TSCA design studio. To evaluate a diagnostic pipeline based on 
NGS, we analyzed a total of 53 patients whose Sanger sequencing data were 
already available. Using a single Illumina MiSeq run we sequenced 25 samp-
les for MFS and 28 samples for LQTS. Bioinformatic data analysis was car-
ried out using CLC Genomics Workbench 6.0. A first variant call was perfor-
med by using the following parameters in the CLC software: A probability of 
70% that the variant is true and a coverage cut-off of 20 reads. Broken pairs 
and non-specific matches were ignored.
Results: All true positive variants were observed with an average per base 
quality of more than 20. Using these criteria, all point mutations from San-
ger sequencing could also be detected in the MiSeq data. 8 of 11 deletions 
(3 exons were not covered in all samples), all indels and 3 of 5 insertions 
were detected.
Based on these results the filters were refined for causal mutation detection: 
Variants which were found in more than 20% of the samples were filtered 
out. Variants which showed an average quality lower than 20 and a frequen-
cy lower than 5% were sorted out. Variants were annotated with special 
created tracks for each subpanel (gene names, exon numbers, and amino 
acid changes), HGMD biobase annotation and dbSNP.

 I. Vogl: None. S. Eck: None. S. Eck: None. C. Heberle: None. S. Küçük: 
None. C. Marschall: None. K. Mayer: None. H. Klein: None.

P12.19
Microarray testing for urgent paediatric referrals: audit of six years 
clinical experience
J. J. Waters, L. Platts, R. Wang, D. Morrogh, N. Lench;  
Great Ormond St Hospital for Children, London, United Kingdom.

Rapid reporting of urgent results for babies up to three months of age forms 
a clinically important part of our service. Rapid FISH (for 13, 18 and 21 aneu-
ploidy testing/confirmation of chromosomal sex) and karyotyping +/- tar-
geted FISH is now complemented by microrray. In April 2010, chromosomal 
microarray (Roche-Nimbelegen, 12x135K) was introduced as a first line test 
for all appropriate referral categories at Great Ormond St Hospital for Child-
ren an in January 2011 for all users.We have audited the last six calendar 
years for this patient referral group (babies =< 3 months) (n=3163) and the 
results are tabulated below by test type selected.Target turnaround times/
success rates/mean days to report/percentage reported within turnaround 
time for the above test categories are: Rapid Aneuploidy (13,18 and 21)/
Sexing: 1 day; 100%; 1.1 days; 100%; Urgent Karyotyping +/- FISH: 7 
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days; 94.8%; 5.7 days; 94.9% and Urgent Microarray: 7 days; 100%; 7.6 
days; 86.1%. (2011-12 financial year audit data).
Rates of clearly significant abnormalities (details will be presented) were 
comparable across the audited period, probably reflecting the fact that ba-
bies with overt dysmorphic features are more likely to be tested at this time. 
Ordering and selection of the appropriate test continues to involve educa-
tion of clinicians, sample availability and clinical judgement on the part of 
laboratory staff.

Sample numbers by test category
2007 2008 2009 2010 2011 2012

Rapid anaeuploidy/ 
sexing (interphase FISH) 149 153 148 116 111 131

Urgent Karyotyping +/- FISH 383 349 351 315 240 127
Urgent microarray 0 6 11 48 236 289

 J.J. Waters: None. L. Platts: None. R. Wang: None. D. Morrogh: None. N. 
Lench: None.

P12.20
Simplifying diagnostic mitochondrial genome analysis with 
HaploGrep and Mitomaster online algorithms
S. L. Hume, B. Elyas, R. Kelln, L. Vicen, L. Podemski, S. Taylor, M. Somerville;  
University of Alberta, Edmonton, AB, Canada.

Mitochondrial genome analysis is complicated by the abundance of poly-
morphisms as every individual carries, on average, 30 sequence variants 
when compared to the revised Cambridge Reference Sequence (rCRS). Ad-
ditionally, haplogroup-specific variant frequencies are lacking, thus making 
the assignment of variant pathogenicity problematic. To simplify our lab 
analysis time we chose to implement two online algorithms: HaploGrep, 
and Mitomaster, following sequence analysis with both Seqscape™ (Life 
Technologies) and Seqpilot™ (JSI Medical Systems). Using our new process, 
those variants that do not fall into the patient’s predicted haplogroup, are 
further examined by Mitomaster to obtain frequencies, species conservation 
and general variant information relevant to assigning pathogenicity. These 
algorithms were validated using 40 full mitochondrial genomes of various 
haplotypes and permitted successful identification of likely pathogenic va-
riants. Therefore, this new mitochondrial variant analysis workflow has re-
duced our overall analysis time and improves specificity by permitting the 
categorization those variants that are more likely to be pathogenic.

 S.L. Hume: None. B. Elyas: None. R. Kelln: None. L. Vicen: None. L. 
Podemski: None. S. Taylor: None. M. Somerville: None.

P12.21
The MLPA-dHPLC procedure for NF1 gene analysis.
S. PINSON1,2, P. Combemale3, S. Giraud1, A. Calender1;  
1Hospices Civils de Lyon, Lyon, France, 2NF rhone Alpes Auvergne, Lyon, France, 3CLB, 
Lyon, France.

The identification of mutations in the NF1 gene causing neurofibromato-
sis type 1 (NF1) is still presenting a considerable amount of work mainly 
because of the large size of the gene (350 kb - 60 exons) and the restricted 
number of recurent mutations. The high frequency of NF1 which is affec-
ting 1 in 3500 individuals lead us to choose two complementary methods to 
perform NF1 gene analysis : the multiplex ligation-dependant probe ampli-
fication (MLPA) first and then the automated denaturing high performance 
liquid (dHPLC) screening method.
The sensitivity was evaluated in a MLPA-dHPLC analysis of a panel of unre-
lated french NF1 patients with at least two consensus diagnostic criterias 
(global mutation detection rate to 96%).
Our results and the high detection rate confirm that the association of the 
MLPA and dHPLC techniques provides an accurate, fast and automatizable 
method for the identification of NF1 mutations.

 S. Pinson: None. P. Combemale: None. S. Giraud: None. A. Calender: None.

P12.22
Massive targeted re-sequencing for the diagnosis of neurological 
diseases: a 200-gene panel
A. Romera López1, V. Volpini2, A. Matilla3, C. Collado1, R. Rodríguez-De Pablos1, V. 
Fernández-Pedrosa1, D. Cantalapiedra1, L. Pérez-Cabornero1, J. M. Rosa-Rosa1, J. C. 
Triviño1, S. Zúñiga-Trejos1, R. Miñambres1, M. Gil1, S. Santillán1;  
1Sistemas Genómicos, Paterna, Spain, 2Instituto de Investigación Biomédica de Bellvitge, 
Barcelona, Spain, 3Hospital Germans Trias i Pujol, Barcelona, Spain.

Today, neurological diseases have become a major health concern worldwi-
de, with more than 600 pathologies affecting the central- and peripheral-

nervous system. The incidence of these pathologies among the population 
is not negligible and it is estimated that diseases such as Parkinson affects 
~ 0.3% of the E.E.U.U. population. The Diagnosis of neurological diseases is 
not straightforward, mainly due to the presence of nonspecific overlapping 
clinical symptoms, and genetic testing becomes essential to confirm clini-
cal diagnosis. Nevertheless, conventional techniques have been insufficient 
to provide a comprehensive molecular diagnosis, given the high number of 
genes implicated.
We designed a NGS targeted re-sequencing panel for 200 genes associated 
with neurological diseases, including: i) syndromic and non-syndromic ata-
xias (>80 genes) ii) Charcot-Marie-Tooth disease (34g) iii) syndromic and 
non-syndromic myasthenia (40g) iv) syndromic and non-syndromic para-
plegia (28g). The panel includes a total of 1.3 Mb comprising coding exons, 
splice sites and 5’ and 3‘ untranslated regions (UTR) of these 200 genes. 
To test this panel, all these regions were fully sequenced in 7 control pa-
tients with known mutations and in two HapMap cell lines (NA12144 and 
NA12813). Enrichment of the exonic regions and sequencing were carried 
out using SureSelect Enrichment System (Agilent) and SOLiD 5500 (Life Tech-
nologies), respectively.
Here, we present the results obtained during the validation of our panel, 
showing its high level of efficiency. Our targeted re-sequencing system of-
fers massive analysis of 200 genes involved in Neurological diseases, making 
the comprehensive molecular diagnosis of these disorders feasible.

 A. Romera López: None. V. Volpini: None. A. Matilla: None. C. Collado: 
None. R. Rodríguez-De Pablos: None. V. Fernández-Pedrosa: None. D. 
Cantalapiedra: None. L. Pérez-Cabornero: None. J.M. Rosa-Rosa: None. J.C. 
Triviño: None. S. Zúñiga-Trejos: None. R. Miñambres: None. M. Gil: None. S. 
Santillán: None.

P12.23
Personalised clopidogrel therapy by teststrip-based CYP2C19 
genotyping
H. Puehringer, B. Rauscher, C. Oberkanins;  
ViennaLab Diagnostics GmbH, Vienna, Austria.

Introduction: Clopidogrel (Plavix™) is widely prescribed to reduce recur-
rent ischaemic complications in patients with acute coronary syndromes 
and/or post-percutaneous interventions. High interindividual variations 
in and non-responsiveness to clopidogrel-induced platelet inhibition often 
complicate the treatment. Genetic polymorphisms in the CYP2C19 gene, 
which encodes the principle enzyme responsible for the bioactivation of this 
prodrug, lead to reduced enzyme activity and reduced levels of clopidogrel’s 
active metabolite. Patients carrying defective CYP2C19 variants have a hig-
her risk for major adverse cardiovascular events than noncarriers, whereas 
individuals with increased enzyme activity are more at risk for developing 
bleeding.
Methods: A genetic test (StripAssay) was developed for the detection of the 
CYP2C19 loss-of-function alleles *2, *3, *4, *5, *6, *7 and *8, as well as for 
the gain-of function allele *17. The StripAssay is based on multiplex PCR, 
followed by reverse-hybridisation of biotin-labeled amplification products 
to a parallel array of allele-specific oligonucleotides immobilised on mem-
brane teststrips.
Results: Genotyping for functionally enhanced (*17) or defective (*2 - *8) 
CYP2C19 variants allow the classification of patients into ultrarapid, ex-
tensive and poor metabolisers for clopidogrel. Favourable properties, such 
as the rapid DNA extraction protocol, ready-to-use reagents and teststrips, 
as well as the potential for automation of the hybridisation/detection step, 
make the StripAssay convenient and easy to perform within less than six 
hours.
Conclusion: A simple and reliable diagnostic tool was developed for predic-
ting the response of patients to clopidogrel treatment. The CYP2C19 Stri-
pAssay will assist clinicians to achieve a more individualised antiplatelet 
therapy.

 H. Puehringer: None. B. Rauscher: None. C. Oberkanins: None.

P12.24
Evaluation of GWAS chip-genotyping of fetal DNA extracted from 
umbilical cord tissue and WGA-DNA extracted from filter paper 
bloodspots
S. Chappell1, W. K. Lee2, S. Shooter3, R. McGinnis3, L. Morgan1;  
1University of Nottingham, Nottingham, United Kingdom, 2University of Glasgow, 
Glasgow, United Kingdom, 3Wellcome Trust Sanger Institute, Cambridge, United 
Kingdom.

The InterPregGen consortium is searching for maternal and fetal pre-
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eclampsia susceptibility genes by genome-wide association screening 
(GWAS). We examined suitability for chip-genotyping of fetal DNA extracted 
from umbilical cord tissue and filter paper (Guthrie) blood spots.
Methods:
Cord-DNA was extracted from 50-100mg of umbilical cord. DNA extracted 
from Guthrie spots was whole genome amplified (WGA) using Illustra Ge-
nomePhi-V2.
DNA quality was assessed by agarose electrophoresis and Sequenom geno-
typing. 36 cord-DNA samples and 18 WGA-DNA samples were genotyped 
using Illumina HumanOmniExpress BeadChips. Genotyping quality was 
assessed by subject call rate (CR) and heterozygosity (HET) and by com-
paring fetal GWAS P-value distributions with distributions for case-control 
association (ASSOC) and Hardy-Weinberg Equilibrium (HWE) in 2000 pre-
eclamptic mothers and 5000 controls already rigorously QCed.
Results:
ASSOC and HWE distributions for cord- and WGA-DNAs with CR>95% were 
similar to corresponding maternal-case distributions implying absence of 
frequent, widespread errors in genotypes of cord or WGA subjects. Howe-
ver, CR<95% occurred in 22% of WGA- versus 11% of cord-DNAs and lower 
CRs were associated with lower HET which was significantly lower in WGA-
DNA (0.277; SD0.010) than cord-DNA (0.289; SD0.007) (P<0.0001). Lower 
CR was also associated with higher genotyping error (lower genotype con-
cordance) in 6 DNA replicates genotyped twice. Cord-DNAs with CR <0.95 
had passed initial QC checks; only 1/18 degraded samples had CR <0.99.
Conclusions:
Cord- and WGA-DNA are suitable for GWAS when CR>95%. However, WGA-
DNA yields more samples with CR<95%, lower HETs and likely higher 
genotyping error. Checks of cord-DNA quality are poor predictors of chip-
genotyping success.

 S. Chappell: None. W.K. Lee: None. S. Shooter: None. R. McGinnis: None. L. 
Morgan: None.

P12.25
Higher quality standards should be aimed for: feedback from EQA for 
KRAS mutation testing in colorectal cancer
L. Tembuyser1, M. Ligtenberg2, N. Normanno3, S. Delen4, H. van Krieken2, E. Dequeker1;  
1University of Leuven, Biomedical Quality Assurance Research Unit, Leuven, Belgium, 
2Radboud University Nijmegen Medical Centre, Department of Pathology, Nijmegen, 
Netherlands, 3Istituto Nazionale Tumori – Fondazione Pascale, Naples, Italy, 4University 
of Leuven, Leuven, Belgium.

KRAS mutational status has become an essential biomarker in personalized 
medicine. Since 2009 the ESP KRAS EQA Scheme evaluates the reliability 
and accurateness of KRAS testing on a yearly basis.
In the ESP KRAS EQA Scheme 2012, 105 laboratories from 26 different coun-
tries participated. Participants were asked to test samples from eight invasi-
ve colorectal carcinomas and two external quality controls, using routine te-
sting procedures and submitting results within 14 days after sample receipt. 
Performance was evaluated on both genotype results and written reports.
Only seventy-five out of 105 participants made no genotyping errors (71%). 
Nineteen laboratories genotyped one out of 10 samples wrong (18%), 11 
laboratories made two or more errors (10%). Both false positives and ne-
gatives occurred, as well as incorrectly genotyped mutations and technical 
failures. One sample, mimicking a tumor cell content of 10%, resulted in 
a high number of false negative results, which uncovers weakness in test 
performance for samples with less optimal characteristics. The errors and 
genotyping scores will be studied over the years. Written reports were 
evaluated for the presence and correctness of 29 elements, of which nine 
were marked to determine a reporting score. Results indicate that several 
essential elements are frequently missing, including clinical interpretation, 
method sensitivity, and use of a reference sequence. Correct nomenclature 
according to HGVS guidelines is not sufficiently integrated.
The ESP KRAS EQA Scheme is an important tool in assessing quality in KRAS 
testing. Results indicate that performance can be improved, both in mutati-
on analysis and result reporting.

 L. Tembuyser: None. M. Ligtenberg: None. N. Normanno: None. S. Delen: 
None. H. van Krieken: None. E. Dequeker: None.

P12.26
Using Lean Six Sigma tools to improve the clinical genetic laboratory
T. L. Stockley1,2;  
1The Hospital for Sick Children, Toronto, ON, Canada, 2University of Toronto, Toronto, 
ON, Canada.

Clinical genetic laboratories are under increasing pressure to provide ra-
pid results on increasingly complex tests, while maintaining low test costs 
and high levels of quality. In 2012 the Division of Molecular Genetics at the 
Hospital for Sick Children in Toronto, Canada began a multi-part project to 
apply Lean Six Sigma methodology to improve efficiency of the hospital’s 
divisional clinical Cytogenetic and Molecular Genetic laboratory operations. 
Lean Six Sigma methods are continuous improvement tools based on the 
scientific method to solve chronic process and quality problems. Molecu-
lar Genetic and Cytogenetic laboratory operations were analyzed to define 
highest needs for initial Lean Six Sigma projects, which included 1) Lean 
facility design for merger of separate Molecular and Cytogenetic laboratory 
services into a combined Genome Diagnostic laboratory, 2) Process impro-
vement methods to increase throughput of genomic sequence variant repor-
ting and 3) Definition of metrics to manage laboratory workflow and turna-
round time. Methods used include Value Stream Mapping to define current 
and future states, defining wastes and use of 5S to standardize work areas, 
defining key performance measures for current state and impact of chan-
ges, and use of DMAIC (define, measure, analyze, improve, control) cycles 
as a data drive strategy to solving operational problems. To date the project 
has achieved improved turnaround time for variant reporting (Molecular 
Genetics, 20% improvement), and better utilization of space and personnel 
matched to sample flow in the new Genomic Laboratory.

 T.L. Stockley: None.

P12.27
Ten year experience with the use of real-time PCR in the detection of 
ΔF508
B. Nagy, R. G. Nagy, J. Rigo Jr., L. Lazar;  
1st Dept. of Obstetrics and Gynecology, Semmelweis University, Budapest, Hungary.

Objective: Cystic fibrosis is the most common autosomal recessive genetic 
disorder in the Caucasian population. About 1400 different genetic mutati-
on, deletion, etc. were detected until now in the cystic fibrosis transmem-
brane regulator gene (CFTR). This makes the molecular diagnosis difficult, 
while about 60 % of the cases is caused by ΔF508 in Hungary. We started to 
use the real-time PCR in the clinical genetic practice 10 years ago.
Materials and Methods: We isolated the DNA from 188 samples (High Pure 
PCR Template Preparation kit; Roche, Germany) from different tissues (97 
blood, 14 amnioticfliud cells and 77 CVS). Quantitative real-time PCR with 
melting curve analysis was performed to detect ΔF508 by using hybridizati-
on probe system (TIB MolBiol, Germany).
Results: We detected 112 normal healthy, 65 heterozygous and 9 ΔF508 
homozygote samples. We observed recognizable difference in the melting 
point in the normal (56ºC) and ΔF508 (49ºC) PCR products.
Conclusion: Based on our ten years experience it seems that real-time PCR 
and melting curve analysis is a reliable and sensitve method for the detec-
tion of ΔF508. The source of the sample does not have effect on the results. 
The applied primer and probe set design gives additional information for 
the presence of other mutations in the ΔF508 region.

 B. Nagy: None. R.G. Nagy: None. J. Rigo Jr.: None. L. Lazar: None.

P12.28
Flexible Throughput RNA Sample QC using the Agilent 2200 
TapeStation system
M. T. Connelly1, A. Inche1, D. Boland1, A. Padmanaban2, E. Graf3, C. Tissott3;  
1Agilent Technologies UK Ltd., Edinburgh, United Kingdom, 2Agilent Technologies UK 
Ltd., Bangalore, India, 3Agilent Technologies UK Ltd., Waldbronn, Germany.

The Agilent TapeStation system provides a flexible solution for automated 
analysis of up to 96 samples using pre-packaged reagents and minimal ma-
nual handling. Here we present a new assay - the RNA ScreenTape assay 
- to enable robust quantification and quality analysis of Total RNA samples 
from both eukaryotic and prokaryotic sources from 100 pg/µl to 500 ng/µl. 
The new assay additionally benefits from the ability to provide separation 
of contaminant genomic DNA allowing more accurate purity assessment of 
sample material.
This study compares the performance of the RNA ScreenTape and High Sen-
sitivity RNA ScreenTape assays against the “gold standard” Agilent 2100 
Bioanalyzer and NanoDrop for RNA quality and quantity determination. We 
conclude that the new RNA ScreenTape and High Sensitivity assays provide 
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correlated data to these existing technologies, as well as exceeding these 
technologies in terms of flexibility or quality of data generated.

  M.T. Connelly: A. Employment (full or part-time); Significant; Agilent 
Technologies. A. Inche: A. Employment (full or part-time); Significant; Agilent 
Technologies. D. Boland: A. Employment (full or part-time); Significant; Agilent 
Technologies. A. Padmanaban: A. Employment (full or part-time); Significant; 
Agilent Technologies. E. Graf: A. Employment (full or part-time); Significant; 
Agilent Technologies. C. Tissott: A. Employment (full or part-time); Significant; 
Agilent Technologies.

P12.29
Transcriptome Analysis on the Ion Proton™ System
K. Bramlett1, Y. Sun2, J. Schageman1, L. Qu1, C. Hinahon1, B. Setterquist1;  
1Life Technologies, Austin, TX, United States, 2Life Technologies, San Francisco, CA, 
United States.

RNA-Seq technology has become widely utilized as a tool to understand the 
transcriptome of a given experimental system. This method utilizes next ge-
neration sequencing platforms to sequence a cDNA library in order to gain 
information about the RNA content and transcriptional status of a sample of 
interest. Profiling the transcriptome of a system in this way has become an 
invaluable tool in many genomic studies.
The newly launched Proton™ system utilizes the same simplified chemistry 
first introduced with the Personal Genome Machine (PGM™). The increased 
sequencing depth of the Proton™ instrument and the Ion PI™ chip now lends 
this simplified sequencing technology to true whole transcriptome evaluati-
on including sequencing analysis of polyadenylated RNAs, long non-coding 
RNAs, and non-adenylated transcripts.
Here we report transcriptome sequencing of ribosomal RNA (rRNA) deple-
ted control RNAs analyzed on the Proton™ instrument with the Ion PI™ chip. 
The transcriptome profiles of two well-studied RNAs utilized in the historic 
Microarray Quality Consortium (MAQC) were analyzed by Proton™ sequen-
cing. External RNA Control Consortium transcripts (ERCCs) were spiked 
into the control RNAs to provide a known set of RNA sequences useful in 
monitoring sample preparation, sequencing and data analysis. Differential 
expression profiles between two control RNAs generated from transcripto-
me sequencing on the Proton™ compare well to profiles generated during 
the MAQC study. This study demonstrating over 50M mapped reads from 
each Proton™ transcriptome sequencing run and good sensititivity and dy-
namic range, solidifies the Proton™ sequencing system as a viable platform 
for complex transcriptome analysis.

  K. Bramlett: A. Employment (full or part-time); Significant; Life Technologies. 
Y. Sun: A. Employment (full or part-time); Significant; Life Technoloies. J. 
Schageman: A. Employment (full or part-time); Significant; Life Technologies. L. 
Qu: A. Employment (full or part-time); Significant; Life Technologies. C. Hinahon: 
A. Employment (full or part-time); Significant; Life Technologies. B. Setterquist: A. 
Employment (full or part-time); Significant; Life Technologies.

P12.30
Reproducible mRNA and small RNA sequencing across different 
laboratories
P. A. ‚t Hoen1, M. R. Friedländer2, J. Almlöf3, M. Sammeth4, I. Pulyakhina1, S. Y. Anvar1,5, J. 
F. J. Laros1,5, O. Karlberg3, J. T. den Dunnen1,5, G. J. B. van Ommen1, I. G. Gut4, R. Guigó2, X. 
Estivill2, A. C. Syvänen3, E. T. Dermitzakis6,7,8, T. Lappalainen6,7,8;  
1Department of Human Genetics, Leiden University Medical Center, Leiden, Netherlands, 
2Center for Genomic Regulation, Barcelona, Spain, 3Department of Medical Sciences, 
Uppsala University, Uppsala, Sweden, 4Centro Nacional de Análisis Genómico, Barcelona, 
Spain, 5Leiden Genome Technology Center, Leiden, Netherlands, 6Department of Genetic 
Medicine and Development, University of Geneva Medical School, Geneva, Switzerland, 
7Institute for Genetics and Genomics in Geneva (iG3), University of Geneva, Geneva, 
Switzerland, 8Swiss Institute of Bioinformatics, Geneva, Switzerland.

RNA-sequencing is an increasingly popular technology for genome-wide 
analysis of transcript structure and abundance. However, the sources of tech-
nical and inter-laboratory variation have not been assessed in a systematic 
manner. To address this, seven centers of the GEUVADIS consortium sequen-
ced mRNAs and small RNAs of 465 HapMap lymphoblastoid cell lines (incl. 
large numbers of replicates). The variation between laboratories appeared 
to be considerably smaller than the already limited biological variation. La-
boratory differences mainly manifested in differences in insert size and GC 
content. The randomized study design allowed nearly full correction of the-
se laboratory effects. In small RNA sequencing, the miRNA content differed 
widely between samples due to competitive sequencing of rRNA fragments. 
This did not affect relative quantification of the miRNAs. We conclude dis-
tributed RNA-sequencing is well feasible when proper standardization and 
randomization procedures are used. The combined sequencing data from 
this project significantly extended our understanding of the genetic basis of 

transcriptome variation and generated an unprecedented resource of novel 
transcripts and eQTLs.

 P.A. ‚t Hoen: None. M.R. Friedländer: None. J. Almlöf: None. M. Sammeth: 
None. I. Pulyakhina: None. S.Y. Anvar: None. J.F.J. Laros: None. O. Karlberg: 
None. J.T. den Dunnen: None. G.J.B. van Ommen: None. I.G. Gut: None. R. 
Guigó: None. X. Estivill: None. A.C. Syvänen: None. E.T. Dermitzakis: None. T. 
Lappalainen: None.

P12.31
High-throughput sample identification and tracking for exome and 
custom targeted sequencing projects
E. Souche1, J. K. J. Van Houdt1,2, K. Herten2, S. Jackmaert2, G. Matthijs1, J. R. Vermeesch1,2;  
1Center for Human Genetics, KULeuven, Leuven, Belgium, 2Genomics Core, UZ Leuven, 
Leuven, Belgium.

New sequencing technologies combined with capture-enrichments methods 
enable large-scale re-sequencing of whole exomes or targeted gene panels. 
To ensure quality and traceability in these sequencing efforts we developed 
a custom SNP panel. It includes 32 highly informative SNPs across European, 
Asian, and African populations. Most SNPs have a minimum allele frequency 
of at least 0.3, and are distributed across the genome with one or two SNPs 
per chromosome. In the latter case we selected one SNP on the P arm and 
one on the Q arm. The SNPs were selected from regions that are well covered 
by the different exome capture chemistries and can be reliably genotyped 
from exome sequencing data. The Sequenom® MassArray® iPlex® Gold - 
SNP genotyping platform was used for genotyping around 200 samples that 
have been exome sequenced. Our custom panel allowed the identification of 
samples swaps and the retrieval of the right samples. Parents-siblings could 
be easily discriminated, sharing only 50% of genotypes. Our panel provides 
a highly accurate and robust method for sample tracking and identification. 
By including the SNP loci in new designs of gene panels, this iPLEX assay can 
be used for all targeted re-sequencing samples.

 E. Souche: None. J.K.J. Van Houdt: None. K. Herten: None. S. Jackmaert: 
None. G. Matthijs: None. J.R. Vermeesch: None.

P12.32
About sequence quality: impact on clinical applications
T. Noguchi, V. Bourdon, H. SOBOL;  
Laboratoire d’oncogénétique moléculaire, Marseille, France.

Advance of sequencing technologies is accelerating with a surprisingly fast 
rhythm, and several new sequencing platforms aimed at small laboratories 
and the clinical diagnostic market are released. Some of laboratories are al-
ready started to test these machines in clinical situations.
Nevertheless, it doesn’t necessary mean the end of Sanger sequencing: 
comparative studies show that performance of next-generation sequencing 
(NGS) platforms varies considerably and they produce different types of 
errors. Most annoyingly these machines are based on very dissimilar tech-
nologies (a semiconductor technology for the Ion Torrent PGM, a sequen-
cing-by-synthesis technology for Illumina MiSeq) and it makes practically 
impossible to conceive a standardized clinical platform.
Therefore Sanger sequencing remains the sequencing “gold-standard” for 
the accreditation of clinical laboratories according to the major internatio-
nal standard ISO 15189.
However, even in Sanger sequencing the sequence quality definition re-
mains fuzzy and too empirical for clinical applications. Available guidelines 
describing all important parameters to insure the sequence quality didn’t 
give clear advices on how to use them.
We realized a heuristic analysis of more than 31 000 sequence traces gene-
rated in the clinical diagnosis and demonstrated that the sequence traces 
qualities are inherently variable in routine practices and the most common-
ly used criterion “average quality value” alone is too inaccurate and not suf-
ficient for clinical uses.
We demonstrated that with a combination of three parameters (average 
quality value, relative sequence intensity and electropherogram profile) and 
applying our decision making diagram, it is possible to determine accurately 
the quality of any sequence.

 T. Noguchi: None. V. Bourdon: None. H. Sobol: None.
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P12.33
Rapid genotyping for the prevalent mutation of XPC gene: a useful 
tool for genetic counseling
C. M. Ged1,2, S. Bensenouci3, H. Rezvani1, H. de Verneuil1, A. Taieb2, K. Ezzedine2;  
1INSERM U1035-Université Bordeaux Segalen, Bordeaux, France, 2CHU de Bordeaux 
Centre des maladies rares de la peau, Bordeaux, France, 3CHU d‘Oran, Oran, Algeria.

Xeroderma Pigmentosum (XP) has a higher prevalence in countries where 
consanguinity is frequent such as North Africa, where the disease repre-
sents a major health concern. Among the 8 defective NER subtypes XP-A to 
XP-G, type C is the most frequent, with a common frame shift mutation of 
XPC gene present in more than 90% of the patients. We set up a simple assay 
based on fragment size analysis which permitted accurate determination of 
the 3 possible genotypes on an automatic sequencer. Compared to classical 
sequencing, the method allows substantial lower cost, higher throughput, 
improved resolution and time saving. We tested 50 DNA samples from 20 
unrelated families from Algeria and quickly confirmed the presence of the 
common frame shift at the homozygous or heterozygous state in affected 
children and obligate carriers, respectively: 17 unrelated patients (85 %) 
were accurately diagnosed as XP type C; 3 patients did not harbor the com-
mon mutation of XPC gene, 2 had the common nonsense mutation descri-
bed in XPA gene, and the last one was investigated for XPV gene. Sequen-
cing needs were drastically reduced by using the new assay as a screening 
test. This work describes a genetic test readily available for screening and 
diagnostic purposes in XP which may greatly facilitate genetic counseling 
in exposed families from low-income countries, and help promoting early 
management of this severely cancer prone and devastating photosensitive 
disease.

 C.M. Ged: None. S. Bensenouci: None. H. Rezvani: None. H. de Verneuil: 
None. A. Taieb: None. K. Ezzedine: None.

P13.01
Diagnostic Whole Exome Sequencing in patients with clinically 
suspected, genetically heterogeneous syndromes
P. Joset, D. Niedrist, C. Otte, I. Sudholt, K. Steindl, A. Baumer, A. Rauch;  
Institute of Medical Genetics, University of Zurich, Schwerzenbach-Zurich, Switzerland.

Identification of disease causing mutations in genetically heterogeneous 
conditions by Sanger sequencing is time-consuming, costly and often unsuc-
cessful. Targeted next generation sequencing (NGS) techniques of limited di-
sease specific gene panels enable very deep sequencing likely ensuring low 
false negative results for the genes investigated, but is not useful if the clini-
cally suspicion was not correct or the affected gene was not in the panel. We 
therefore investigated the diagnostic power of whole exome sequencing as 
a mutational screening tool in patients with clinically suspected, genetically 
heterogeneous syndromes. In order to establish an optimized work-flow for 
diagnostic whole exome sequencing using the SOLiD 5500XL platform we 
used DNA of 7 patients with a variety of known disease causing mutations. In 
the initial approach with pooling of 8 samples on one flowchip 3 mutations 
out of 5 were not detected due to low coverage. We therefore changed the 
procedure to pool only 4 samples resulting in an average 100x coverage and 
optimized the analysis setting by permutation of the various alignment and 
filter parameters. We then used an optimized protocol with 16% aberrant 
allele calling in at least 3 reads and 6x coverage to analyze five patients with 
suspected genetically heterogeneous syndromic diagnosis and unknown 
mutation. Using these settings disease causing mutations were identified 
in all 7 subsequently tested patients for Joubert syndrome, Fraser syndro-
me, Noonan syndrome, primary microcephaly and others. Our results thus 
demonstrate that whole exome sequencing is a powerful diagnostic tool in 
patients with suspected genetically heterogeneous syndromes.

 P. Joset: None. D. Niedrist: None. C. Otte: None. I. Sudholt: None. K. Steindl: 
None. A. Baumer: None. A. Rauch: None.

P13.02
Detection of new variants in ABCB4 gene using NGS 454 Instrument 
GS Junior.
V. D. BARBU1, E. Mundwiller2, E. Fernandez3, L. Muller3, C. Corpechot4, O. Chazouillères5, 
C. Housset6, Y. Marie2;  
1AP HP HUEP HOPITAL ST ANTOINE, LCBGM & UPMC Univ Paris 06, PARIS, France, 
2ICM Pitié Salpêtrière & UPMC Univ Paris 06, PARIS, France, 3AP HP HUEP HOPITAL ST 
ANTOINE, LCBGM, PARIS, France, 4AP HP HUEP HOPITAL ST ANTOINE, CRMIVB, PARIS, 
France, 5AP HP HUEP HOPITAL ST ANTOINE, CRMIVB & UPMC Univ Paris 06, PARIS, 
France, 6AP HP HUEP HOPITAL ST ANTOINE, CRMIVB & INSERM & UPMC Univ Paris 06, 
PARIS, France.

ABCB4 gene encodes a canalicular phospholipid translocator MDR3 involved 

in biliary phosphatidylcholine excretion. Several phenotypes have been de-
scribed in association with ABCB4 mutations mostly 1) Progressive Familial 
Intrahepatic Cholestasis 3, a severe liver disease of childhood; 2) Intrahepa-
tic Cholestasis of Pregnancy; 3) “Low Phospholipid Associated Cholelithia-
sis” syndrome. So far, the genotyping of ABCB4 gene was performed by San-
ger technology in all French laboratories involved in this genotyping. Due to 
a considerable increase of patients to test, Sanger sequencing technology is 
no longer adapted. Therefore, the aim of the study was to genotype at least 
32 patients at the same time using Next Generation Sequencing technolo-
gy and to compare the most accurate data with those of Sanger technology. 
Patients were diagnosed with these ABCB4 - related diseases. DNA was ex-
tracted from blood using the Puregene kit (Qiagen). Specific PCR of 27 exons 
and junction introns were performed. Pooling of all PCR was done for each 
patient and a second PCR was run using multiplexing tag primers (one by 
patient). After purification of the tag mixture amplification of 32 patients, a 
pool of the 32 template DNAs was prepared. The library was then submitted 
to emulsion PCR and pyrosequencing in a picotiter-plate in the 454 Instru-
ment GS Junior (Roche). Several softwares were used to analyze the data. We 
ran 290 DNAs. The vast majority of sequence variations were confirmed by 
Sanger technology indicating that this new technology is reliable and time-
efficient for the screening of ABCB4 variants on large scale.

 V.D. Barbu: None. E. Mundwiller: None. E. Fernandez: None. L. Muller: 
None. C. Corpechot: None. O. Chazouillères: None. C. Housset: None. Y. 
Marie: None.

P13.03
Next Generation Sequencing analysis of COL4A3, COL4A4 and 
COL4A5 genes in 100 unrelated Alport syndrome patients: diagnostic 
implications and identification of 41 novel mutations.
C. Fallerini1, L. Dosa1,2, R. Tita1, M. Baldassarri1, D. Del Prete3, S. Feriozzi4, G. Gai5, M. 
Clementi6, A. La Manna7, N. Miglietti8, R. Mancini2, G. Mandrile9, R. Artuso1, G. Ghiggeri10, 
G. Piaggio10, F. Brancati11, L. Diano11, E. Frate12, A. Pinciaroli13, M. Giani14, P. Castorina14, 
E. Bresin15, D. Giachino9, D. Giachino9, M. De Marchi9, M. Seri16, C. Izzi17, S. Briuglia18, F. 
Mari1,2, M. Bruttini1,2, A. Renieri1,2, F. Ariani1;  
1Medical Genetics, University of Siena, Siena, Italy, 2Medical Genetics, Azienda 
Ospedaliera Universitaria Senese, Siena, Italy, 3Department of Medicine, Nephrology 
Clinic, University of Padova, Padova, Italy, 4Nephrology and Dialysis Unit, Hospital 
Belcolle,, Viterbo, Italy, 5S.C. Medical Genetics A.O. City of Health and Science, Torino, 
Italy, 6Clinical Genetics Unit, Department of Pediatrics, University of Padova, Padova, 
Italy, 7Department of Pediatrics, Second University of Napoli, Napoli, Italy, 8Nephrology 
DH, Pediatric Clinic of the University of Brescia, Brescia, Italy, 9San Luigi Medical 
Genetics, University of Torino, Torino, Italy, 10Nephrology Dialysis and Transplantation 
Unit, Insitute „G.Gaslini“, Genova, Italy, 11Medical Genetics, University Hospital “Tor 
Vergata”, Roma, Italy, 12Medical Genetics, Azienda Unita Locale Socio-Sanitaria n° 9, 
Treviso, Italy, 13Nephrology and Dialysis S.O.C., Department of General Medicine and 
Medical Specialties “Giuseppe Spada”, A.O. Pugliese-Ciaccio, Catanzaro, Italy, 14U.O.C. 
Pediatric Nephrology and Hemodialysis, Ospedale Maggiore Policilinico, Milano, 
Italy, 15Clinical Research Center for Rare Diseases “Aldo e Cele Daccò”, Ranica, Italy, 
16Medical Genetics Units, Policlinico S.Orsola-Malpighi, University of Bologna, Bologna, 
Italy, 17Second Division of Nephrology, Spedali Civili di Brescia, Montichiari, Italy, 
18Department of Pediatric Sciences, University of Messina, Messina, Italy.

Alport syndrome (ATS) is a clinically heterogeneous progressive nephropa-
thy caused by mutations in three large genes: the X-linked COL4A5 gene, 
thought to be responsible for the majority of cases (85%), and the autoso-
mal COL4A3-COL4A4 genes accounting for a minority of cases (15%). We 
developed a protocol for the simultaneous analysis of COL4A3-COL4A4-CO-
L4A5 genes using a benchtop Next Generation Sequencer (Artuso et al, 2012 
Eur J Hum Genet). Here, this approach is employed to screen a cohort of 100 
ATS patients. Overall, 57 mutations are identified in 54 patients, including 
41 novel mutations. Unexpectedly, nearly 40% of cases were autosomal, 
mostly dominant, indicating that autosomal forms are underestimated. The 
method has proved particularly useful in that fraction of cases (28) that lak-
ked a diagnostic orientation according to traditional criteria and/or formal 
genetics. In such cases the traditional diagnostic workflow would have led to 
the analysis of COL4A5 as first, based on mutation frequency prioritization. 
NGS directly identified a consistent number of autosomal cases (13) with a 
significant reduction of turnaround time. The most important finding of this 
study is that a fraction of families (5) that would not have been classified 
as X-linked, based on traditional criteria relying on the greater severity in 
males, eventually turned to be X-linked. This last observation shows for the 
first time X-linked “forme fruste” and highlights the necessity of revaluating 
the ATS natural history. This in turn might lead to a reassessment of the pro-
gnosis that usually is discussed with patients during genetic counseling.

 C. Fallerini: None. L. Dosa: None. R. Tita: None. M. Baldassarri: None. D. 
Del Prete: None. S. Feriozzi: None. G. Gai: None. M. Clementi: None. A. La 
Manna: None. N. Miglietti: None. R. Mancini: None. G. Mandrile: None. R. 
Artuso: None. G. Ghiggeri: None. G. Piaggio: None. F. Brancati: None. L. 
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Diano: None. E. Frate: None. A. Pinciaroli: None. M. Giani: None. P. Castorina: 
None. E. Bresin: None. D. Giachino: None. D. Giachino: None. M. De Marchi: 
None. M. Seri: None. C. Izzi: None. S. Briuglia: None. F. Mari: None. M. Bruttini: 
None. A. Renieri: None. F. Ariani: None.

P13.04
Mutation analysis in patients with Alport syndrome using multiplex 
PCR and next generation sequencing
L. Heidet1, V. Morinière2, K. Dahan3, S. Lebbah1, P. Nitschké4, C. Bole5, M. Gubler6, C. 
Antignac2,6,7;  
1APHP, Pediatric Nephrology Unit, Necker Hospital, Paris, France, 2APHP, Genetics 
Department, Necker Hospital, Paris, France, 3IPG, Human Genetics Center, Gosselies, 
Belgium, 4Paris Descartes University, Bioinformatics department, Paris, France, 5Imagine 
Fundation, Necker Hospital, Genomics platform, Paris, France, 6Inserm U983, Paris, 
France, 7Imagine Fundation, Necker Hospital, Paris, France.

Alport syndrome (AS) is an inherited nephropathy associated with muta-
tions in COL4A5 (X-linked AS) or in COL4A3 and COL4A4 (autosomal reces-
sive and dominant AS). Mutation screening of these 3 large genes is time 
consuming and expensive. Here we carried out next generation sequencing 
(NGS) mutation analysis in 70 unrelated patients using a PCR-multiplexing 
approach allowing amplification of 149 amplicons covering all but 3 exons 
of the 3 genes. Amplicon-PCR-derived fragments were checked by capillary 
electrophoresis and then processed for sequence analysis on Ion PGM using 
the 170-200 bp chemistry, on an Ion 316 chips (Life Tech). Bioinformatic 
analysis was performed using an in-house web interface. All targeted positi-
ons but one were covered at least 15X. We identified 71 mutations (19 in CO-
L4A5, 32 in COL4A3, 20 in COL4A4) thought to be pathogenic in 59 patients. 
All were confirmed by Sanger sequencing. Genescan analysis of multiplex 
PCR products allowed the discovery of 5 large rearrangements (3 deletions, 
2 duplications) that would not have been detected by conventional sequen-
cing. Sequencing the 3 genes at once was particularly helpful as in 7 cases 
considered to be likely X-linked (based on genealogy analysis and including 
one case with weak α5(IV) labelling of skin basement membrane) we found 
mutations in COL4A3 or COL4A4, and in one case considered to be probably 
autosomal we identified a COL4A5 mutation. We conclude that the combined 
approach of multiplex PCR amplification and NGS is highly efficient, reduces 
time and cost and strongly facilitates diagnostic mutation analysis in AS.

 L. Heidet: None. V. Morinière: None. K. Dahan: None. S. Lebbah: None. P. 
Nitschké: None. C. Bole: None. M. Gubler: None. C. Antignac: None.

P13.05
Challenges and solutions for preparing NGS libraries from clinical 
samples
J. Langmore, E. Kamberov;  
Rubicon Genomics, Ann Arbor, MI, United States.

Clinical samples are difficult to prepare for NGS. Plasma, serum, urine, single 
cancer and fetal cells, formalin-fixed tissue, and even fresh tissue are collec-
ted as small samples of variable quantity and quality. To obtain high-quality, 
reproducible results, the enzymology and chemistry of NGS library prepara-
tion need to be highly efficient and robust over wide ranges of DNA and RNA 
size, quantity, and quality. In addition, the libraries must be prepared with 
minimal number of steps, sample transfers, and elapsed time.
We will show that careful design and quality control of library preparation 
can yield high-quality libraries by objective criteria, including a) library di-
versity, b) sensitivity, c) uniformity of coverage, d) balance and breadth of GC 
coverage, e) reproducibility over a 100X range of sample input and insensi-
tivity to the number of PCR amplification cycles used, and f) high concor-
dance with NGS results from microgram amounts of undamaged DNA using 
PCR-free methods. These criteria can be routinely achieved for non-invasive 
prenatal screening, PGS/PGD, and for mutation detection in formalin-fixed 
tissue and small numbers of circulating tumor cells.

  J. Langmore: A. Employment (full or part-time); Significant; Rubicon Genomics. 
E. Kamberov: A. Employment (full or part-time); Significant; Rubicon Genomics.

P13.06
Exome Sequencing Identifies a Novel RP1 Mutation in a Belgian Family 
with Autosomal Dominant Retinitis Pigmentosa
C. Van Cauwenbergh1, F. Coppieters1, J. De Zaeytijd2, S. De Jaegere1, C. Claes3, E. 
Fransen3, G. Van Camp3, B. P. Leroy2,1, E. De Baere1;  
1Center for Medical Genetics Ghent, Ghent University, Ghent, Belgium, 2Department of 
Ophthalmology, Ghent University Hospital, Ghent, Belgium, 3Center for Medical Genetics, 
Antwerp University, Antwerp, Belgium.

Purpose: Identifying the genetic cause in a Belgian family with autosomal 

dominant retinitis pigmentosa (adRP) using genomewide linkage analysis 
and exome sequencing.
Methods: Five affected and eight unaffected individuals from a Belgian adRP 
family underwent genomewide linkage analysis using BeadChips (Illumina) 
and multipoint linkage analysis (Merlin). Exome sequencing was performed 
in two affected individuals (TruSeq Exome Enrichment Kit, HiSeq, Illumina). 
The CLC Genomics Workbench was employed for read mapping and variant 
calling. Linkage regions and RetNet genes were used for filtering.
Results: Genomewide linkage analysis revealed two regions with a maxi-
mum LOD score of 1.7. As to the exome data, 11.3/12.7 and 12.9/14.5 mil-
lion reads could be mapped against the human genome. Integrated linkage- 
and RetNet gene-based filtering of exome data revealed a heterozygous RP1 
change in both patients: p.Leu749fs and p.Leu750fs respectively. Of note, 
variant calling failed to correctly call this change. Sanger sequencing con-
firmed following mutation: c.2245_2248delinsTGAG (p.Leu749X). This mu-
tation co-segregates with disease, one unaffected individual excepted, sug-
gesting incomplete penetrance. It creates a premature stop codon that may 
lead to a truncated protein. The mutation belongs to the ‘Class II’ mutations, 
frequently reported nonsense mediated decay-insensitive truncations, with 
a net dominant negative effect.
Conclusions: Combined linkage-based filtering of exome data revealed a 
novel RP1 mutation in a Belgian pedigree with adRP. Our study expands the 
spectrum of RP1 Class II mutations leading to adRP with incomplete pene-
trance. Interestingly, the findings of this study can be used as a starting point 
for further research on modifiers influencing RP1 expression.

 C. Van Cauwenbergh: None. F. Coppieters: None. J. De Zaeytijd: None. S. De 
Jaegere: None. C. Claes: None. E. Fransen: None. G. Van Camp: None. B.P. 
Leroy: None. E. De Baere: None.

P13.07
Breakpoint mapping in a family with balanced translocation t(1;12) 
and learning difficulties and cerebral infarctions drawn from the 
Finnish national registry of balanced rearrangements
T. M. Luukkonen1,2, M. Pöyhönen3,4, R. Salonen5, P. Ellonen1, A. Palotie1,3,6, J. Terwilliger7,8,2, 
T. Varilo3,2;  
1Institute for Molecular Medicine Finland FIMM, Helsinki, Finland, 2National Institute for 
Health and Welfare, Helsinki, Finland, 3Dept. of Medical Genetics, Haartman Institute, 
University of Helsinki, Helsinki, Finland, 4Dept. of Clinical Genetics, Helsinki University 
Central Hospital, Helsinki, Finland, 5Dept. of Medical Genetics, Norio-centre, Rinnekoti 
Foundation, Helsinki, Finland, 6Wellcome Trust Sanger Institute, Hinxton, Cambridge, 
United Kingdom, 7Dept. of Genetics and Development, Dept. of Psychiatry, Columbia 
Genome Center, Columbia University, New York, NY, United States, 8Division of Medical 
Genetics, New York State Psychiatric Institute, New York, NY, United States.

We have established a National Registry of Balanced Translocations and 
Inversions in Finland by ascertaining all known Finnish carriers (n=2575). 
Our registry contains medical records of all available carriers in each family 
including relatives carrying the same rearrangement identical-by-descent. 
As a pilot study, we have focused on families identified from this resource, 
which appear to have a phenotype correlating to the balanced translocation. 
In our first gene mapping pilot we identified a potential positional candidate 
gene for intracranial and aortic aneurysm. Here, we present a family where 
all carriers (n=6) of t(1;12) manifest first with learning problems and later 
with unexplained neurological symptoms, which seem to lead to cerebral 
infarctions without identified predisposing factor.
Conventional methods for breakpoint mapping are laborious and with in-
sufficient resolution to identify the disrupted loci. The next-generation se-
quencing paired end approach serves this aim exceptionally well, as it al-
lows focusing on the precise break region from the vast DNA information 
overload. Here, we employ genome-wide mate pair sequencing using Illumi-
na platform to fine-map and subsequently identify the specific breakpoints 
in this family.
Disease-associated balanced rearrangements are a unique resource for 
bridging genotype to phenotype in patients with both early-onset Mende-
lian disorders as well as complex and late-onset diseases. Our registry faci-
litates diagnostic purposes, genetic counseling, and subsequent follow-up 
and, moreover, the identification of asymptomatic carriers in at-risk fami-
lies. It also provides us momentum towards characterizing more general-
ly the molecular basis of all translocations in Finland and their associated 
phenotypic effects.

 T.M. Luukkonen: None. M. Pöyhönen: None. R. Salonen: None. P. Ellonen: 
None. A. Palotie: None. J. Terwilliger: None. T. Varilo: None.
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P13.08
Targeted high-throughput sequencing for mutation detection in 
Bardet-Biedl Italian patients
S. Palchetti, C. Pescucci, I. Passerini, G. Marseglia, M. Benelli, A. Sodi, L. Berti, U. 
Menchini, F. Torricelli;  
AOU Careggi, Florence, Italy.

Bardet-Biedl syndrome (BBS) is characterized by truncal obesity, polydac-
tyly, hypogonadism, developmental delay, learning disabilities, progressive 
retinopathy, renal disease and susceptibility to diabetes mellitus. Although 
BBS is mainly transmitted in an autosomal recessive manner, few families 
exhibit a tri-allelic mode of inheritance. To date, 16 different BBS genes 
(BBS1-BBS16) are known and BBS1 and BBS10 show the highest mutation 
frequency in BBS patients.
Six unrelated patients evaluated by standard ophthalmologic examination 
and with a clinical diagnosis of BBS were analysed by targeted re-sequencing 
of 130 retinopathies-related genes on HiScanSQ Illumina platform (mean 
coverage 500X). Bioinformatic analysis identified a mean of 1100 sequence 
variants per sample. Filtering pipeline (exonic function, frequency, predic-
tion and inheritance model) leads to distil a mean of 10 candidate variants 
per sample. The candidate variants were independently validated by Sanger 
sequencing and segregation analysis was performed.
We identified two known causative deletions in BBS9 (c.1877_1880del) 
and BBS7 (c.712_715del) genes and a novel frameshift deletion in BBS10 
(c.804_805del). Morever, a patient is compound heterozygote for two novel 
variants in BBS10 (c.1677_1678insA and c.1220T>C); one patient present a 
homozygous variant in BBS2 gene (c.209A>G) and one novel heterozygous 
variant (c.538C>T) in BBS3 gene. The last patient has two variants in BBS12 
gene both in homozygous status [c.1044del (novel) and c.61T>C (descri-
bed)].
NGS approach has enabled us to detect variants in BBS genes. Although for 
described variants and ins/del frameshif variants the genotype-phenotype 
correlation is clear, in order to clarify tri-allelic variants’ role in BBS-onset, 
further association studies are required.

 S. Palchetti: None. C. Pescucci: None. I. Passerini: None. G. Marseglia: 
None. M. Benelli: None. A. Sodi: None. L. Berti: None. U. Menchini: None. F. 
Torricelli: None.

P13.09
Best practice guidelines for the use of NGS applications in genome 
diagnostics: A national collaborative study of Dutch genome 
diagnostic laboratories .
N. van der Stoep1, M. Weiss2, A. van der Zwaag3, J. Jongbloed4, M. Vogel3, H. 
Brüggenwirth5, R. Lekanne Deprez6, O. Mook6, C. Ruivenkamp1, M. van Slegtenhorst5, A. 
Van den Wijngaard7, Q. Waisfisz2, M. Nelen8;  
1Department of Clinical Genetics, LUMC, Leiden, Netherlands, 2Dept. Clinical Genetics, 
VU University Medical Center, Amsterdam, Netherlands, 3Dept. of Medical Genetics, 
University Medical Center Utrecht, Utrecht, Netherlands, 4Dept. of Genetics, University 
Medical Center Groningen, Groningen, Netherlands, 5Dept. Clinical Genetics, Erasmus 
Medical Center, Rotterdam, Netherlands, 6Dept. of Clinical Genetics, Academic Medical 
Center, Amsterdam, Netherlands, 7Dept. of Clinical Genetics, University Medical Center 
Maastricht, Maastricht, Netherlands, 8Dept. of Human Genetics-, Radboud University 
Nijmegen Medical Centre, Nijmegen, Netherlands.

Next-generation sequencing (NGS) methods are advancing in genome dia-
gnostics laboratories worldwide. However, the implementation of NGS 
based tests according to diagnostic standards is challenging for individual 
diagnostic laboratories. In order to facilitate the implementation of NGS in 
the Dutch laboratories the Dutch Society for Clinical Genetic Laboratory Dia-
gnostics (VKGL) initiated a workgroup. The result of this workgroup will be 
presented. We provide best practice guidelines and criteria for validation 
and implementation of NGS applications in a clinical setting. We introduce 
the concept of ‘diagnostic yield’ as the main performance characteristic to 
evaluate diagnostic testing for a given genetic disease. We recommend that 
the laboratory procedures including the tested genes are recorded in a pu-
blicly available document describing the complete ‘diagnostic routing’. In 
addition, we propose the use of a ‘core disease gene list’ for specified ge-
netic diseases. This core disease gene list encloses the significant genes for 
a defined genetic disorder and these should all be included in a diagnostic 
test in order to establish a molecular diagnosis. This will ensure a clear and 
standardized quality of care throughout the genetic diagnostic laboratories. 
The best practice guidelines and criteria that will be presented are accepted 
by Dutch Society for Clinical Genetic Laboratory Diagnostics.

 N. van der Stoep: None. M. Weiss: None. A. van der Zwaag: None. J. 
Jongbloed: None. M. Vogel: None. H. Brüggenwirth: None. R. Lekanne 
Deprez: None. O. Mook: None. C. Ruivenkamp: None. M. van Slegtenhorst: 
None. A. Van den Wijngaard: None. Q. Waisfisz: None. M. Nelen: None.

P13.10
Targeted next generation sequencing approach of Brugada syndrome 
and sudden cardiac death
D. Proost1, G. Vandeweyer1, G. Mortier1, C. Vrints2, B. Loeys1, J. Saenen2, L. Van Laer1;  
1Center of medical genetics, University of Antwerp, Antwerp, Belgium, 2Department of 
Cardiology, Antwerp University Hospital, Antwerp, Belgium.

Brugada syndrome (BrS) is a heritable primary electrical disorder with typi-
cal ECG alterations accounting for up to 20% of sudden cardiac death (SCD) 
in young patients (<45 yrs) without apparent structural cardiac abnorma-
lities. BrS is genetically heterogeneous and so far a dozen causative genes 
have been identified. A clinical diagnosis is not always straightforward as 
expressivity is variable and penetrance is low. Therefore molecular confir-
mation of the diagnosis is important for further patient management and 
therapy. The consecutive molecular screening of all BrS genes using con-
ventional methods is expensive and labor-intensive. To shorten the turn-
around-timeand to reduce the overall cost of molecular testing, we have de-
veloped a BrS gene panel for next generation sequencing of eight BrS genes 
(CACNA1C, CACNA2D1,CACNB2,GPD1L,KCNE3,SCN1B,SCN3B and SCN5A). 
After optimalisation of multiplex PCR, designed by Multiplicom, sequencing 
was initially performed on a GS junior (Roche), and later adapted for Miseq 
(Illumina). To date we have screened 58 patients: 8 patients with unexplai-
ned SCD, 14 patients with atypical BrS ECGs and 36 patients with type 1 
BrS ECGs. We identified 15 genetic variants, all in the latter group. Twelve 
variants (10 mutations and 2 variants of unknown significance) were disco-
vered in the SCN5A gene, whereas one and two mutations were identified 
in CACNA1C and CACNB2, respectively. Our results demonstrate that a next 
generation panel approach can increase the genetic yield from 33% (if only 
SCN5A analysed) to 42% in probands with typical BrS ECGs, whereas no 
mutations werd found in atypical BrS or unexplained cardiac deaths.

 D. Proost: None. G. Vandeweyer: None. G. Mortier: None. C. Vrints: None. B. 
Loeys: None. J. Saenen: None. L. Van Laer: None.

P13.11
Understanding genetics of Brugada Syndrome: NGS leads the charge
R. Bordoni1, A. Pietrelli1,2, C. Di Resta3, S. Sala4, P. Della Bella4, S. Benedetti5, M. Ferrari3,5, 
G. De Bellis1;  
1ITB-CNR, Segrate (MI), Italy, 2Dept. of Biomedical Sciences and Technologies, University 
of Milan, Milano, Italy, 3University Vita-Salute San Raffaele, Milano, Italy, 4Department 
of arrhythmology, San Raffaele Hospital, Milano, Italy, 5Laboratory of Clinical Molecular 
Biology, Diagnostica e Ricerca San Raffaele, Milano, Italy.

Brugada syndrome (BS) is a cardiac arrhythmic disorder characterized by 
typical electrocardiographic pattern that can lead to sudden cardiac death 
at young age.
BS is inherited as an autosomal dominant trait with incomplete penetran-
ce and variable phenotype expressivity; however, genetic bases have been 
only partially understood. Most mutations are located in the SCN5A gene, 
encoding the α-subunit of the Na+ cardiac channel, but more than 70% of BS 
patients remain genetically undiagnosed.
Our study aims to increase the proportion of genetically diagnosed BS pa-
tients, identifying new syndrome-related genes and causative variants by 
target resequencing.
We analysed 100 BS patients for a panel of 158 candidate genes, mainly en-
coding cardiac ion channels, structural proteins, modulators of ionic flow 
and regulatory proteins. We used the Agilent SureSelect target enrichment 
protocol and we performed the deep sequencing on Illumina GAIIx. We also 
developed an automated bioinformatics pipeline based on BWA aligner to 
map reads versus the hg19 reference with great accuracy. For each sample, 
at least 2 million paired-end reads was successfully mapped. More than 98% 
of the target sequences were covered with more than 230X mean depth by 
gene and the 90% of the bases are sequenced above a 50X depth.
We detected 87 novel missense mutations, 2 nonsense and 2 splice-site va-
riants, 16 indels in 64 different genes. Almost all of these mutations are pri-
vates. In 25 candidate genes we identified also 48 clinical variants that can 
contribute to phenotype modulation.

 R. Bordoni: None. A. Pietrelli: None. C. Di Resta: None. S. Sala: None. P. Della 
Bella: None. S. Benedetti: None. M. Ferrari: None. G. De Bellis: None.

P13.12
Elucidation of genetic basis of hypoplastic left heart syndrome
M. Sana1, S. Khadjeh2, M. Hitz3, L. Pezzoli1, I. Friehs4, D. Marchetti1, S. Marcora5, D. 
Federici5, L. Galletti5, P. del Nido4, P. Ferrazzi6, M. Hurles3, E. Zeisberg2,7, M. Iascone1;  
1Genetica Molecolare - USSD Lab. Genetica Medica, Bergamo, Italy, 2Department 
of Cardiology, University Medical Center of Goettingen, Georg-August University, 
Goettingen, Germany, 3Wellcome Trust Sanger Institute, Hinxton, Cambridge, United 



ABSTRACTS POSTERS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG334

Back to index

Kingdom, 4Department of Cardiac Surgery, Children‘s Hospital Boston, Harvard Medical 
School, Boston, MA, United States, 5USSD Cardiochirurgia Pediatrica, Bergamo, Italy, 
6Dipartimento Cardiovascolare, Bergamo, Italy, 7German Center for Cardiovascular 
Research (DZHK), Charité, Berlin, Germany.

BACKGROUND: The hypoplastic left heart syndrome (HLHS), mainly cha-
racterized by an underdeveloped left ventricle, accounts for significant mor-
tality and morbidity in infancy. Despite strong evidence of an underlying 
genetic aetiology, only a minority of cases can be explained on genetic bases. 
Our aim was to discover novel causative genes using whole-exome sequen-
cing (WES) in combination with functional studies in zebrafish and cellular 
models.
METHODS AND RESULTS: We have analyzed by WES 15 unrelated parents-
child trios. Our analyses lead to the identification of several de novo mutati-
ons in different genes involved in cardiac development and tissue remode-
ling in heart. Missense mutations have been detected in genes belonging to 
HDAC pathway, which regulates mesoderm differentiation into cardiac mu-
scle cells. Other genes are associated to NOTCH signaling pathway, which is 
involved in impaired endothelial to mesenchymal transition (EndMT). Using 
morpholino antisense oligonucleotides in a novel candidate gene, we were 
able to show severely impaired chamber formation. Moreover, our newly 
established animal model of endocardial fibroelastosis strengthened the 
role of aberrant EndMT in the development of HLHS.
CONCLUSIONS: Our results confirm an extreme genetic heterogeneity in 
HLHS pathogenesis, as previously reported by our group. Moreover, our 
data suggest that different molecular defects interfering with EndMT, deve-
lopment of the atrioventricular valves and ventricular chamber formation 
are at basis of HLHS. The elucidation of genetic defects of HLHS may lead to a 
more appropriate classification of patients potentially useful for therapeutic 
management.

 M. Sana: None. S. Khadjeh: None. M. Hitz: None. L. Pezzoli: None. I. Friehs: 
None. D. Marchetti: None. S. Marcora: None. D. Federici: None. L. Galletti: 
None. P. del Nido: None. P. Ferrazzi: None. M. Hurles: None. E. Zeisberg: 
None. M. Iascone: None.

P13.13
Comprehensive molecular genetic analysis for Arrhythmogenic 
Cardiomyopathy: conventional and Next Generation Sequencing
E. Lazzarini1, A. Albiero2, I. Rigato1, B. Simionati2, E. Carturan1, D. Corrado1, G. Thiene1, 
C. Basso1, K. Pilichou1;  
1Department of Cardiac Thoracic and Vascular Sciences, University of Padua, Padua, 
Italy, 2BMR Genomics, Padua, Italy.

Background: Arrhythmogenic cardiomyopathy (AC) is an autosomal do-
minant disease characterized by progressive fibrofatty replacement of the 
working myocardium and an increased risk of sudden death. Mutations in 
desmosomal encoding genes are accounting for
approximately 50% of AC patients and 10% of AC patients are multiple mu-
tation carriers.
Aim: The aim of the present study was to develop a NGS whole-exome strat-
egy in order to assess its potential diagnostic value in comparison with con-
ventional screening approaches.
Methods: Twenty-eight patients identified by classical clinical screening at 
the Referential Clinical-Genetic Centre of Arrhythmic Cardiomyopathies un-
derwent genetic evaluation. Nucleotide sequencing was performed both on 
an Applied Biosystems 3730XL DNA Analyzer and an Illumina Hiseq2100 
platform. Novel variations absent in NHLBI GO Exome Sequencing Project 
(ESP) and dbSNP databases, were considered potentially pathogenetic.
Results: Sanger sequencing identified causative mutations in 82% of the 
probands, of which 11 were multiple mutation carriers. Novel putative cau-
sative nucleotide variations were identified in desmocolin-2 (S868F, T524A, 
H604L, N629L), plakoglobin (A458T, E654L), desmoglein-2 (N330T, N330H, 
R292H, I386F), desmoplakin (L2487fsX189, C2259X, E2090K, E1833V) and 
plakophilin-2 (H179N, K37X, N670fsX683, S70N) genes. Whole-exome se-
quencing confirmed 68 out of 90 variations, including causative mutations 
and polymorphisms, with a sensitivity of 80% and a specificity of 100%.
Conclusions: Whole-Exome Sequencing represents a fast, cost-effective and 
comprehensive approach for mutation screening, however further data are 
needed to optimize variant detection parameters and therefore to define it 
as a diagnostic tool for AC.

 E. Lazzarini: None. A. Albiero: None. I. Rigato: None. B. Simionati: None. E. 
Carturan: None. D. Corrado: None. G. Thiene: None. C. Basso: None. K. 
Pilichou: None.

P13.14
Adiponectin G276T gene polymorphism is associated with myocardial 
infarction in south Indian patients with type 2 diabetes: A hospital 
based study
S. Dayakar1,2,3, T. Parvathi Kumara Reddy4, B. Shyamala Sesikeran3, M. Sadhnani5;  
1Post Box No:1096, Flat No:48, Area 9, Pacific Village, Lilongwe, Malawi, 2Department 
of Clinical Biochemistry, Institute of Genetics and Hospital for Genetic Diseases,Osmania 
University, Hyderabad, India, 3Apollo Hospitals Educational And Research Foundation, 
Hyderabad, India, 4Instituto de Genetica,Dpto.de Biología Molecular Y Genomica, Centro 
Universitario de, Guadalajara, Jalisco, Mexico, 5Department of Clinical Biochemistry, 
Institute of Genetics and Hospital for Genetic Diseases,Osmania University, Hyderabad-
500016, India.

Adiponectin has anti-atherogenic properties and reduced serum adiponec-
tin levels are associated with Myocardial infarction (MI). In this study, we 
examined the relationship between MI and adiponectin (ADIPOQ) gene 
G276T polymorphism that is associated with serum adiponectin levels in 
type 2 diabetic patients. We enrolled 425 subjects with type 2 diabetic (ma-
les, 61.1%; age, 54.9 ± 7.9 years old) to determine their genotypes regarding 
ADIPOQ G276T polymorphisms, and evaluated the association between this 
polymorphism and the prevalence of MI. The prevalence of MI tended to 
be higher as the number of G alleles increased [GG (9.5%), GT (6.8%), TT 
(5.6%), p value for trend = 0.0059] and was significantly higher in the sub-
jects with GG genotype compared to those with GT or TT genotype (9.5% 
vs. 6.6%, p = 0.0060). Multiple logistic regression analyses revealed that 
the number of G alleles (Odds ratio (OR) = 1.49 with 95%) CI 1.09-2.05, p 
= 0.0125) and GG genotype (OR = 1.66 with 95%CI 1.13-2.43, p = 0.0098) 
were significantly associated with MI even after adjustment for conventio-
nal risk factors. Interestingly, further the presence of obesity significantly 
increased the risk of MI in the subjects with GG genotype (OR = 1.67 with 
95%CI 1.14-2.44, p = 0.0090) but not in the subjects with TT or GT genotype 
(OR = 1.17 with 95%CI 0.73-1.89, NS). It is likely that the G allele of the ADI-
POQ G276T polymorphism is a susceptibility allele for MI in type 2 diabetic 
patients, especially when they accompany with obesity.

 S. Dayakar: None. T. Parvathi Kumara Reddy: None. B. Shyamala Sesikeran: 
None. M. Sadhnani: None.

P13.15
Introduction of NGS in diagnostics for cardiomyopathies results in 
increased diagnostic yield
M. van Slegtenhorst1, M. van Tienhoven1, M. Wessels1, C. Kockx2, J. Verhagen1, M. 
Michels3, W. van Ijcken2, H. Brüggenwirth1, D. Halley1;  
1Department of Clinical Genetics, Erasmus Medical Center, Rotterdam, Netherlands, 
2Center for Biomics, Erasmus Medical Center, Rotterdam, Netherlands, 3Department of 
Cardiology, Erasmus Medical Center, Rotterdam, Netherlands.

Cardiomyopathies are a group of disorders characterised by extreme gene-
tic and clinical heterogeneity, with >40 causative genes known to date. In 
the past 10 years, diagnostic testing of affected individuals using serial San-
ger sequencing of a limited number of genes has been expensive and time-
consuming. The aim of this study was to develop an NGS-based workflow for 
routine diagnostics to improve genetic testing for a group of cardiomyopa-
thy patients (HCM/DCM/NCCM).
An NGS-based targeted workflow was designed by developing an enrich-
ment array (Agilent Sure Select) for 46 genes, running12 pooled barcoded 
samples on the Miseq system (Illumina), followed by mapping and variant 
calling using the SeqNext software package (JSI). Fifteen frequently mutated 
genes, previously tested by Sanger sequencing, were selected to validate the 
process. Testing the workflow also showed that it is possible to detect dele-
tions of up to 65 bp and duplications of up to 28 bp.
At present, samples of the first 55 patients have been tested and analysed. 
Fifteen patients showed a pathogenic mutation and in five of them, the 
causative mutation would not have been found using the conventional ap-
proach. Furthermore, in a young severely affected patient at least two pa-
thogenic mutations were identified. Variants of unknown significance (VUS) 
were found in 27 patients and 13 patients did not show any pathogenic mu-
tation or VUS.
In conclusion, targeted NGS is an effective approach for cardiomyopathy dia-
gnostics, resulting in increased diagnostic yield. One of the major challenges 
remaining is to solve the increased number of VUS identified.

 M. van Slegtenhorst: None. M. van Tienhoven: None. M. Wessels: None. C. 
Kockx: None. J. Verhagen: None. M. Michels: None. W. van Ijcken: None. H. 
Brüggenwirth: None. D. Halley: None.
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P13.16
Unparalleled outcomes of using Next Generation Sequencing technology 
in cardiac genetics
D. du Sart1, B. Chong1, S. Pantaleo1, I. Macciocca1, C. Semsarian2, A. Ellims3, P. James4;  
1Murdoch Childrens Research Institute, Melbourne, Australia, 2Centenary Institute, Sydney, 
Australia, 3Baker IDI Research Institute, Melbourne, Australia, 4Royal Melbourne Hospital, 
Melbourne, Australia.

Inherited cardiac diseases, such as cardiomyopathy or inherited arrhythmia, are 
clinically important genetic disorders, as well as significant causes of sudden 
death. Genetic testing for these conditions remains limited due to complex gene-
tic pathology. They are often heterogeneous disorders with overlapping clinical 
symptoms, which may not always be penetrant. This adds to the complexity of 
determining whether variants identified are pathogenic, influence clinical seve-
rity or just normal variation within the genes. In addition some of the associated 
genes are amongst the largest genes described, which further reduces the prac-
ticality of detailed genetic testing and the availability of published information.
We have developed a 100-gene cardiac next generation sequencing [NGS] panel 
to screen for the arrhythmias, cardiomyopathies, aortopathies and unexplained 
sudden death conditions. To date we have tested greater than 150 samples. By 
analyzing the entire gene panel in all samples, we have been able to determine 
the value of the clinical phenotype to variant analyses, normal variation within 
these genes, and identified possible new gene associations for these conditions. 
In addition, we have been able to further determine the strengths and limitati-
ons of different forms of NGS technology and the validations required for use of 
this technology in clinical testing.

Analyses of 96 samples
Panel Disorder Pathogenic Unclassified Negative
Arrhythmia 
[28 genes] LQT 13 3 2

Brugada 3 - 1
CPVT 3 1 1
ARVC 2 - -

Cardiomyopathy 
[65genes] DCM 3 3 -

HCM 17 4 15
72 gene panel Sudden Death 15 7 3

Comparison of different NGS platforms
Capture Design 
Statistics

Overlap capture 
design

End-to-end capture 
design

Whole exome 
sequencing

Capture Design Size 
(bp) [7Mb] 6051521bp 3681483bp -

% Target in Capture 
Design 84.90% 51.63% 5.76%

% Exon Bases Covered 
by Design 91.34% 81.93% 94.02%

% of genes with >5% 
exons with 
zero coverage

1% 6% 42%

 D. du Sart: None. B. Chong: None. S. Pantaleo: None. I. Macciocca: None. C. 
Semsarian: None. A. Ellims: None. P. James: None.

P13.17
Genetic causes of cardiomyopathies identified by Whole Exome 
Sequencing
F. Girolami1, S. Bardi1, M. Benelli1, E. Contini1, G. Marseglia1, C. Pescucci1, B. Tomberli2, F. 
Cecchi2, I. Olivotto3, F. Torricelli1;  
1Genetic Diagnostic Unit, Careggi University Hospital, Florence, Italy, 2University of Florence, 
Department of Clinical and Experimental Medicine, Florence, Italy, 3Referral Center for 
Myocardial Diseases, Florence, Italy.

Genetic basis of hereditary cardiomyopathies (CMs) are not yet entirely under-
stood. We studied 12 patients with different form of hereditary CMs, by Whole 
Exome Sequencing (WES).
Twelve families with early onset CMs were selected: 8 families with hypertro-
phic cardiomyopathy (HCM), 1 with dilated cardiomyopathy, 1 with arrhythmo-
genic cardiomyopathy, 1 with unexplained juvenile sudden cardiac death and 
1 unclassified form. WES was performed on IlluminaHiScan SQ platform. After 
bioinformatics analysis, data were filtered and the cosegregation was tested in 
the family.
We obtained 98% mapped reads against genome with mean coverage on target 
of 60X. More than 61000 variants were found within each family. Variant calling 
selected about 18700 of them, both exonic and splice-site. By filtering and prio-
ritization about 20 previously unreported variants were selected for each samp-
le. However, only 4 of them turned out to be potential mutations. Cosegregation 
analysis, performed in 7 families, identified two potentially disease-causing 
mutations: the c. 1357C>T (p.Arg453Cys)myosin heavy chain 7 gene variant in 
a large Italian family with HCM, and thec.878A>T, (p.Glu293Val) desmoplakin 
gene variant in a family with ARVC.
Whole exome sequencing enable the identification of causative variant in two-

third of families with hereditary CMs. These preliminary results underline the 
promising role of NGS technologies. However, due to the huge amount of data 
arising from NGS analysis, bioinformatics management becomes crucial and 
traditional genetic rules are still needed to understand and interpret the real 
significance of new variants.

 F. Girolami: None. S. Bardi: None. M. Benelli: None. E. Contini: None. G. 
Marseglia: None. C. Pescucci: None. B. Tomberli: None. F. Cecchi: None. I. 
Olivotto: None. F. Torricelli: None.

P13.18
A novel strategy for identification of Performance Enhancing 
Polymorphisms in athletes: new determinants that can modify 
Hypertrophic cardiomyopathy (HCM) risk
S. I. R. Santos1,2,3, V. Marques2,4, P. Justiniano2, J. Quintas2, P. V. Baptista5, A. R. Fernandes1,2,3;  
1Instituto Superior Técnico, Lisboa, Portugal, 2Escola de Engenharia, Universidade Lusófona 
de Humanidades e Tecnologias, Lisboa, Portugal, 3Departamento Ciências da Vida, FCT, New 
University of Lisbon, Caparica, Portugal, 4Faculdade de Farmácia, Universidade de Lisboa, 
Lisboa, Portugal, 5CIGMH, Departamento de Ciências da Vida, Faculdade de Ciências e 
Tecnologia, Universidade Nova de Lisboa, Caparica, Portugal.

In the last years, performance enhancing polymorphisms (PEPs) have been de-
scribed as genetic variants that relevantly influence phenotypic traits related 
to athletic performance. Hypertrophic cardiomyopathy (HCM), an autossomal 
dominant genetic disease, is the primary cause of sudden cardiac death in the 
young and athletes. PEPs have been identified in over 230 genes, both in nuclear 
and mitochondrial DNA, coding for proteins involved in metabolic pathways, 
oxygen transport, muscle biogenesis and blood flow. Therefore, it is important 
to tackle the most relevant genetic features related to physical performance that 
can influence training adaptation and/or HCM risk being in this regard, conside-
red molecular biomarkers related to athletic performance.
Our aim was to identify PEPs in 20 normal athletes and 20 HCM pacients (ath-
letes) of a Portuguese cohort in 19 genes previously described: ACE, ACTN2, 
ACTN3, ADRA2A, AGTR1, BDKRB2, CALM3, CKM, EPAS1, FHL1, GLA, MTDN5, 
NEXN, NOS3, PPARα, PPARGC1A, RAF1, TTR and VCL. Athletes´ DNA was extrac-
ted from peripheral blood and genotyped using high throughputt technologies 
such as High Resolution Melting (HRM) (LightCycler 480®, Roche) and Next 
Generation Sequencing (NGS) (Ion Torrent PGM platform, Life Technologies®) 
for which a genomic library was specifically constructed. Using HRM several 
polymorphisms were identified in ACTN2, AGTR1, GLA, RAF1 and TTR genes. 
Moreover, several new genetic variations were identified by NGS, nevertheless, 
due to the high complexity of NGS data analysis, these results are still under 
validation. Genetic data provided from these studies will allow contributing to 
establish an association between PEPs, athletic performance and HCM risk.

 S.I.R. Santos: None. V. Marques: None. P. Justiniano: None. J. Quintas: None. P.V. 
Baptista: None. A.R. Fernandes: None.

P13.19
Massive parallel Sequencing in non-syndromic familial CHD
Y. Jia1, J. Louw1, J. Breckpot1, M. Gewillig2, K. Devriendt1, A. Corveleyn3;  
1Department of Human Genetics, University Hospitals Leuven, Leuven, Belgium, 
2Cardiovascular Developmental Biology, University Hospitals Leuven, Leuven, Belgium, 
3Laboratory for Molecular Diagnosis, University Hospitals Leuven, Leuven, Belgium.

The majority (~74%) of Congenital Heart Defects (CHD) occurs as an isolated 
defect (non-syndromic CHD). Non-syndromic CHD with familial recurrence re-
present ~4% of all CHD cases. Identification of disease genes involved in non-
sydromic CHD is difficult, not only different genes can be involved, also diffe-
rent inheritance patterns exist. Resequencing all genes using massive parallel 
sequencing technology offers the unique opportunity to identify causative mu-
tations. In order to determine the proportion of non-syndromic familial CHD 
cases that can be explained by the currently known cardiac genes, we performed 
targeted sequencing in selected non-syndromic CHD families. For target genes 
capturing, we used NimbleGen Sequence Capture 385K Arrays and NimbleGen 
SeqCap EZ Choice library. We included 43 genes and 13 miRNAs in the probe de-
sign for the arrays, and 14 additional genes in the in-solution library. The target 
genes were selected via CHD Wiki (http://homes.esat.kuleuven.be/~bioiuser/
chdwiki). The sequencing was initially performed on the 454 FLX platform and 
subsequently on the Illumina HiSeq 2000 platform. In total we performed tar-
geted sequencing in 39 patients from 15 non-syndromic CHD families. The se-
quencing coverage is highly reproducible and uniform between multiple samp-
les. The data analysis is ongoing and results will be presented at the meeting. For 
the families in which no shared mutation in the affected members were found 
in the target genes, we will perform exome sequencing to search for novel CHD 
associated genes.

 Y. Jia: None. J. Louw: None. J. Breckpot: None. M. Gewillig: None. K. Devriendt: 
None. A. Corveleyn: None.
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P13.20
Exome sequencing in research and diagnosis of Congenital Disorders of 
Glycosylation
C. Medrano1, A. I. Vega1, J. Wesselink2,3, P. Gómez-Puertas2,3, L. R. Desviat1, M. Ugarte1, C. 
Pérez-Cerdá1, B. Pérez1;  
1CEDEM, CBMSO (CSIC-UAM), CIBERER-Madrid, IDIPAZ, Madrid, Spain, 2BioMol-Informatics, 
S.L., Universidad Autóma de Madrid, Madrid, Spain, 3Centro de Biología Molecular Severo 
Ochoa (CSIC-UAM), Universidad Autónoma de Madrid, Madrid, Spain.

Congenital disorders of glycosylation (CDG) are a heterogeneous group of dis-
orders caused by genetic defects in the protein glycosylation pathway. Most 
of them have a wide clinical spectrum and biochemical approaches cannot 
point out to a solely genetic defect, making diagnosis complicated and high-
time consuming. Up to now, we have detected over 40 CDG patients but there 
is still remaining a group of unsolved cases. Here we present the preliminary 
results obtained by whole exome sequencing in a group of 7 patients clinical-
ly and biochemically selected as potential CDGs. The analysis was performed 
by combination of in solution capture kit SureSelect (Agilent) and subsequent 
next-generation sequencing with HiSeq (Illumina). On average, coverage was 
50 fold and we detected over 270.000 SNVs per patient. We performed an in 
silico capture of 150 candidate genes involved not only in the glycosylation 
pathway but also in galactosemia, glycogen storage diseases and nucleotide-
sugars and dolichol synthesis pathway. We also filtered them out so that their 
frequency in Exome Sequencing Project (ESP) were lower than 0.5% and fo-
cused on pathogenic changes predicted by SIFT and mutations already descri-
bed in HGMD®professional. The initial results have allowed the detection of 
pathogenic mutations in DPAGT1, DPM1 and GALT genes. Based on the clinical 
and biochemical features of the GALT patient, we analyzed and identified two 
more GALT-deficient patients by Sanger sequencing. In summary, whole exome 
sequencing is a potential technique that provides an efficient analysis for hete-
rogeneous disorders comprising a large cohort of genes such as CDG.

 C. Medrano: None. A.I. Vega: None. J. Wesselink: None. P. Gómez-Puertas: 
None. L.R. Desviat: None. M. Ugarte: None. C. Pérez-Cerdá: None. B. Pérez: 
None.

P13.21
Profiling circulating miRNAs in plasma samples of Celiac Disease 
patients
R. Almeida1,2, V. Kumar1, R. Moderman1, C. Wijmenga1, M. Laass3, S. Withoff1;  
1Department of Genetics, University Medical Center Groningen, University of Groningen, 
Groningen, Netherlands, 2University of Brasilia, Brasília, Brazil, 33Department of Pediatric 
Gastroenterology and Hepatology, Technical University Dresden, Dresden, Germany.

Celiac disease (CeD) is an autoimmune disorder triggered by gluten in gene-
tically predisposed individuals. Its affects around 1% of the world population 
and thus far the only treatment available is a gluten-free diet (GFD). Diagnosis 
of CeD is currently based on symptoms and serology, but vague symptoms can 
mean that possibly 7 out of 8 patients with CeD are not diagnosed or misdia-
gnosed. We aim to identify novel biomarkers that can lead to better identifica-
tion and monitoring of this disease.
MicroRNAs (miRNA) are small non-coding RNAs that are involved in many cel-
lular processes by fine-tuning gene expression. Recently, it was found that cir-
culating miRNAs in plasma can be excellent biomarkers for disease or even the 
disease-stage, partly because of their unexpected stability in plasma.
We aim to profile circulating miRNAs in plasma samples from CeD patients be-
fore and after GFD. To date, we have isolated miRNAs from 10 plasma samples 
from 5 individuals (5 samples before and 5 after GFD). Next generation sequen-
cing libraries were sequenced on the Illumina HiSeq2000 and the results were 
analyzed using previously described methods. In a pilot experiment, we found 
miR-155 to be significantly more highly expressed before GFD than afterwards 
(P-value=0.04). MiR-155 is known to be involved in inflammation and immuni-
ty, and it activates the innate immune system and Th1 and Th17 cells. We are 
now expanding this cohort to 50 patients to validate the results and improve 
the power to discover novel biomarkers.

 R. Almeida: None. V. Kumar: None. R. Moderman: None. C. Wijmenga: None. M. 
Laass: None. S. Withoff: None.

P13.22
Hedgehog acetyltransferase (HHAT) mutation in autosomal recessive 
chondrodysplasia-pseudohermaphrodism syndrome identified by 
exome sequencing.
P. Callier1, P. Calvel2, M. Resh3, P. Makrythanasis2, C. Thauvin1, F. Santoni2, M. Guiponni2, A. 
Vannier2, S. Lambert1, F. Huet1, F. Mugneret1, L. Faivre1, S. Antonarakis2, S. Nef2;  
1Département de Génétique, Dijon, France, 2Department of Genetic Medicine and 
Development, Geneve, Switzerland, 3Cell Biology program, Memorial Sloan-Kettering Cancer 
Center, New York, NY, United States.

Chondrodysplasia-pseudohermaphrodism syndrome (MIM 600092) following 
autosomal recessive inheritance has only been reported in 2 siblings in lite-
rature [Nivelon et al., 1992]. The clinical phenotype comprised severe dwar-
fism with generalized chondrodysplasia, severe microcephaly with cerebellar 
vermis hypoplasia, facial anomalies, hypoplastic irides, coloboma of both optic 
discs, myotonia and 46,XY disorder of sexual development with complete go-
nadal dysgenesis. Until now, the pathogenesis of this striking association was 
unknown. Here, we report for the first time the involvement of HHAT (Hedgehog 
acetyltransferase) in this congenital human disorder using exome sequencing. 
Within 13 genes with mutations compatible with an autosomal recessive in-
heritance, we identified a homozygous missense mutation (p.G287V) of HHAT, 
confirmed by Sanger sequencing. HHAT is a protein catalysing the attachment 
of a palmitate moiety to hedgehog proteins, thus enabling their long-range ac-
tion as morphogens during embryonic development. Functional studies showed 
that the palmitol transferase activity of the G287V mutant HHAT protein is ab-
olished in vitro. Interestingly, previous analysis of hhat-deficient mice [Dennis 
JF et al ., 2012 (PMID:23055936) and Chen MH et al., 2004 (PMID:15075292)] 
showed early lethality associated to reduced growth, chondrodysplasia and ho-
loprosencephaly. These data suggest that mutation in the HHAT gene is respon-
sible for the Chondrodysplasia-pseudohermaphrodism syndrome by modifica-
tion of Hedgehog proteins action due to defective palmitoylation.

 P. Callier: None. P. Calvel: None. M. Resh: None. P. Makrythanasis: None. C. 
Thauvin: None. F. Santoni: None. M. Guiponni: None. A. Vannier: None. S. 
Lambert: None. F. Huet: None. F. Mugneret: None. L. Faivre: None. S. 
Antonarakis: None. S. Nef: None.

P13.23
Gene panels for the rapid diagnosis of connective tissue disorders and 
familial arterial diseases
P. J. Coucke, M. Baetens, K. Wettinck, I. Vereecke, E. Debals, W. Steyaert, F. Malfait, O. 
Vanakker, B. Callewaert, J. De Backer, S. Lefever, J. Vandesompele, S. Symoens, A. De Paepe;  
Center for Medical Genetics, Gent, Belgium.

Genetically heterogeneous connective tissue disorders, such as the Ehlers-
Danlos syndrome (EDS), Cutis Laxa (CL) or Familial Thoracic Aortic Aneurysms 
(FTAA) are cumbersome to diagnose at the molecular level due to overlapping 
clinical features that hamper the selection of the right gene for testing. Next 
Generation Sequencing (NGS) technology has enabled the development of gene 
panels which provide a clinically relevant and cost effective solution for the 
molecular diagnosis of those heterogeneous disorders. Here, we present a high-
ly efficient approach for the diagnosis of a range of genetically heterogeneous 
connective tissue disorders. We developed 9 panels (FTAA-panel1-2; EDS-pa-
nel1-2; OI panel1-2 (Osteogenesis Imperfecta); CL panel; PXE panel (Pseudoxan-
thoma Elasticum); ST panel (Stickler)) for a total of 51 causative genes. Using a 
high-throughput PCR enrichment platform, all coding exons are amplified by a 
uniform PCR approach followed with paired-end sequencing on a 454 NGS se-
quencer (Roche), hereby significantly enhancing the efficiency of this approach. 
With the application of our new FTAA panel 1 containing 7 FTAA genes (FBN1, 
TGFBR1/2, ACTA2, TGFB2, SMAD3 and COL3A1), we identified causative muta-
tions in 10 of 35 patients with a syndromal or non-syndromal form of FTAA. 
Interestingly, in several of them the nature of the causative gene revealed to be 
different from the initially suspected gene. Moreover, in some, the mutation had 
remained undetected with conventional sequencing, illustrating the power of 
this efficient strategy. Concurrent work is exploring this NGS approach on the 
MiSeq instrument (Illumina).

 P.J. Coucke: None. M. Baetens: None. K. Wettinck: None. I. Vereecke: None. E. 
Debals: None. W. Steyaert: None. F. Malfait: None. O. Vanakker: None. B. 
Callewaert: None. J. De Backer: None. S. Lefever: None. J. Vandesompele: 
None. S. Symoens: None. A. De Paepe: None.

P13.24
Cystic fibrosis and molecular analysis of CFTR locus: comparison of three 
technical approaches by targeted Next Generation Sequencing (NGS)
P. Gueguen1,2,3, M. Audrezet1,2, A. Despres1, C. Le Marechal1,2,3, C. Ferec1,2,3;  
1Laboratoire de génétique moléculaire - CHRU, Brest, France, 2INSERM U1078, Brest, France, 
3Faculté de Médecine, UBO, Brest, France.

23 years after the discovery of the CFTR gene, more than 1900 anomalies are 
described in the world, the majority of them being single base-pair substituti-
ons or micro-insertions/deletions. Identification of mutations has important 
implications for genetic counselling, prenatal diagnosis, cascade screening in 
families, as well as for understanding the genotype-phenotype relationship.
Since a few years, NGS technologies enable us to overcome the classical approa-
ches of whole coding sequence sequencing at single nucleotide resolution.
The aim of our study is to compare 3 different strategies with the Ion Torrent 
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technology (Life Technologies, LT): Ampliseq (LT), Haloplex (Agilent) and ho-
me-made Long Range PCR (LR).
Preliminary results showed that the coverage of the CFTR locus by Ampliseq 
is limited to 51% and includes 86% of exons with a depth generally consistent 
between amplicons. Haloplex approach gives more heterogeneous depth and 
coverage. Finally, LR-PCR showed coverage consistent with the design but dif-
ferences at depth between each LR amplification.
The development of libraries by the two first approaches is rapid (less than 
24h) and technically easy. For LR-PCR, It takes about two days to build a library 
with long and time- consuming manual steps.
Sequencing result for the CFTR gene were validated with wild-type samples 
and DNA carrying known variants (mutations and polymorphisms) previously 
identified by DHPLC, HRM and sequencing.
In conclusion, the sequencing of the entire CFTR locus by NGS is a tool that can 
quickly respond to issues such as prenatal diagnostic and the most promising 
approach seems to be the LR strategy.

 P. Gueguen: None. M. Audrezet: None. A. Despres: None. C. Le marechal: 
None. C. Ferec: None.

P13.25
Development of a comprehensive gene screen for dilated 
cardiomyopathy using next-generation sequencing.
S. L. Reid1, K. Thomson1, J. Woodley1, M. Shanks1, J. Taylor1, J. Hayesmoore1, E. Blair2, H. 
Watkins3, A. Seller1;  
1Oxford Molecular Genetics Laboratory, Oxford, United Kingdom, 2Department of Clinical 
Genetics, Oxford, United Kingdom, 3Oxford University Department of Cardiovascular 
Medicine, Oxford, United Kingdom.

Dilated cardiomyopathy (DCM) is a heart muscle disease with an estimated 
prevalence of 1:2500; it is clinically heterogeneous and appears to be familial in 
~30% of cases. The genetic basis of DCM is complex with over 30 genes repor-
ted to be involved, few are associated with any differentiating phenotype and 
the majority of genes account for less than 1% of cases. This clinical and genetic 
heterogeneity means that traditional analysis strategies, undertaking testing 
on a gene by gene basis, have had limited utility in a clinical setting. Next Ge-
neration Sequencing (NGS) technology means that it is now feasible to develop 
comprehensive and sensitive genetic tests for DCM, incorporating analysis of 
the most commonly involved genes in a single test. A diagnostic NGS workflow 
for the analysis of 28 DCM genes has developed and validated using Haloplex 
enrichment technology (Agilent Technologies) followed by sequencing on the 
MiSeq (Illumina). Initial results demonstrate that this is a sensitive and robust 
assay with an average of 97.5 % of target regions consistently covered to x30 
depth. The results of this study will be presented to demonstrate the analytical 
and clinical sensitivity in our validation cohort; the potential utility of this test 
strategy in a clinical setting will be discussed.

 S.L. Reid: None. K. Thomson: None. J. Woodley: None. M. Shanks: None. J. 
Taylor: None. J. Hayesmoore: None. E. Blair: None. H. Watkins: None. A. Seller: 
None.

P13.26
NADf chip, a two-color microarray mutation detection tool for the 
diagnosis of deafness in North Africa
S. Masmoudi, I. Chakchouk, M. Ben Said, F. Jbeli, S. Loukil, H. Hadj Kacem;  
Centre of Biotechnology Of Sfax, Sfax, Tunisia.

Hearing impairment (HI) is the most prevalent sensorineural disorder. Genetic 
causes are responsible in two-thirds of prelingual cases. About 70% of heredi-
tary HI cases are non-syndromic (NS); the other 30% are associated to other 
symptoms. NSHI is exclusively autosomal recessive and highly heterogeneous. 
Among the most common syndromic forms, Usher and Pendred syndromes are 
inherited in an autosomal recessive pattern. Autosomal recessive HI is parti-
cularly frequent in countries with high rate of consanguinity such as Northern 
Africans. This population shares several common features, such as history 
and social behaviors that promote the spread of founder mutations. The most 
current strategy used for molecular genetic testing in North African countries 
relies on PCR-RFLP and Sanger sequencing techniques. The extreme genetic 
heterogeneity of HI renders its molecular diagnosis using these methods time-
consuming and very expensive. We designed and optimized a NADf (North Afri-
can Deafness) chip using multiplex PCR coupled with two-color arrayed primer 
extension (APEX) for the simultaneous analysis of 60 mutations that are com-
monly found in Northern African deaf patients. These mutations are distribut-
ed over 40 different exons and introns. We used the fluorescent dyes Cy3 and 
Cy5 that are compatible with the most common scanners. Our array showed 
100% sensitivity and specificity in the detection of 40 HI mutants, and ensures 
robust genotyping. The whole procedure can be performed to completion in a 

single day. Our miniaturized assay format allows simultaneous genotyping of 
eight different test samples at minimized reagent costs and is therefore ame-
nable to large scale screening.

  S. Masmoudi: B. Research Grant (principal investigator, collaborator or consultant 
and pending grants as well as grants already received); Modest; ISESCO. B. 
Research Grant (principal investigator, collaborator or consultant and pending grants 
as well as grants already received); Significant; ICGEB. I. Chakchouk: None. M. Ben 
Said: None. F. Jbeli: None. S. Loukil: None. H. Hadj Kacem: None.

P13.27
Whole-exome sequencing in pedigrees segregating Type 1 Diabetes
E. Mereu1,2, M. Pitzalis2, R. Berutti3,4, M. Oppo5, C. Sidore2,4, M. Zoledwieska2, L. Crisponi2, M. 
Valentini3, A. Puddu2,6, I. Zara3, F. Deidda4, F. Rienier3, R. Galanello1, P. Pusceddu7, M. Frongia7, 
C. Jones5, A. Angius2,5, S. Sanna2, F. Cucca2,5;  
1Dipartimento di Sanità Pubblica, Medicina Clinica e Molecolare, Università di Cagliari, 
Cagliari, Italy, 2Istituto di Ricerca Genetica e Biomedica, CNR, Monserrato, Cagliari, Italy, 
3CRS4, AGCT group, Parco Tecnologico della Sardegna, Pula, Cagliari, Italy, 4Dipartimento di 
Scienze Biomediche, Universita‘ degli Studi di Sassari, Sassari, Italy, 5CRS4, GSP group, Parco 
Tecnologico della Sardegna, Pula, Cagliari, Italy, 6Sardegna Ricerche, Parco Tecnologico 
della Sardegna, Pula, Cagliari, Italy, 7Azienda Ospedaliera Brotzu, Cagliari, Italy.

Type 1 diabetes (T1D) is a complex autoimmune disease with high heritabi-
lity. Genetic association studies identified more than 56 susceptibility loci 
outside the major HLA locus, but a remarkable portion of heritability (up to 
40%) remains unexplained. We thought part of the missing heritability could 
be attributable to variants segregating in families with closely related affected 
individuals. With the aim to assess this hypothesis, we sequenced the whole-
exome of 32 Sardinian individuals representing 16 parent+offspring affected 
pairs. Being Sardinia an isolated population, we can not exclude that a founder, 
highly penetrant variant, shared among those families, is present on the island. 
Samples were sequenced with the TruSeq Exome Enrichment Kit (Illumina), 
that provides coverage across 62 Mb of exomic sequence, including 5‘ UTR, 3‘ 
UTR, microRNA, and other non-coding regions. Reads were aligned using Bur-
rows-Wheeler Algorithm (BWA) to the reference human genome (build 37). 
Alignments for each sample were converted to BAM format, sorted, indexed 
and processed with MarkDuplicates from the package Picard-tools 1.81 for re-
moving PCR duplicates. The local indel realignment and recalibration was per-
formed according to the GATK (v. 2.2-15) pipeline. On average, mean depth is 
52.5x and a total of 98.9% of Q20 bases were observed. We are now performing 
multisample variant calling of both SNPs and indels using the HaplotypeCaller 
algorithm in GATK. Our results will elucidate whether an highly penetrant vari-
ant shared between families or private variants in genes on the same pathway 
can explain disease segregation in those trios.

 E. Mereu: None. M. Pitzalis: None. R. Berutti: None. M. Oppo: None. C. Sidore: 
None. M. Zoledwieska: None. L. Crisponi: None. M. Valentini: None. A. Puddu: 
None. I. Zara: None. F. Deidda: None. F. Rienier: None. R. Galanello: None. P. 
Pusceddu: None. M. Frongia: None. C. Jones: None. A. Angius: None. S. Sanna: 
None. F. Cucca: None.

P13.28
One step molecular diagnosis of 43 forms of monogenic diabetes or 
obesity, using microdroplet PCR enrichment and next generation 
sequencing
J. Philippe1, E. Durand1, M. Vaxillaire1, O. Sand1, F. De Graeve1, H. Cavé2, M. Polak3, R. 
Martínez Salazar4, L. Castano4, J. Muller5, J. Mandel5, S. Saeed6, A. Bonnefond1, P. Froguel1,6;  
1CNRS UMR 8199, Lille, France, 2Robert Debré Hospital (AP-HP), Paris, France, 3Necker 
Hospital (AP-HP), Paris, France, 4Cruces Hospital, Barakaldo, Spain, 5Integrative Genomics 
and Bioinformatics Laboratory, Strasbourg, France, 6Imperial College London, London, 
United Kingdom.

Objectives: Whole exome sequencing (WES) and Sanger sequencing can be 
used for the molecular characterization of monogenic diseases but these tech-
niques are still expensive and labor-intensive. Here, we aimed to develop a cost-
effective high-throughput approach for molecular diagnosis of genetic diseases. 
We assessed a new technology in 45 patients presenting with monogenic forms 
of diabetes or obesity, of which causal mutations were already known.
Methods: We designed a PCR-based sequence enrichment panel targeting exons 
of 43 known susceptibility genes for monogenic forms of diabetes and obesi-
ty. Each of the 45 DNA samples was processed on the RDT1000 (RainDance). 
Fragmented DNA mixed with PCR reagents was processed into microdroplets 
that were fused with microdroplets containing the primer library. The resulting 
microdroplets were subsequently amplified by PCR. Finally, all 45 amplicon en-
riched samples were sequenced on the HiSeq2000 (Illumina) at mean coverage 
depth of 100×.
Results: The mean depth was ≥8× for 99% of targeted regions resulting in a 
good uniformity of coverage in each sample. The known mutations of 43 pati-
ents were confirmed. These included missense, nonsense and splice site muta-
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tions as well as deletions. Two proven variants were not retrieved due to issues 
in Indel detection algorithm and homopolymer sequencing errors. Surprisingly, 
we found that three patients carry other potentially causal mutations than the 
expected one.
Discussion: Microdroplet based PCR enrichment combined with next genera-
tion sequencing is a promising technique for molecular diagnosis of genetic 
diseases. It may replace Sanger sequencing as it is far more cost effective and 
quicker.

 J. Philippe: None. E. Durand: None. M. Vaxillaire: None. O. Sand: None. F. De 
Graeve: None. H. Cavé: None. M. Polak: None. R. Martínez Salazar: None. L. 
Castano: None. J. Muller: None. J. Mandel: None. S. Saeed: None. A. Bonnefond: 
None. P. Froguel: None.

P13.29
Targeted next generation sequencing for identification of genotypes and 
associated phenotypes in epileptic encephalopathy
E. H. Brilstra1, M. J. A. van Kempen1, Y. K. Lam1, R. van t Slot1, F. E. Jansen2, B. P. C. 
Koeleman1, C. de Kovel1;  
1Department of Medical Genetics, University Medical Center Utrecht, Utrecht, Netherlands, 
2Department of Child Neurology, University Medical Center Utrecht, Utrecht, Netherlands.

Known monogenic causes for epileptic encephalopathy (EE) explain only a 
fraction of all patients. To explain more cases, the phenotypic spectrum asso-
ciated with mutations in known genes needs to be further explored, and new 
genes for EE need to be identified. In order to do so, we selected 342 genes 
with a known or possible relationship to EE and performed targeted next 
generation sequencing of these genes in 64 EE patients. To investigate how 
common deleterious mutations in these genes are in healthy people, we also 
performed this sequencing in 64 healthy persons.
After filtering, in the EE patients 144 variants that were novel and unique for 
the patient group, were found, 0-6 per sample. Of those 34 were in known 
epilepsy or encephalopathy genes, of which six have been confirmed by Sanger 
sequencing (at this time), but two were not. In controls 94 unique and novel 
variants were found, of which 9 in genes previously found to be associated 
with epilepsy or encephalopathy. Therefore, patients seem to be enriched for 
mutations in known epilepsy-related genes.
One interesting variant was a non-synonymous mutation in CACNA1A in a 
patient with moderate intellectual disability, refractory epilepsy and ataxia. 
CACNA1A is commonly found to be mutated in patients with familial hemiple-
gic migraine and/or (episodic) ataxia. Another interesting variant was in KCN-
MA1, which has previously been found mutated in a family with generalized 
epilepsy and paroxysmal dyskinesia. Follow-up is underway.

 E.H. Brilstra: None. M.J.A. van Kempen: None. Y.K. Lam: None. R. van t Slot: 
None. F.E. Jansen: None. B.P.C. Koeleman: None. C. de Kovel: None.

P13.30
Exome sequencing as a diagnostic tool identifies a novel mutation 
associated with congenital generalized lipodystrophy.
J. Klar1, J. Schuster1, T. Khan2, M. Tariq2, P. Arzoo2, N. A. Malik3, K. Mäbert1, S. M. Baig2, N. 
Dahl1;  
1Department of Immunology, Genetics and Pathology, Uppsala, Sweden, 2Human Molecular 
Genetics Laboratory, National Institute for Biotechnology and Genetic Engineering 
(NIBGE), Faisalabad, Pakistan, 3Human Molecular Genetics Laboratory, National Institute 
for Biotechnology and Genetic Engineering (NIBGE), Faialabad, Pakistan.

Exome sequencing has emerged as a diagnostic tool in cases of genetic hetero-
geneity or when clinical and/or laboratory data from patients is unattainable.
We identified a consanguineous Pakistani pedigree with three members, two 
females and one male, with short and muscular stature, mild mental retarda-
tion and acromegalic appearance. The diagnosis remained unclear in the ab-
sence of further clinical information and laboratory data. We then performed 
exome sequencing on affected members and we identified a homozygous no-
vel variant on chromosome 11 in intron 5 of the BSCL2 gene encoding Seipin. 
Mutations in the BSCL2 gene cause congenital generalized lipodystrophy type 
2 (CGL2). The transition (c.574-2A>G) identified in this family is predicted to 
alter the intron 5 acceptor splice site and expression analysis of the mutated 
allele confirmed skipping of exon 6.
Patients with CGL2 are born without body fat and later develop insulin re-
sistance, hypertriglyceridemia, hepatic steatosis and early onset of diabetes. 
Clinical re-evaluation of affected family members showed lipodystrophy and 
axillary acanthosis nigricans. Thus, congenital generalized lipodystrophy was 
confirmed despite cholesterol and triglycerid levels within normal ranges.
The cost of exome sequencing has become more and more affordable and 
could represent a universal diagnostic tool for genetic disorders at early sta-
ges of investigations or, as illustrated here, when access to clinical information 
is limited.

 J. Klar: None. J. Schuster: None. T. Khan: None. M. Tariq: None. P. Arzoo: 
None. N.A. Malik: None. K. Mäbert: None. S.M. Baig: None. N. Dahl: None.

P13.31
Diagnostic application of exome sequencing in Limb Girdle Muscular 
Dystrophies and Distal Myopathies.
M. Krahn1,2,3, J. Desvignes1,3, M. Lathrop4, N. Lévy1,2,3, M. Bartoli1,2,3;  
1Aix Marseille Université, Faculté de Médecine, Marseille, France, 2APHM, Département 
de Génétique Médicale, Hôpital Timone Enfants, Marseille, France, 3INSERM UMRS 910, 
Marseille, France, 4Centre National de Génotypage, Evry, France.

Exome sequencing offers promising perspectives for molecular diagnosis of 
genetically heterogeneous diseases, either as a first-tier-approach, or following 
an initial negative result of targeted single-gene-analysis. In autosomal reces-
sive muscular dystrophies, the latter situation may account of approximately 
10-20% of samples screened for a selected gene after clinical orientation.
This includes dysferlinopathies which present mainly as Limb-Girdle Muscular 
Dystrophy or distal myopathy (Miyoshi myopathy).
Among our cohort constituted during the past 12 years for mutational analy-
sis of the dysferlin gene (DYSF), we included 37 samples initially addressed 
for diagnostic suspicion of dysferlinopathy, without identified disease-causing 
mutation (DCM). Exome sequencing (Agilent Sureselect V3 and Illumina se-
quencing) yielded a mean depth of 68X and an overall coverage of >10% for 
98.4% of the targeted exons. Variants were filtered through the “Gene Table of 
Neuromuscular Disorders” list of genes, disease-group “muscular dystrophy” 
(http://www.musclegenetable.fr ; 34genes). In six samples, molecular diagno-
sis could be concluded by identifying compound heterozygous or homozygous 
DCM in previously known LGMD or distal myopathy genes (including CAPN3, 
ANO5 and GNE). In three additional samples, respectively one DCM was iden-
tified, warranting further targeted exploration (including MLPA/CGH) for the 
identification of a possible second DCM. For the remaining 28 samples, no 
DCM were identified among the disease-group “muscular dystrophies”, which 
points to further genetic heterogeneity with regard to the currently known list 
of genes implicated in muscular dystrophy. Widening of the informatics filter 
to the entire “Gene Table of Neuromuscular Disorders” list (297genes) identi-
fied several mutated candidates which are under further investigation.

 M. Krahn: None. J. Desvignes: None. M. Lathrop: None. N. Lévy: None. M. 
Bartoli: None.

P13.32
Activating mutation of natriuretic peptide receptor B causes extremely 
tall stature
M. Losekoot1, H. A. van Duyvenvoorde1,2, S. E. Hannema2, T. Premsler3, R. Yang4, T. Mueller5, 
B. Gaßner3, H. Oberwinkler3, F. Roelfsema6, G. Santen1, T. Prickett7, S. G. Kant1, A. J. M. A. 
Verkerk8, A. G. Uitterlinden8, E. Espiner7, A. M. Pereira6, M. Kuhn3, J. Wit2;  
1Department of Clinical Genetics, LUMC, Leiden, Netherlands, 2Department of Pediatrics, 
LUMC, Leiden, Netherlands, 3Institute of Physiology, University of Würzburg, Würzburg, 
Germany, 4Institute of Biomedical Sciences, Academia Sinica, Taipei, Taiwan, 5Department 
of Molecular Plant Physiology and Biophysics, Julius-von-Sachs-Institute, Biocenter, 
University of Würzburg, Würzburg, Germany, 6Department of Endocrinology and Metabolic 
Diseases, LUMC, Leiden, Netherlands, 7Department of Medicine, University of Otago, 
Christchurch, New Zealand, 8Department of Internal Medicine, Erasmus Medical Centre, 
Rotterdam, Netherlands.

Here we describe the combined approach of whole exome sequencing (WES) 
and subsequent functional studies in the identification and characterization of 
a novel activating NPR2 gene mutation in a healthy male with extreme tall sta-
ture (221 cm). GH hormone overproduction, known syndromes, and a deleti-
on in chromosome 15q25.2q25.3 containing 8 protein-coding genes had been 
excluded as the cause of tall stature. WES was performed and analysis of the 
data with a home-made analysis pipeline elucidated a heterozygous missense 
mutation in the NPR2 gene (c.1963C>T p.Arg655Cys) within the NPR2 kinase 
homology domain as the most likely pathogenic event. This variant was not 
present as a known variant in any of the available databases. The NPR2 mu-
tation was not found in the patient’s sister or son, who are tall but within the 
normal range. His parents were not available for analysis. Transfection studies 
of the mutant NPR2 protein in HEK293 cells resulted in increased basal and 
CNP stimulated NPR2 activity. Co-expression of wild-type and mutant NPR2 
resulted in increased activity, close to the value of mutant NPR2 alone, sugge-
sting a dominant positive effect. Co-immunoprecipitation studies confirmed 
heterodimer formation of wild-type and mutant NPR2. Studies using skin fi-
broblasts of the patient showed increased NPR2 activity after stimulation with 
CNP, confirming that the mutant NPR2 enhances CNP-NPR2-cGMP signalling. 
This pathway is critically involved in bone development by stimulating grow-
th plate chondrocyte differentiation and proliferation. We conclude that the 
identified NPR2 mutation in our patient is responsible for the extremely tall 
stature.
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Ferring. F. Consultant/Advisory Board; Modest; Tercica, Ipsen, Pfizer, Prolor, Teva, 
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P13.33
Performance enhancement of Haloplex target enrichment disease 
panels using advanced probe design algorithms
S. Happe1, F. Roos2, M. Isaksson2, E. Åström2, P. Eriksson2, M. Danielsson2, H. Johansson2, M. 
Guadalupe1, J. Deng1, F. Dahl2;  
1Agilent Technologies, Cedar Creek, TX, United States, 2Agilent Technologies, Uppsala, 
Sweden.

Targeted next-generation sequencing (NGS) is a powerful technology that is 
transforming the understanding of human disease. The Haloplex PCR method 
combines target enrichment and sequencing library preparation in a simp-
le one day protocol without the requirement for dedicated instrumentation. 
While the Haloplex method is highly specific and results in deep coverage 
across targets of interest for variant identification, specimens such as for-
malin-fixed paraffin-embedded (FFPE) tissues present challenges due to age, 
presence of interfering substances, limited material, and DNA template degra-
dation and damage. To make the Haloplex protocol even more robust when 
using difficult samples, we examined the effect of probe design parameters 
on enrichment metrics and variant calling performance using several disease-
specific panels with various sample types. We focused on targeting shorter 
fragment sizes, capturing both strands of the target DNA, building redundancy 
into design, and adjusting stringency settings for targets with high homology 
to other regions of the genome. We demonstrate how these advanced design 
considerations improved the performance of the disease panels in terms of 
coverage, uniformity, and specificity. We also discuss the effect of probe design 
on coverage of hotspot regions, false positive rates due to formalin-induced 
damage, and allelic balance in the case of low frequency mutations. Our results 
demonstrate the utility of Haloplex for targeted next-generation sequencing 
using challenging samples often encountered during disease research and as-
say development.

  S. Happe: A. Employment (full or part-time); Significant; Agilent Technologies. 
E. Ownership Interest (stock, stock options, patent or other intellectual property); 
Modest; Agilent Technologies. F. Roos: A. Employment (full or part-time); Significant; 
Agilent Technologies. M. Isaksson: A. Employment (full or part-time); Significant; 
Agilent Technologies. E. Åström: A. Employment (full or part-time); Significant; 
Agilent Technologies. P. Eriksson: A. Employment (full or part-time); Significant; 
Agilent Technologies. M. Danielsson: A. Employment (full or part-time); Significant; 
Agilent Technologies. H. Johansson: A. Employment (full or part-time); Significant; 
Agilent Technologies. M. Guadalupe: A. Employment (full or part-time); Significant; 
Agilent Technologies. J. Deng: A. Employment (full or part-time); Significant; 
Agilent Technologies. F. Dahl: A. Employment (full or part-time); Significant; Agilent 
Technologies.

P13.34
Whole exome sequencing of germline DNA from non-BRCA1/BRCA2 
familial breast and ovarian cancer cases
S. Gutiérrez-Enríquez1,2, J. Balmaña3,4,2, N. Gadea3,4, N. Bosch3,4,2, A. Tenés1,2, M. Masas5,1,2, R. 
Moreno6, G. Montalban1,7, S. Bonache5,1,2, O. Diez6,1,2;  
1Oncogenetics. Vall d‘Hebron Institute of Oncology-VHIO, Barcelona, Spain, 2Universitat 
Autonoma de Barcelona, Bellaterra, Spain, 3Medical Oncology Department. University 
Hospital Vall d‘Hebron, Barcelona, Spain, 4High Risk and Cancer Prevention Group. Vall 
d‘Hebron Institute of Oncology-VHIO, Barcelona, Spain, 5Oncogenetics. Vall d‘Hebron 
Research Institute-VHIR, Barcelona, Spain, 6University Hospital Vall d‘Hebron, Barcelona, 
Spain, 7Universitat de Barcelona, Barcelona, Spain.

Genetic etiology for the majority of families with breast/ovarian cancer (BC/
OC) is unknown. This could be due to a genetic heterogeneity with multiple 
loci of unequal frequency and penetrance. Next generation sequencing can be 
used to search predisposition genes by sequencing the entire protein-coding 
sequence (exome). In a still ongoing analysis (ISCIII Miguel Servet funded) we 
applied whole-exome sequencing to multiple affected relatives from eight BC/
OC families. Genomic library was prepared from 1 µg of DNA. Exome enrich-
ment was performed using the SureSelect XT HumanAllExon 50Mb (Agilent). 
Sequencing, paired-end 2x100, was performed on a HiSeq2000 instrument (Il-
lumina). Reads were aligned to the human genome (hg19) using the Burrows-
Wheeler Aligner algorithm. Single nucleotide variants (SNVs) and indels were 

identified using the GATK software and annotated with Annovar. Variants were 
filtered for confident calls using a ≥30 quality threshold, ≥15 read depth, and ≥ 
0.15 allele frequencies. The average read depth for capture target regions was 
98.84. Prior to further filtering, variants were assessed for overtly deleterious 
mutation in known BC/OC genes. Then, variants in the 1000 Genomes Project, 
NHLBI Exome Sequencing Project, and dbSNP database with minor allele fre-
quency of ≥1% were removed. Next, variants functionally deleterious in hete-
rocigosis (frameshift and nonsense SNVs) were identified. After filtering, an 
average of 37 deleterious mutations was identified per individual. Only those 
genes with deleterious mutations shared by the affected relatives were consi-
dered. Priority was given to genes implicated in well-established pathways as-
sociated to cancer. The variant validation will be done by Sanger sequencing.

 S. Gutiérrez-Enríquez: None. J. Balmaña: None. N. Gadea: None. N. Bosch: 
None. A. Tenés: None. M. Masas: None. R. Moreno: None. G. Montalban: 
None. S. Bonache: None. O. Diez: None.

P13.35 
Prediction and prioritization of non-coding variants of uncertain 
significance in heritable breast cancer
P. K. Rogan, E. J. Mucaki, E. Dovigi, C. Viner, B. C. Shirley, S. Dorman, A. Stuart, J. Knoll, P. 
Ainsworth; 
University of Western Ontario, London, ON, Canada. 

We present an approach to prioritize pathogenic non-coding, variants of 
uncertain significance (VUS) based on information analysis of changes 
in DNA and RNA sequences bound by regulatory factors. Complete gene 
sequences were captured by solution hybridization, enriching for variants in 
genes that harbor breast cancer risk mutations. Oligo baits for ATM, BRCA1, 
BRCA2, CDH1, CHEK2, PALB2 and TP53 spanned complete coding and 
adjacent intergenic regions. A novel probe design captured both repeat-free 
and effectively single-copy, divergent repeat sequences. After sequencing 21 
patient samples, information theory-based sequence analysis prioritized non-
coding variants predicted to occur within sequences recognized by proteins 
or protein complexes. VUS were screened for mutations affecting binding sites 
in mRNA splicing, by transcription factors (TFBS), and proteins interacting 
with untranslated regions (UTR). Information theory based models of exon 
recognition predict the relative abundance of natural, cryptic, and mutant 
splice isoforms resulting from predicted mutations (Mucaki et al 2013). 
We introduce a similar approach to detect mutations altering TFBS and 
UTR binding sites. Information weight matrices were computed by entropy 
minimization of ENCODE ChIP-seq data for 47 transcription factors expressed 
in breast cancer. Novel variants in patients were then evaluated for alteration 
of TFBS affinity. We predict 9 splicing, 10 TFBS, and 6 UTR variants affect 
gene expression of 6 protein coding genes in the patient samples (from 7,909 
variants in 7 genes). This strategy more comprehensively covers non-coding 
regions in breast cancer genes than repeat masking, and introduces a unified 
framework for systematic interpretation of VUS that affect expression.

 P.K. Rogan: E. Ownership Interest (stock, stock options, patent or other 
intellectual property); Significant; Cytognomix. E.J. Mucaki: None. E. Dovigi: 
None. C. Viner: None. B.C. Shirley: None. S. Dorman: None. A. Stuart: None. J. 
Knoll: E. Ownership Interest (stock, stock options, patent or other intellectual 
property); Significant; Cytognomix. P. Ainsworth: None.

P13.36
Development and validation of massively parallel sequencing for the 
routine molecular diagnosis of hereditary breast and ovarian cancer
L. Castéra1,2, J. Bauman1, O. Bruet1, A. Legros1, A. Rousselin1, B. Brault1, R. Fouillet1, 
O. Letac1, O. Bera3, C. Dugast4, V. Layet5, P. Berthet6, F. Polycarpe6, A. Hardouin1,2, T. 
Frebourg7,2,8, S. Krieger1,2,9, D. Vaur1,2; 
1Department of Cancer Biology and Genetics CLRCC François Baclesse, Caen, France, 
2Inserm UMR 1079, Rouen, France, 3Department of Genetics, University Hospital, Fort de 
France, France, 4Department of Genetics, University Hospital, Rennes, France, 5Department 
of Genetics, Jacques Monod Hospital, Le Havre, France, 6Department of Genetics, CLRCC 
François Baclesse, Caen, France, 7Department of Genetics, University Hospital, Rouen, 
France, 8University, Rouen, France, 9University, Caen, France.

In order to optimize the molecular diagnosis of hereditary breast and ova-
rian cancer (HBOC), we developed a NGS-based routine screening based on 
the capture of 21 genes (exons and introns) involved in HBOC, pooling of 12 
indexed DNA, 2x76bp paired-end sequencing on a GAIIx and confirmation by 
Sanger sequencing or MLPA/QMPSF. The bioinformatic pipeline includes CA-
SAVA, NextGENe, CNVseq and Alamut-HT. The procedure allows the analysis of 
80 patients per run with a 60x coverage. We validated this procedure first by 
analysis of 60 DNA with deleterious SNV, indels or genomic rearrangements 
of BRCA1 or BRCA2, then by performing in parallel the NGS and Sanger se-
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quencing/MLPA analyses of BRCA1 and BRCA2 in 160 patients. All mutations 
detected by conventional procedures were detected by NGS. We then analysed 
707 new patients for SNV and Indels. We detected 91 variations inducing a 
premature codon stop or a splice defect, in BRCA1(n=28), BRCA2(n=24) and 
39 in the other genes: ATM(n=5), CHEK2(n=5), PALB2(n=5), MRE11A(n=4), 
RAD51C(n=3), NBN(n=3), RAD50(n=2), BARD1(n=1), CDH1(n=1), MSH2(n=4), 
PMS2(n=2), PMS1(n=1), MLH3(n=1), RAD51D(n=1) and RAD51B(n=1). Inter-
pretation of these potentially deleterious variants is being performed by se-
gregation studies within the families. We also detected potentially deleterious 
21 missense mutations, including 11 within BRCA1 and BRCA2 (Align GVGD 
score > C65 MAF in ESP sample <0.01). These results demonstrate the efficien-
cy of this NGS procedure to perform molecular diagnosis of HBOC and shows 
that the fraction of potentially deleterious mutations detected within the other 
genes than BRCA1 and BRCA2 justifies their analysis.

L. Castéra: None. J. Bauman: None. O. Bruet: None. A. Legros: None. A. 
Rousselin: None. B. Brault: None. R. Fouillet: None. O. Letac: None. O. Bera: 
None. C. Dugast: None. V. Layet: None. P. Berthet: None. F. Polycarpe: None. A. 
Hardouin: None. T. Frebourg: None. S. Krieger: None. D. Vaur: None.

P13.37
Ultra-Fast BRCA1/2 Analysis for Clinical Diagnostics of DNA from Blood 
Samples
A. H. Petersen, A. Bojesen;  
Department of Clinical Genetics Vejle Hospital, Vejle, Denmark.

Several studies have indicated that, hereditary breast and ovarian cancer pa-
tients who harbor mutations in BRCA1/2 can benefit from new therapeutics, 
known as poly-ADP-ribose polymerase (PARP) inhibitors. Patients suitable for 
entry in protocols using PARP inhibitors are typically at a late stage of their 
cancer disease. If patients without prior knowledge of mutations in BRCA 1/2 
should benefit from treatment, very fast screening for mutations in BRCA 1/2 
is needed. Therefore, we developed a novel in-house ultra-fast BRCA1/2 muta-
tion analysis, making it possible to screen the coding regions, the intronic regi-
ons (33-1881 bp) flanking the exons and the 5’ and 3’ UTRs of the BRCA1 and 
BRCA2 genes within two weeks. This allows BRCA1/2 positive patients to be 
enrolled in clinical trials at an earlier stage, since traditional Sanger sequence 
based screening of BRCA1/2 may take up to, as long as 3 months, in Denmark.
Method: Genomic DNA was subjected to 13 individual LongRange PCR am-
plifications (In House primer design and Qiagen LongRange PCR kit). 1 ng 
of pooled amplicon DNA was used as input DNA for the library preparation 
(Nextera XT, Illumina). Sample libraries were multiplexed and sequenced on a 
MiSeq (PE 2x 150 bp, dual indexing). Data analysis was performed using CLC 
Genomic Workbench. Patient DNA was tested for larger InDels using MLPA 
P002-C2 and P045-B3.
Results: A total of 60 patient samples have been analyzed since August 2012. 
The average analysis time is 13.3 days (8 to 25 days), and 6 disease causing 
mutations have been detected.

 A.H. Petersen: None. A. Bojesen: None.

P13.38
Screening FFPE archival tissue for mutations in BRCA1 and BRCA2 - A 
new paradigm in genetic counselling/investigation
A. Bojesen1, K. D. Steffensen2, M. M. Aagaard1, A. H. Petersen1;  
1Department of Clinical Genetics, Vejle Hospital, Vejle, Denmark, 2Department of Oncology, 
Vejle Hospital, Vejle, Denmark.

By revealing the BRCA status of deceased relatives using archival Formalin-
Fixed Paraffin-Embedded (FFPE) samples, genetic counsellors get an extra 
tool to make more qualified risk assessment on living family members. The 
elucidation of a family’s BRCA status may also release family members from 
psychological worries, if the test result is BRCA negative. Importantly, if the 
test result is positive for a disease causing BRCA mutation, the genetic coun-
sellors can guide the family members about the benefits of genetic testing and 
screening programs.
The department of Clinical Genetics at SLB-Vejle Hospital, Denmark, is imple-
menting a targeted sequencing strategy of 29 cancer genes including BRCA1/2 
for routine analysis of mutations in DNA extracted from FFPE samples < 10 
years old. The first study included 7 FFPE samples and 1 blood sample, all with 
a known germline BRCA mutation, and focused on examining the quality of 
the chosen method for targeting the cancer genes, and setting up a data analy-
sis pipeline. A second study involves FFPE samples from 20 cancer specimens 
with a known germline BRCA1/2 mutation and focus on examining the relati-
onship between the age of FFPE sample, quality and amount of DNA required 
to get a successful result.
Results: All BRCA mutations were identified except from a large deletion. The 

mean coverage was between 628-1079x, and 74.9-98.5% of the target region 
had a coverage of at least 30x. Through these studies, expertise will be gained 
providing the genetic counsellors with an important tool in the battle against 
inherited cancer disposition.

 A. Bojesen: None. K.D. Steffensen: None. M.M. Aagaard: None. A.H. Petersen: 
None.

 
P13.40
Targeted high-throughput sequencing of 220 genes identifies a high 
proportion of causative mutations in 50 patients with undiagnosed 
intellectual disability
C. Redin1,2, J. Lauer3, S. Le Gras4, V. Geoffroy4, A. Creppy1,3, Y. Herenger3, Y. Alembik5, M. 
Doco-Fenzy6, B. Doray5, P. Edery7, S. El Chehadeh8, E. Flori9, G. Lesca7, A. Masurel8, B. 
Gerard3, J. Muller1,3, B. Jost4, L. Olivier-Faivre8,10, J. Mandel1,2,3, A. Piton1,2;  
1Department of Translational Medicine and Neurogenetics, IGBMC, Illkirch 
Graffenstaden, France, 2Chaire de Génétique Humaine, Collège de France, Paris, 
France, 3Laboratoire de Diagnostic Génétique, Hôpitaux Universitaires de Strasbourg, 
Strasbourg, France, 4Microarray and Sequencing Platform, IGBMC, Illkirch 
Graffenstaden, France, 5Service de Génétique Médicale, Hôpitaux universitaires de 
Strasbourg, Strasbourg, France, 6Biology Section, Department of Genetics, University 
Hospital of Reims, Reims, France, 7Laboratoire de Cytogénétique Constitutionnelle, 
Service de Génétique, Centre de Biologie et de Pathologie Est, Hospices Civils de Lyon, 
Bron, France, 8Centre de génétique et Centre de Référence Anomalies du développement 
et Syndromes malformatifs, Hôpital d‘Enfants, CHU Dijon, Dijon, France, 9Service de 
cytogénétique, Hôpitaux universitaires de Strasbourg, Strasbourg, France, 10Génétique 
des anomalies du développement (GAD) EA 4271, Faculté de Médecine, Université de 
Bourgogne, Dijon, France.

Over 200 genes have a well-documented implication in monogenic forms 
of intellectual disability (ID), including 100 located on the X-chromosome. 
While there is a good coverage for diagnostic demands in patients with evo-
cative syndromic forms, in lesser syndromic patients the diagnostic offer is 
limited to Fragile-X and CGH-array analyses and most cases hence remain 
undiagnosed.
We tested a targeted exon-capture strategy of 220 ID genes (100 XLID genes 
and 120 autosomal genes mostly associated to dominant forms) coupled 
with multiplexing and NGS. We successfully analyzed 50 patients (mostly 
males and sporadic cases) with undiagnosed moderate to severe ID.
We identified eight certainly-causative mutations: five maternally-inherited 
in X-linked genes (DMD/DP71, KDM5C, MAOA, MECP2, SLC9A6) and three 
truncating de novo in autosomal genes (DYRK1A, RAI1, TCF4). We also re-
ported four likely-causative X-linked mutations in HUWE1, IQSEC2, SRPX2 
and FLNA requiring additional validation analyses.
Interestingly, the DMD/DP71 mutation is a very distal frameshift in a patient 
with no muscular phenotype. The MECP2 mutation is an exceptionally com-
plex rearrangement detected in an 11 years-old boy with severe ID and his 
unaffected mother. Patients with RAI1 and TCF4 mutations did not present 
with clear phenotypic traits evocative of Smith-Magenis or Pitt-Hopkins 
syndromes.
The identification of certainly/likely causative mutations in 16%/24% of 
the patients proves the relevance of our strategy for the diagnosis of ID, 
being more cost-effective than trio-exome sequencing while leading to a 
comparable proportion of diagnostic results (16%/41% in 100 trios, de Ligt 
et al.; 31%/43% in 51 trios, Rauch et al., 2012).

 C. Redin: None. J. Lauer: None. S. Le Gras: None. V. Geoffroy: None. A. 
Creppy: None. Y. Herenger: None. Y. Alembik: None. M. Doco-Fenzy: None. B. 
Doray: None. P. Edery: None. S. El Chehadeh: None. E. Flori: None. G. Lesca: 
None. A. Masurel: None. B. Gerard: None. J. Muller: None. B. Jost: None. L. 
Olivier-Faivre: None. J. Mandel: None. A. Piton: None.

P13.41
Using Ion AmpliSeq™ RNA to Detect Fusion Transcripts in Human 
Oncology Samples
S. Magdaleno, J. Schageman, L. Chapman, B. Setterquist;  
Ambion, Inc, a part of Life Technologies, Austin, TX, United States.

We have developed a new method of targeted RNA sequencing application 
for low input and degraded FFPE total RNA samples using the Ion Ampli-
Seq™ RNA technology. This technology has been shown to be technically 
reproducible, quantitative and to maintain excellent correlation with qPCR 
using TaqMan gene expression assays. We have applied this novel targeted 
RNA sequencing approach to the detection of fusion transcripts in human 
disease tissues.
Panels of amplicons were designed to all the known fusion transcripts as-
sociated with mesenchymal neoplasms (soft tissue tumors). The Ion Ampli-
Seq™ RNA technology was used to quickly scan through all known chimeric 
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transcription factors in the COSMIC database that have been observed in 
soft tissue tumors. This was accomplished by generating a fusion transcript 
AmpliSeq™ RNA panel that contained oligo primers specific for highly ob-
served fusion transcripts as well as, rare fusion transcripts in a single tube. 
Thus, if the fusion transcript is expressed in the sample, that amplicon will 
be present and contribute to the mapped reads on the Ion PGM. If the fusion 
transcript is not present in the sample, the unused oligonucleotides are de-
stroyed and no reads are produced. With this approach hundreds of fusion 
transcripts can be screened in a simultaneously in a single tube on the Ion 
PGM with resolution down to the single nucleotide level. Data from positive 
and negative control tissues will be demonstrated as a proof of principle 
for the use of Ion AmpliSeq™ RNA for the detection of fusion transcripts in 
oncology samples.

  S. Magdaleno: A. Employment (full or part-time); Significant; Ambion, a part of 
Life Technologies. J. Schageman: A. Employment (full or part-time); Significant; 
Ambion, a part of Life Technologies. L. Chapman: A. Employment (full or 
part-time); Significant; Ambion, a part of Life Technologies. B. Setterquist: A. 
Employment (full or part-time); Significant; Ambion, a part of Life Technologies.

P13.42
Streamlined Ion Torrent PGM-based diagnostics: BRCA1 and BRCA2 
genes as a model
J. Tarabeux1, B. Zeitouni2, V. Moncoutier1, H. Tenreiro1, K. Abidallah1, S. Lair2, P. Legoix-
Né3, Q. Leroy3, E. Rouleau1, L. Golmard1, E. Barillot1, M. H. Stern4, T. Rio-Frio3, D. Stoppa-
Lyonnet1,5, C. Houdayer1,5;  
1Institut Curie, Paris, France, 2Institut Curie, U900, Paris, France, 3Institut Curie, NGS 
platform, Paris, France, 4Institut Curie, U830, Paris, France, 5Université Paris Descartes, 
Sorbonne Paris Cité, Paris, France.

To meet challenges in terms of throughput and turnaround time, many dia-
gnostic laboratories are shifting from Sanger sequencing to higher through-
put second-generation sequencing (SGS) platforms. Bearing in mind that 
the performance and quality criteria expected from SGS in diagnostic or 
research settings are strikingly different, we have developed an Ion Torrent 
PGM-based routine diagnostic procedure for BRCA1/2 sequencing. The pro-
cedure was first tested on a training set of 62 control samples, and then 
blindly validated on 77 samples in parallel with our routine technique. The 
training set was composed of difficult cases, e.g. insertions and/or deleti-
ons of various sizes, large-scale rearrangements and, obviously, mutations 
occurring in homopolymer regions. We also compared two bioinformatics 
solutions in this diagnostic context, an in-house academic pipeline and the 
commercially available NextGene software (Softgenetics). NextGene analy-
sis provided higher sensitivity, as 4 previously undetected nucleotide varia-
tions were found. Regarding specificity, an average of 1.5 confirmatory San-
ger sequencings per patient was needed for complete BRCA1/2 screening. 
Large-scale rearrangements were identified by two distinct analyses, i.e. 
bioinformatics and fragment analysis with electrophoresis profile compari-
son. Turnaround time was enhanced, as series of 30 patients were sequen-
ced by one technician, making the results available for the clinician in 10 
working days following blood sampling.
BRCA1/2 genes are a good model, representative of the difficulties common-
ly encountered in diagnostic settings, which is why we believe our findings 
are of interest for the whole community and the pipeline described can be 
adapted by any user of PGM for diagnostic purposes.

 J. Tarabeux: None. B. Zeitouni: None. V. Moncoutier: None. H. Tenreiro: 
None. K. Abidallah: None. S. Lair: None. P. Legoix-Né: None. Q. Leroy: 
None. E. Rouleau: None. L. Golmard: None. E. Barillot: None. M.H. Stern: 
None. T. Rio-Frio: None. D. Stoppa-Lyonnet: None. C. Houdayer: None.

P13.43
Colorectal cancer predisposition with multiplex PCR enrichment in an 
Ion Torrent PGM-based routine diagnostic process
C. Lefol1, J. Tarabeux2, B. Zeitouni3, S. Lair3, C. Guy1, F. Copigny1, K. Abidallah2, H. 
Tenreiro2, Q. Leroy4, N. Servant3, V. Moncoutier2, L. Golmard2, T. Rio Frio4, D. Stoppa-
Lyonnet2, C. Houdayer2, E. Rouleau1;  
1Institut Curie - Service de Génétique, Paris-St Cloud, France, 2Institut Curie - Service 
de Génétique, Paris, France, 3INSERM U900, Mines Paris Tech, centre de recherche de 
l‘institut Curie, Paris, France, 4Next generation sequencing platform, centre de recherche 
de l‘institut Curie, Paris, Paris, France.

BACKGROUND: Colorectal cancer predisposition can occur either in the 
Lynch Syndrome (4 genes) and also with Familial Adenomatous Polyposis 
(2 genes). We developed an Ion Torrent PGM-based routine diagnostic pro-
cess for sequencing those genes based on the Multiplicom HNPCC and FAP 
MASTR kit. The goal was to estimate the performance of this system and to 
extend to the routine diagnostic process.

METHODS: The procedure was first tested on a training set of 16 samples 
from patients with a suspicion of Lynch syndrome and 16 samples from 
patients with an attenuated polyposis syndrome. For those 32 patients, a 
screening with qPCR-HRM method was performed for MLH1 , MSH6 , MSH2 
(85 variants) and MUTYH (42 variants). The variants were 4 deleterious in 
MSH2 , 2 in MLH1 , 4 in MSH6 . The variants were 4 deleterious in APC and 
1 monoallelic and 1 biallelic in MUTYH gene. All data were analyzed with 
NextGene module.
RESULTS: All deleterious variants were detected. The difficulties were ob-
served mainly with homozygous variants, PMS2pseudogene and indel vari-
ants in homopolymer region. In addition to mutants already identified, two 
deleterious mutations were identified in PMS2 and APC gene, whereas the 
screening was pending. The assets and limitation of the approach will be 
discussed.
CONCLUSIONS: This new approach offers the possibility to propose a widest 
panel of screened genes, reducing the time lag in the diagnostic process due 
to unspecific tumor information (attenuated polyposis or no molecular data 
available).

 C. Lefol: None. J. Tarabeux: None. B. Zeitouni: None. S. Lair: None. C. Guy: 
None. F. Copigny: None. K. Abidallah: None. H. Tenreiro: None. Q. Leroy: 
None. N. Servant: None. V. Moncoutier: None. L. Golmard: None. T. Rio Frio: 
None. D. Stoppa-Lyonnet: None. C. Houdayer: None. E. Rouleau: None.

P13.44
IonTorrent: 2nd generation sequencing in a diagnostic laboratory
B. Dworniczak, S. Fleige-Menzen, N. Bogdanova, P. Pennekamp;  
University Hospital Muenster, Muenster, Germany.

Molecular diagnosis of complex human genetic diseases is still challenging 
because in most cases multiple genes harboring putative deleterious muta-
tions have to be investigated. So far in most diagnostic laboratories Sanger 
sequencing is used but capillary sequencing is excessive time-consuming 
and expensive at least for the screening of multiple genes. Recently next-
generation sequencing (NGS) technologies have started to be applied, but 
because these technologies are made especially for large sequencing pro-
jects it is not easy to scale it down for screening a set of disease causing 
genes in a diagnostic laboratory. To fill this gap table top NGS systems have 
been introduced by Life Sciences (Ion Torrent PGM) from Illumina (MiSeq) 
and from Roche (GS Junior). While Illumina and roche launched sequencer 
adapted to established technology IonTorrent introduced a sequencing de-
vice using a sequencing technology based on the detection of hydrogen ions 
that are released during the polymerization of DNA.
To validate this technology in respect to usability, software requirements 
and accuracy we tested several gene panels comprising between 3 and 420 
genes covering between 200 and 16000 exons. Regions of interest were en-
riched in different ways: single PCR, multiplex PCR (AmpliSeq, IonTorrent; 
GeneRead NGS System, Qiagen) or HaloPlex custom specific kits (Agilent). 
Our validation showed that for enrichment multiplex PCR is the superior 
technology and that with the exception of one all tested software packages 
are either excessive time consuming or did not find the mutations at all and 
still need urgent improvements.

 B. Dworniczak: None. S. Fleige-Menzen: None. N. Bogdanova: None. P. 
Pennekamp: None.

P13.45
Whole-genome sequencing in Kallmann syndrome
J. Känsäkoski1,2, S. Karinen3, H. Niinikoski4, J. Toppari4, S. Hautaniemi3, J. Tommiska1,2, T. 
Raivio1,2;  
1University of Helsinki, Institute of Biomedicine/Physiology, Helsinki, Finland, 2Children‘s 
Hospital, Helsinki University Central Hospital (HUCH), Helsinki, Finland, 3Genome-Scale 
Biology Research Program, University of Helsinki, Helsinki, Finland, 4Children‘s Hospital, 
Turku University Hospital, Turku, Finland.

Kallmann syndrome (KS) is a rare disorder characterized by absent/defec-
tive sense of smell and absent/incomplete puberty resulting from defects 
in the development of the hypothalamic GnRH neuron population. X-linked 
recessive, autosomal dominant (AD) and autosomal recessive (AR) inheri-
tance patterns have all been described in KS patients, and di-or oligogenic 
inheritance of the disorder has also been suggested. Mutations in the many 
genes already connected with the disorder explain only about 30-40 % of 
the cases, implying new disease genes are yet to be found. Whole-genome 
sequencing data of a male KS patient and his healthy parents and brother 
was analyzed to search for candidate causal variants in the coding regions of 
the patient’s genome. Different filtering criteria were used for different mo-
des of inheritance: 1) AD de novo mutation; 2) homozygous AR mutation; 3) 
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compound heterozygous AR mutation; 4) AD mutation with sex-dependent 
penetrance. We only considered novel variants. Scenarios 1 and 2 were ruled 
out as no candidate variants were left after filtering. No obvious causal vari-
ants were found for scenarios 3 and 4. Comparison of the patient’s genome 
against that of his healthy brother revealed variants in several interesting 
genes involved in cell migration and axon guidance, including ITGB1 and 
NDNF. Additional analysis of de novo copy number variations and detection 
of SNPs and indels in genes encoding miRNAs revealed no further candidate 
variations. These results highlight the many challenges still present in the 
study of genetically heterogeneous disorders.

 J. Känsäkoski: None. S. Karinen: None. H. Niinikoski: None. J. Toppari: 
None. S. Hautaniemi: None. J. Tommiska: None. T. Raivio: None.

P13.46
A combined NGS and CGH arrays approach identifies novel TRIM32 
mutations in an unclassified case of limb-girdle muscular dystrophy
J. Nectoux1,2,3, F. Leturcq1,4, J. Urtizberea5, R. Ben Yaou4, I. Nelson4, A. Cobo5, M. Arné-Bes6, 
E. Uro-Coste6, I. Richard7, S. Baulande8, P. Nitschke9, M. Claustres10, G. Bonne4, J. Chelly1,2,3, 
N. Levy11, M. Cossée10;  
1Laboratoire de Biochimie et Génétique Moléculaire, Assistance Publique - Hôpitaux 
de Paris, Hôpital Cochin, Paris, France, 2Laboratoire de Génétique des Maladies 
Neurodéveloppementales, UMR 8104, Université Paris Descartes, Institut Cochin, Paris, 
France, 3Inserm U1016, Paris, France, 4Institut de Myologie, UPMC UM76, Inserm U974, 
Cnrs UMR7215, GH Pitié-Salpêtrière, Paris, France, 5Centre de référence neuromusculaire 
GNMH, Hendaye, France, 6Centre de référence neuromusculaire, CHU Toulouse, Toulouse, 
France, 7Généthon, Evry, France, 8PartnerChip, Génopole Campus 2, Evry, France, 
9Plateforme de Bioinformatique, Université Paris Descartes, Paris, France, 10Laboratoire 
de Génétique Moléculaire, Inserm U827, UM1, CHRU Montpellier, Montpellier, France, 
11Inserm UMR_S910, Université de la Méditerranée, Génétique médicale & Génomique 
Fonctionnelle Faculté de Médecine de Marseille, Marseille, France.

The EU-funded NMD-Chip project was established to design, develop and va-
lidate new sensitive high throughput DNA arrays to efficiently diagnose pa-
tients affected with neuromuscular disorders (NMDs). In this context, both 
CGH arrays to detect copy number variations as well as Sequence Capture 
(SC) arrays for massive re-sequencing and point mutation detection, have 
been set up, allowing the simultaneous screening of more than 50 genes 
known to be involved in NMDs, in addition to hundreds of candidate genes 
selected from experimental and published data. Thanks to these combined 
NGS and CGH arrays approaches, we report here the molecular diagnosis of 
TRIM32 compound heterozygous mutations in a 50 year-old male patient 
suffering from slowly progressive muscle weakness, characterized by a late 
age of onset (30y), unspecific limb-girdle muscular dystrophy with scapular 
winging and moderately elevated CPK (400U/I). For this patient, sequen-
cing of TRIM32 using the custom in-solution DNA SC library revealed first a 
distal frameshift mutation, c.1603delC (p.Leu535Serfs*21) which appeared 
at homozygous state. Because there was no history of consanguinity, a pos-
sible deletion of the other allele of TRIM32 has been investigated by CGH 
array, which allowed the identification of a large deletion of chromosome 
9 encompassing the whole TRIM32 gene. Defects in TRIM32 have already 
been reported in limb-girdle muscular dystrophy type 2H (LGMD2H), also 
known as muscular dystrophy Hutterite type, a rather mild and progressive 
myopathy characterized by a wide phenotypic heterogeneity. These novel 
mutations confirm that integrity of the C-terminal domain of TRIM32 is ne-
cessary for muscle maintenance.

 J. Nectoux: None. F. Leturcq: None. J. Urtizberea: None. R. Ben Yaou: 
None. I. Nelson: None. A. Cobo: None. M. Arné-Bes: None. E. Uro-Coste: 
None. I. Richard: None. S. Baulande: None. P. Nitschke: None. M. Claustres: 
None. G. Bonne: None. J. Chelly: None. N. Levy: None. M. Cossée: None.

P13.47
Identifying the incidence of rare genetic disorders in infants with 
liver disease using targeted next generation sequencing.
K. E. McKay1, Z. Gray2, A. Yeung1, H. Bair1, C. Lloyd2, J. L. Hartley2, C. Hendriksz3, F. 
Macdonald1, D. A. Kelly2, P. Gissen4;  
1West Midlands Regional Genetics Service, Birmingham, United Kingdom, 2Birmingham 
Children‘s Hospital, Birmingham, United Kingdom, 3Salford Royal Hospital, Birmingham, 
United Kingdom, 4UCL Institute for Child Health, Birmingham, United Kingdom.

Background: The incidence of infantile liver disease due to rare genetic dis-
orders, including Niemann Pick type C (NPC), progressive familial intrahe-
patic cholestasis (PFIC) and citrin deficiency (CD) is unknown. Early genetic 
diagnosis allows targeted therapy avoiding inappropriate liver transplan-
tation. Traditional testing by sequential sequencing of the genes involved 
using Sanger sequencing is costly and time consuming. Next generation 
sequencing (NGS) permits simultaneous analysis of multiple genes whilst 
reducing time to diagnosis and cost.

Aim: To develop a targeted NGS screen to diagnose genetic disorders in in-
fants with liver disease.
Methods: 14 centres worldwide recruited 230 infants less than 2 years old 
presenting with cholestasis, acute liver failure or splenomegaly. The 6 ge-
nes involved in NPC, PFIC and CD were sequenced using 48.48 Access Array 
(Fluidigm) and GS Junior (Roche). Variants were classified into likely patho-
genic, unknown significance (VUS), and likely non-pathogenic groups.
Results: Testing was complete in 181 cases. A genetic diagnosis was possib-
le in 18 patients (10%, see Table). A further 7 patients (5%) had only one 
likely pathogenic mutation, and approximately 20% had VUS only with no 
pathogenic mutations.

Number of patients
Gene Diagnosis Carrier
NPC1 1 2
NPC2 0 0
ATP8B1 3 1
ABCB11 9 1
ABCB4 5 5
SLC25A13 0 0
Conclusions: The combined incidence of these genetic diseases in infanti-
le liver disease is 10% with PFIC type 2 being the most common. NGS has 
shown to be an efficient method of analysing multiple genes for these disor-
ders; pros and cons will be discussed.

 K.E. McKay: None. Z. Gray: A. Employment (full or part-time); Significant; 
Actelion Pharmaceuticals. A. Yeung: A. Employment (full or part-time); Significant; 
Actelion Pharmaceuticals. H. Bair: None. C. Lloyd: None. J.L. Hartley: None. C. 
Hendriksz: B. Research Grant (principal investigator, collaborator or consultant 
and pending grants as well as grants already received); Modest; Actelion 
Pharmaceuticals. F. Macdonald: None. D.A. Kelly: B. Research Grant (principal 
investigator, collaborator or consultant and pending grants as well as grants 
already received); Modest; Actelion Pharmaceuticals. P. Gissen: B. Research 
Grant (principal investigator, collaborator or consultant and pending grants as well 
as grants already received); Modest; Actelion Pharmaceuticals.

P13.48
Massive parallel sequencing in molecular diagnostics: universal tailed 
amplicon sequencing of lynch syndrome genes
M. F. Hansen1, L. Lavik2, B. Gilde2, T. Vold2, U. Neckmann1, W. Sjursen2,1;  
1Department of Laboratory Medicine, Children‘s and Women‘s Health, The Faculty 
of Medicine, Norwegian University of Science and Technology, Trondheim, Norway, 
2Department of Pathology and Medical Genetics, St. Olavs Hospital, Trondheim, Norway.

Lynch syndrome accounts for 3-5% of all colorectal cancers (CRC), making it 
the most common hereditary CRC syndrome. The disease is inherited in an 
autosomal dominant manner, and is attributed to mutations in either of the 
DNA mismatch repair (MMR) genes MSH2, MSH6, MLH1 and PMS2.
We have one year experience in the use of massive parallel sequencing 
(MPS) (GS Junior, 454 technology, Roche) for diagnostic detection of germli-
ne mutations in Lynch syndrome genes. A time- and cost effective workflow 
suitable for routine molecular diagnostics has been developed. The GS Ju-
nior system is based on emulsion PCR (emPCR) to clonally amplify single 
stranded DNA molecules to be sequenced. Before emPCR a DNA amplicon 
library is prepared by two-step PCR based amplification of the regions of in-
terest. With the use of molecular barcodes (multiplex identifier sequences, 
MIDs), many amplicons from several patients can be pooled and sequenced 
together. All amplicons are sequenced in parallel by pyrosequencing chemi-
stry. Data analysis is done with the AVA-software supplied by Roche. A well-
known problem with Pyrosequencing is incorrect basecalling in homopoly-
meric regions. Our workflow circumvents this issue by Sanger sequencing 
amplicons that contain homopolymers.
Implementation of diagnostic MPS at our laboratory has led to decrease in 
sample turnaround time and costs. We find the technology to be good in 
terms of sensitivity and well suited for use in molecular diagnostic labora-
tories.

 M.F. Hansen: None. L. Lavik: None. B. Gilde: None. T. Vold: None. U. 
Neckmann: None. W. Sjursen: None.

P13.49
Effect of a novel intronic FBN1 mutation on splicing revealed by 
splicing minigene assay.
L. Grodecká1,2, P. Cibulková3, M. Dvoráková3, R. Krenková3, R. Richterová3, A. Baxová4, A. 
Sípek4, T. Honzík4, T. Freiberger1,5;  
1Molecular Genetics Laboratory, CKTCH, Brno, Czech Republic, 2Central European 
Institute of Technology, Masaryk University, Brno, Czech Republic, 3Laboratory of 
medical genetics, AGEL Laboratories, Novy Jicin, Czech Republic, 4General University 
Hospital in Prague, Prague, Czech Republic, 5Central European Institute of Technology, 
Masaryk university, Brno, Czech Republic.

A girl presenting severe neonatal form of Marfan syndrome (MFS) was born 
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to healthy parents. Mutational screening of patient’s DNA revealed an intro-
nic change, 20 bp deletion in intron 34 (c.4211-32_-13del) in the fibrillin-1 
gene (FBN1). In silico predictions of the effect of the deletion on pre-mRNA 
splicing showed marked drop in both the 3’ splice site score and the polypy-
rimidine tract score. As we were not able to perform RT-PCR directly from 
patient’s RNA, we took advantage of splicing minigene assay. We cloned exon 
35 together with neighbouring intronic regions into the vector pET. After 
transfection of HeLa cell line with the wild type and mutant constructs, we 
isolated total RNA and performed RT-PCR. Its results clearly showed that the 
mutation led to exon 35 skipping in the majority of RNA. In patient, this spli-
cing aberration presumably caused the in frame deletion of 126 nucleotides 
from FBN1 mRNA.
The splicing minigene analysis is not a standard diagnostic procedure and 
the results driven from this highly artificial system could differ from the real 
situation in the patient. We can not be sure about precise RNA aberration 
that the examined mutation induced. On the other hand, since we have de-
tected that the mutation affects splicing under certain conditions, there is 
high probability that the mutation disrupts normal splicing to some extent. 
Furthermore, we have not detected any other mutation neither in the FBN1 
gene nor in other MFS-related genes. Hence, we regard the mutation as cau-
sal one in this case.

 L. Grodecká: None. P. Cibulková: None. M. Dvoráková: None. R. Krenková: 
None. R. Richterová: None. A. Baxová: None. A. Sípek: None. T. Honzík: 
None. T. Freiberger: None.

P13.50
Comparison of screening for Marfan syndrome using SSCP and NGS
M. Dvorakova, R. Krenkova, P. Cibulkova;  
Laboratory of Molecular Biology, Laboratore AGEL a.s., Novy Jicin, Czech Republic.

Background: Marfan syndrome (MFS) and Marfan-like diseases are inheri-
ted autosomal dominant disorders that affect connective tissue, the tissue 
that strengthens the body‘s structures, mainly involving the cardiovascular, 
skeletal and ocular systems. The estimated incidence is of about 1:5 000 
- 1:10 000 and approximately 30% of cases are associated with de novo mu-
tations. MFS is caused by mutations in fibrillin-1 gene (FBN1, 15q15-q21.1.) 
resulting in defective glycoprotein fibrillin-1. Recently, two other genes 
TGFBR2 (3p22) and TGFBR1 (9q22) have shown to effect MFS.
Aims: In this study we performed analysis of all exons of FBN1 gene, except 
exon 1, in order to identify pathogenic mutations in unrelated patients with 
clinical diagnosis of MFS. 758 patients were analyzed by SSCP (single-strand 
conformation polymorphism) and 56 by NGS (next generation sequencing).
Materials and Methods: DNA was isolated from whole blood, the molecular 
analysis included SSCP and NGS (GS Junior454, Roche). Exons with abnor-
mal migration patterns and changes in nucleotide sequence were confirmed 
by direct sequencing. Newly detected sequence variants were subjected to 
in silico predictions.
Results: We identified 129 FBN1 mutations by SSCP and 16 FBN1 mutations 
by NGS.
Conclusions: We have confirmed 129 cases of Marfan syndrome caused 
by FBN1 mutation by SSCP analysis, which constitutes detection about 17%, 
and 16 cases by NGS, which constitutes detection about 29%. We have found 
that NGS is a more sensitive method for screening MFS than SSCP.

 M. Dvorakova: None. R. Krenkova: None. P. Cibulkova: None.

P13.51
Preventive genetic testing using microarray technology is perspective 
prophylactic approach in medical practice
M. M. Litvinova1,2, K. G. Shevchenko2, A. V. Polyakov3, A. A. Isaev2;  
1I Moscow State I.M. Sechenov Medical University, Moscow, Russian Federation, 2Human 
Stem Cells Institute, Moscow, Russian Federation, 3Research Centre for Medical Genetics 
of Russian Academy of Medical Sciences, Moscow, Russian Federation.

Currently personalized medicine is developing very rapidly. The main focus 
of such approach is usually concentrated on detection of genetic predisposi-
tion to common complex disorders whereas less attention is devoted to pre-
ventive genetic testing for monogenic diseases. Our previous work proved 
that DNA-analysis for monogenic defects can be useful among newborns. Te-
sting program “Gemascreen” includes 6 conditions: cystic fibrosis, phenyl-
ketonuria, spinal muscular atrophy, autosomal recessive deafness, Gilbert 
syndrome, lactase deficiency. From 211 cases the genotyping results of 115 
analyses were found to be essential for health maintenance of the examined 
persons. In 19 cases the results were beneficial to the planning of individu-
als’ future reproductive behavior (table 1).
To improve diagnosticum the microarray “Ethnogene-400” was developed 

based on APEX technology. The microarray allows to diagnose 80 mono-
genic disorders, 12 multifactor diseases and includes several pharmacoge-
netic tests (table 2). During design of the microarray several points were 
taken into account: Frequencies of diseases in Russian population; Known 
genetic cause of the disorder together with existence of common mutati-
ons in particular genes; Technical capability. Thus using of the microarray 
“Ethnogene-400” will facilitate the prophylactics of genetic disorders in the 
families of asymptomatic carriers and increase life quality and longevity in 
general population.

Genotyping results of 211 newborns for the most 
common monogenic disorders and conditions

Total amount of analyses: 
211

Cases
Hetero-
zygous

Homo-
zygous

Homo-
zygous

Disorders Conditions

Cystic fibrosis (CFTR) 3 Gilbert syndrome 
(UGT1A1) 25

Phenylketonuria (PAH) 2 Lactase deficiency 
(LCT) 89

Spinal muscular atrophy 
(SMN) 5
Autosomal recessive 
deafness (GJB2) 8 1

Total 18 1 114

Monogenic diseases from Federal list of Russian newborn 
screening program included into microarray

Disorder Gene Disease 
frequency

Amount 
of testing 
mutations

Testing 
informativity

Cystic fibrosis CFTR 1/8 500 24 82%
Phenylketonuria 
(type 1) PAH 1/10 000 16 87%
Phenylketonuria 
(type 2) PTS 1/200 000 3 18%
Galactosemia GALT 1/20 000 6 70%
Deafness 
(isolated neurosensory, 
autosomal recessive)

GJB2 1/5 000 6 91%

Deafness 
(Pendred syndrome) SLC26A4 1/10 000 6 50%

 M.M. Litvinova: None. K.G. Shevchenko: None. A.V. Polyakov: None. A.A. 
Isaev: None.

P13.52
Targeted PCR-based enrichment and next generation sequencing 
for diagnostic testing of Primary Microcephalies (MCPH and Seckel 
Syndrome).
S. Drunat1,2, J. Masliah-Planchon1,2, C. Vignal1, H. Cave1, S. Passemard3,2, A. Verloes3,2;  
1Génétique Moléculaire, APHP, Hôpital Robert Debré, Paris, France, 2U676-INSERM, 
Hôpital Robert Debré, Paris, France, 3Génétique Clinique, APHP, Hôpital Robert Debré, 
Paris, France.

Primary Microcephalies (PM) are a group of recessive disorders characte-
rized by reduced head circumference without additional severe brain mal-
formations, normal motor development and mental retardation. PM encom-
pass two phenotypes, primary microcephalic dwarfism (PMDW or Seckel 
syndrome), with growth retardation and Autosomal recessive primary mi-
crocephaly (MCPH), with normal stature. MCPH and PMDW share the same 
pathogenesis and may result from mutations in at least 15 genes. Due to 
genetic heterogeneity, exhaustive conventional Sanger sequencing for PM 
diagnosis is expensive and time consuming and then, 50 to 75% of PM pati-
ents from the Caucasian population have no identified gene defect. In order 
to develop an efficient mutation-screening strategy for diagnosis, we evalu-
ated a multiplex PCR-based approach in combination with next generation 
sequencing on 96 patients. The coding exons of 24 genes known to cause PM 
were targeted. 48 samples were screened with a first primer panel design. 
95.2% of initially targeted regions were effectively covered. Sequencing 
resulted in a mean coverage of 301X with 88% of targeted regions being 
covered more than 25X. In targeted regions, we detected, on average, 163 
variants per patient. Filtering and ranking finally yielded to 27 potentially 
pathogenic mutations still under investigations. The following 48 patients 
were screened with a second panel of primers designed to improve the co-
verage of the targeted regions and are still being analyzed. Our study shows 
the effectiveness of this strategy available to routine laboratories and its op-
timization will achieve the reliability required before its implementation in 
the context of the diagnosis.

 S. Drunat: None. J. Masliah-planchon: None. C. Vignal: None. H. Cave: 
None. S. Passemard: None. A. Verloes: None.
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P13.53
High Throughput Sequencing Approach Identify MAFA as the 
fourteenth MODY gene
R. Artuso1, A. Provenzano2, B. Mazzinghi1, L. Giunti1, V. Ariu3, S. Toni4, M. Salvadori5, M. 
Pistello6, P. Marchetti7, E. Mannucci8, O. Zuffardi9, S. Giglio2,1,1;  
1Medical Genetic Unit, Meyer‘s Children University Hospital, Firenze, Italy, 2Medical 
Genetic Unit, Department of Biomedical, Experimental and Clinical Sciences, University 
of Florence, Firenze, Italy, 3Medical Genetic Unit, Department of Biomendical, 
Experimental and Clinical Sciences, University of Florence, Firenze, Italy, 4Pediatric 
Diabetology Unit, Meyer‘s Children University Hospital, Firenze, Italy, 5Clinical 
Biochemistry Unit, Meyer‘s Children University Hospital, Firenze, Italy, 6Departement of 
Experimental Pathology, University of Pisa, Pisa, Italy, 7Department of Endocrinology 
and Metabolism, University of Pisa, Pisa, Italy, 8Section of Geriatric Cardiology and 
Medicine, Dept of Cardiovascular Medicine, Careggi Hospital, Florence, Italy, Firenze, 
Italy, 9Medical Genetic Unit, University of Pavia, Pavia, Italy.

Maturity-onset diabetes of the young (MODY) is a monogenic form of diabe-
tes mellitus characterised by autosomal dominant inheritance, a young age 
of onset and pancreatic β-cell dysfunction. It is both clinically and genetical-
ly heterogeneous with mutations at the moment in at least thirteen genes. 
Genetic testing for MODY has become a routine procedure allowing to set up 
proper treatment and discriminate from type 2 diabetes (T2D) whose sym-
ptoms are often overlapping. Although more than 40 loci associated with 
T2D or glycemic traits have been reported and reproduced, only a minor 
part of the genetic component of the disease has been explained, and the 
causative variants and affected genes are unknown for many of the loci.
To determine the role of low-frequency coding variants in traits reflecting 
pancreatic β-cell function, insulin sensitivity and glycemia, we performed 
targeted resequencing technology by high-throughput sequencing in 27 pa-
tients with suspected MODY/T2D. They were Sanger sequencing-negative 
for mutations in the GCK, HNF1A, HNF4A, HNF1B genes. We excluded com-
mon, non-coding and synonymous gene variants, and performed in-depth 
analysis on filtered sequence variants in a pre-defined set of 103 genes im-
plicated in glucose metabolism. We found, in association with known hete-
rozygous SNPs already described in diabetes, rare and pathogenetic vari-
ants, demonstrating that this approach led to a genetic diagnosis in most 
of patients.
Interestingly two novel possible causative variations in MAFA gene, implica-
ted in diabetes in animal models, in two different families could identify this 
gene as the fourteenth MODY gene.

 R. Artuso: None. A. Provenzano: None. B. Mazzinghi: None. L. Giunti: 
None. V. Ariu: None. S. Toni: None. M. Salvadori: None. M. Pistello: None. P. 
Marchetti: None. E. Mannucci: None. O. Zuffardi: None. S. Giglio: None.

P13.54
Validation of a novel high-throughput gene variation identification 
assay for diagnosis of monogenic diabetes
M. Hollensted1, R. Gao2, X. Wan2, Y. Liu2, A. P. Gjesing1, O. B. Pedersen1, X. Yi2, T. Hansen1,3,4;  
1The Novo Nordisk Foundation Center for Basic Metabolic Research, Section of 
Metabolic Genetics, Faculty of Health and Medical Sciences, University of Copenhagen, 
Copenhagen, Denmark, 2BGI Shenzhen, Shenzhen, China, 3Steno Diabetes Center, 
Gentofte, Denmark, 4Faculty of Health Sciences, University of Southern Denmark, 
Odense, Denmark.

Introduction: Maturity-Onset Diabetes of the Young (MODY) is a monoge-
nic form of diabetes. It is a heterogeneous disorder and to date, 13 genes 
in which mutations may cause MODY have been reported. These distinct 
molecular etiologies explain the clinical heterogeneity and also differential 
responsiveness to treatment observed among MODY patients. MODY pati-
ents are often misdiagnosed as either type 1 or type 2 diabetes patients, 
resulting in suboptimal treatment, and the importance of correct MODY 
diagnosis through genetic testing is thus evident. So far, however, genetic 
screening has been performed using expensive and time-consuming Sanger 
sequencing.
Aim: To validate a novel high-throughput, cost-effective gene variation iden-
tification assay for diagnosis of monogenic diabetes.
Methods: We generated a novel targeted DNA capture and Illumina next-
generation sequencing assay which is applicable to whole genome regions 
(including exons, introns, and untranslated regions of selected genes). A stu-
dy sample of 70 Danish patients carrying previously identified causative va-
riants in six of the known monogenic diabetes genes (HNF4A, GCK, HNF1A, 
HNF1B, INS and KCNJ11) were screened applying the novel assay.
Results: Among the 70 analyzed disease samples, we identified 63 small 
size single nucleotide polymorphisms and indels as well as seven larger 
deletions and duplications as the pathogenic variants. Our results are con-
sistent with previously identified pathogenic mutations based on Sanger 
sequencing and the use of a Multiplex Ligation-dependent Probe Amplifica-
tion assay.

Conclusion:  The established platform is a cost-effective and high-through-
put gene testing method which may be applied in clinical diagnosis of mo-
nogenic diabetes.

 M. Hollensted: None. R. Gao: A. Employment (full or part-time); Significant; 
BGI Shenzhen, Shenzhen, China. X. Wan: A. Employment (full or part-time); 
Significant; BGI Shenzhen, Shenzhen, China. Y. Liu: A. Employment (full or part-
time); Significant; BGI Shenzhen, Shenzhen, China. A.P. Gjesing: None. O.B. 
Pedersen: None. X. Yi: A. Employment (full or part-time); Significant; BGI 
Shenzhen, Shenzhen, China. T. Hansen: None.

P13.55
Whole exome sequencing as genetic diagnostic tool in Myofibrillar 
Myopathies
M. Neri1, C. Scotton1, T. Castrignanò2, G. Pesole3, G. Vattemi4, G. Tomelleri4, E. Schwartz5, 
N. Daraselia5, E. Kotelnikova5, P. Sabatelli6, B. DallaPiccola7, N. Levy8, C. Beroud8, L. 
Merlini6, A. Ferlini1, F. Gualandi1;  
1University of Ferrara, Ferrara, Italy, 2CASPUR, Roma, Italy, 3University of Bari, Bari, 
Italy, 4University of Verona, Verona, Italy, 5ARIADNE Genomics, Rockville, MD, United 
States, 6Istituti Ortopedici Rizzoli, Bologna, Italy, 7Ospedale Bambino Gesù, Roma, Italy, 
8University of Marseille, Marseille, France.

Hereditary myofibrillar myopathies (MFMs) are a group of rare neuromus-
cular disorders with a great genetic heterogeneity. Currently, the molecular 
genetics diagnosis is based on a gene-by gene approach (six causative genes 
identified until now) which is time consuming and expensive. Furthermore, 
to date, up to 50 % of MFM patients remain devoid of genetic confirmati-
on of their disease. In a selected group of seven MFM patients we adopted 
high throughput techniques as WES (Whole-Exome-Sequencing) and CGH 
(Comparative Genomic Hybridization) to identify causative mutations, also 
supported by gene prioritization based on an algorithm providing candidate 
genes to interrogate the exome. Except for one with an autosomal dominant 
inheritance, all cases were sporadic. In all muscular biopsies, focal areas 
strongly immunoreactive with antibodies against desmin, αB-crystallin and 
myotilin were present within muscle fibers. Among these MFM patients, we 
identified two pathogenic mutations in FLNC gene, two variations in the ti-
tin (TTN) gene and a genomic duplication in LAMA2 gene. We also identified 
a variation located within the CAMK2D gene (not known to be involved in 
muscular diseases) as a novel variation with a possible role in MFM pheno-
type, to be confirmed in larger patients series and by functional evidence. 
We are currently studying a further cohort of 12 MFMs cases by WES ana-
lysis and pathway-driven candidate genes interrogation. We propose that 
these approaches may be the ideal tools for gene identification in MFM and 
other similarly clinically/genetically
heterogeneous muscle diseases.

 M. Neri: None. C. Scotton: None. T. Castrignanò: None. G. Pesole: None. G. 
Vattemi: None. G. Tomelleri: None. E. Schwartz: None. N. Daraselia: None. E. 
Kotelnikova: None. P. Sabatelli: None. B. DallaPiccola: None. N. Levy: 
None. C. Beroud: None. L. Merlini: None. A. Ferlini: None. F. Gualandi: None.

P13.57
Targeted “ciliome” sequencing for gene identification in 
nephronophthisis and associated ciliopathies
P. Krug1,2,3, E. Filhol1,2,3, C. Masson3,2, M. Parisot2, C. Bole-Feysot2, P. Nitschké3,2, I. 
Perrault4,2,3, R. Salomon1,2,5, T. Attié-Bitach6,2,3, K. Tory7,1,2, C. Antignac1,2,8, C. Jeanpierre1,2,3, 
S. Saunier1,2,3;  
1Inserm U983, Paris, France, 2Imagine Institute, Paris, France, 3Université Paris 
Descartes, Sorbonne Paris Cité, Paris, France, 4Inserm 781, Paris, France, 5Department 
of Paediatric Nephrology, AP-HP, Necker Hospital, Paris, France, 6Inserm U781, Paris, 
France, 7Ist Department of Pediatrics, Semmelweis University, Budapest, Hungary, 
8Department of Genetics, AP-HP, Necker Hospital, Paris, France.

Nephronophthisis (NPH) is an autosomal recessive, clinically and genetical-
ly heterogenous renal ciliopathy and a major cause of end stage renal failure 
in childhood. NPH is frequently associated with extra renal defects, retinal 
degeneration, cerebellar hypoplasia, polydactyly, cystic liver, situs inversus 
and skeletal anomalies.
To identify new genes underlying NPH and characterize the genetic bases 
of the phenotypic variability, we have recently developed a targeted high 
throughput approach allowing exome sequencing of 1200 ciliary genes (Su-
reSelect Agilent technologies and SOLiD5500 XL Platform). We screened 
113 patients presenting with isolated (28 cases) or syndromic (85 cases) 
NPH, in whom NPHP1 deletion, the most frequent mutational event, had 
been excluded.
Two pathogenic mutations in known ciliopathy genes were identified in 54 
patients (48%). A major result is that all the genes encoding components 
of the intraflagellar retrograde transport (6 IFT-A genes and DYNC2H1) are 
frequently mutated (20 patients, i.e. 18%). Moreover, we identified 20 new 
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candidate genes, based on the presence of homozygous or compound mu-
tations predicted to be damaging (frameshift, stop, missense) in 25 patients 
(22%). Among the 36 patients without any causative mutation identified, 14 
presented with isolated NPH.
In conclusion, this method proved successful for both identifying mutations 
in already known ciliopathy genes as well as in novel candidate genes and to 
highlight the phenotypic variability associated with mutations of the same 
gene. Further analysis of the ciliome data will allow us to characterize the 
epistatic effect of mutations that could explain the phenotypic variability.

 P. Krug: None. E. Filhol: None. C. Masson: None. M. Parisot: None. C. Bole-
Feysot: None. P. Nitschké: None. I. Perrault: None. R. Salomon: None. T. 
Attié-Bitach: None. K. Tory: None. C. Antignac: None. C. Jeanpierre: None. S. 
Saunier: None.

P13.58
Identification and characterization of a new candidate gene for 
steroid resistant nephrotic syndrome
A. Provenzano1, B. Mazzinghi2, L. Giunti2, F. Becherucci3, L. Murer4, M. Materassi3, P. 
Romagnani5,3, S. Giglio6,2;  
1Medical Genetics Unit, Department of Biomedical, Experimental and Clincal Sciences, 
University of Florence, Firenze, Italy, 2Medical Genetics Unit-Meyer Children‘s University 
Hospital, Firenze, Italy, 3Pediatric Nephrology Unit Meyer Childern‘s University 
Hospital, Firenze, Italy, 4Pediatric Unit Salus Pueri University of Padova, Padova, Italy, 
5Department of Biomedical, Experimental and Clincal Sciences, University of Florence, 
Firenze, Italy, 6Medical Genetic Unit, Department of Biomendical, Experimental and 
Clinical Sciences, University of Florence, Firenze, Italy.

Nephrotic syndrome (NS) is characterized by consistent proteinuria, oede-
ma, hypoalbuminemia, and it can be classified as steroid-sensitive (about 
90%) or steroid-resistant (SRNS-about 10%). To date, mutations in at least 
15 genes have been found to cause SRNS and although mutations in NPHS1 
or NPHS2 are frequent causes of children SNSR, mutations in other genes 
are very rare. In addition, multiple allelism and heterogeneity together with 
a phenotypic clinical overlap require an extensive mutational analysis effort 
to identify the molecular aetiology. To identify SRNS by molecular diagnosis 
has important clinical implication, as this would prevent unnecessary admi-
nistration of corticosteroids and immunosuppressants.
We performed targeting and whole-exome (re)sequencing in 25 probands 
with a diagnosis of a paediatric SNSR (including 25 subjects steroid-sensiti-
ve). Because mutations in several genes have been demonstrated to lead to 
familial or sporadic SNSR, we focused our attention on these genes and on 
those candidates potentially implicated in the pathogenesis of the disorder.
We identified a putative new candidate gene that may allow to define a novel 
clinical entity in the field of genetic disorders (hyperactivation of this gene 
was described to cause NS in podocyte-specific transgenic mice). Definition 
of the causative role of these mutations would represent the first case of an 
defect leading to a disorder where SRNS is part of a more complex clinical 
syndrome including also immunologic alterations. The results of our work 
may lead to the identification of a new causative gene for SRNS and provide 
definition of a previously unidentified clinical syndrome

 A. Provenzano: None. B. Mazzinghi: None. L. Giunti: None. F. Becherucci: 
None. L. Murer: None. M. Materassi: None. P. Romagnani: None. S. Giglio: 
None.

P13.59
Next generation sequencing for neurofibromatosis type 1 molecular 
diagnosis
E. Pasmant1,2, A. Luscan1,2, P. Goussard2, M. Vidaud1,2, B. Parfait1,2, D. Vidaud1,2;  
1UMR745 INSERM, PRES Sorbonne Paris Cité, Université Paris Descartes, Faculté des 
Sciences Pharmaceutiques et Biologiques, Paris, France, 2Service de Biochimie et de 
Génétique Moléculaire, Hôpital Cochin, AP-HP, Paris, France.

Neurofibromatosis type 1 (NF1) is a tumor predisposition syndrome with a 
worldwide birth incidence of 1 in 2500. NF1 is caused by dominant loss-of-
function mutations of the NF1 gene (Neurofibromin 1). NF1 is a large gene 
containing 60 translated exons over ~280 kb. Most NF1 patients have pri-
vate loss-of-function mutations scattered along the NF1 gene. Here, we pre-
sent a NF1 targeted next generation sequencing (NGS) strategy developed at 
the Cochin Hospital (AP-HP, Paris, France). The custom primers panel targe-
ting the entire NF1 coding exons and the 5’ and 3’ UTRs were designed using 
the AmpliSeq Designer. The targeted region (~12 kb) was amplified by 149 
Amplicons of 200 bp using 20 ng of genomic DNA. NGS libraries preparation 
was performed using the Ion AmpliSeq Library Kit 2.0. Template-positive 
bar-coded samples were loaded on Ion 314 chips and sequenced with an Ion 
PGM Sequencer (Lifetechnologies). The 314 chip capacity allowed mixing 
22 bar-coded samples, providing a 150X average coverage. Data were rea-

nalyzed using the Torrent Suite 3.4. Sequence alignment and extraction of 
SNPs and indels were performed using the Variant Caller plugin on the Ion 
Torrent Browser. DNA sequences were visualized using the Integrated Ge-
nomics Viewer (IGV) from Broad Institute. Identified mutations were confir-
med using Sanger sequencing. We validated this approach by testing 50 NF1 
mutated DNA samples previously characterized by means of Sanger sequen-
cing at DNA and cDNA levels. A prospective NGS study of 200 NF1 patients 
will confirm this method as a reference for routine molecular diagnosis.

 E. Pasmant: None. A. Luscan: None. P. Goussard: None. M. Vidaud: None. B. 
Parfait: None. D. Vidaud: None.

P13.60
Whole exomic next-generation DNA sequencing from dried blood spot 
DNA
D. Gavrilov, R. Majumdar, A. McDonald, D. Oglesbee;  
Mayo Clinic, Rochester, MN, United States.

Efficient DNA sequencing approaches, such as next-generation sequencing 
(NGS), allows for simultaneous re-sequencing of many genes of interest (up 
to all genes in the genome) with greater speed and lower cost than by other 
methods. However, studies of applying this technology to dried blood spots 
(DBS) have not been completed. Here, we describe a comparative whole exo-
me sequence (WES) analysis of DNA isolated from DBS and peripheral blood 
from the same individual. DBS DNA was sequenced on MiSeq (Illumina Inc.) 
platform using the Nextera Enrichment DNA Sample Prep Kit (Illumina Inc.). 
DNA from whole blood was sequenced on HiSeq 2000 (Illumina Inc.) with 
SureSelect V4 capture kit (Agilent). Although data obtained from the HiSeq 
had much higher read output, both sample types generated good quality 
data with high alignment percentages and the DBS enrichment was possible 
as seen by the high percentage of mapped reads (in capture region) num-
bers (97.7%). When assessing regions that were common to both capture 
kits (~31 Mb), over 95% of a total of 5,000-6,000 identified variants were 
identical between the studied sample types. Our preliminary data suggests 
that DNA isolated from DBS can be processed through our NGS system and 
results in accurate and specific reads. Moreover, the data imply that DBS are 
potentially a viable option for performing WES experiments with possible 
application for newborn screening. For our future studies, we propose to 
use the HiSeq2000 as sequencing platform as it results in a greater depth of 
coverage greater reliability.

 D. Gavrilov: None. R. Majumdar: None. A. McDonald: None. D. Oglesbee: 
None.

P13.61
Adult patients with normal intellectual ability experience high 
satisfaction and low distress after diagnostic whole-exome 
sequencing: Preliminary results.
A. S. Sie, J. B. Prins, W. A. G. van Zelst-Stams, M. R. Nelen, H. G. Yntema, L. Spruijt, S. 
Vermeer, J. A. Veltman, I. Feenstra, N. Hoogerbrugge;  
Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands.

Background: Our Human Genetics department is one of the first offering 
diagnostic two-step whole-exome sequencing (WES). This study aimed to 
evaluate acceptance, risk perception and distress of WES in adults.
Patients/Methods: Between August 15th 2011 and June 20th 2012, 213 pa-
tients were offered diagnostic WES for colorectal/kidney cancer <40 years 
(n=51), deafness (n=60), blindness (n=41) or movement disorders (n=61), 
177 (83%) accepted. Baseline questionnaires including risk perception and 
heredity-specific distress (IES) were sent to 141 adults with normal intel-
lectual ability, 111 (79%) were returned. Follow-up after initial WES-results 
from disease-related gene sets, including satisfaction, is ongoing (currently 
n=73).
Results: Baseline responders were diagnosed with: 26% cancer, 27% deaf-
ness, 12% blindness, 35% movement disorders. Median age was 49 [22-79], 
50% women, 83% with a positive family history. At follow-up, diagnostic 
suggestive mutations were found in 26%. Nearly all responders (94%) were 
satisfied with WES. Heredity risk perceptions were similar in baseline and 
follow-up: believing heredity caused their disease (77% and 69%) and ex-
pecting WES to find a genetic cause (51% and 46%). However, significantly 
more patients believed chance likely caused their disease (44% versus 58%, 
p=0.04) and fewer expected incidental findings (27% versus 19%, p=0.08). 
Heredity-specific distress was reported in only 17% versus 13%.
Conclusion: Acceptance was high in the group offered diagnostic WES after 
genetic counseling. Adults with normal intellectual disability reported low 
distress. After initial WES-results, they were highly satisfied. At follow-up 
heredity risk perceptions were unchanged, while perceptions of random 
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causality increased.

 A.S. Sie: None. J.B. Prins: None. W.A.G. van Zelst-Stams: None. M.R. Nelen: 
None. H.G. Yntema: None. L. Spruijt: None. S. Vermeer: None. J.A. Veltman: 
None. I. Feenstra: None. N. Hoogerbrugge: None.

P13.62
Application of next generation sequencing for diagnosis of long QT 
syndrome
F. Kyndt1, M. Giraud2, A. Ponchaux2, T. Marsaud2, F. Airaud2, P. Boisseau2, S. Schmitt2, L. 
Duboscq-Bidot1, S. Bonnaud1, R. Teusan1, P. Lindenbaum1, H. Le Marec1, V. Probst1, J. J. 
Schott1, R. Redon1, S. Bezieau2;  
1L’institut du thorax, Inserm UMR 1087 / CNRS UMR 6291, CHU de Nantes, NANTES, 
France, 2Service de Génétique Médicale, CHU de Nantes, NANTES, France.

Next generation sequencing (NGS) is changing genetic diagnosis due to its 
huge sequencing capacity. The aim of this study was to develop an NGS based 
workflow for routine diagnostics for congenital long QT syndrome. Long QT 
syndrome is a genetic disease associated to delayed cardiac repolarization 
that is reflected by electrocardiographic feature of QT prolongation and T 
wave abnormalities, its predisposition for syncope, seizure, and sudden car-
diac death in young individuals with structurally normal hearts. Mutations 
in 13 genes have been reported causing this pathology but current diagno-
stic testing is restricted to a small number of genes and 25% remained un-
resolved. A NGS-based workflow was designed using Haloplex Agilent libra-
ries followed by MiSeq Illumina sequencing. We will describe our approach 
to the validation of the entire workflow (assay design, sample preparation, 
bioinformatic analysis and scientific analysis) of a NGS targetted enrichment 
of the 13 genes known to cause long QT syndrome. The validation process 
will include: defining minimum coverage criteria, assigning quality and co-
verage thresholds for SNP calling, defining criteria for filtering of benign 
polymorphisms and assessing SNP concordance between next generation 
sequencing and Sanger sequencing. Preliminary data showed that on a trai-
ning set of 16 DNA samples of patients containing 16 unique pathogenic 
mutations, all mutations were detected and all samples were enriched with 
>70 % specificity, resulting in an average depth of coverage exceeding 100 
fold after two runs of Illumina MiSeq sequencing. The results for 30 DNA 
patients negative for the major genes will be presented.

 F. Kyndt: None. M. Giraud: None. A. Ponchaux: None. T. Marsaud: None. F. 
Airaud: None. P. Boisseau: None. S. Schmitt: None. L. Duboscq-Bidot: 
None. S. Bonnaud: None. R. Teusan: None. P. Lindenbaum: None. H. Le 
Marec: None. V. Probst: None. J.J. Schott: None. R. Redon: None. S. Bezieau: 
None.

P13.63
Molecular diagnosis of monogenic diabetes applied to Next-
Generation Sequencing
S. Clauin1, L. Heyrman2, S. Beaufils-Langlois1, A. Rotthier2, C. Saint-Martin3, J. Del-Favero2, 
C. Bellanné-Chantelot3,4;  
1Hôpital Pitié-Salpétrière, Département de Génétique, Paris, France, 2Multiplicom N.V, 
Niel, Belgium, 3Hôpital Pitié-Salpétrière, Département de Génétique, PARIS, France, 
4Institut de Cardiométabolisme et Nutrition, Paris, France.

Monogenic diabetes (MODY) is characterised by autosomal dominant in-
heritance of young-onset diabetes due to defective insulin secretion. It is 
both clinically and genetically heterogeneous. The identification of a mu-
tation has important implications for clinical management in diabetes. We 
co-developed with Multiplicom, a MASTR assay as front-end amplification 
for NGS based mutation and CNV detection in 7 MODY genes.
The MASTR assay comprises 99 amplicons enabling the amplification of all 
coding exons of 7 MODY genes (GCK, HNF1A, HNF4A, HNF1B, ABCC8, KCNJ11 
and INS) and 21 control amplicons for CNV analysis, all amplified in 5 mul-
tiplex reactions.
To verify the MASTR assay workflow, sixteen patients with know mutations 
were analysed using the standard MASTR protocol followed by sequencing 
on the 454 GS Junior instrument. The resulting sequencing data were ana-
lysed by AVA2 and SeqNext software tools.
We obtained an average of 100.000 reads per run (8 samples) correspon-
ding to on average of 94X coverage per amplicon. All 17 known mutations 
(10 substitutions, 7 indels), 1 complete gene-deletion and 196 SNP at ho-
mozygous or heterozygous state were identified except one subtitution in 
a low-coverage amplicon and two indels located in homopolymer stretches. 
However, both indels were identified by GeneScan analysis of the MASTR 
assay. Based on the current analysis further optimisation of 10 amplicons is 
required to reach sufficient (40X) individual amplicon coverage for all am-
plicons with an average coverage of 100X.
In conclusion, the MASTR assay based NGS workflow seems well suited for 

the routine diagnosis of monogenic diabetes genes.

 S. Clauin: None. L. Heyrman: A. Employment (full or part-time); Significant; 
Multiplicom. S. Beaufils-Langlois: None. A. Rotthier: A. Employment (full or 
part-time); Significant; Multiplicom. C. Saint-Martin: None. J. Del-Favero: A. 
Employment (full or part-time); Significant; Multiplicom. C. Bellanné-Chantelot: 
None.

P13.64
Next Generation Targeted Amplicon Resequencing with Long Sanger-
Like Read Lengths on the GS FLX+ System
D. Gratalo, M. Mohiuddin, R. Winer, M. Driscoll, B. Simen, J. Nealis;  
454 Life Sciences Corporation, A Roche Company, Branford, CT, United States.

The Roche 454 GS FLX+ System features the unique combination of long 
reads, exceptional accuracy and high-throughput, making the system well 
suited for genomic projects that require large quantities of long reads such 
as de novo whole genome sequencing and assembly of large, complex or-
ganisms. With the launch of v2.9 system software, the long read and high 
accuracy sequencing capabilities will be available for amplicon applica-
tions. Here we describe our current development program leveraging an 
acyclic nucleotide flow pattern, Flow Pattern B, for highly accurate targeted 
sequencing of amplicons 700-800 base pair and longer. The longer reads 
allow more direct transition of existing Sanger amplicon designs to massi-
vely parallel sequencing with minimal re-design, direct haplotype phasing 
across longer spans, and improved identification of complex genetic va-
riations including large insertions, deletions and block substitutions. The 
technique is also promising for metagenomic studies targeting 16S and 18S 
rRNA subunits by allowing full coverage of 6-7 variable regions in a single 
uni-directional amplicon read which enables the investigator to generate 
accurate diversity and abundance profiles. The advancements in long read 
sequencing will be applied to the GS Junior System as well.

  D. Gratalo: A. Employment (full or part-time); Significant; 454 Life Sciences 
Corporation, A Roche Company. M. Mohiuddin: A. Employment (full or part-time); 
Significant; 454 Life Sciences Corporation, A Roche Company. R. Winer: A. 
Employment (full or part-time); Significant; 454 Life Sciences Corporation, A Roche 
Company. M. Driscoll: A. Employment (full or part-time); Significant; 454 Life 
Sciences Corporation, A Roche Company. B. Simen: A. Employment (full or part-
time); Significant; 454 Life Sciences Corporation, A Roche Company. J. Nealis: A. 
Employment (full or part-time); Significant; 454 Life Sciences Corporation, A Roche 
Company.

P13.65
Targeted Next Generation Sequencing (NGS) for the molecular 
diagnosis of Autosomal dominant polycystic kidney disease (ADPKD)
M. P. AUDREZET, P. GUEGUEN, A. DESPRES, C. FEREC;  
CHRU BREST, BREST, France.

Autosomal dominant polycystic kidney disease (ADPKD) is the most com-
mon monogenic disorder, with an estimated prevalence ranging from 1/500 
to 1/1000.
Mutation-based diagnosis in ADPKD is complicated by genetic and allelic 
heterogeneity, with 2 genes involved, PKD1 and PKD2. Moreover, PKD1 is 
duplicated over 2/3 of its length and is extremely rich in pyrimidic nucleoti-
des.
Since a few years, NGS technologies enable us to overcome the classical ap-
proaches of whole coding sequence sequencing at single nucleotide reso-
lution.
The aim of this study was to develop and validate a strategy to analyse both 
genes by Next generation sequencing (NGS) with the IonTorrent technology 
(Life Technologies).
As the complexity of the two genes renders impossible the use of target en-
richment, we develop a home-made long range (LR) PCR strategy, followed 
by fragmentation and multiplexing to build our libraries. Thanks to PCR 
optimization, accurate quantification of our amplicons, we obtained a good 
coverage of the two loci and a depth generally consistent between each LR 
amplification for a multiplexing of 16 samples per run.
We used this approach to characterize the molecular defects in a series of 
DNA from patients with typical ADPKD carrying known variants (mutations 
and polymorphisms) previously identified by Sanger sequencing.
We identified an average of respectively 14 and 2 variations in PKD1 and 
PKD2 genes and all the molecular abnormalities, with the exception of one 
mutation affecting an homopolymer repeat were found.
In conclusion, NGS is a promising strategy for ADPKD molecular diagnosis 
as targeted therapies are under development.

 M.P. Audrezet: None. P. Gueguen: None. A. Despres: None. C. Ferec: None.
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P13.66
A diagnostic strategy based on Next Generation Sequencing
C. Ruiz-Lafora, J. Valero, M. Bermejo, M. Molero, L. Rausell, M. Garcia-Hoyos, M. Perez-
Alonso, J. Garcia-Planells;  
Instituto de Medicina Genomica (IMEGEN), Paterna (Valencia), Spain.

Next Generation Sequencing (NGS) technologies are revolutionizing Gene-
tics and Medicine reducing cost and timeline. Nevertheless their clinical 
utility still remains somewhat limited. Reduced sensibility compared with 
Sanger sequencing (gold standard), high volume of data and elevated num-
ber of incidental findings are some of the main obstacles. Our main objective 
is to develop a NGS based strategy that fulfills the following requirements: 
a) high sensibility comparable with Sanger, b) 100% representation of the 
regions of interest (ROI) and c) reduction of the information without clinical 
utility.
We have developed a protocol based on the specific amplification by PCR 
of coding regions of genes with clinical association and sequencing in a Mi-
Seq Personal Sequencer. This protocol has been validated by comparison 
with the current gold standard sequencing technology, Sanger sequencing, 
in more than 900 nucleotide variations: substitutions and small indels, in 
homozygosis, heterozygosis or hemizygosis.
This strategy NGS based shows a specificity and robustness comparable 
with Sanger sequencing and a higher sensitivity detecting mosaicisms. The 
specific design, high coverage and sensitivity and the complete representati-
on of the ROIs provide to this strategy a high clinical utility making possible 
its application at diagnostic level.

  C. Ruiz-Lafora: A. Employment (full or part-time); Significant; Instituto de 
Medicina Genomica. J. Valero: A. Employment (full or part-time); Significant; 
Instituto de Medicina Genomica. M. Bermejo: A. Employment (full or part-time); 
Significant; Instituto de Medicina Genomica. M. Molero: A. Employment (full or 
part-time); Significant; Instituto de Medicina Genomica. L. Rausell: A. Employment 
(full or part-time); Significant; Instituto de Medicina Genomica. M. Garcia-Hoyos: 
A. Employment (full or part-time); Significant; Instituto de Medicina Genomica. M. 
Perez-Alonso: F. Consultant/Advisory Board; Significant; Instituto de Medicina 
Genomica. J. Garcia-Planells: A. Employment (full or part-time); Significant; 
Instituto de Medicina Genomica. F. Consultant/Advisory Board; Significant; 
Genagen.

P13.67
CORIMAGEN: Advanced diagnostics of cardiovascular risk and sudden 
death prevention in paraffin tissue.
R. Miñambres1, J. Lucena2, A. Rico2, M. Santos2, E. Zorio3, P. Molina3, J. Giner3, C. Buades1, 
D. Cantalapiedra1, P. Fernández1, J. Rosa1, S. Zúñiga1, Á. Ballester1, M. Gil1, C. Collado1, V. 
Fernández1, S. Santillan1;  
1Sistemas Genómicos, Paterna, Spain, 2Forensic Pathology Service, Institute of Legal 
Medicine, Sevilla, Spain, 3Sudden Death Unit, la Fe Hospital, Valencia, Spain.

Objectives: To analyze the accuracy of NGS in paraffin tissue for the study of 
genetics diseases in specific cases. We have developed a conceptual model 
for a complete genetic test in Sudden Death (SD) prevention.
Methods: NGS analysis was performed sequencing 72 genes related to car-
diomyopathy and SD. FFPE spleen tissue and blood samples were collected 
at the postmortem examination. Autopsy reports indicated Arrhythmogenic 
Cardiomyopathy (AC) as a tentative cause of death. NGS was performed in 
SOLiD v4. Bioinformatic analysis was carried out according to our pipeline 
and pathogenic variants were then confirmed by Sanger.
Results: Firstly studied the correlation between fresh and FFPE tissue and 
we found a 76% of correlation. In first patient, we found a variant in TMEM43 
in both FFPE tissue and blood DNA. This has been previously described as 
a pathogenic mutation associated with AC. It was only found in the index 
case, suggesting its involvement in this cardiomyopathy. Second case we 
found two uncertain variants in TTN and CACNB2, which were detected also 
in both samples. Several healthy members also carried these variants sug-
gesting a) these variants are no pathogenic b) One of them is pathogenic 
although with incomplete penetrance.
Conclusions:
-NGS in FFPE shows a high concordance with fresh tissue 76%
-We have detected the same variants in fresh and FFPE tissue.
-Additional studies are necessary.
-NGS is suitable for the study of FFPE tissue samples in specific families and 
circumstances.

 R. Miñambres: None. J. Lucena: None. A. Rico: None. M. Santos: 
None. E. Zorio: None. P. Molina: None. J. Giner: None. C. Buades: None. D. 
Cantalapiedra: None. P. Fernández: None. J. Rosa: None. S. Zúñiga: None. Á. 
Ballester: None. M. Gil: None. C. Collado: None. V. Fernández: None. S. 
Santillan: None.

P13.68
Comprehensive massive parallel DNA sequencing strategy for the 
genetic diagnosis of the RAS/MAPK related syndromes
A. Justino1, P. Dias2, M. J. Pina1, C. Ribeiro1, S. Sousa1, L. Cirnes1, A. B. Sousa2, J. L. Costa1, J. 
C. Machado1;  
1IPATIMUP, Porto, Portugal, 2Department of Genetics, Hospital de Santa Maria de Lisboa, 
Lisbon, Portugal.

The Noonan, Cardio-facio-cutaneous, Costello and LEOPARD syndromes are 
members of the RASopathies. Mutations in 11 genes have been causally lin-
ked to these disorders. Recently, an exome sequencing study also associated 
the gene A2ML1. Due to the genetic and clinical heterogeneity of these dis-
orders it is challenging to define straightforward strategies of gene selection 
for their molecular diagnosis. Therefore, the aim of this study was to deve-
lop and validate a massive parallel sequencing (MPS) based strategy for the 
molecular diagnosis of RASopathies.
Genomic DNA of 50 clinically defined cases of RASopathies, including 3 
suspected cases of prenatal diagnosis were used to optimize, validate and 
evaluate the new MPS methodology. A multiplex PCR-based strategy for the 
enrichment of the 12 genes and a dedicated variant prioritization pipeline 
was established. All samples were studied using both Sanger sequencing 
and Ion Torrent PGM.
All variants identified by Sanger sequencing were detected with our MPS 
approach. The most frequent mutated gene was PTPN11 (n=15). Mutations 
in less frequent genes, like CBL (n=3), SHOC2 (n=1) and the novel A2ML1 
(n=2) were found. The methodology resulted in an experimental approach 
with a specificity of 99.7% and a maximum analytical sensitivity ≥97.7% 
with a confidence of 95%.
In conclusion, here we present a workflow that provides a comprehensi-
ve genetic screening tool in patients with RASopathies in a fast and cost-
efficient manner. This approach demonstrates the potential of a combined 
MPS-Sanger sequencing based strategy as an effective diagnostic tool for 
heterogeneous diseases and for prenatal genetic testing.

 A. Justino: None. P. Dias: None. M.J. Pina: None. C. Ribeiro: None. S. Sousa: 
None. L. Cirnes: None. A.B. Sousa: None. J.L. Costa: None. J.C. Machado: 
None.

P13.69
A novel nonsense mutation in EDA associated with nonsyndromic 
tooth agenesis
T. Nikopensius1,2, T. Annilo1, T. Jagomägi3, C. Gilissen4, M. Kals2, K. Krjutškov1, M. Eelmets1, 
U. Gerst-Talas1, M. Remm1, M. Saag3, A. Hoischen4, A. Metspalu1,2;  
1Institute of Molecular and Cell Biology, University of Tartu, Tartu, Estonia, 2Estonian 
Genome Center, University of Tartu, Tartu, Estonia, 3Department of Stomatology, Faculty 
of Medicine, University of Tartu, Tartu, Estonia, 4Department of Human Genetics, 
Nijmegen Center for Molecular Life Sciences, Institute for Genetic and Metabolic Disease, 
Radboud University Nijmegen Medical Center, Nijmegen, Netherlands.

Mutations in the ectodysplasin-A (EDA) gene have been generally associated 
with X-linked hypohidrotic ectodermal dysplasia (XLHED), which is charac-
terized by skin lesions, sweat gland dysfunctions, and defective morphoge-
nesis of teeth, hair, and nails. Recently, missense mutations in EDA have been 
reported to cause familial nonsyndromic tooth agenesis. In this study, we re-
port a novel EDA mutation in an Estonian family segregating nonsyndromic 
tooth agenesis with variable expressivity. Affected individuals had no asso-
ciated defects in other ectodermal organs. Using exome sequencing capture, 
we identified a heterozygous nonsense mutation c.874G>T (p.Glu292X) in 
the TNF homology domain of EDA in all affected females. This protein-al-
tering variant has arisen de novo and the potentially causative allele was 
transmitted to affected offspring from affected mother. Glu292 is a highly 
conserved residue located on the outer surface of the EDA protein. We sug-
gest that dental phenotype variability described in heterozygous female 
carriers of EDA mutation may occur because of the differential pattern of X-
chromosome inactivation, which retains certain level of EDA-receptor signa-
ling in tissues involved in tooth morphogenesis, resulting in tooth agenesis 
rather than XLHED.
The present study broadens the mutation spectrum for this locus and de-
monstrates that EDA mutations may result in nonsyndromic tooth agenesis 
in heterozygous females.

 T. Nikopensius: None. T. Annilo: None. T. Jagomägi: None. C. Gilissen: 
None. M. Kals: None. K. Krjutškov: None. M. Eelmets: None. U. Gerst-Talas: 
None. M. Remm: None. M. Saag: None. A. Hoischen: None. A. Metspalu: None.
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P13.70
Use of next-generation sequencing for diagnostics of connective tissue 
disorders
M. M. Weiss1, A. Maugeri1, R. Straver1, D. Van Beek1, S. Dentro1, G. Pals1,2, E. Sistermans1, 
Q. Waisfisz1;  
1VU University Medical Center, Amsterdam, Netherlands, 2Center for Connective Tissue 
Disorders, Amsterdam, Netherlands.

Connective tissue disorders (CTDs) are a candidate for application of next-
generation sequencing (NGS) in the DNA diagnostics setting because of the 
large size and large number of genes involved. The complex spectrum of, 
often overlapping, phenotypes, makes differential diagnosis difficult. For 
familial thoracic aortic aneurysms (FTAA), Marfan syndrome (MFS), Ehlers-
Danlos syndrome (EDS) and Osteogenesis imperfecta (OI), more than 40 ge-
nes have been described. We currently perform approximately 2000 genetic 
analyses per year for patients suspected of a CTD. To improve diagnostics, 
we designed a platform for the parallel analysis of a set of CTDs, including all 
known genes for FTAA, MFS, EDS and OI.
A solution-based target enrichment kit was designed to capture all exons 
and flanking splice sites of 42 genes involved in CTDs. Sixty CTD patients, 
previously tested by Sanger sequencing and/or MLPA, were sequenced in 
multiplex on two separate lanes of a HiSeq2000 run. Subsequently, all samp-
les were analyzed using a home-made pipeline, which specifically analyses 
six gene panels depending on the phenotype.
In the CTD patients, if coverage met our quality criteria (~97%), all mutati-
ons previously identified with Sanger sequencing were detected. Low cove-
rage fragments (~3%) will be analyzed by Sanger sequencing analysis.
We offer the NGS CTD kit as a diagnostic service since January 2013. The 
NGS methodology offers advantages in terms of time-efficiency, especially 
in CTD with a complex spectrum of phenotypes and difficult differential dia-
gnosis. Furthermore, this approach offers the possibility to associate muta-
tions in known genes with novel, CTD related phenotypes.

 M.M. Weiss: None. A. Maugeri: None. R. Straver: None. D. Van Beek: None. S. 
Dentro: None. G. Pals: None. E. Sistermans: None. Q. Waisfisz: None.

P13.71
Mutations of PKD1, PKD2 and PKHD1 genes in families with 
polycystic kidney disease in the Czech Republic
L. Obeidová1, J. Štekrová1, J. Reiterová2, V. Elišáková1, M. Merta1, M. Kohoutová1, V. Tesař2;  
1Institute of Biology and Medical Genetics of 1st Faculty of Medicine, Charles University 
and General Teaching Hospital, Prague, Czech Republic, 2Department of Nephrology, 
General Teaching Hospital of 1st Faculty of Medicine, Charles University, Prague, Czech 
Republic.

Autosomal dominant polycystic kidney disease (ADPKD) is the most com-
mon hereditary renal disorder caused by mutations of PKD1 and PKD2 ge-
nes and affecting approximately 1 in 500-1,000 births. ADPKD is a systema-
tic disorder causing decline in renal function which often results in renal 
failure in adulthood.
The autosomal recessive form of polycystic kidney disease caused by muta-
tions in the PKHD1 gene is less common than ADPKD but it usually presents 
in early childhood when up to 50% of affected neonates die of pulmonary 
hypoplasia.
The aim of this work is the optimization of the molecular methods to provide 
reliable and fast presymptomatic, prenatal and preimplantation diagnostics 
of polycystic kidney disease. Presymptomatic DNA analysis has been perfor-
med in our laboratory for over 20 years by the linkage analysis. Nowadays 
the analysis performed within research projects also includes detection me-
thods as heteroduplex analysis, Multiplex Ligation-dependent Probe Ampli-
fication and high resolution melting analysis. Recently we have added the 
next generation sequencing as well as a new mutational detection method in 
the PKHD1 gene which is too complex for conventional detection methods.
So far, mutations of the PKD genes have been detected in more than 50% 
of 150 Czech families with ADPKD. Most mutations were unique for Czech 
population. Determination of localization and type of mutations within the 
PKD and PKHD1 genes and their genotype-phenotype correlation improves 
DNA diagnostics together with the assessment of the clinical prognosis of 
patients.
Supported by the grant project IGA MZCR NT 13090-4 and PRVOUK- P25/
LF1/2.

 L. Obeidová: None. J. Štekrová: None. J. Reiterová: None. V. Elišáková: 
None. M. Merta: None. M. Kohoutová: None. V. Tesař: None.

P13.72
PhenoVar: a phenotype-driven analysis of exome sequencing data - 
proof of principle.
Y. Trakadis1, C. Buote2, J. Therriault2, H. Larochelle2, S. Levesque2;  
1McGill University Health Center, Montreal, QC, Canada, 2University of Sherbrooke, 
Sherbrooke, QC, Canada.

BACKGROUND: Widespread clinical utilization of Exome Sequencing (ES) 
requires an approach addressing issues such as incidental findings and ac-
curate prediction of causal mutations among massive amount of variations. 
We propose a phenotype-driven analysis of exome data to predict diagnosis 
in the clinical setting.
METHODS: Control exome-files, modified to include a previously published 
pathogenic mutation, were combined to the corresponding published phe-
notypic data of ten test patients with varied polymalformative syndromes 
and were used to test the efficiency of our software, PhenoVar, in predicting 
their diagnoses. For each test patient, a geneticist blinded to the diagnoses 
reviewed the phenotype and selected 3 traits using terms in Human Pheno-
type Ontology. Modified exome variants file was input along with selected 
phenotypic traits in PhenoVar. PhenoVar calculated phenotypic similarity 
between the test patient and a database consisting of simulated patients for 
each OMIM phenotype with known molecular basis. Final diagnostic score 
assigned to a given OMIM entry took into consideration both the patient’s 
phenotype and mutations. Resulting OMIM entries list was sorted according 
to diagnostic score and filtered using a minimal phenotypic weight thres-
hold to prevent undesired discovery of incidental findings.
RESULTS: PhenoVar predicted the correct diagnosis in 5 / 10 patients, while 
in 8 / 10 patients the diagnosis ranked within top 5 predicted most likely 
diagnoses and within top 20 in all. No incidental findings were found using 
our minimal phenotypic threshold.
CONCLUSION : Results suggest that this “phenotype-driven” approach could 
render widespread use of ES more practical, ethical and clinically useful.

 Y. Trakadis: None. C. Buote: None. J. Therriault: None. H. Larochelle: 
None. S. Levesque: None.

P13.73
Homozygous frameshift deletion of KIAA1279, encoding for KIF1B-
binding protein, results in autosomal recessive polymicrogyria 
S. VALENCE1,2, K. Poirier1,2, N. LEBRUN1,2, F. ENCHA-RAZAVI3,4, T. ATTIE-BITACH3,4, J. 
CHELLY1,2, N. BAHI BUISSON1,2,5;  
1Institut Cochin - INSERM U1016, Paris, France, 2Institut Cochin, Université Paris-
Descartes, CNRS (UMR 8104), Paris, France, 3Département de Génétique, AP-HP, hôpital 
Necker, Paris, France, 4INSERM U781, Hôpital Necker-Enfants Malades, Paris, France, 
5Neurologie pédiatrique AP-HP, hôpital Necker, Paris, France.

Polymicrogyria (PMG) is a clinically heterogenous malformation of cortical 
development, characterized by a loss of the normal gyral pattern which is 
replaced by many small and infolded gyri separated by shallow sulci that are 
partly fused in their depths. Causes of PMG are heterogeneous and include 
acquired and genetic causes. There are more than 100 syndromes possibly 
associated with PMG but mutations in specific genes such as SRPX2, GPR56, 
TUBB2B, TUBB3, NHEJ1, TUBA1A, TUBA8 and WDR62 have been reported 
only in a minority of patients.
Nonsense mutations in the KIAA1279 gene known to encode the KIF1B-bin-
ding protein, were initially described in patients with Goldberg-Shprintzen 
syndrome (GOSHS, MIM 609460).
By combining whole genome genotyping using single-nucleotide polymor-
phism (SNP)-array and whole exome sequencing, we identified a new pa-
thogenic mutation in KIAA1279 in two fetuses with severe PMG born from a 
healthy, consanguineous Pakistani parents. It consists of a frameshift dele-
tion of 2 exons leading to premature termination of the translation. By de-
tailed phenotypic analysis of both fetuses, we found that this homozygous 
mutation in KIAA1279 gene causes PMG with microcephaly, but no additio-
nal sign suggestive of GOSHS.
This study expands the spectrum of KIF1B-binding protein related disor-
ders and supports its critical role in neuronal migration and organization. 
Furthermore, the accurate molecular diagnosis of this family exemplifies the 
power of the combined strategy -SNP-array and exome sequencing- in the 
diagnosis of Mendelian disorders and allows us to broaden and refine our 
understanding of KIAA1279-related disorders.

 S. Valence: None. K. Poirier: None. N. Lebrun: None. F. Encha-razavi: None. T. 
Attie-bitach: None. J. Chelly: None. N. Bahi buisson: None.
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P13.74
Involvement of HYDIN in primary ciliary dyskinesia unveiled by a 
series of exome pitfalls
E. Kott1, P. Duquesnoy1, B. Copin2, R. Chiron3, F. Dastot-Le Moal2, G. Montantin2, N. Collot2, 
L. Jeanson1, E. Escudier1,2, M. Legendre1,2, S. Amselem1,2;  
1UMR_S933 Inserm/UPMC, Paris, France, 2Service de Génétique et Embryologie 
Médicales, Hôpital Trousseau, Paris, France, 3Centre Hospitalier Régional Universitaire, 
Département de Pneumologie et Addictologie, Montpellier, France.

Primary ciliary dyskinesia (PCD) are rare autosomal recessive disorders 
resulting from structural/functional defects of motile cilia, leading to re-
current respiratory infections. To identify new molecular defects involved 
in PCD, we combined homozygosity mapping and whole exome sequencing 
(WES). 3,953 sequence variations were identified in the homozygous regi-
ons of a consanguineous patient with a typical clinical PCD phenotype and 
subtle ultrastructural defects (i.e. abnormal central complex sheath). These 
include a frameshift (c.11709delT) in exon 69 of HYDIN, a gene that has just 
recently been involved in PCD. Although already described as SNP, we paid 
particular attention to this variation, given its presence in the homozygous 
state in the patient and apparently in the heterozygous state in all controls 
tested. The existence of a 99%-identical pseudogene of HYDIN (HYDIN2) 
led us to look for HYDIN variations with a 0.5 frequency and to note that 
at least one third of the so-called “SNPs” (including c.11709delT) are not 
true polymorphisms but represent sequence differences between HYDIN 
and HYDIN2. The apparent homozygosity of those fake “SNPs” in the patient 
revealed a homozygous intragenic deletion involving exons 68 to 71 of HY-
DIN (c.11469-750_12126+181del4046bp). As subsequently shown by the 
analysis of HYDIN transcripts obtained from nasal brushing, this deletion, 
which results in shorter transcripts, leads to a frameshift and a premature 
stop codon (p.Phe3824SerfsX20). This study, which underlines the role of 
HYDIN in the pathogenesis of PCD, illustrates the importance of cautious 
analysis of sequence variations identified by WES, in order to thwart mul-
tiple possible exome pitfalls.

 E. Kott: None. P. Duquesnoy: None. B. Copin: None. R. Chiron: None. F. 
Dastot-Le Moal: None. G. Montantin: None. N. Collot: None. L. Jeanson: 
None. E. Escudier: None. M. Legendre: None. S. Amselem: None.

P13.75
Identity-by-Descent Mapping and Exome Sequencing Reveals a New 
Candidate Gene for the Primary Congenital Glaucoma locus GLC3E
H. Verdin1, B. P. Leroy1,2, B. D‘haene1, E. Vantroys1, S. Lefever1, F. Coppieters1, P. G. 
Kestelyn2, E. De Baere1;  
1Center for Medical Genetics, Ghent University, Ghent, Belgium, 2Department of 
Ophthalmology, Ghent University Hospital, Ghent, Belgium.

Primary congenital glaucoma (PCG) is caused by developmental anomalies 
of the trabecular meshwork and the anterior chamber angle, resulting in 
increased ocular pressure and optic nerve damage from early life. PCG most-
ly displays an autosomal recessive inheritance. To date, four PCG loci are 
known (GLC3A-D), with two genes identified, CYP1B1 and LTBP2. Here, we 
aimed to map the disease gene in a four-generation consanguineous family 
with PCG from Jordan.
Mutations in known PCG genes were excluded. Identity-by-descent (IBD) 
mapping was performed in six affected members using genomewide SNP 
genotyping (250K, Affymetrix). Two affected individuals underwent exome 
sequencing (TruSeq Exome Enrichment; HiSeq, Illumina; CLC Bio).
IBD mapping revealed a common region of 11.5 Mb on 19p13.2-p13.11, 
being a new candidate PCG locus named GLC3E. Using IBD filtering of exo-
me data and Ingenuity Variant analysis, we found a homozygous missense 
variant c.304C>T (p.R102C) in a novel candidate gene for GLC3E. This va-
riant is predicted to be deleterious. It was absent in 718 Caucasian control 
chromosomes and was found in one out of 156 Jordan control chromoso-
mes, being consistent with its reported minor allele frequency. The potential 
GLC3E might play a role in Toll- and BMP-signalling pathways. In addition, 
its mutations might dysregulate mitochondrial complex I. Its expression do-
main in the eye anterior segment is currently being investigated in zebrafish 
and mouse.
We identified a new candidate gene for the GLC3E locus, confirming the ge-
netic heterogeneity of PCG, and possibly representing the third PCG gene.

 H. Verdin: None. B.P. Leroy: None. B. D‘haene: None. E. Vantroys: None. S. 
Lefever: None. F. Coppieters: None. P.G. Kestelyn: None. E. De Baere: None.

P13.76
Next Generation Sequencing (NGS) for rare hemochromatosis forms: 
Ampliseq versus Long-Range PCR
G. Le Gac1,2,3, P. Gueguen1,2,3, M. Audrezet1,2, A. Despres1, C. Le Marechal1,2,3, C. Ferec1,2,3;  
1Laboratoire de génétique moléculaire - CHRU, Brest, France, 2INSERM U1078, Brest, 
France, 3Faculté de Médecine, UBO, Brest, France.

Rare forms of hemochromatosis are associated with private missense mu-
tations in five iron metabolism genes (HFE, HJV, HAMP, TFR2 and SLC40A1). 
The Sanger sequencing method is commonly used to track these mutations. 
However, depending of the strategy used by laboratories, this method can 
be time consuming and quite expensive. Here, we aimed to explore whether 
next generation sequencing could improve the molecular diagnosis of he-
mochromatosis. We also considered the FTL gene that has been associated 
with different forms of inherited hyperferritinemia.
We have compared two strategies with using the Ion Torrent platform (Life 
Technologies, LT): Ampliseq(LT), which was designed to explore the whole 
coding sequences, the intron/exon junctions and the 5’ and 3’untranslated 
regions (12.6 kb), and a home-made Long Range PCR(LR) method, which 
allowed us to explore the six entire loci (74 kb). Variants (mutations and 
polymorphisms) previously identified by Sanger sequencing were used for 
validation.
The coverage by Ampliseq is limited to 90.3% and only includes 94.9% of 
CDS, with a depth consistent between amplicons. The LR-PCR method al-
lows analysing of regions not covered by Ampliseq but differences at depth 
are observed between LR amplicons. Libraries constructs from the LR-PCR 
method are two-times longer and require more manual steps.
NGS with using the Ampliseq technology could be used as a first screening 
method to diagnose rare forms of hemochromatosis and inherited hyper-
ferritinemia without iron overload. Advances in technology should rapidly 
permit to improve coverage of the coding regions and to get an exhaustive 
and fully accurate reading.

 G. Le gac: None. P. Gueguen: None. M. Audrezet: None. A. Despres: None. C. 
Le marechal: None. C. Ferec: None.

P13.77
Gene panel for screening of RASopathies using HaloPlex target 
enrichment and next-generation sequencing
S. Ekvall, B. Baskin, B. Jonsson, E. Falk-Sörqvist, G. Annerén, M. Bondeson;  
Department of Immunology, Genetics and Pathology, Uppsala, Sweden.

RASopathies are a group of clinically and genetically related disorders, inclu-
ding Noonan, LEOPARD, cardio-facio-cutaneous (CFC), Costello, Legius and 
neurofibromatosis-Noonan syndrome and neurofibromatosis type 1 (NF1). 
These disorders result from mutations affecting the RAS-MAPK signaling 
pathway, which explains the clinical overlap within this group of syndromes. 
In the clinical setting, RASopathy-associated genes are traditionally tested 
sequentially using Sanger sequencing until a likely causative mutation is 
identified, which is laborious, time consuming and expensive.
We have utilized the advent of next-generation sequencing technology to 
develop a cost-effective multi-gene sequencing panel for RASopathies by 
using HaloPlex target enrichment, sample barcoding and sequencing with 
MiSeq. Our multi-gene panel targets the coding sequences of NF1, PTPN11, 
SOS1, RAF1, BRAF, HRAS, KRAS, NRAS, SHOC2, SPRED1, MEK1, MEK2 and CBL 
(about 40 kb).
To validate the gene panel, 10 patients with known disease-causing muta-
tions associated with NF1, Noonan, CFC and Costello syndrome were inve-
stigated. Five samples were pooled and run on a single lane of the MiSeq. 
Obtained sequences were analyzed using commercial data programs. The 
gene panel was highly specific; ~93% of sequencing reads aligned to targe-
ted regions. Average read depth in the region of interest (ROI) was >2000 
and ~98% of targeted bases in ROI had at least 30x coverage. All known mu-
tations were identified, including a 4 bp deletion and a splice site mutation 
in NF1. Screening of additional RASopathy patients is presently underway.
Conclusively, the validated RASopathy-multi-gene sequencing panel pre-
sented here enables rapid and cost-effective high throughput screening of 
individuals with RASopathies.

 S. Ekvall: None. B. Baskin: None. B. Jonsson: None. E. Falk-Sörqvist: 
None. G. Annerén: None. M. Bondeson: None.
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P13.78
Massively parallel sequencing identifies the large majority of 
mutations causing red blood cell membrane disorders.
B. van der Zwaag1, R. van Wijk2, M. G. Elferink1, M. J. Vogel1, I. J. Nijman1, E. Cuppen1, W. 
W. van Solinge2, H. K. Ploos van Amstel1;  
1Department of Medical Genetics, University Medical Center Utrecht, Utrecht, 
Netherlands, 2Laboratory for Clinical Chemistry and Haematology, University Medical 
Center Utrecht, Utrecht, Netherlands.

Hereditary disorders of the red blood cell (RBC) membrane constitute a 
major cause of hereditary hemolytic anemia, and are caused by mutations 
affecting structural proteins of the RBC cytoskeleton and their anchoring to 
the RBC membrane. Hereditary spherocytosis (HS) and elliptocytosis (HE) 
are common abnormalities, hereditary pyropoikilocytosis (HPP) and stoma-
tocytosis (HST) are rare. In most cases the mode of inheritance is autosomal 
dominant. Traditionally, RBC membrane disorders are classified according 
to morphological appearance on blood smear. Molecular analysis has long 
been hampered due to the size of the genes involved, but has become feasib-
le with the advent of Next Generation Sequencing (NGS). We set up and im-
plemented an NGS based test to sequence seven genes associated with RBC 
membrane disorders: SPTA1, SPTB, ANK1, SLC4A1, EPB41, EPB42 and RHAG. 
After enrichment of gDNA using a custom Agilent SureSelectXT kit (targeted 
at 650 clinically relevant genes) exons and flanking intronic sequences were 
determined using a SOLIDTM-5500XL system (~92% of bases covered with 
>99% sensitivity). Causative mutations, most of which were novel, were 
identified in 16/20 patients with defined membranopathies, predominantly 
in the SPTA1 and ANK1 gene. Surprisingly, no mutations were detected in 
the SLC4A1 gene, a major cause of HS. NGS based DNA diagnostics has thus 
been shown to be a highly reliable and effective method to detect mutations 
in patients with hereditary RBC membrane disorders. The efficacy on these 
RBC membrane disorders might well be indicative for other disorders like 
epilepsy, heart and kidney diseases using the same custom enrichment kit.

 B. van der Zwaag: None. R. van Wijk: None. M.G. Elferink: None. M.J. Vogel: 
None. I.J. Nijman: None. E. Cuppen: None. W.W. van Solinge: None. H.K. 
Ploos van Amstel: None.

P13.79
Next generation sequencing in renal disorders: molecular and clinical 
aspects of renal tubular acidosis
V. Palazzo1, A. Provenzano1, R. Artuso2, E. Andreucci2, M. Materassi3, F. Emma4, E. 
Benetti5, M. Caruso6, G. Ghiggeri7, M. Genuardi1, P. Romagnani8,3, I. Pela9, S. Giglio1,2;  
1Medical Gentic Unit, Department Of Biomedical Experimental And Clinical Sciences, 
University Of Florence, Firenze, Italy, 2Medical Genetic Unit Meyer Children‘s University 
Hospital, Firenze, Italy, 3Pediatric Nephrology Unit Meyer Children‘s University Hospital, 
Firenze, Italy, 4Pediatric Nephrology Unit Bambin Gesù Children‘s Hospital, Roma, 
Italy, 5Pediatric Unit Salus Pueri University Of Padova, Padova, Italy, 6Nephrology 
Unit Bergamo, Bergamo, Italy, 7Pediatric Nephrology Unit Gaslini Children‘s Hospital, 
Genova, Italy, 8Department Of Biomedical Experimental And Clinical Sciences University 
Of Florence, Firenze, Italy, 9Department of Sciences for Woman and Child‘s Health, 
University of Florence, Firenze, Italy.

Molecular genetics has allowed the identification of the structure and func-
tion of the several main transporters and ion channels involved in renal 
disorders. Between that, distal renal tubular acidosis (dRTA) received in-
creased attention because of advances in the understanding of the mole-
cular mechanism. We studied 90 subjects with dRTA (where possible also 
their families) analyzing the SLC4A1/ATP6V1B1/ATP6V0A4 genes and we 
focused on the clinical features and their correlation with the different types 
of mutations. Furthermore, in some of our cases we reported the associati-
on with medullary sponge kidney (MSK), a rare congenital renal disorder, 
characterized by diffuse ectasia of the tubules precaliceali collecting duct. 
In some subjects we have found variants in ATP6V0A4 and ATP6V1B1 genes, 
providing evidence of a possible role of the subunits B1 and a4 apical pump 
H+ATPase in the pathogenesis of the MSK. Of all the individuals tested, 35 
were negative after molecular analysis of the genes above cited and then we 
polarized our efforts to characterize from a clinical-molecular point of view 
families affected by RTA applying next generation sequencing strategy. We 
decided also to analyze genes encoding for SLC4A4/NBCe1, for ENaC sub-
units, those responsible for PHA2 and for the other the V-ATPase subunits 
and other pathway’s genes that for us may be responsible of this genetic dis-
orders (SLC26A11 and SLC4A9 subunits, SLC4A7 and SLC4A8 transporters, 
isoforms of the carbonic anhydrase, various G-protein-coupled receptors 
activated by protons or divalent cations). We will show the results of this 
new pilot study.

 V. Palazzo: None. A. Provenzano: None. R. Artuso: None. E. Andreucci: 
None. M. Materassi: None. F. Emma: None. E. Benetti: None. M. Caruso: 
None. G. Ghiggeri: None. M. Genuardi: None. P. Romagnani: None. I. Pela: 
None. S. Giglio: None.

P13.80
Next generation sequencing analysis of Inherited Retinal Dystrophies 
(IRD) using Agilent Haloplex technology.
M. E. Shanks1,2, P. Clouston1, E. Packham1, S. Reid1, K. Thomson1, J. Taylor3, A. H. 
Nemeth4,5, S. Downes5, A. Seller1;  
1Oxford Molecular Genetics laboratory, Oxford, United Kingdom, 2Oxford Biomedical 
Research Centre, Univeristy of Oxford, Oxford, United Kingdom, 3Biomedical Research 
Centre, University of Oxford, Oxford, United Kingdom, 4Nuffield Department of Clinical 
Neurosciences, University of Oxford, Oxford, United Kingdom, 5Oxford Eye Hospital, John 
Radcliffe Hospital, Oxford, United Kingdom.

Introduction: IRD is a common cause of vision loss (population prevalence 
~ 1/3500) with significant genotype and phenotype heterogeneity. Genetic 
testing in clinical diagnostics has been limited because a similar clinical phe-
notype may be caused by mutations in numerous genes, all of which could 
require testing. Targeted gene capture and Next generation sequencing has 
provided the opportunity to investigate multiple genes per patient. We have 
designed a targeted retinal panel for 45 common causative genes and one 
deep intronic splice site associated with retinal degeneration.
Method: Our retinal panel workflow uses Agilent’s Haloplex enrichment 
technology with Illumina’s MiSeq platform. A bioinformatics pipeline has 
been designed to annotate and filter our results; using SoftGenetic’s Next 
GENe as a variant caller and WAnnovar for annotation. Variants identified 
at a frequency of <5% in EVS and 1000 genomes are taken forward for lite-
rature investigation.
Results: Each MiSeq run produces > 4Gb of data and our validation experi-
ments indicate that 96-98% of bases are covered at a minimum of 30 reads. 
Within the first panel of 10 patients, a pathogenic homozygous frameshift 
in AIPL1 was found in a Lebers congenital amaurosis (LCA) patient, whilst 
a second patient, with Usher II, had a pathogenic premature stop in the 
USH2A gene.
Conclusions: The Haloplex protocol is a fast, simple and efficient workflow 
that is suitable for use in a diagnostic setting for large gene screens in hete-
rogeneous conditions.

 M.E. Shanks: None. P. Clouston: None. E. Packham: None. S. Reid: None. K. 
Thomson: None. J. Taylor: None. A.H. Nemeth: None. S. Downes: None. A. 
Seller: None.

P13.81
Application of Whole Exome Sequencing (WES) for the genetic 
characterization of families with an unusual phenotype of autosomal 
dominant Retinal Dystrophy (adRD)
P. Fernández San José1, B. Almoguera1,2, F. Blanco-Kelly1, M. Cortón1, H. Hakonarson2, C. 
Ayuso1;  
1Department of Genetics, IIS-Fundación Jiménez Díaz, Madrid, Spain, 2Center for Applied 
Genomics, Chidren‘s Hospital of Philadelphia. 3615 Civic Center Blvd. Philadelphia, PA 
19104, Philadelphia, PA, United States.

Autosomal dominant retinal dystrophies (adDR) are a group of inherited 
diseases clinically and genetically heterogeneous. Late Onset Retinal Dege-
neration (LORD, MIM# 605670) is a rare subtype of adDR, which can be 
caused by the mutation p.Ser163Arg in C1QTNF5 gene. Patients with this 
mutation present a phenotype characterized by late onset with nictalopia 
and drusenoid deposits at the beginning, followed by midperipheral depo-
sits, chorioretinal atrophy and electroretinographic reduced b wave.
Three members of family with and initial diagnosis of Retinitis Pigmentosa 
(RP) and/or Macular Degeneration (MD) and six healthy relatives were stu-
died using Whole Exome Sequecing (WES). adDR common mutations were 
previously screened and discarded by adDR microarray (Asper Biotech) and 
Sanger sequencing for the most frequent genes responsible for adDR.
WES analysis identified the mutation p.Ser163Arg in C1QTNF5 gene in hete-
rozygosity in all the affected members of the family.
The further screening of this mutation by Sanger sequencing in a cohort of 
200 non-characterized adDR patients enabled the characterization of an ad-
ditional family with a similar phenotype.
The follow up of patients is important for a precise diagnose on adDR fami-
lies. The evaluation of new strategies for analysing infrequent adDR genes 
should be considered on patients with complex or unusual diagnose in or-
der to exclude adDR known genes before performing WES.

 P. Fernández San José: None. B. Almoguera: None. F. Blanco-Kelly: None. M. 
Cortón: None. H. Hakonarson: None. C. Ayuso: None.
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P13.82
Next-generation sequencing blurs phenotype limits
M. González-del Pozo1,2, A. Vela3, C. Méndez-Vidal1,2, L. Fernández-Martínez1,2, N. Bravo-
Gil1,2, A. Rueda3, J. Dopazo3,4,5, J. Santoyo3, S. Borrego1,2, G. Antiñolo1,2,3;  
1Unidad de Gestión Clínica de Genética, Reproducción y Medicina Fetal. Instituto de 
Biomedicina de Sevilla (IBIS). Hospital Universitario Virgen del Rocío/CSIC/Universidad 
de Sevilla, Seville, Spain, 2Centro de Investigación Biomédica en Red de Enfermedades 
Raras (CIBERER), Seville, Spain, 3Centro Andaluz de Secuenciación Genómica Humana 
(CASEGH), Seville, Spain, 4Institute of Computational Genomics, Centro de Investigación 
Príncipe Felipe (CIPF), Valencia, Spain, 5BIER, Centro de Investigación Biomédica en Red 
de Enfermedades Raras (CIBERER), Valencia, Spain.

Inherited retinal diseases (IRDs) are probably the most genetically hetero-
geneous disorders in man. To date, more than 190 genes have been identi-
fied and the number of loci that influence phenotype variability is expan-
ding. In consequence, the diagnosis is not always easily performed due to 
phenotypic and genetic overlap. Current diagnostic approaches have been 
focused on the systematic evaluation of a set of known genes for each phe-
notype but this approach may fail in patients with inaccurate diagnosis. To 
overcome these limitations, we conducted an exome sequencing approach 
for the diagnosis of 7 unsolved families clinically diagnosed of autosomal 
recessive Retinitis Pigmentosa (arRP). In total, 28 samples were sequenced 
on SOLID 5500xl platform and stringent bioinformatic filters were applied. 
The most likely disease-causing variants were validated by Sanger sequen-
cing and potential pathogenicity was assessed by functional predictions and 
frequency in controls. As a result, 10 likely pathogenic variants (6 novel) 
were detected in 6 out of 7 families. In two presumed arRP families, syn-
dromic retinal disease genes were implicated. Clinical revaluation showed 
extraocular features that were overlooked at the time of first diagnosis. In 
other case (a sporadic RP patient) the inheritance pattern assigned was 
arRP (the most frequent one for sporadic RP cases), explaining why the 
disease-causing mutations were not found before. Our results reinforce the 
role of exome sequencing in the diagnosis of retinal diseases as a global ap-
proach even when clinical diagnosis or presumed inheritance pattern were 
not accurate. Supported by ISCIII (PI11-02923), FRA (CIVP16A1856) and 
CEICE (CTS-03687).

 M. González-del Pozo: None. A. Vela: None. C. Méndez-Vidal: None. L. 
Fernández-Martínez: None. N. Bravo-Gil: None. A. Rueda: None. J. Dopazo: 
None. J. Santoyo: None. S. Borrego: None. G. Antiñolo: None.

P13.83
AmpliSeq™ RNA: Targeted sequencing of genes on the PGM ™
L. Chapman, J. Schageman, B. Sanderson, A. Cheng, K. Bramlett;  
Life Technologies, Austin, TX, United States.

As Next Generation Sequencing matures, it is quickly moving into trans-
lational research applications where it has promise to be a useful tool for 
evaluation of human samples. RNA profiling using NGS (RNA-seq) is one of 
the applications where this potential is currently being realized. RNA-seq 
experiments have traditionally started with a whole-transcriptome library 
preparation that produces a sequencing template from all RNA species in 
a sample. However, in many cases, only a handful of the genes present are 
necessary to make a clinically relevant diagnosis.
We have demonstrated new technology that allows for RNA-seq from a pa-
nel of directed amplicons using an AmpliSeqTM approach with Ion Torrent 
semiconductor sequencing. This approach offers many advantages over mi-
croarray or qPCR such as faster turnaround and data analysis, sample mul-
tiplexing, lower RNA inputs, and ability to use degraded or FFPE-derived 
samples. In addition, the technique simultaneously provides quantitative 
gene expression information and gene sequence at the single nucleotide 
level.
For this targeted RNA-Seq method, cDNA is generated from total RNA, follo-
wed by amplification using primers designed for targeted genes. Resulting 
amplicons are prepared for sequencing using the AmpliSeqTM technology 
and sequenced on the Ion Torrent sequencing platforms. We demonstrate 
that the technique produces results that are technically reproducible, quan-
titative, and have excellent correlation with qPCR using TaqMan® gene ex-
pression assays. Employing barcodes, we have also tested multiple samples 
on a single chip thereby increasing the cost-effectiveness of the tool for hig-
her throughput laboratory settings.

  L. Chapman: A. Employment (full or part-time); Significant; Life Technologies. 
J. Schageman: A. Employment (full or part-time); Significant; Life Technologies. 
B. Sanderson: A. Employment (full or part-time); Significant; Life Technologies. 
A. Cheng: A. Employment (full or part-time); Significant; Life Technologies. K. 
Bramlett: A. Employment (full or part-time); Significant; Life Technologies.

P13.84
Unraveling the cause for familial sudden cardiac death by whole-
exome sequencing (WES) - an approach
D. Böckelmann1, S. Le Scouarnec2, S. Zumhagen1, B. Stallmeyer1, N. Carter2, J. Schott3, R. 
Redon3, E. Schulze-Bahr1;  
1Institute for Genetics of Heart Diseases, Department of Cardiovascular Medicine, 
University Hospital, Münster, Germany, 2Wellcome Trust Sanger Institute, Cambridge, 
United Kingdom, 3L `institut du thorax, INSERM UMR 1087, Nantes, France.

Sudden cardiac death (SCD) in the youth is a quite heterogeneous, mostly 
genetic disorder. In a large family with six victims of SCD (5 males/1 female, 
age of death 20 +6 years) WES was performed (Agilent SureSelect capture, 
Illumina sequencing) in an individual with stress induced ventricular tachy-
cardia. A mean reading depth of the targeted sequences of 130x was reached 
(coverage: 92% >10x). Overall, 2008 variants were rare (MAF<1% in 1000 
Genomes Project) and filtered for presence in 392 selected genes associated 
with inherited heart disorders. Hereafter, 8 (0.3%) coding variants remai-
ned (6x ns, 1x splice-site, 1x del). After analysis for evolutionary conservati-
on, pathogenicity prediction (PP) and presence in the ESP database, 3 out of 
8 (RYR2, RYR3, PLEC1) were checked for familial co-segregation. The RYR2 
variant c.1082G>A (p.Cys361Tyr) is novel and likely to be causative, since 
sequence alignment showed high conservation, absence in databases and 
PP mostly (6:1) as ‘deleterious’. Mutations in cardiac ryanodine receptor 
gene cause catecholaminergic polymorphic ventricular tachycardia (CP-
VT1). This RYR2 variant was also present in 5 additional family members 
(one SCD victim). The variants in PLEC1 c.12741C>G, p.Asp4247Glu) and 
RYR3 (c.7604T>C, p.Leu2535Pro) also affected highly conserved amino 
acids; PP was not conclusive (PLEC1: 2:3; RYR3: 4:1) and no clear clinical 
cosegregation for the RYR3 variant (SCD victim negative). The observation 
that in this large SCD family some relatives also were at cardiac risk may 
indicate presence of other gene variants causing a confounding overlay. This 
would have been undetected in a smaller family set.

 D. Böckelmann: None. S. Le Scouarnec: None. S. Zumhagen: None. B. 
Stallmeyer: None. N. Carter: None. J. Schott: None. R. Redon: None. E. 
Schulze-Bahr: None.

P13.85
Spinal Muscolar Atrophy - NGS targeted resequencing of the entire 
SMN2 gene
S. Radovic1, G. Dubsky de Wittenau2, F. Cesca2, F. Cattonaro1, M. Morgante2,3, F. Curcio4, 
R. I. Lonigro2,4;  
1IGA Technology Services, Udine, Italy, 2University of Udine, Udine, Italy, 3Institute of 
Applied Genomics, Udine, Italy, 4Azienda Ospedaliera di Udine, Udine, Italy.

Genetic heterogeneity of individuals highlights the need to enhance perso-
nalized medicine to achieve effective treatments of human diseases. Spinal 
muscular atrophy (SMA) is an autosomal recessive neuromuscular disease 
characterized by degeneration of α-motorneurons in the spinal cord. The 
primary SMA-determining gene is SMN1, absent in about 95% of patients. 
The neighbouring nearly identical SMN2 gene fails to generate adequate 
levels of full-length SMN protein (FL-SMN). Still, SMN2 copy numbers can 
vary between 1 and 6, potentially modifying the severity of the disease. Ho-
wever, all SMN2 alleles are not functionally equivalent since they produce 
FL-transcripts with different efficiencies, most probably due to variations 
in their sequence.
We established a new method to identify genetic polymorphisms in the 
complete genomic region of SMN2. We resequenced 40 SMN2 gene copies 
from 12 SMA subjects with varying SMN2 copy numbers using the Illumina 
platform and a pooled indexing strategy. We identified a total of 69 SNPs and 
40 INDELs out of which 21 and 37, respectively, had not been reported pre-
viously. So far, we confirmed by genotyping assays the first fifteen SNPs that 
were chosen for validation. The estimated variant frequencies are usually 
indicative of the number of variant gene copies per subject when related to 
the individual’s SMN2 copy numbers.
The method we described is ready to be used to identify variants/haploty-
pes associated with a particular SMA phenotype.

 S. Radovic: None. G. Dubsky de Wittenau: None. F. Cesca: None. F. 
Cattonaro: None. M. Morgante: None. F. Curcio: None. R.I. Lonigro: None.
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P13.86
Proximal monosomy of 13q due to 6;13 translocation
H. Mkrtchyan1, A. Hovhannisyan1, A. Gasparyan1, L. Nazaryan2, S. Midyan1, N. 
Tommerup3;  
1Center of Medical Genetics and Primary Health Care, Yerevan, Armenia, 2¹; Wilhelm 
Johannsen Centre for Functional Genome Research, Institute of Cellular and Molecular 
Medicine, University of Copenhagen, Copenhagen, Denmark, 3Wilhelm Johannsen 
Centre for Functional Genome Research, Institute of Cellular and Molecular Medicine, 
University of Copenhagen, Copenhagen, Denmark.

Chromosome 13q deletion is associated with varying phenotypes, which 
seem to depend on the location of the deleted segment. Although various 
attempts have been made to link the 13q deletion intervals to distinct phe-
notypes, there is still no acknowledged consensus correlation between the 
monosomy of distinct 13q regions and specific clinical features. Here we 
describe a case of proximal monosomy 13q in a 8 month-old boy. He was 
referred for cytogenetic study due to different dysmorphic features invol-
ving a brachydactily, beaked nose, high frontal hairline, flat occiput, wide 
nose bridge, epicantus along with double sided hydronephrosis and non-
closed Bottalo’s duct. Karyotype revealed the translocation 45,XY,t(6;13)
(p25;q12)dn. Firther Affymetrix Genome-Wide SNP Array 6.0 analysis has 
revealed approximately 6Mb deletion on chromosome 13(13q11-13q12.12) 
(chr13:19045719-25196912, GRCh37/hg19) in the patient’s genome. No 
deletion was detected on chromosome 6. However, we cannot excluded that 
there might be subtelomeric deletion of 6p, which was not detected by any 
SNP on the array platform due to highly repetitive region. We assume that 
the input of the 6p deletion might be insignificant comparing with 13q proxi-
mal deletion, which includes a number of reliable genes: for example GJB6 is 
associated with autosomal dominant deafness; FGF9 is associated with mul-
tiple synostoses syndrome, which also includes deafness; SGCG associated 
with muscular dystrophy limb girdle type 2C; and SACS is casing spastic ata-
xia Charlevoix Saguenay type. Thus, the child may be under a high risk of ha-
ving deafness, muscular dystrophy and ataxia based on the deleted regions.

 H. Mkrtchyan: None. A. Hovhannisyan: None. A. Gasparyan: None. L. 
Nazaryan: None. S. Midyan: None. N. Tommerup: None.

P13.87
Dissecting the genotype in syndromic intellectual disability using 
whole exome sequencing in addition to genome-wide copy number 
analysis
V. Riehmer1,2, C. F. Classen3, C. Landwehr2,4, A. Kosfeld1, S. Heilmann2,5, C. Scholz1, S. 
Kabisch3,6, H. Engels2, S. Tierling7, M. Zivicnjak8, F. Schacherer9, D. Haffner3,8, R. G. 
Weber1,2;  
1Department of Human Genetics, Medical School Hannover, Hannover, Germany, 
2Institute of Human Genetics, University of Bonn, Bonn, Germany, 3Department of 
Pediatrics, University Hospital, Rostock, Germany, 4Institute of Medical Diagnostics, 
Berlin, Germany, 5Department of Genomics, Life and Brain Centre, University of Bonn, 
Bonn, Germany, 6Department of Pediatrics, Division of Neonatology and Intensive 
Care, University Hospital Hamburg-Eppendorf, Hamburg, Germany, 7Universität des 
Saarlands, Biowissenschaften, Genetik/Epigenetik, Saarbrücken, Germany, 8Department 
of Pediatric Kidney, Liver and Metabolic Diseases, Hannover Medical School, Hannover, 
Germany, 9Biobase GmbH, Wolfenbüttel, Germany.

When a known microimbalance affecting multiple genes is detected in a pati-
ent with syndromic intellectual disability, it is usually presumed causative for 
all observed features. Whole exome sequencing (WES) allows questioning 
this assumption. In this study of three families with children affected by un-
explained syndromic intellectual disability, genome-wide copy number and 
subsequent analyses revealed a de novo maternal 1.1Mb microdeletion in 
the 14q32 imprinted region causing a paternal UPD(14)-like phenotype, and 
two inherited 22q11.21 microduplications of 2.5Mb or 2.8Mb. In patient 1 
carrying the 14q32 microdeletion, tall stature and renal malformation were 
unexplained by paternal UPD(14), and there was no altered DLK1 expression 
or unexpected methylation status. By WES and filtering with a mining tool, 
a novel FBN1 missense variant was found in patient 1 and his mother, who 
both showed clinical features of Marfan syndrome by thorough anthropome-
tric assessment, and a novel EYA1 missense variant as a probable cause of the 
renal malformation in the patient. In patient 2 with the 22q11.21 microdupli-
cation syndrome, skin hypo- and hyperpigmentation and two malignancies 
were only partially explained. By WES, compound heterozygous BLM stop 
founder mutations were detected causing Bloom syndrome. In male patient 
3 carrying a 22q11.21 microduplication inherited from his unaffected father, 
WES identified a novel missense variant in the OPHN1 X-linked intellectual 
disability gene inherited from the unaffected mother as a possible additio-
nal cause for developmental delay. Thus, WES seems warranted in patients 
carrying microdeletions or microduplications who have unexplained clinical 
features or microimbalances inherited from an unaffected parent.

 V. Riehmer: None. C.F. Classen: None. C. Landwehr: None. A. Kosfeld: 

None. S. Heilmann: None. C. Scholz: None. S. Kabisch: None. H. Engels: 
None. S. Tierling: None. M. Zivicnjak: None. F. Schacherer: None. D. Haffner: 
None. R.G. Weber: None.

P13.88
Targeted Next Generation Sequencing of TAAD genes using DNA 
isolated from paraffin embedded tissue
M. Stuhrmann, B. Keyser, T. Hartmann, A. Schöner, M. Mälzer, J. Schmidtke;  
Medical School, Hannover, Germany.

Thoracic Aortic Aneurysms and Dissections (TAAD) may occur isolated or as 
part of syndromes, like Marfan or Loeys-Dietz syndrome. Mutations in seve-
ral different genes are known to cause TAAD. Diagnosis is often made during 
autopsy. If available, paraffin embedded tissue can be used for post-mortem 
genetic testing. However, DNA extracted from this tissue is often degraded. 
Since next generation sequencing (NGS) with the Illumina MiSeq platform re-
quires DNA fragments around 300 base pairs, it should be possible to analyse 
DNA isolated from paraffin embedded tissue with this platform.
We isolated DNA from paraffin embedded tissue from six deceased TAAD. Li-
brary preparation was carried out using a customized TruSeq Custom Ampli-
con Kit from Illumina. Sequencing was performed with the Illumina MiSeq.
185 exons of the genes ACTA2, COL3A1, FBN1, MYH11, SLC2A10, SMAD3, 
TGFBR1, and TGFBR2 have been analysed. The results showed that the qua-
lity of the sequences depended directly on the quality of the isolated DNA. 
When the fixation of the tissue was poor (e.g. unbuffered formalin, no homo-
genous fixation), the coverage was very low. With good fixation, the sequen-
cing results resembled that of DNA isolated from blood. Between 5% (poor 
fixation of the tissue) and 91% (good fixation/DNA from blood) of the 185 
exons had a coverage greater than the threshold that we set at 50x.
In the six analysed patients, we found some new sequence variations with 
yet unclear relevance.
In conclusion, DNA from paraffin embedded tissue can be analysed by NGS, 
when the fixation has been done properly.

 M. Stuhrmann: None. B. Keyser: None. T. Hartmann: None. A. Schöner: 
None. M. Mälzer: None. J. Schmidtke: None.

P13.89
Mutation analysis of primary immunodeficiency patients by target 
enrichment and next-generation sequencing
L. N. J. Moens1, E. Falk Sorqvist1, C. Asplund2, Y. Kumar3, C. Bauser3, E. Bernatowska4, C. I. 
E. Smith2, M. Nilsson1,5;  
1Department of Immunology, Genetics and Pathology, Uppsala University, Uppsala, 
Sweden, 2Clinical Research Center, Karolinska Institutet, Karolinska University Hospital 
Huddinge, Stockholm, Sweden, 3GATC Biotech AG, Konstanz, Germany, 4Department of 
Immunology, The Children‘s Memorial Health Institute, Warsaw, Poland, 5Science for 
Life Laboratory, Department of Biochemistry and Biophysics, Stockholm University, 
Stockholm, Sweden.

Primary Immunodeficiencies (PID) are a heterogeneous group comprising 
over 150 diseases caused by congenital defects of the immune system. These 
diseases are mainly characterized by severe recurrent infections, and can of-
ten be life-threatening. Diagnosing patients with PID is however challenging, 
since more than 179 genes are known to cause these diseases.
In this study, we adopted a selector-based sequencing capture assay together 
with Illumina sequencing, to identify disease-causing mutations in all 179 
PID genes simultaneously, and evaluated the usefulness of this targeted as-
say for molecular diagnosis of PID. The exons of the 179 genes were captured 
and sequenced in 34 patients, 15 of which had at least one known causal 
mutation at the onset of the experiment.
Sequencing reads were aligned against the targeted regions, and variants 
were detected using an in-house developed software tool.
In order to narrow down the number of potential disease-causing mutations 
per patient, variants were filtered according to read depth, variant allele ra-
tio and variant consequence.
Using the applied criteria, 17 out of 21 (~81%) known single base or short 
indel variants were detected, resolving of the mutation status for 12 out of 
15 individuals (80%).
Sequencing of the unknown samples resulted in the discovery of several new 
mutations that could be confirmed by Sanger sequencing.
We will present the outcome of our mutation analyses, and discuss the use-
fulness of the developed assay for first tier cost efficient molecular diagnosis 
of PID, reducing the number of patients subjected to more expensive exome 
and genome sequencing.

 L.N.J. Moens: None. E. Falk Sorqvist: None. C. Asplund: None. Y. Kumar: 
None. C. Bauser: None. E. Bernatowska: None. C.I.E. Smith: None. M. Nilsson: 
None.
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P13.90
The Shared Variant Database
M. Vermaat1,2,3, H. Mei1,3, I. F. A. C. Fokkema1, P. E. M. Taschner4, J. T. den Dunnen1,2, J. F. J. 
Laros1,2,3;  
1Department of Human Genetics, Leiden University Medical Center, Leiden, Netherlands, 
2Leiden Genome Technology Center, Leiden University Medical Center, Leiden, 
Netherlands, 3Netherlands Bioinformatics Centre, Nijmegen, Netherlands, 4Department 
of Human Genetics, Leiden University Medical Center, Amsterdam, Netherlands.

DNA diagnostics is based on sharing information on gene variants found 
in patients with a certain phenotype. Yet, most variants are not shared and 
valuable information gets lost. This is especially true for exome/genome se-
quencing projects, where only the results of successful projects and of these 
only the causing variants identified get published.
We have developed the Shared Variant Database (SVD) to support easy and 
pre-publication sharing of all variants and phenotypes. Upon submission a 
report is returned summarizing, per variant, its frequency in the database. 
To address privacy concerns, data can be submitted as a pooled set. The SVD 
accepts input in VCF and BED formats for variant calls and coverage
respectively. For variants that have a low frequency the submitter has the 
option to contact submitting colleagues.
The public part of the SVD shows data that were made public by their sub-
mitters and summary data from other sources. Variants can be shared with 
or without links to an individual. Submitters have the option to mark vari-
ants that are of special interest. These options should facilitate sharing data 
of unsolved cases with the intention to initiate a collaboration with others 
that have similar cases/findings.
An earlier version of the SVD, the Diagnostic Variant Database (DVD), was 
implemented to support the Dutch medical centers performing exome se-
quencing, facilitating effective filtering of variants frequently occurring in 
the Dutch population.

 M. Vermaat: None. H. Mei: None. I.F.A.C. Fokkema: None. P.E.M. Taschner: 
None. J.T. den Dunnen: None. J.F.J. Laros: None.

P13.92
Next Generation Sequencing in molecular diagnostics of previously 
undiagnosed clinical conditions
A. M. Boguszewska-Chachulska1, M. Krawczyk2,1, D. Loska2,1, M. Zagulski1;  
1Genomed SA, Warsaw, Poland, 2Polish-Japanese Institute of Information Technology, 
Warsaw, Poland.

Our project is aimed at identifying the molecular bases of previously undia-
gnosed genetic diseases in Polish patients by Next Generation Sequencing 
(NGS), mainly whole exome sequencing and multiplex PCR-NGS.
Whole exome sequencing was performed for DNA samples of nine patients, 
representing undiagnosed clinical cases, and a healthy control. Exome-en-
riched libraries were prepared and sequenced using the TruSeq chemistry 
and GA II or HiSeq 2000 instruments (Illumina). The exome analysis was 
performed using specialised open access, commercial and company-deve-
loped bioinformatic tools. A pipeline was designed for data quality analysis, 
mapping and SNP/indel detection for diagnostic purposes.
As a result of our studies, a previously described heterozygous mutation in 
the COL1A2 gene (c.1009G>A) was identified as resulting in osteogenesis 
imperfecta symptomes in one patient, and its inheritance in the patient’s 
family was analysed. Exome data analysis also allowed us to identify two 
mutations in the CAPN3 gene responsible for the muscular dystrophy sym-
ptoms, indicating the Limb-Girdle Muscular Dystrophy type 2A diagnosis. 
Both mutations are single nucleotide deletions, leading to frameshifts. The 
first mutation is one of two most common mutation in the CAPN3 gene 
(c.550delA), the second mutation (c.1642delC) has never been reported 
before. Polyphen 2 and SIFT analyses suggested its pathogenicity and pos-
sible targeting of improperly terminated mRNA for nonsense mediated de-
cay. The biparental inheritence and carrier status of both mutations in the 
patient’s family were analysed.
The results of our studies allow us to propose whole exome sequencing as a 
tool that can be applied to diagnose Mendelian disorders.

  A.M. Boguszewska-Chachulska: A. Employment (full or part-time); Significant; 
Genomed SA. B. Research Grant (principal investigator, collaborator or consultant 
and pending grants as well as grants already received); Significant; Genomed 
SA. M. Krawczyk: A. Employment (full or part-time); Significant; Genomed SA. 
D. Loska: B. Research Grant (principal investigator, collaborator or consultant 
and pending grants as well as grants already received); Significant; Genomed 
SA. M. Zagulski: A. Employment (full or part-time); Significant; Genomed SA. B. 
Research Grant (principal investigator, collaborator or consultant and pending 
grants as well as grants already received); Significant; Genomed SA.

P13.93
Whole-exome sequencing in Altaian families with autosomal 
recessive nonsyndromic hearing loss (the Republic of Altai, Southern 
Siberia)
A. Y. Churbanov1, O. L. Posukh2,3, T. M. Karafet1;  
1ARL Division of Biotechnology, University of Arizona, Tucson, AZ, United States, 
2Institute of Cytology and Genetics, Novosibirsk, Russian Federation, 3Novosibirsk State 
University, Novosibirsk, Russian Federation.

Mutations in more than 70 different genes were found as the causes of 
hereditary Non-Syndromic Hearing Loss (NSHL). Identification of NSHL-
responsible genes is a significant challenge due to extreme genetic hete-
rogeneity of the disorder. Here we explore the utility of whole-exome se-
quencing (WES) for identifying candidate causal variants in unrelated fa-
milies from Altai with undiagnosed potentially autosomal recessive NSHL 
(ARNSHL). We performed WES on 6 siblings, two from each of three Altaian 
extended families (F#38, F#40, F#54), with proportion of affected to non-
affected siblings as 4:5, 4:5, 5:3, correspondingly. Likelihood of mutations 
compromising GJB2 gene has been ruled out in these families. Sequence 
processing and variant calling were performed using standard bioinforma-
tics tools. A custom filtering system was used to prioritize novel variants 
of candidate genes. We identified a novel missence homozygous mutation 
(NM_194248.2:c.1111G>C) in gene OTOF known in association with ARNSHL 
(DFNB9) in both affected siblings (F#54) and missence homozygous mu-
tation (NM_030665.3:c.5254G>A) in gene RAI1 previously associated with 
Smith-Magenis syndrome (OMIM#182290) and Potocki-Lupski syndrome 
(OMIM#610883) in four affected siblings (F#38, F#40). Subsequent San-
ger sequencing of extended families confirmed cosegregation of homozy-
gous mutations c.1111G>C (OTOF) with hearing loss in all affected siblings 
of F#54, and c.5254G>A (RAI1) in all affected siblings in F#38, F#40. Non-
affected siblings from all families were either wt/wt or heterozygous for 
c.1111G>C (OTOF) in F#54, and for c.5254G>A (RAI1) in F#38, F#40.
Study was supported by grant 2011Y1SA09 from the CAS Fellowship for 
Young International Scientists, NSFC grant 31150110466 to AC, RFBR grant 
#11-04-01221-à to OP.

 A.Y. Churbanov: None. O.L. Posukh: None. T.M. Karafet: None.

P13.94
NGS diagnosis on Willebrand disease : about a highly homologous 
pseudogene ?
M. GIRAUD1, P. BOISSEAU1, P. TALARMAIN1, J. HARY1, M. GOURLAOUEN1, C. TERNISIEN1, 
E. FRESSINAUD2, A. VEYRADIER2, S. BEZIEAU1;  
1CHU Hotel Dieu, Nantes, France, 2CHU, Clamart, France.

Von Willebrand Disease (VWD) is a common autosomally inherited bleeding 
disorder which results from a quantitative or qualitative deficiency of von 
Willebrand factor (VWF), a glycoprotein that is essential to primary hae-
mostasis. The VWF gene (VWF) is located on the chromosome 12, resides 
within 178 kb of genomic DNA and consists of 52 exons which gives rise 
to a 9kb mRNA. Systematic identification of the causal VWD sequence va-
riations has been hampered by the large size of the VWF, but the main dif-
ficulty resides on a 97% homologous partial pseudogene from exon 23 to 
exon 35 (21kb of genomic DNA). Cost and time consuming of Sanger method 
sequencing remain a serious obstacle for most diagnostic laboratories. Ho-
wever, Next Generation Sequencing (NGS) have radically changed the tech-
nical perspectives over the last years. Then we have planed to test NGS for 
VWD diagnosis to evaluate the accuracy of this resequencing technique for 
this highly homologous region. We have selected the Agilent HaloPlex target 
enrichment system to prepare sequencing library samples running out on 
illumina MiSeq platform. The HaloPlex probes library design has been made 
on the Agilent web-base SureDesign , (free software) and comprised VWF 
exons, introns, 5’ and 3’ UTR and the known promoter. This design foresee a 
coverage rate of 95.84% of the whole gene. 48 patients have been tested and 
raw datas will be analysed and compared to capillary sequencing. Results 
will be discussed on the ESHG poster.

 M. Giraud: None. P. Boisseau: None. P. Talarmain: None. J. Hary: None. M. 
Gourlaouen: None. C. Ternisien: None. E. Fressinaud: None. A. Veyradier: 
None. S. Bezieau: None.
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P14.01
Rapid sequencing of clinical samples using the Ion Proton™ system
A. Ameur, C. Lindau, S. Häggqvist, I. Jonasson, U. Gyllensten;  
Dept. of Immunology, Genetics and Pathology, Uppsala University, National Genomics 
Infrastructure at Science for Life Laboratory, Uppsala, Sweden.

We are evaluating the Ion Proton™ System (Life Technologies) as a platform 
for massively parallel sequencing of clinical samples (MPS). This technology 
has several potential advantages as compared to other platforms for MPS. 
A sequencing run only takes 3 hours and the mapping and variant calling 
analysis is completed within 24 hours. Sequencing of human exomes using 
the Ion PI™ chip typically results in the identification of 60-70,000 SNPs per 
sample, with ~98% of these overlapping variants reported in dbSNP. We 
successfully recover known insertions of lengths up to 25 bp and deletions 
of up to 37 bp. The bioinformatics analysis has been streamlined using in-
house database system, based on R and MySQL, where all detected variants 
from all our exome sequencing runs are stored. This system allows for very 
efficient filtering of SNPs and indels between any group of samples in a mat-
ter a seconds. In addition to exome sequencing, Ion Proton™ is being used 
for clinical applications such as identification of fusion transcripts from 
cancer samples, mutation screening using panels of candidate genes and 
whole-genome sequencing of bacterial or viral human pathogens. The intro-
duction of the Ion PII™ chip will enable whole-genome human sequencing 
in the time frame necessary to be useful for an increasing range of clinical 
applications.

 A. Ameur: None. C. Lindau: None. S. Häggqvist: None. I. Jonasson: None. U. 
Gyllensten: None.

P14.02
A fast solution to NGS library preparation with low nanogram DNA 
input
P. Liu, B. W. Langhorst, E. Yigit, L. M. Apone, D. B. Munafo, C. Sumner, F. J. Stewart, G. J. S. 
Lohman, E. Cantor, T. C. Evans Jr, N. Nichols, E. T. Dimalanta, T. B. Davis;  
New England Biolabs, Ipswich, MA, United States.

Next Generation Sequencing (NGS) has significantly impacted human ge-
netics, enabling a comprehensive characterization of the human genome 
as well as a better understanding of many genomic abnormalities. By deli-
vering massive DNA sequences at unprecedented speed and cost, NGS pro-
mises to make personalized medicine a reality in the foreseeable future. To 
date, library construction with clinical samples has been a challenge, prima-
rily due to the limited quantities of sample DNA available. To overcome this 
challenge, we have developed NEBNext® Ultra DNA Library Prep Kit, a fast 
library preparation method using novel NEBNext reagents and adaptors, 
including a new DNA polymerase that has been optimized to minimize GC 
bias. This method enables library construction from an amount of DNA as 
low as 5 ng, and can be used for both intact and fragmented DNA. Moreover, 
the workflow is compatible with multiple NGS platforms.

  P. Liu: A. Employment (full or part-time); Modest; New England Biolabs. B.W. 
Langhorst: A. Employment (full or part-time); Modest; New England Biolabs. 
E. Yigit: A. Employment (full or part-time); Modest; New England Biolabs. L.M. 
Apone: A. Employment (full or part-time); Modest; New England Biolabs. D.B. 
Munafo: A. Employment (full or part-time); Modest; New England Biolabs. C. 
Sumner: A. Employment (full or part-time); Modest; New England Biolabs. F.J. 
Stewart: A. Employment (full or part-time); Modest; New England Biolabs. G.J.S. 
Lohman: A. Employment (full or part-time); Modest; New England Biolabs. E. 
Cantor: A. Employment (full or part-time); Modest; New England Biolabs. T.C. 
Evans Jr: A. Employment (full or part-time); Modest; New England Biolabs. N. 
Nichols: A. Employment (full or part-time); Modest; New England Biolabs. E.T. 
Dimalanta: A. Employment (full or part-time); Modest; New England Biolabs. T.B. 
Davis: A. Employment (full or part-time); Modest; New England Biolabs.

P14.03
Next Generation Sequencing application to challenged sequencing on 
homologous genes CLCNKA and CLCNKB, implicated in two forms of 
Bartter syndrome.
L. Mansour-Hendili, N. Le Pottier, I. Roncelin, X. Jeunemaître, R. Vargas-Poussou;  
AP-HP, Paris, France.

CLCNKA and CLCNKB encode for renal chloride channels ClC-ka and ClC-kb 
involved in Bartter syndrome (BS), a rare recessive salt-losing tubulopathy. 
These genes are highly homologous, with a 95% identity and a similar ge-
nomic organisation. In order to improve CLCNKB analysis and to sequence 
CLCNKA, we have developed a NGS protocol for both genes in a same run.
The DNA library was prepared using nebulised specific LR-PCR following 
manufacturer recommendations. Each patient was tagged with two distinct 
MIDs, one for each gene. The library was clonally amplified using emulsion 

PCR, enriched and loaded on a picotiter plate on a GS junior (Roche). Data 
were analysed with Reference mapper (Roche) and Seqnext (JSI medical). 
Both genes were sequenced for 7 patients and 3 controls and only CLCNKB 
in 2 patients and 3 controls. We compared NGS results to Sanger sequencing 
to determine specificity and sensitivity.
The main obtained coverage varied from 40 to 200. All coding variants 
found with Sanger analysis were found with NGS. The sensitivity was near 
100% for the common regions tested and the analytic specificity was veri-
fied by the right match between the reads and reference sequence on the 
entire chromosome 1.
In conclusion, this study allowed us to develop a whole specific sequencing 
of the homologous CLCNKA and CLCNKB genes in a same run. The use of 
NGS in diagnosis requires secure interpretation with two softwares, in order 
to avoid misinterpretation of contiguous variants and homopolymers regi-
ons, and a well defined threshold for variant interpretation.

 L. Mansour-Hendili: None. N. Le Pottier: None. I. Roncelin: None. X. 
Jeunemaître: None. R. Vargas-Poussou: None.

P14.04
Combination HRM and MLPA for identification of methylation 
status at the H19 and KCNQ1OT1 DMRs in patients with Beckwith-
Wiedemann syndrome
C. Hung1,2, C. Lee3, S. Lin4, Y. Su2;  
1Graduate Institute of Clinical Genomics, National Taiwan University College of 
Medicine, Taipei, Taiwan, 2Sofiva Genomics, Co., Ltd,, Taipei, Taiwan, 3Department of 
Obstetrics and Gynecology, Taipei, Taiwan, 4Department of Obstetrics and Gynecology, 
National Taiwan University Hospital, Hsin Chu Branch, Hsin Chu, Taiwan.

Methylation alterations in H19 and KCNQ1OT1 differentially methylated re-
gions (DMRs) on chromosome 11p15.5 are relatively common in Beckwith-
Wiedemann syndrome (BWS). Gain of methylation in H19 DRM or loss of 
methylation in KCNQ1OT1 DMR result in heterogeneous overgrowth which 
is also associated with high risk for tumor development. The goal of the stu-
dy was to combine methylation-sensitive high-resolution melting analysis 
(MS-HRM) and methylation-specific multiplex ligation-dependent probe 
amplification (MS-MLPA) for the identification of H19 and KCNQ1OT1 DMRs 
methylation status in 43 patients with Beckwith-Wiedemann syndrome. 
The genotypes of these samples were compared to traditional methylation-
specific PCR results. Of 43 BWS samples, 30.2% (13/43) were hypomethyla-
tion in KCNQ1OT1 DMR, 2.3% (1/43) were hypermethylation in H19 DMR, 
2.3% (1/43) were paternal uniparental disomy (UPD), and 65.1% (28/43) 
were negative. The detection rate for BWS at two DMRs is 34.9%. These 
two methods produced consistent results regarding methylation status and 
yielded neither false positive nor false negative results. Moreover, this study 
provides a representative picture of the distribution of methylation status 
of H19 and KCNQ1OT1 DMRs in clinically ascertained BWS cases in the Tai-
wanese population. The MS-HRM and MS-MLPA clearly demonstrated that 
these are significant tools for quantification of methylation in molecular epi-
genetic diagnosis.

 C. Hung: None. C. Lee: None. S. Lin: None. Y. Su: None.

P14.05
FAVR (Filtering and Annotation of Variants that are Rare): methods 
to facilitate the analysis of rare germline genetic variants from SOLiD 
and Illumina datasets
T. Nguyen-Dumont1, B. J. Pope2, F. Odefrey1, R. Bell3, S. V. Tavtigian3, A. Lonie2, M. C. 
Southey1, D. J. Park1;  
1Department of Pathology, The University of Melbourne, Parkville, Australia, 2Victorian 
Life Sciences Computation Initiative, The University of Melbourne, Melbourne, Australia, 
3Huntsman Cancer Institute, Salt Lake City, UT, United States.

Characterising genetic diversity through the analysis of massively parallel 
sequencing (MPS) data offers enormous potential to significantly improve 
our understanding of the genetic basis for observed phenotypes, including 
predisposition to and progression of complex human disease. Great challen-
ges remain in resolving genetic variants that are genuine from the millions 
of artefactual signals.
FAVR is a suite of new methods designed to work with commonly used MPS 
analysis pipelines, with a focus on relatively rare genetic variants. The most 
important and novel aspect of FAVR is the use of signatures in comparator 
sequence alignment files during variant filtering, and annotation of variants 
potentially shared between individuals. The FAVR methods use these signa-
tures to facilitate filtering of (i) platform and/or mapping-specific artefacts, 
(ii) common genetic variants, and, where relevant, (iii) artefacts derived 
from imbalanced paired-end sequencing, as well as annotation of genetic 
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variants based on evidence of co-occurrence in individuals. We applied 
conventional variant calling applied to whole-exome sequencing datasets, 
produced using both SOLiD and TruSeq chemistries, with or without down-
stream processing by FAVR methods. We demonstrate a 3-fold smaller rare 
single nucleotide variant shortlist with no detected reduction in sensitivity. 
The principles described herein were applied in our publication identifying 
XRCC2 as a new breast cancer risk gene and have been made publically avai-
lable as a suite of software tools.
FAVR is a platform-agnostic suite of methods that significantly enhances the 
analysis of large volumes of sequencing data for the study of rare genetic 
variants and their influence on phenotypes.

 T. Nguyen-Dumont: None. B.J. Pope: None. F. Odefrey: None. R. Bell: 
None. S.V. Tavtigian: None. A. Lonie: None. M.C. Southey: None. D.J. Park: 
None.

P14.06
Rapid Single Cell Targeted Sequencing: Applications in Tumorigenesis
T. Harkins, C. Lee;  
Life Technologies, Foster City, CA, United States.

Current sequencing technologies have allowed the genomic community to 
delve deeper into complex cellular systems on a massively parallel scale. We 
now, for example, have a better understanding of cancer evolution, as well 
as the general genomic heterogeneity within a single tumor sample. Rare 
mutations and copy number variations (CNVs) are known to drive tumori-
genesis and disease progression, but the amount of sample DNA required 
for deep sequencing is a limiting factor. This hindrance means that our un-
derstanding of cancer and other cellular systems, such as embryo develop-
ment, is limited to the sub-population level. A detailed understanding of cel-
lular genomic hierarchies, whether on a temporal or spatial scale, requires 
an improved capacity to perform quantitative analysis on a single-cell level. 
In this study, we have developed methodologies using as little as 1 picogram 
of input material to generate sequence information across 100’s to 1000’s 
of amplicons. Sequencing performance did not show any appreciable am-
plification bias as measured by strand bias and coverage uniformity. Using 
a custom AmpliSeqTM assay, individual cells from primary and metatstatic 
ovarian tumors were sequenced at ultra-high coverage (>1000x), allowing 
us to study low frequency mutations and changes in gene copy numbers, 
and hence the evolution of ovarian cancer at the cellular level.

  T. Harkins: A. Employment (full or part-time); Significant; Life Technologies. C. 
Lee: A. Employment (full or part-time); Significant; Life Technologies.

P14.07
First experiences with the GS Junior 454 in molecular genetic analysis 
of patients with hereditary breast and ovarian cancer at the Center of 
Familial Breast and Ovarian Cancer, University of Cologne
A. Baasner, B. Bluemcke, J. Hauke, B. Wappenschmidt, E. Hahnen, R. K. Schmutzler;  
Center of Familiar Breast and Ovarian Cancer, University of Cologne, Cologne, Germany.

Mutations in BRCA1 and BRCA2 are linked to the development of hereditary 
breast and ovarian cancer. In 2012, 74.500 women and 600 men got breast 
cancer and 7.200 women got ovarian cancer in Germany, while a hereditary 
predisposition is suspected in about 10% of these cases. Family history and 
age of onset are the most important inclusion criteria for genetic testing. 
Since August 2012, we have analysed 237 index patients with hereditary 
breast and/or ovarian cancer using the GS Junior 454 (Roche) and the BRCA 
kit (BRCA MasterTM Dx kit, Multiplicom). The BRCA1/2 genes contain many 
homopolymer stretches of at least 6 bp in length. Since these stretches are 
difficult to detect with the GS Junior 454 platform, we additionally employ-
ed a homopolymer assay fragment analysis (BRCA HP, Multiplicom), which 
allows rapid detection of small insertions/deletions in approximately 30 
of these coding homopolymer stretches in BRCA1/2. In this cohort, 36 out 
of 237 index patients were tested positive for pathogenic BRCA1/2 muta-
tions. Of those, 10 individuals show disease-causing alterations located in 
homopolymer stretches that were easily detected by homopolymer assay 
pre-screening. Thus, our results warrant homopolymer pre-screening prior 
to costly next generation sequencing analyses.

 A. Baasner: None. B. Bluemcke: None. J. Hauke: None. B. Wappenschmidt: 
None. E. Hahnen: None. R.K. Schmutzler: None.

P14.08
New splicing vector pSAD: Splicing functional analysis of a hybrid 
“maxi-minigene” with exons 19 to 27 of BRCA2
A. Acedo, B. Díez, A. Curiel, C. Hernández, M. Infante, M. Durán, E. Velasco;  
Instituto de Biología y Genética Molecular (UVa-CSIC), Valladolid, Spain.

At least 50% of all mutations identified in BRCA genes in breast/ovarian 
cancer patients are variants of unknown clinical significance (VUS). Several 
studies have shown the link between disease and splicing disruptions due to 
mutations, including predicted nonsense or frameshift mutations. We aimed 
to investigate the role of splicing aberrations of BRCA2 in breast/ovarian 
cancer.
We followed a simple strategy consisting of bioinformatics analysis with 
NNSplice and Human Splicing Finder of DNA variants and splicing functio-
nal assays of hybrid minigenes. Splicing reporter plasmids allow to perform 
functional analysis without the need of patient RNA. We designed a new 
splicing vector, pSAD, which enabled us the creation of a “maxi-minigene” 
that includes nine exons of BRCA2 (19 to 27, MGBR2_19-27), where exon 27 
substituted the second vector exon. The wt minigene produced a mRNA of 
2,174 nucleotides. We validated the new MGBR2_19-27 with four splicing va-
riants of the exons 19, 20, 23 and 24, which were tested in a previous report. 
Thirty-six out of 166 variants reported in these 9 exons were bioinformati-
cally selected and introduced by PCR-mutagenesis in the wt MGBR2_19-27. 
Fifteen variants (42%) of all types (synonymous, nonsense, frameshift or 
missense) altered splicing by different mechanisms. Altogether, most vari-
ants disrupted the canonical splice sites; one affected a splicing silencer and 
another the polypyrimidine tract.
Aberrant splicing represents a relevant pathogenic mechanism in heredi-
tary breast/ovarian cancer. Splicing functional assays with the new vector 
pSAD are valuable tools to discriminate between benign and pathogenic 
DNA variants of any human disease genes.

 A. Acedo: None. B. Díez: None. A. Curiel: None. C. Hernández: None. M. 
Infante: None. M. Durán: None. E. Velasco: None.

P14.09
A novel technique that distinguishes low-level somatic DNA variants 
from FFPE-induced artifacts in solid tumors by next-generation 
sequencing (NGS)
N. Udar1, R. Haigis1, T. Gros1, N. Kerry1, B. Barnes1, D. Pokholok1, M. Ross1, A. Lucio-
Eterovic2, Q. Zhang2, M. Zenali2, E. Jaeger1;  
1Illumina, San Diego, CA, United States, 2Institute of Personalized Cancer Therapy, MD 
Anderson Cancer Center, Houston, TX, United States.

Several applications, including somatic mutation detection in cancers, re-
quire methods that can efficiently detect low-frequency variants (< 10% 
minor allele frequency, MAF) in DNA extracted from formalin-fixed-paraf-
fin-embedded (FFPE) tissue. We have developed a novel technique that can 
distinguish true variants from fixation artifacts with high sensitivity and 
specificity by investigating each of the two DNA strands independently. Tru-
Seq Custom Amplicon technology was used to generate sequencing libraries 
and deep sequencing was carried out to an average depth of 20,000X with 
a minimum of 1000X. The targeted re-sequencing assay* investigates ~14 
kb of exons in 26 genes commonly mutated in solid tumors. Testing of more 
than 200 samples with a MAF ≥5%threshold revealed the presence of a lar-
ge number of potentially false positive calls when data from only one strand 
of DNA was analyzed, but this number was significantly reduced (e.g. >50% 
for G>A) when both strands were considered. Conclusion: This technique 
can distinguish FFPE artifacts from true variants and therefore provides in-
creased accuracy for the detection of low-frequency variants by NGS.
*Research Use Only

  N. Udar: A. Employment (full or part-time); Significant; Illumina. R. Haigis: A. 
Employment (full or part-time); Significant; Illumina. T. Gros: A. Employment (full 
or part-time); Significant; Illumina. N. Kerry: A. Employment (full or part-time); 
Significant; Illumina. B. Barnes: A. Employment (full or part-time); Significant; 
Illumina. D. Pokholok: A. Employment (full or part-time); Significant; Illumina. M. 
Ross: A. Employment (full or part-time); Significant; Illumina. A. Lucio-Eterovic: 
None. Q. Zhang: None. M. Zenali: None. E. Jaeger: A. Employment (full or part-
time); Significant; Illumina.
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P14.10
Characterisation of the RNU2 CNV, a bulky neighbour for BRCA1
C. Tessereau1,2, N. Monnet1, M. Imbert1, M. Buisson1, L. Barjhoux1, C. Schluth-Bolard3, 
D. Sanlaville3, S. Letort4, E. Génin4, E. Conseiller2, M. Ceppi2, L. Duret5, O. Sinilnikova1,6, S. 
Mazoyer1;  
1Cancer Research Center of Lyon (CRCL), CNRS UMR5286/Inserm U1052/Université 
Lyon 1, Centre Léon Bérard, Lyon, France, 2Genomic Vision, Bagneux, France, 3Service de 
Génétique Moléculaire et Clinique, Hospices Civils de Lyon, Lyon, France, 4Inserm U1078, 
Génétique, Génomique Fonctionnelle et Biotechnologies, Centre Hospitalier Universitaire 
Morvan, Brest, France, 5Laboratoire de Biométrie et Biologie Evolutive, Université de 
Lyon, Université Lyon 1, CNRS, INRIA, UMR5558, Villeurbanne, France, 6Unité Mixte de 
Génétique Constitutionnelle des Cancers Fréquents, Hospices Civils de Lyon / Centre Léon 
Bérard, Lyon, France.

Structural variation in the human genome has gained considerable attention 
in the recent years as it accounts for much of the variation between human 
genomes. However, the question of the implication of multi-allelic CNVs in 
complex traits remains largely open as most of them cannot be genotyped 
by array technology. Among them, the RNU2 CNV is missing from the latest 
human genome assembly. However, this locus has been previously shown 
to contain a variable number of tandem repeats and to reside close to the 
breast cancer susceptibility gene BRCA1. 
We developed new tools to fully characterize it. By FISH analyses on combed 
DNA, we precised its location 124 kb telomeric of BRCA1, we determined for 
the first time the exact allelic number of repeats in 41 individuals and found 
a range of 6-82 and a level of heterozygosity of 98%. Analysis of the 1,000 
Genome Project data sets confirmed the high degree of polymorphism and 
concerted evolution of this CNV. By taking advantage of its location within 
the BRCA1 linkage disequilibrium block, we studied the RNU2 array trans-
mission through a large number of generations and found that the RNU2 
CNV displays an unexpected high degree of meiotic stability.
These new approaches extend our knowledge of a recently neglected CNV 
that could be valuable for evaluating the potential role of structural variati-
ons in disease due to its location next to a major cancer susceptibility gene.

 C. Tessereau: None. N. Monnet: None. M. Imbert: None. M. Buisson: None. L. 
Barjhoux: None. C. Schluth-Bolard: None. D. Sanlaville: None. S. Letort: 
None. E. Génin: None. E. Conseiller: None. M. Ceppi: None. L. Duret: None. O. 
Sinilnikova: None. S. Mazoyer: None.

P14.11
A novel approach for multiplex ultrasensitive detection of somatic 
mutations in tumor samples
A. O. H. Nygren, M. Mosko, E. Flores, A. Nakorchevsky, M. Ehrich, C. Honisch, D. van den 
Boom;  
Sequenom, San Diego, CA, United States.

Systematic characterization of somatic mutations in cancer genomes has 
improved our understanding of this multifaceted disease and has provided 
opportunities for targeted therapeutic development. Despite much progress 
several analytical challenges remain to be resolved, in particular the detec-
tion of low abundance somatic mutations. These genetic events are hard to 
identify due to the heterogeneous nature of most tumor tissue samples and 
where the mutation may differ from the highly abundant wild type sequence 
by only a single nucleotide. A method capable of accurate detection of these 
rare variants would allow identification of genetic determinants for the in-
itiation and proliferation of tumors at an early stage of disease progression 
or would serve as a tool for monitoring residual disease.
We have developed a novel approach for ultrasensitive high-throughput 
multiplex mutation detection and used this technique to detect as low as 
0.125% of a mutant sequence in a mixture model. The process consists of 
multiplex PCR followed by a mutation specific single base extension reac-
tion. The extension reaction utilizes a single mutation specific chain ter-
minator labeled with a moiety for solid phase capture. Captured, washed, 
and eluted products are interrogated for mass and mutational genotypes 
are identified and characterized using MALDI-TOF mass spectrometry. For 
further validation of this methodology, we successfully verified rare muta-
tions in a set of characterized cell-lines with ultra-low fractions of defined 
somatic mutations. This new method, when compared to next generation 
sequencing platforms, offers a relatively simple workflow with quick turna-
round time and minimal sample input requirements.

  A.O.H. Nygren: A. Employment (full or part-time); Significant; Sequenom. E. 
Ownership Interest (stock, stock options, patent or other intellectual property); 
Modest; Sequenom. M. Mosko: A. Employment (full or part-time); Significant; 
Sequenom. E. Flores: A. Employment (full or part-time); Significant; Sequenom. 
A. Nakorchevsky: A. Employment (full or part-time); Significant; Sequenom. M. 
Ehrich: A. Employment (full or part-time); Significant; Sequenom. E. Ownership 
Interest (stock, stock options, patent or other intellectual property); Significant; 
Sequenom. C. Honisch: None. D. van den Boom: A. Employment (full or part-

time); Significant; Sequenom. E. Ownership Interest (stock, stock options, patent 
or other intellectual property); Significant; Sequenom.

P14.12
Comparative study for the evaluation of a new technology for cystic 
fibrosis screening
M. C. A. Rongioletti1, F. Papa1, C. Vaccarella1, M. B. Majolini1, C. Centrone2, B. Minuti2, A. 
Luciano1, V. Mazzucchi1, M. Belli1, I. Giotti2, C. Giuliani2, F. Torricelli2, G. M. Liumbruno1;  
1Clinical Pathology Laboratory, San Giovanni Calibita Fatebenefratelli Hospital, Rome, 
Italy, 2SOD Diagnostica Genetica, AOU Careggi, Florence, Italy.

Objectives
Cystic fibrosis (CF) is one of the most frequently diagnosed autosomal-re-
cessive diseases in the Caucasian population. Screening for Cystic Fibrosis 
Transmembrane conductance Regulator (CFTR) gene mutations, including 
poly T, is strongly recommended in infertile couples planning a pregnancy 
by assisted reproductive technology (ART). This study evaluated the perfor-
mance of the new Nanochip CF70 kit (Savyon Diagnostic, Israel), a microar-
ray assay, and compared it with the Innolipa kits (Innogenetics, Belgium)
Methods
From January to July 2012 we analyzed 392 blood samples with Innolipa 
and Nanochip technologies that identify respectively 70 and 56 CFTR muta-
tions. Both tests include the most common Italian mutations and the poly-T 
screening. Discordant results were analyzed with the Devyser CFTR Core 
Kit (Devyser, AB, Sweden), MLPA (MRC Holland), Direct Sequencing (DS) on 
the 3730 DNA Analyzer (AppliedBiosystems), and Sequenom’s MassArray 
system (Diatechpharmacogenetics, Italy)
Conclusions
Innolipa and NanoChip were concordant for 371/392 samples. 21/392 
(0.5%) discordant results were tested with the aforementioned technolo-
gies: DS confirmed Innolipa results in 18/21 samples and Nanochip results 
in 1/21, while Devyser and Sequenom did not recognize some mutations 
not included in their panels. DS was essential for the identification of two 
different homozygous deletions; although they were not present in Innolipa 
panels, in 2/21 samples Innolipa indicated a mutation with the warning no 
interpretation possible
In this study the Innolipa assay confirmed its reliability and Nanochip sho-
wed that it could become competitive with slight changes to the software

 M.C.A. Rongioletti: None. F. Papa: None. C. Vaccarella: None. M.B. Majolini: 
None. C. Centrone: None. B. Minuti: None. A. Luciano: None. V. Mazzucchi: 
None. M. Belli: None. I. Giotti: None. C. Giuliani: None. F. Torricelli: None. G.M. 
Liumbruno: None.

P14.13
Induced pluripotent stem cells derived from human chorionic villi
P. Spitalieri, M. C. Quitadamo, A. Luchetti, L. Saieva, F. C. Sangiuolo;  
Tor Vergata University, Rome, Italy.

Trophoblast cells (TCs) are placenta fetal components that can be isolated 
from patients undergoing chorionic villi sampling for prenatal diagnosis. In 
consideration of some of the features of these cells we speculated that TCs 
could be used to produce induced pluripotent stem cells (iPS). To valida-
te this hypothesis, we employed human chorionic villi and a polycistronic 
lentiviral vector (hSTEMCCA-loxP) encoding Oct4, Sox2, Klf4 and c-Myc 
genes necessary to cell reprogramming. Stem cells specific morphological, 
molecular and immunocytochemical markers (ALP; OCT4; SSEA3; SSEA4; 
TRA1-60) confirmed the successful reprogramming. Additionally, we evalu-
ated their ability to differentiate into the three embryonic germ layers (ecto, 
endo and mesoderm) by immunocytochemical characterization and their 
ability to in vivo form teratomas.
This study was carried out on two different samples: a cystic fibrosis (CF) 
patient carrying E831X/F508 mutations and a wild type one. Following re-
programming, the presence of the mutations were confirmed in iPS-CFTR 
cells and then cells were induced to differentiate into alveolar type II cells 
(ATIICs; a lung cell lineage). Within the cell population generated, the pres-
ence of ATIICs was confirmed by molecular analyses.
To date, this represents the first example of iPS cells derived from a very ear-
ly extra-embryonic fetal tissues like chorionic villi (hiPS-CVS). These data 
suggest that hiPS-CVS can be considered a valid cell model to accomplish 
pathogenesis studies and possibly represents a valid tool for future thera-
peutic applications.

 P. Spitalieri: None. M.C. Quitadamo: None. A. Luchetti: None. L. Saieva: 
None. F.C. Sangiuolo: None.
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P14.14
Digital PCR modeling for maximal sensitivity, dynamic range and 
measurement precision
N. Majumdar, T. Wessel, J. Marks, D. Woo;  
Life Technologies, Foster City, CA, United States.

A mathematical framework is developed for modeling a digital PCR system 
with factors impacting the measurement precision such as the number of 
available reaction chambers, sample volume reduction (due to a variety of 
causes), and false negative/false positive rates. This framework is used to 
develop graphics showing the relationship between precision and the sup-
ported dynamic range. The impact of total input sample volume on the lo-
west limit of detection or sensitivity is also illustrated.
The model predicts an increase in supported dynamic range for the same 
number of reaction chambers with the use of two dilution points (using 
half the number of reaction chambers for each dilution). The loss of half 
the number of reaction chambers to a second dilution point incurs a slight 
loss in the detectable concentration range. However, this loss is more than 
offset by the gain in concentrations now detectable because of an overlap-
ping effect of the second dilution point. Beyond two dilutions, gains are not 
found to be as significant. The results also predict how to leverage availab-
le reaction chambers for precise detection of two targets present at largely 
different proportions. A large subset of the chambers is dedicated to detec-
ting the rare type and the remaining chambers are dedicated to detecting 
the wild type at a different dilution. The curves showing precision versus 
concentration will be used to plan two digital PCR experiments for genetic 
quantification and rare allele detection respectively.

  N. Majumdar: A. Employment (full or part-time); Significant; Life Technologies/ 
Ion Torrent. T. Wessel: A. Employment (full or part-time); Significant; Life 
Technologies/ Ion Torrent. J. Marks: A. Employment (full or part-time); Significant; 
Life Technologies/ Ion Torrent. D. Woo: A. Employment (full or part-time); 
Significant; Life Technologies/ Ion Torrent.

P14.15
Single cell analysis with QX100 Droplet Digital PCR system
Y. Jouvenot, J. Berman, N. Heredia, S. Hodges, C. Litterst, S. Marrs, S. Wang, W. Yang, E. 
Hefner;  
Bio-Rad Laboratories, Pleasanton, CA, United States.

Over the last decades, it has become increasingly evident that gene expressi-
on profiles can vary from cell to cell, even within an apparently homogenous 
population. The analysis of this heterogeneity has become a focus of interest 
in various fields of biology, especially in stem cell research. The main obsta-
cle for analysis of gene expression at the single-cell level is the low amount 
of starting material. This requires a high level of confidence in results ob-
tained from unique samples, making it nearly impossible to be accurately 
done by traditional quantification methods such as qPCR. Droplet digital 
PCR (ddPCR) provides absolute quantification of individual molecules with 
high precision, and without the requirement for standard curves or pre-
amplification steps. Using Bio-Rad’s QX100 ddPCR system, we developed 
a method that measures single-cell gene expression with a great accuracy, 
thus enabling us to simultaneously analyze expression of different targets in 
material from the same cell. In order to perform this, we carefully evaluated 
various cell lysis and cDNA synthesis methods and developed a protocol that 
is fully compatible with ddPCR, easy to use and capable of analyzing gene 
expression in single cell without pre-amplification. This method allows us to 
measure the expression of genes of interest in a single cell, minimizing the 
stochastic effect of sampling and empowering us to accurately and sensitive-
ly detect and quantify low-expressing genes in single cells.

  Y. Jouvenot: A. Employment (full or part-time); Significant; Bio-Rad Laboratories. 
J. Berman: A. Employment (full or part-time); Significant; Bio-Rad Laboratories. 
N. Heredia: A. Employment (full or part-time); Significant; Bio-Rad Laboratories. 
S. Hodges: A. Employment (full or part-time); Significant; Bio-Rad Laboratories. 
C. Litterst: A. Employment (full or part-time); Significant; Bio-Rad Laboratories. 
S. Marrs: A. Employment (full or part-time); Significant; Bio-Rad Laboratories. 
S. Wang: A. Employment (full or part-time); Significant; Bio-Rad Laboratories. 
W. Yang: A. Employment (full or part-time); Significant; Bio-Rad Laboratories. E. 
Hefner: A. Employment (full or part-time); Significant; Bio-Rad Laboratories.

P14.17
Development of a next-generation sequencing approach for molecular 
diagnosis of dystrophinopathies
D. Thorel, D. Méchin, R. Zenagui, M. Claustres, M. Cossée;  
Molecular Genetic Laboratory - CHU de Montpellier - INSERM U827, MONTPELLIER, 
France.

Duchenne Muscular Dystrophy (DMD) and its milder allelic variant, Becker 

Muscular dystrophy (BMD) are both caused by mutations in the dystrophin 
gene (DMD) located on Xp21. The human DMD gene is the largest one span-
ning >2,200 kb of genomic DNA. It contains 79 exons involving various mu-
tation types and regions. The mutational spectrum includes copy number 
mutations (CNMs) and point mutations that account respectively for appro-
ximately 65% and 35% of DMD mutations. Current diagnostic assays invol-
ve a variety of methodologies but theses methods are time-consuming. The 
main objective of our study was to implement Next Generation Sequencing 
(NGS) technology for diagnostic applications in DMD or BMD patients. For 
this purpose, we assisted the Multiplicom Company to develop a multiplex 
PCR assay of the 79 exons and splice sites (Multiplicom’s MASTR™ - Multi-
plex Amplification of Specific Targets for Resequencing) for further sequen-
cing on the Roche 454 GS-FLX sequencer. We compared data generated by 
this approach with those obtained by classic Sanger sequencing in a cohort 
of patients with known and unknown mutations, and tested its quality and 
reproducibility. The results showed complete consistency between this NGS 
strategy and Sanger sequencing, with a gain in term of length of experiments 
and data analyses. Another major interest of this technique is its potential 
ability to exploit the multiplexed PCR amplicons to determine exonic CNMs. 
A single technique should allow screening the majority of DMD mutations, 
reducing therefore costs and diagnostic delay in most cases.

 D. Thorel: None. D. Méchin: None. R. Zenagui: None. M. Claustres: None. M. 
Cossée: None.

P14.18
Evaluation of methodologies for the analysis of human exomes using 
DNA purified from saliva.
R. M. Iwasiow, M. Tayeb;  
DNA Genotek Inc, Ottawa, ON, Canada.

Saliva provides a non-invasive sample collection option which can greatly 
improve the success of a research study by ensuring donor compliance and 
enabling collections in difficult environments. Saliva collected using Orage-
ne self-collection kits provide results equivalent to blood as demonstrated 
via published GWAS studies over the last 10 years. In this study we show 
that DNA from saliva collected using Oragene is a reliable sample for exome 
arrays and exome sequencing. Furthermore, we compare results between 
the two platforms. Saliva samples (2 mL) were collected using Oragene self-
collection kits. DNA was extracted using the prepIT•L2P kit, an alcohol reci-
pitation-based extraction kit that yields high quality, high molecular weight 
DNA. Samples were quantified using a Picogreen protocol, A260/A280 ra-
tios were evaluated using a UV spectrophotometer and DNA integrity was 
assessed using agarose gel electrophoresis. All samples were of sufficient 
quantity and quality for analysis using the Illumina HumanExome v1.1 ar-
rays and for targeted exome sequencing. Ten samples were processed on the 
exome arrays and all reported a call rate >99.8%. Three samples were exo-
me sequenced, for which we obtained > 98.5% exome coverage at a mean 
depth >72x. We then evaluated the variants which are shared amongst the 
array and target capture platforms and evaluated the concordance between 
them. Saliva collected using Oragene provided DNA of sufficient quality and 
quantity for both exome array and targeted sequencing analysis. Data obtai-
ned demonstrates the samples perform equally well using either approach 
and that data is highly concordant across methodologies.

  R.M. Iwasiow: A. Employment (full or part-time); Significant; DNA Genotek Inc. 
M. Tayeb: A. Employment (full or part-time); Significant; DNA Genotek Inc.

P14.19
Haloplex, the next generation in exome sequencing
R. W. W. Brouwer1, M. C. G. N. van den Hout1, F. J. G. T. Sleutels1, C. E. M. Kockx1, Z. Ozgur1, 
E. Oole1, E. Brosens1, B. Eussen1, Y. Yi2, F. Dahl2, H. Johansson2, M. Isaksson2, F. G. Grosveld1, 
A. de Klein1, O. Ericsson2, W. F. J. van IJcken1;  
1Erasmus Medical Center, Rotterdam, Netherlands, 2Agilent Technologies, Santa Clara, 
CA, United States.

Exome sequencing allows samples to be sequenced at a fraction of the costs 
of whole genome sequencing while retaining information on the impor-
tant protein-coding portions of the genome. Haloplex technology offers a 
very short (3 day) sample prep time, that combined with the fast Illumina 
HiSeq2500 and MiSeq sequencers brings the turn-around time of exome se-
quencing to days instead of weeks. Here, we present the first exome sequen-
cing results obtained with Haloplex capture technology within a week.
We processed 8 samples with the Haloplex exome capture including 1 samp-
le from HapMap. The generated libraries were sequenced on the Illumina 
MiSeq, HiSeq 2000 and HiSeq 2500 systems. The generated data was com-
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pared to SureSelect v4 data from the same samples. Haloplex requires only 
200 ng of DNA input amount and provides a two day turn around time for 
sample preparation. 90% of the exome is covered at 10x using only 4 Gbp 
of sequencing. The datasets from Haloplex are highly concordant with Su-
reSelect all exon V4 results (99.6% SNP concordance). Haloplex excels at 
calling insertions and deletions in and near repeats due to the structured 
nature of the resulting reads but both data sets have specific benefits and 
strengths which will be described. In conclusion, Haloplex exome capture 
is a solid platform for exome sequencing. Its short runtime and low input 
requirements make Haloplex exomes ideally suited for clinical genetics ap-
plications.

 R.W.W. Brouwer: None. M.C.G.N. van den Hout: None. F.J.G.T. Sleutels: 
None. C.E.M. Kockx: None. Z. Ozgur: None. E. Oole: None. E. Brosens: 
None. B. Eussen: None. Y. Yi: A. Employment (full or part-time); Significant; 
Agilent Technologies. F. Dahl: A. Employment (full or part-time); Significant; Agilent 
Technologies. H. Johansson: A. Employment (full or part-time); Significant; 
Agilent Technologies. M. Isaksson: A. Employment (full or part-time); Significant; 
Agilent Technologies. F.G. Grosveld: None. A. de Klein: None. O. Ericsson: 
A. Employment (full or part-time); Significant; Agilent Technologies. W.F.J. van 
IJcken: None.

P14.20
Determination of transgene copy number in stably-transfected 
mammalian cells by PCR-capillary electrophoresis assay
I. B. Pruner, V. Djordjevic, M. Gvozdenov, B. Tomic, D. Radojkovic;  
Institute of Molecular Genetics and Genetic Engineering, Belgrade, Serbia.

The quantitative determination of transgene copy number in stably-trans-
fected mammalian cells has been traditionally estimated by Southern blot 
analysis. Recently, other methods have been available for appraisal of gene 
copy number, such as real-time PCR.
We describe here a new method for quantitating the transgene copy num-
ber in stably-transfected mammalian cells. Method is based on the relative 
quantification of amplicons after multiplex PCR reaction in which we used 
fluorescently labelled primers.The visualisation of amplified fragments was 
performed by capillary electrophoresis. Sequence specific for our target 
gene (prothrombin) and internal control originating from genomic DNA 
(18S rRNA) were amplified in the same PCR tube. We calculated mean peak 
height ratio of target:control gene with standard deviation for every cell clo-
ne sample and used this method to identify stably-transfected mammalian 
cell clones bearing same copy number of vector containing target gene. The 
results of our assay were confirmed by real-time PCR. Our study showed 
that method is equally informative and less expensive compared to traditio-
nally used assay. Apart from saving time and material, this method has the 
advantage of using a very small amount of DNA. Also, since PCR is carried 
out in a single tube, any factor affecting the PCR will affect both target and 
internal control and hence the ratio remains unchanged.
In conclusion, herein described method proves to be fast, reproducible and 
low-cost and can be used as a rapid screening tool for the determination of 
gene copy number in basic research of gene expression.

 I.B. Pruner: None. V. Djordjevic: None. M. Gvozdenov: None. B. Tomic: 
None. D. Radojkovic: None.

P14.21
Using biotinylation for plasmid DNA binding to streptavidin-cell-
penetrating peptide conjugate
D. S. Polyakov;  
Institute of Experimental Medicine of the NorthWest Branch of the Russian Academy of 
Medical Science, St.Petersburg, Russian Federation.

Gene therapy strategies based on plasmid DNA are more preferable than 
viral-based gene delivery. Plasmids are more stable in vivo and known to be 
less immunogenic. Retroviral-based vectors integrate in actively transcribed 
genes that can lead to disruption of tumor suppressor genes. Gene delive-
ry methods based on plasmid DNA are not likely to cause mutagenesis and 
they do not integrate in chromosomes providing increased safety. Despite 
the potential advantages of using plasmid DNA, delivery issues with plasmid 
vectors exist.
One of the ways of plasmid delivery into a cell can be covalent bonding of 
the plasmid to a cell-penetrating peptide (CPP). However, common covalent 
linking methods are limited by the concern that the covalent bond between 
CPP and plasmid may alter the target gene expression. To avoid this, few pre-
selected nucleotides must be linked with CPP. Besides the covalent bond, for 
this purpose may be used disulfide or biotin-streptavidin interaction.
In this work, we have created a biotinylated circular plasmid DNA to further 
its binding to the streptavidin-CPP. In one strain of the pEGFP-N3 plasmid 

we replaced 1-3 thymines by biotinylated uracils. This modification was car-
ried out in previously inserted 30 b.p. sequence between SV40 polyadenyla-
tion signals downstream of the EGFP gene and f1 origin for single-stranded 
DNA production. The presence of biotinylated uracils in purified plasmid 
was verified in restriction analysis followed by dot blot procedure. Strepta-
vidin-conjugated alkaline phosphatase was used to detect the biotin-uracils. 
The ability to express EGFP was tested in Hela cell culture.

 D.S. Polyakov: None.

P14.22
Human Genome Structural Variation Discovery and de novo Assembly 
at the Single Molecule Level using Nanochannel Genome Mapping
A. Hastie, E. Lam, M. Requa, M. Austin, F. Trintchouk, M. Saghbini, H. Cao;  
BioNano Genomics, San Diego, CA, United States.

As a result of the remaining limitations of DNA sequencing and analysis 
technologies_even ten years after the completion of the human genome 
project_there remain about 400 gaps in the human reference sequence as-
sembly, hundreds of millions of unassembled bases in those regions, and no 
effective tools to comprehensively characterize the structural variation in 
an individual’s genome. Despite the ungapped reference sequence being of 
extremely high quality, it is not feasible to create similarly high quality as-
semblies of individuals to detect and interpret the many types of structural 
variation that are refractory to high throughput or short-read technologies.
We present a single molecule genome analysis system (Irys) based on Na-
noChannel Array technology that linearizes extremely long DNA molecu-
les for direct observation. This high-throughput platform automates the 
imaging of single molecules of genomic DNA hundreds of kilobases in size 
to measure sufficient sequence uniqueness for unambiguous assembly of 
complex genomes. High-resolution genome maps assembled de novo pre-
serve long-range structural information necessary for structural variation 
detection and assembly applications. We have used Irys genome mapping 
for the assembly and characterization of two human genomes. From these 
assemblies, we have spanned many of the remaining gaps, identified known 
and novel structural variants and phase some haplotype blocks, including in 
the MHC region. We also resolve and measure long tandem repeat regions 
that are likely impossible to assemble by other methods.

  A. Hastie: A. Employment (full or part-time); Significant; BioNano Genomics. 
E. Lam: A. Employment (full or part-time); Significant; BioNano Genomics. M. 
Requa: A. Employment (full or part-time); Significant; BioNano Genomics. M. 
Austin: A. Employment (full or part-time); Significant; BioNano Genomics. F. 
Trintchouk: A. Employment (full or part-time); Significant; BioNano Genomics. M. 
Saghbini: A. Employment (full or part-time); Significant; BioNano Genomics. H. 
Cao: A. Employment (full or part-time); Significant; BioNano Genomics.

P14.23
Gold-Nanobeacons for gene silencing: evaluation of the effect and 
toxicity of a new nanotheranostics tool
J. Conde1,2, M. Larguinho1,3, A. Cordeiro1, L. R. Raposo4,5, P. M. Costa6, S. Santos4,5, M. S. 
Diniz3, A. R. Fernandes4,5,7, P. V. Baptista1;  
1CIGMH, DCV, Faculdade de Ciencias e Tecnologia, Universidade Nova de Lisboa, 
Caparica, Portugal, 2Instituto de Nanociencia de Aragón, Universidad de Zaragoza, 
Zaragoza, Spain, 3REQUIMTE, DQ, Faculdade de Ciências e Tecnologia, Universidade 
Nova de Lisboa, Caparica, Portugal, 4Centro de Química Estrutural, Instituto Superior 
Técnico, Lisboa, Portugal, 5CB3, FECN,Universidade Lusófona de Humanidades e 
Tecnologias, Lisboa, Portugal, 6IMAR, DCEA, Faculdade de Ciências e Tecnologia, 
Universidade Nova de Lisboa, Caparica, Portugal, 7DCV, Faculdade de Ciencias e 
Tecnologia, Universidade Nova de Lisboa, Caparica, Portugal.

Antisense therapy is a powerful tool for post-transcriptional gene silencing 
suitable for downregulating target genes associated to disease. Gold nanop-
articles (AuNPs) have been described as effective intracellular delivery ve-
hicles for antisense oligonucleotides providing increased protection against 
nucleases and targeting capability via simple surface modification. We con-
structed an Antisense Gold-nanobeacon consisting of a stem-looped oligo-
nucleotide double labelled with 3’-Cy3 and 5’-Thiol-C6 and tested for the 
effective blocking of gene expression in colorectal cancer cells. Due to the 
beacon conformation, gene silencing was directly detected as fluorescence 
increases with hybridisation to target. Vectorisation via the AuNPs circum-
vents the need of transfection agents but with comparable silencing effici-
ency to that of commercial RNAi strategies with the advantage that AuN-
Ps provide additional protection against circulating RNases. An integrated 
toxicology evaluation was performed based on acute cell toxicity, genomic 
DNA damage and proteome profiling showing that the proposed nanothera-
nostics tool does not exhibit significant toxicity, which is extremely relevant 
when translating into in vivo systems.
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 J. Conde: None. M. Larguinho: None. A. Cordeiro: None. L.R. Raposo: 
None. P.M. Costa: None. S. Santos: None. M.S. Diniz: None. A.R. Fernandes: 
None. P.V. Baptista: None.

P14.24
Reprogramming through the pluripotent state as a new paragigm for 
human cell rejuvenation
L. Lapasset1, O. Milhavet1, A. Prieur1, E. Bernard1, A. Babled1, N. Aït-Hamou1, J. Leschick1, 
F. Pellestor2, J. Ramirez3, J. De Vos3, S. Lehmann4, J. Lemaitre1;  
1Team INSERM „Plasticité du Génome et Vieillissement“, IGF, Montpellier, France, 
2Chromosomal Genetics Laboratory, CHRU, Montpellier, France, 3IRB, Hopital St Eloi, 
Montpellier, France, 4IGH, Montpellier, France.

Direct reprogramming of somatic cells into induced pliripotent stem cells 
(iPSCs) provides a unique opportunity to derive patient-specific stem cells 
with potential application in autologous tissue replacement therapies and 
without the ethical concerns of embryonic stem cells (hESC). However, cellu-
lar senescence which contributes to aging and restricted longevity, has been 
described as a barrier to the derivation of iPSCs, suggesting that aging might 
be an important limitation for the derivation of iPSCs for therapeutic purpo-
ses from elderly individuals. Recently, we developped an optimized 6 factor 
based reprogramming protocol that may cause efficient reversing of cellular 
senescence and reprogramming into iPSCs. We demonstrated that iPSCs de-
rived from senescent and centenarian fibroblasts have reset telomere size, 
gene expression profiles, oxidative stress and motochrondrial metabolism, 
and are undistinguishable from hESC. Finally, we further demonstrates that 
re-differentiation led to rejuvenated cells with a reset cellular physiology, 
defining a new paradigm for human cell rejuvenation. These results provide 
new insights into iPSC technology and pave the way for regenerative medi-
cine for aged patients.

 L. Lapasset: None. O. Milhavet: None. A. Prieur: None. E. Bernard: None. A. 
Babled: None. N. Aït-Hamou: None. J. Leschick: None. F. Pellestor: None. J. 
Ramirez: None. J. De Vos: None. S. Lehmann: None. J. Lemaitre: None.

P14.25
A rapid and simple method for NGS library normalization
G. Roma, S. Roman, C. Van Loy, D. Topacio, K. Rhodes, M. Andersen;  
Ion Torrent Systems, Inc., a Division of Life Technologies Corporation, Carlsbad, CA, 
United States.

Library preparation is a major contributor to labor and reagent costs for 
Next Generation Sequencing (NGS). This is particularly true for higher 
throughput applications, such as targeted re-sequencing, where many 
samples are prepared in parallel. NGS platforms require careful quantifica-
tion of libraries, and sets of barcoded libraries require normalization prior 
to pooling. We present a simple method for NGS library normalization that 
obviates the need for library quantitation and dilution. Five DNA samples 
(1 matched lung normal/tumor pair, 1 FFPE DNA, and 2 high molecular 
weight DNAs) were carried through a 207-plex amplicon library preparati-
on workflow with 5, 10, and 20ng of DNA input. Libraries were prepared in 
triplicate for each sample at each input level. After library construction and 
normalization, 45/45 (100%) of libraries were within a two-fold concentra-
tion range (115 - 204 pM, average 156 pM, SD 16.5 pM), when measured by 
qPCR. Sequencing of these libraries showed no adverse effects on accuracy 
(>99.5%), uniformity of amplicon representation (>99%), or bases with no 
strand bias (>99%) compared to control libraries (non-normalized, indivi-
dually diluted). The method has been shown to be highly tunable, making it 
applicable to a variety of NGS platforms.

  G. Roma: A. Employment (full or part-time); Significant; Life Technologies/ 
Ion Torrent. S. Roman: A. Employment (full or part-time); Significant; Life 
Technologies/ Ion Torrent. C. Van Loy: A. Employment (full or part-time); 
Significant; Life Technologies/ Ion Torrent. D. Topacio: A. Employment (full or 
part-time); Significant; Life Technologies/ Ion Torrent. K. Rhodes: A. Employment 
(full or part-time); Significant; Life Technologies/ Ion Torrent. M. Andersen: A. 
Employment (full or part-time); Significant; Life Technologies/ Ion Torrent.

P14.26
Hyperspectral Imaging for Label Free High Resolution 
Characterization of Chromosomes
S. Luckow-Markgraf, A. Lorenz, K. Rebner, R. W. Kessler;  
Reutlingen Research Institute, Reutlingen, Germany.

In Cytogenetics the specific structure of chromosomes is routinely identified 
by expensive and time consuming staining techniques like GTG (G- banding 
by trypsin using Giemsa) banding or FISH (Fluorescence Insitu Hybridisa-
tion). In both cases a broad expert knowledge is necessary to understand 

and diagnose complex diseases and particularly to visualize small structural 
aberrations.
We have made efforts to substitute the state of the art karyotyping techni-
que to a fast low-cost and automatic label-free karyotyping procedure using 
absorption and stray light spectroscopy in the UV-VIS range combined with 
classical light microscopy. Therefore we designed a hyperspectral imaging 
system with a scanning software for marker free karyotyping. This system 
allows visualizing the stray light interference pattern of unstained chromo-
somes resulting from small variations in size, thickness, refractive index and 
field of chromatin condensation of chromosomal substructures on a nanos-
cale. Up to 150 individual spectra along the chromosome are registered. 
The spatial pixel resolution can therefore be as small as 50nm. The spatial 
location is indeed limited to the diffraction limit of microscopy (5Mb), but 
the detected substructures remain in the spectra and even can be optically 
resolved using Scanning Near-Field Microscopy (SNOM).
The complex spectral signature can be analyzed by means of Multivariate 
Curve Resolution (MCR) or Principle Component Analysis (PCA) which is 
now integrated in our scanning software. The unique banding pattern of 
unstained chromosomes can be visualized in a novel high resolution karyo-
gram resulting from the hyperspectral data analysis.

 S. Luckow-Markgraf: None. A. Lorenz: None. K. Rebner: None. R.W. Kessler: 
None.

P14.27
WildFire: an In-situ Isothermal PCR Method forming Billions 
Monoclonal Colonies for NGS
K. Q. Lao;  
Life Technologies, Foster City, CA, United States.

We have developed a new massive parallel monoclonal technology, called 
“WildFire”, where sequencing libraries are in-situ isothermal amplified di-
rectly on the surface of a 5500 flowchip. Sequencing libraries (~ 40 uL per 
lane) are added directly to the 5500-series Genetic Analyzer flowchip, who-
se surfaces have been coated with a special library-adaptor capture oligonu-
cleotide. A DNA polymerase reaction mix is added, and in a single isothermal 
step lasting ~ 30 minutes, single templates are amplified in-situ on the flow-
chip. The net density of sequencing-colonies created in this manner far ex-
ceeds anything currently utilized in next-generation sequencing, reaching ~ 
1.5 million colonies per mm2 per flowchip surface. During in-situ amplifica-
tion, the capture oligonucleotide is “consumed”, and each individual nucleic-
acid fragment “spreads” (like a WildFire) inside the flowchip until reaching 
an adjacent library fragment(s). When the individually-growing fragments 
“meet”, the amplification step terminates, because all of the surface-bound 
primer was consumed. These “self-assembled”, spatially resolved, monoclo-
nal colonies, are then sequenced by SOLiD chemistry. The resulting colony-
sequencing reads maintain the same high accuracy as our bead-based me-
thod. Full genomes (from bacterial to human), exomes (human), and tran-
scriptomes (human) have now been sequenced using WildFire technology. 
WildFire technology greatly improves NGS workflow, increases throughput, 
and significantly decreases net cost-per-genome.

  K.Q. Lao: A. Employment (full or part-time); Significant; Life Technologies.

P14.28
Non - destructive aDNA extraction from museum specimens
T. M. Dobosz;  
Medical University, Wroclaw, Poland.

Museum collections contains valuable genetic information. Most of them 
haven’t been available, mainly because specimens should be intact. The pos-
sibility of obtaining DNA by non- destructive way from conservation fluid 
allows to explore these valuable specimens.
Analysis include exhibits, which were stored in two types of preservative 
fluids: ethanol/glycerol and ethanol/glycerol/formalin. Specimens are da-
ted from first decade of XIX century to the second half of the XX century. 
Method starts from vacuum filtration of the conservation fluid. DNA were 
isolated from the filters, contained small fragments of tissue and whole and 
fragmented cells. DNA was isolated according Ivanow’s method with our 
own modifications, then evaluated using agarose gel and Quantifiler real 
time - PCR test. Next, in view of the genetic material’s age and the degrada-
tion stage, the samples were tested by multiplexing STR or SNP. In order to 
verify the results, two various tests which ranges overlaped, were used.
The obtained results allow to accept these method as reliable. This approach 
may be useful for researches as well as for museum curators because reco-
very of DNA may be connected with necessary periodical conservation and 
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complementation of conservation fluids. The conclusion: it is possible to ob-
tain valuable researching genetic material without the necessity to damage 
or destroy the museum exhibits.

 T.M. Dobosz: None.

P14.29
Ravine syndrome: a mutation in a degenerated LINE-1 element 
harbored by a long intragenic non-coding RNA
A. Henrion Caude1, P. Munier1, E. Benko2, S. Hanein1, S. Bandiera1, E. Westof3, M. Girard1, 
R. Mategot1, M. Fahling2, A. Munnich1, S. Lyonnet1, F. Cartault4;  
1Inserm U781, Paris, France, 2Institut fuür Vegetative Physiologie, Charité-
Universitätsmedizin Berlin, Berlin, Germany, 3Institut de Biologie Moléculaire et 
Cellulaire du Centre National de la Recherche Scientifique, Université de Strasbourg, 
Strasbourg, France, 4Department of Genetics, Université de La Réunion, Centre 
Hospitalier Régional de La Réunion, Saint-Denis, Réunion.

Familial recurrence of an extreme phenotype of infantile anorexia in a Cau-
casian isolate in Reunion Island led us to suspect autosomal recessive inhe-
ritance of this rare progressive encephalopathy. Here, we report homozy-
gosity mapping of the locus of this syndrome, called Ravine. Complete DNA 
sequencing of the 400-kb linkage locus reveals a point mutation in a prima-
te-specific retrotransposon that is transcribed as part of a unique long non-
coding RNA, SLC7A2-IT1A/B, which is expressed in the brain. Silencing this 
RNA whether by siRNA or antisense leads to increased neuronal apoptosis, 
consistent with the inappropriate dosage of this RNA in vivo and with the 
phenotype. Structural analysis of the sequence reveals homology to piRNA 
as well as a small RNA-like hairpin. We assess the global impact of the mu-
tation by transcriptomic analysis of brain samples, and discuss the different 
mechanisms that could underlie the effect of the mutation. We believe that 
this work could contribute in the understanding of the significance of subtle 
variations in retrotransposons.

 A. Henrion Caude: None. P. Munier: None. E. Benko: None. S. Hanein: 
None. S. Bandiera: None. E. Westof: None. M. Girard: None. R. Mategot: 
None. M. Fahling: None. A. Munnich: None. S. Lyonnet: None. F. Cartault: 
None.

P14.30
Towards a Theory of Science Policy for Genetics
E. M. Meslin1,2, A. Blasimme2;  
1Indiana University, Indianapolis, IN, United States, 2UMR U 1027, Inserm, Université 
Toulouse III - Paul Sabatier, Toulouse, France.

Many politically charged topics in Western liberal democracies have science 
at their core: embryonic stem cell research, climate change, GM crops, or al-
ternative energy strategies. But science has always been politically charged 
-- from the early 17th century academies advising governments, to the Hori-
zon 2020 budget debate in Europe and the “fiscal cliff” in the United States. 
We argue that science has become especially challenging for policy-making 
precisely because liberal democracies lack a coherent way to accommodate 
pluralistic views about scientific innovation. Indeed, given the importance 
of science in society, it is surprising that so little attention has been given 
to providing a coherent approach that would explain the way science poli-
cy works. Such an approach, if it could be developed as theory, might help 
systematize public decision making about science and more effectively con-
tribute to desirable social goals. Human genetics is only the most recent of 
many science policy topics where comprehensive ethical analysis has been 
brought to bear (rightly) on key issues such as informed consent, privacy, 
and governance. This may be why regulation of direct-to-consumer genetic 
testing, establishing consent protocols for biobanks, or constructing privacy 
protections for GWAS studies does not admit of harmonized policy. It may 
also be that insufficient effort has been made to articulate the fundamental 
political values that underpin progress in science policy. To supplement the 
role that ethical theory has played in genetics, we sketch the basic features 
of a theory of science policy using political philosophy to engage these nor-
mative problems.

  E.M. Meslin: F. Consultant/Advisory Board; Modest; Eli Lilly. A. Blasimme: 
None.

P14.31
Breakpoint characterization of large deletions using PacBio and 
Illumina sequencing technologies
J. Meienberg1, M. Okoniewski2,3, A. Patrignani2, A. Szabelska2,4, Y. Tsai5, S. W. Turner5, J. 
Korlach5, R. Schlapbach2, G. Matyas1;  
1Center for Cardiovascular Genetics and Gene Diagnostics, Schlieren ZH, Switzerland, 

2Functional Genomics Center Zurich, Zurich, Switzerland, 3Department of 
Neuroimmunology and Multiple Sclerosis Research, Neurology Clinic, University 
Hospital, Zurich, Switzerland, 4Department of Mathematical and Statistical Methods, 
Poznan University of Life Sciences, Poznan, Poland, 5Pacific Biosciences, Menlo Park, 
California, CA, United States.

The characterization of large deletions identified by multiplex ligation-de-
pendant probe amplification (MLPA) or microarray analyses can be chal-
lenging. Here, we present the applicability of single-molecule (PacBio RS) 
and second-generation (Illumina) sequencing technologies to the charac-
terization of large genomic deletions. The three DNA samples used in this 
study harbor hemizygous deletions previously characterized using a Sanger 
approach. Deletions in two samples of length 26,887 bp and 302,580 bp, re-
spectively, affect the FBN1 gene in patients with Marfan syndrome, whereas 
a deletion of 3,408,306 bp comprises the entire COL3A1 gene in a patient 
with Ehlers-Danlos syndrome vascular type (EDS IV). By testing these DNA 
samples, our methods determined that both next-generation sequencing 
platforms were able to identify the position of deletion breakpoints. Our re-
sults point out various advantages of next-generation sequencing platforms 
when characterizing genomic deletions. However, special attention must be 
paid to identical sequences flanking the breakpoints, such as poly(N) mo-
tifs. Consequently, for the characterization of large deletions an alternative 
procedure is provided by our approach, which can be performed with rea-
sonable DNA amount and is less work intensive and time consuming than a 
Sanger approach.

 J. Meienberg: None. M. Okoniewski: None. A. Patrignani: None. A. Szabelska: 
None. Y. Tsai: None. S.W. Turner: None. J. Korlach: None. R. Schlapbach: 
None. G. Matyas: None.

P14.32
Next generation sequencing: aligning the futures of genomic medicine
A. Blasimme;  
INSERM, toulouse, France.

Genomic approaches to cancer treatment are already informing a number 
of clinical trials in oncology (e.g. microarray-based cancer signatures trials). 
This is animating powerful visions about the development of increasingly 
personalised and effective cancer therapies.
However, in this paper we show that next-generation high-throughput tech-
nologies, offering an unprecedented level of genomic resolution, are likely 
to steer the emergent sociotechnical phenomenon of cancer genomics even 
further into as yet uncharted territories.
Our paper will draw on the authors’ direct engagement with an Interna-
tional Cancer Genome Consortium project (CAncer GEnome of the KIDney 
- CAGEKID) and a number of other European projects in the field of high-
throughput genomics. We will provide first-hand ethnographic analyses of 
the anticipatory orientations of early actants in cancer post-genomics.
What are the traces of this imagined future in present day practices of cancer 
post-genomic research? What sociotechnical relationships are being recon-
figured, and how? What material practices, biomedical platforms and actor-
networks are being mobilized to design the future of post-genomic clinical 
oncology? Our inventory will reconstruct the assemblage of a sociotechnical 
infrastructure made of new actors, circulating samples, shared databases, 
collaborative projects, but also of restructured ordering tools such as new 
informed consent forms and feedback practices.

  A. Blasimme: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Modest; FP7 
projects: CAGEKID and ESGI.

P14.33
The challenges of quantifying the use of bioresources in genetic 
research
A. Cambon-Thomsen1,2, L. Mabile1,2, M. Thomsen1,2, E. Rial-Sebbag1,2, &. BRIF working 
group3;  
1Inserm, UMR1027, Epidemiology and analyses in public health, Toulouse, France, 
2Université de Toulouse III Paul Sabatier, UMR 1027, Toulouse, France, 3The GEN2PHEN 
and the BioSHaRE-EU consortia, Toulouse, France.

Sharing data and bioresources is essential for optimising knowledge pro-
duction. However, establishing a valuable bioresource that can be used for 
various genetic researches over time requires considerable time and efforts 
that often lack proper recognition. To address this issue, one approach is to 
develop adequate tools to assess bioresource uses and their specific contri-
bution in the development of novel scientific knowledge. The concept of a 
Bioresource Research Impact Factor (BRIF) was introduced in 2003 ], and 
later further developed 1. BRIF aimed to be a quantitative indicator filling a 
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gap in the complex environment of scientific production assessment. Rather 
than a fixed indicator we tend to propose a framework for measuring biore-
source impact that could be used for valuing the activity of a bioresource 
over time.
The methodology of Requirement Engineering (RE) was used to formalise 
the steps towards the development of a BRIF instrument. The requirement 
analysis resulted in the following entities/ideas to be assessed:
- Defining obstacles to sharing samples and data
- Pointing to specific issues regarding genetic use
- Choosing adequate identifier scheme for bioresources
- Identifying and weighing parameters to be considered in various metrics
- Analysing the role of Journal guidelines and policies for resource citing and 
referencing
- Assessing policies for resource access and sharing and how they influence 
the bioresource use.
This work allows proposing a framework for the operational development 
of BRIF. It still requires input from stakeholders within the biomedical com-
munity. Nat Genet 2011, 43(6):503-4.

  A. Cambon-Thomsen: B. Research Grant (principal investigator, collaborator 
or consultant and pending grants as well as grants already received); Significant; 
European Commission. D. Speakers Bureau/Honoraria (speakers bureau, 
symposia, and expert witness); Modest; Congress of genetics, ESHG, EFI. F. 
Consultant/Advisory Board; Modest; Projects supported by Eu Commission, UK 
Wellcome trust, Genome Canada. L. Mabile: None. M. Thomsen: None. E. Rial-
Sebbag: B. Research Grant (principal investigator, collaborator or consultant 
and pending grants as well as grants already received); Significant; European 
Commission. F. Consultant/Advisory Board; Significant; several EU projects. &. 
BRIF working group: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Significant; EU 
Commission.

P14.34
Detection of mRNA knockdown in live cells using a novel nano-
particle technology
D. Weldon1, D. Giljohann2, A. Ko1, L. White1, Y. Williams1, S. Le Dall3, G. Johnston1;  
1Merck Millipore, Temecula, CA, United States, 2AuraSense, Skokie, IL, United States, 
3Merck Millipore, Molsheim, France.

Modulation of gene expression using techniques such as RNAi has become 
a fundamental tool in the study of gene function and biological pathways. 
To determine the efficiency of gene knockdown using most widely used de-
tection methods, cell samples must be sacrificed by lysis or permeabiliza-
tion and fixation. In addition to sample destruction, another disadvantage 
of these techniques is that they yield results that only reflect the average 
expression of the gene in the collected cell population. One nondestructive 
option is the use of transfected reporter constructs. However, although the 
cells remain alive, the technique cannot reveal endogenous gene expression 
and can have negative effects on cell health. An ideal RNA detection agent 
provides a noninvasive approach to interrogating gene expression while en-
abling sorting of live cells that can be separated and directly used for down-
stream studies.
Here we describe the detection of Survivin mRNA levels in LNCap and SCC12 
with and without the presence of Survivin siRNA treatment. The changes in 
gene expression can be determined in the cells while they remain in cell cul-
ture in real-time, providing more physiologically relevant data in living cells. 
This technique utilizes a fluorescent reporter that can be detected using 
fluorescent microscopy for visualization or flow cytometry for single cell re-
solution and quantification. This allows for a more dynamic understanding 
of knockdown efficiency.
The ability to specifically detect RNA levels in live cells on a cell–by-cell basis 
provides new opportunities to link biological pathways and physiological 
processes to gene functions.

  D. Weldon: A. Employment (full or part-time); Significant; Merck Millipore. 
D. Giljohann: A. Employment (full or part-time); Significant; AuraSense. A. 
Ko: A. Employment (full or part-time); Significant; Merck Millipore. L. White: 
A. Employment (full or part-time); Significant; Merck Millipore. Y. Williams: 
A. Employment (full or part-time); Significant; Merck Millipore. S. Le Dall: A. 
Employment (full or part-time); Significant; Merck Millipore. G. Johnston: A. 
Employment (full or part-time); Significant; Merck Millipore.

P14.35
New simple method for TPMT alleles determination using multiplex 
HRMA
M. Skrzypczak-Zielinska1, P. Borun1, A. Bartkowiak1, M. Kliman2, O. Zakerska-
Banaszak3, A. Dobrowolska-Zachwieja4, M. Kurzawski5, M. Szalata1,2, A. Plawski1, R. 
Slomski1,2;  
1Institute of Human Genetics, Polish Academy of Sciences, Poznan, Poland, 2Department 
of Biochemistry and Biotechnology, University of Life Sciences, Poznan, Poland, 3The 
NanoBioMedical Centre, Adam Mickiewicz University, Poznan, Poland, 4Department of 
Gastroenterology, Human Nutrition and Internal Diseases, University School of Medical 
Sciences, Poznan, Poland, 5Department of Experimental and Clinical Pharmacology, 
Pomeranian Medical University, Szczecin, Poland.

The thiopurine methyltransferase (TPMT) is a crucial enzyme in metabolism 
of thiopurine drugs: azathioprine and 6-mercaptopurine which are used in 
the treatment of leukemia or inflammatory bowel diseases (IBD). Genetic 
polymorphism of the TPMT gene correlates with activity of this enzyme 
which determines an individual reaction and dosing of thiopurines. The 
three main TPMT alleles: TPMT*2 (c.238G>C), *3A (c.460 G>A, c.719A>G) 
and *3C (c.719A>G) accounting for 80% to 95% of inherited TPMT defici-
ency in different populations in the world. The aim of the study was to esta-
blish a rapid and highly sensitive method for analysis of these three major 
TPMT alleles. Here we present the molecular test based on multiplex high 
melting resolution analysis (HRMA) for genotyping of c.238G>C, c.460 G>A 
and c.719A>G.
We analyzed DNA samples from 100 clinically diagnosed IBD patients 
treated with thiopurine drugs and known genotypes at codons 238, 460 
and 719 of the TPMT gene. One probe was TPMT *1/*2, one *3A/*3A, seven 
*1/*3A and other 91 wild type *1/*1. Our results obtained with multiplex 
HRMA indicated 100% accuracy compared to data from classical sequen-
cing and RFLP. We conclude that multiplex HRMA can be used as a sensitive 
and efficient alternative diagnostic method compared to conventional tech-
niques for determination of TPMT*2 and *3 alleles.

 M. Skrzypczak-Zielinska: None. P. Borun: None. A. Bartkowiak: None. M. 
Kliman: None. O. Zakerska-Banaszak: None. A. Dobrowolska-Zachwieja: 
None. M. Kurzawski: None. M. Szalata: None. A. Plawski: None. R. Slomski: 
None.

P14.36
Whole Genome Sequencing of a Family Trio Using DNA Extracted from 
Saliva
M. Tayeb, S. Rabuka, R. M. Iwasiow;  
DNA Genotek Inc, Ottawa, ON, Canada.

Saliva collected using Oragene is a non-invasive sample type and an alter-
native to blood that provides large amounts of high quality genomic DNA, 
as demonstrated through published GWAS studies over the last 10 years. In 
this study we show that DNA extracted from saliva is a reliable sample for 
whole genome sequencing and performs similarly to DNA from blood. Saliva 
samples were collected from a family trio consisting of a mother, father and 
male child. Saliva was collected using Oragene self-collection kits. The DNA 
was extracted using the prepIT•L2P kit, an alcohol precipitation-based ex-
traction kit that yields high quality, high molecular weight DNA. Library pre-
paration, sequencing and assembly were performed at Complete Genomics 
(CGI). Sequencing performance of DNA from saliva was compared against 
a publicly available trio data set sequenced from blood DNA, sequenced 
by CGI. There was no statistical difference between the number of known 
variants (p=0.064), novel variants (p=0.243), indels (p=0.069) and frames-
hifts (p=0.075) called among saliva samples compared to blood samples on 
average. In saliva, we observed minor differences in synonymous reference 
mismatch calls, missense variants and total sites called. These differences 
are likely due to differences in donors and sequencing coverage between 
the saliva and blood samples, work is ongoing to determine the cause. Data 
obtained from the family trio indicated excellent sequencing performance of 
all three samples confirming that saliva collected using Oragene is an excel-
lent source of DNA for whole genome
sequencing.

  M. Tayeb: A. Employment (full or part-time); Significant; DNA Genotek Inc. S. 
Rabuka: A. Employment (full or part-time); Significant; DNA Genotek Inc. R.M. 
Iwasiow: A. Employment (full or part-time); Significant; DNA Genotek Inc.
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P14.37
Computer-aided facial recognition of individuals with X-linked 
hypohidrotic ectodermal dysplasia
K. M. Huttner1, L. Karlinsky2, S. Hadj-Rabia3, L. Wolf2,4, M. Shohat2,4,5, D. K. Grange6, 
O. D. Klein7, H. Schneider8, E. Navarro9, V. López-González9, C. Bodemer3, L. Basel- 
Vanagaite2,4,5;  
1Edimer Pharmaceuticals, Inc., Cambridge, MA, United States, 2FDNA Ltd., Herzlyia, 
Israel, 3Department of Dermatology, French reference centre for genetic skin disorders 
(MAGEC) Necker Enfants Malades Hospital, APHP, Paris Descartes University, INSERM 
U 781, Paris, France, 4Tel Aviv University, Tel Aviv, Israel, 5Schneider Children‘s Medical 
Center of Israel, Raphael Recanati Genetics Institute, Rabin Medical Ctr and and 
Felsenstein Medical Research Center, Petah Tikva, Israel, 6Washington Univeristy in St. 
Louis, St. Louis, MO, United States, 7University of California San Francisco, San Francisco, 
CA, United States, 8University of Erlangen-Nürnberg, Erlangen, Germany, 9Hospital 
Clínico Universitario Virgen de la Arrixaca, Murcia, Spain.

X-linked hypohidrotic ectodermal dysplasia (XLHED) is a genetic disorder 
characterized by hypohidrosis, hypotrichosis and hypodontia. Early diagno-
sis of XLHED is a key factor in reducing the risk for severe hyperthermia and 
pulmonary infections. Patients display a distinct craniofacial phenotype cha-
racterized by retruded appearance of the midface with maxillary hypoplasia 
and mandibular prognathism. In this study, a novel facial dysmorphology 
analysis system based on 2D photographs (FDNA®) was used to identify 
XLHED-affected individuals.
Following photograph acquisition from male patients with clinically and/
or genetically-confirmed XLHED (n=27 newborns, n=64 age 1-10 yrs, n=42 
age 11+ yrs, plus controls), 130 facial fiducial points were localized per 
photograph and their geometrical relationships determined. The final clas-
sification was based on these measurements as well as on a global „gestalt“ 
detector. Cross validation of the recognition capability involved 20 rounds of 
analysis with the data split randomly to training and testing data.
In this proof-of-concept study, the statistical power of the test in identifying 
XLHED patients using average area under the ROC curve was 96% for indivi-
duals >11 years; 97% for children 1-10 years, and 98%-99% for newborns. 
Overall, the system had a high level of specificity (97-100%) at 90% sensiti-
vity across all age groups.
These results demonstrate the strength and utility of computer-based fa-
cial analysis utilizing ordinary photographs in the identification of XLHED-
affected patients. With further refinement, a universal newborn screening 
platform is plausible that will alert families to this clinical condition. Early 
diagnosis may also be critical for successful ectodysplasin therapy in this 
disorder (NCT01775462).

  K.M. Huttner: A. Employment (full or part-time); Significant; Edimer 
Pharmaceuticals, Inc.. E. Ownership Interest (stock, stock options, patent or other 
intellectual property); Significant; Edimer Pharmaceuticals, Inc. L. Karlinsky: 
A. Employment (full or part-time); Significant; FDNA Ltd.. E. Ownership Interest 
(stock, stock options, patent or other intellectual property); Significant; FDNA 
Ltd.. S. Hadj-Rabia: None. L. Wolf: A. Employment (full or part-time); Significant; 
FDNA Ltd.. E. Ownership Interest (stock, stock options, patent or other intellectual 
property); Significant; FDNA Ltd. M. Shohat: A. Employment (full or part-time); 
Modest; FDNA Ltd.. E. Ownership Interest (stock, stock options, patent or other 
intellectual property); Modest; FDNA Ltd.. D.K. Grange: None. O.D. Klein: 
None. H. Schneider: None. E. Navarro: None. V. López-González: None. C. 
Bodemer: None. L. Basel- Vanagaite: A. Employment (full or part-time); 
Significant; FDNA Ltd.. E. Ownership Interest (stock, stock options, patent or other 
intellectual property); Significant; FDNA Ltd..

P15.01
Investigation of intra individual gene expression variations in venous 
blood from healthy volunteers
S. Lehnert, M. Jaspers, H. Cuppens;  
Center for Human Genetics, Leuven, Belgium.

High-throughput sequencing techniques as RNA-Seq may soon be used to 
discover diseases with diagnostic tests at the earliest possible onset. RNA-
Seq techniques create a high resolution readout of transcript levels. The 
Gene-expression profiles have a near digital character, which exceed sen-
sitivity and dynamic range of the hybridization-based array technologies. 
In order to discover small changes in transcript abundance that may lead 
to a disease, within individual variability, but also technical and statistical 
biases of high-throughput sequencing need to be well described. Pipelines 
as the Tophat Cufflinks offer the user a number of custom settings to fine-
tune the analyses result. We will investigate the impact of these settings on 
the prediction of transcript abundance systematically and describe varia-
tion with technical replicates and autologous day-to-day samples further. 
Consolidated guidelines will be generated and applied in subsequent ana-
lyses together with further samples from later-time points within the same 
individual.

Human venous blood samples will be collected from 3 healthy volunteers on 
a day to day, week to week and month to month basis over 2 years. Multi-
plexed polyadenylated RNA samples were run on the Illumina HiSeq system 
and analyzed with a Tophat Cufflinks pipeline.

Characterizing the dynamic range of intra-individual transcriptomes on 
the basis of statistical, chemical and biological variations is a crucial step in 
applying RNA-Seq in diagnostics. Here, we will analyze if current statistical 
methods can result in biological different answers within one individual and 
will provide recommendations for RNA-Seq studies.

 S. Lehnert: None. M. Jaspers: None. H. Cuppens: None.

P15.02
Comparative genome-wide analysis using whole-genome sequencing 
and high-density SNP genotyping array data
M. Noukas1,2, K. Mannik1,3, R. Magi2, R. Tamm1,2, A. Macé4,5, A. Kurg1, Z. Kutalik4,5, A. 
Reymond3, A. Metspalu1,2;  
1Institute of Molecular and Cell Biology, University of Tartu, Tartu, Estonia, 2Estonian 
Genome Center, University of Tartu, Tartu, Estonia, 3Center of Integrative Genomics, 
University of Lausanne, Lausanne, Switzerland, 4Department of Medical Genetics, 
University of Lausanne, Lausanne, Switzerland, 5Swiss Institute of Bioinformatics, 
University of Lausanne, Lausanne, Switzerland.

Next-generation sequencing and array-based high-density genotyping are 
both powerful approaches to study genetic variation that affect disease de-
velopment, tumorigenesis, response to drugs etc.
In our study, the aim is to (i) develop a workflow to compare CNVs obtained 
from high-coverage whole-genome sequencing to the ones from high-densi-
ty SNP genotyping array data; (ii) accurately detect rare CNVs with effect on 
health in a longevity cohort collected by Estonian Genome Center of Tartu 
University of Estonia.
We report a cohort of 49 unrelated individuals older than 83 years. Whole-
genome sequencing experiment was performed using TruSeq DNA Sample 
Preparation Kit and HiSeq 2000. For genome-wide SNP genotyping we used 
HumanOmni2.5-8v1 BeadChips (Illumina, Inc).
Our study includes the estimation of efficiency and accuracy of calling struc-
tural variants from sequencing data and comparison of the concordance 
with CNV information obtained from SNP genotyping. To test if rare variants 
could affect ageing and age-related diseases, we will compare the state and 
frequency of genomic alterations between different age groups and geria-
tric subjects. By integrating both sequencing and SNP genotype data we will 
characterize some of the functional spectrum of genetic variation in our stu-
dy cohort.

 M. Noukas: None. K. Mannik: None. R. Magi: None. R. Tamm: None. A. Macé: 
None. A. Kurg: None. Z. Kutalik: None. A. Reymond: None. A. Metspalu: None.

P15.03
Exon-level aCGH in over 2000 patients from the Deciphering 
Developmental Disorders Project.
T. W. Fitzgerald, M. E. Hurles;  
Wellcome Trust Sanger Institute, Cambridge, United Kingdom.

The Deciphering Developmental Disorders (DDD) project is a family based 
study focused on rare genetic variants in patients with undiagnosed de-
velopmental delay. The majority of probands have been pre-screened by 
clinical microarray, which limits the enrollment of patients to those who-
se phenotypes cannot be easily explained by large copy number events. 
Exome sequencing and array comparative genomic hybridization (aCGH) 
are used to scan patient genomes for a wide range of genomic variation. 
The primary source for copy number (CNV) discovery in the DDD project is 
high-resolution (exon-level) aCGH. This platform comprises of 2x1Million 
probe Agilent arrays and is heavily targeted towards exons and conserved 
regions while retaining median backbone coverage of 3Kb. For the detection 
of CNV we have developed a high performance change point detection pak-
kage CNsolidate, which makes use of multiple weighted algorithms. Using 
this approach, we are able to rank detections based on differential weighting 
functions between component algorithms. To facilitate the direct reporting 
of patient variants back to the NHS via the DECIPHER database, we have im-
plemented a dedicated clinical reporting pipeline. We compare patient CNVs 
to high quality CNV reference sets containing population frequency estima-
tes (CNV Consensus) and a manually created list of developmental disorder 
genes (DDG2P). We applied CNV detection and clinical variant filtering to 
over 2000 patients from the DDD project. Here we assess the performance 
and detection rates using CNsolidate, describe a global CNV burden analysis 
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and present some examples of variants classified as pathogenic using the 
clinical reporting pipeline.

 T.W. Fitzgerald: None. M.E. Hurles: None.

P15.04
3DM: Data integration and next-generation variant effect predictions
B. Vroling, T. van den Bergh, R. Kuipers, H. Joosten;  
Bio-Prodict, Castellastraat 116, Nijmegen, Nijmegen, Netherlands.

Many point mutations are located in protein-coding regions of the human 
genome. Determining their effects on the structure and function of a protein 
remains a very difficult problem, as is illustrated by the poor performance 
of tools such as PolyPhen and SIFT. In response to the growing demand for 
high-quality variant effect predictions we present 3DM; a data integration 
& mutation prediction platform for protein families. 3DM relieves many of 
the burdens that researchers face in dealing with the growing amounts and 
complexity of biomedical data. For each protein family a large amount of 
information that is extracted from protein structures, alignments and scien-
tific literature, among others, is available. All this information is integrated 
and validated, and can be analysed via a number of different methods and 
tools.
By intelligently combining all this heterogeneous information 3DM is able to 
provide state-of-the-art predictions about the effects of genetic variations.
On a set of > 800 validated LongQT syndrome related variants (~200 neu-
tral variants, ~600 pathogenic variants), 3DM was able to reach an accuracy 
of more than 95%. In contrast, PolyPhen was able to correcty predict only 
~65% of the variants. The extremely accurate predictions made by 3DM 
shows that the availability of high-quality, integrated data is essential for 
assessing the effects of mutations.

 B. Vroling: None. T. van den Bergh: None. R. Kuipers: None. H. Joosten: 
None.

P15.05
GS data online treatment : a 454 dedicated tool to facilitate quality 
assessment, variation selection and annotation
D. Baux1, T. Besnard2,3, G. Garcia-Garcia3,4, M. Claustres1,2,3, A. Roux1,3;  
1Laboratoire de génétique moléculaire - CHU, Montpellier, France, 2Univ, Montpellier 
I, Montpellier, France, 3Inserm U827, Montpellier, France, 4Instituto de Investigación 
Sanitaria IIS-La Fe and CIBERER, Valencia, Spain.

Following the improvements of second generation sequencing technolo-
gies, benchtop sequencers are now available to a number of laboratories. 
454 sequencing is the oldest of these technologies and its pros and cons are 
now well characterised. However, it does not really benefit from the burst 
of academic implementations of bioinformatic software. Identifying muta-
tions in the clinical context of genetic heterogeneous disorders represents 
a promising approach. These conditions often require the sequencing of 
several genes before the identification of pathogenic genotypes, and there-
fore could benefit from medium-throughput methods. Usher syndrome is 
characterised by a congenital deafness associated with retinitis pigmento-
sa. We designed the liquid capture of the 9 responsible genes coupled with 
454 sequencing. Given the lack of analysis tools and the weaknesses of the 
built-in software concerning the identification of some major disease cau-
sing alterations, we implemented GSdot, a web-based application availab-
le at https://neuro-2.iurc.montp.inserm.fr/454/, designed to assess, filter 
and annotate variants identified by the process. GSdot, launched right after 
base-calling and alignment, assesses some quality scores and computes the 
average depth of coverage for each analysed region. It also applies some 
simple rules to the candidate variations to eliminate a maximum of artef-
acts, and adds annotations (HGVS nomenclatures, gene and exons localisa-
tions) to the remaining candidates using the third-party software Annovar 
and Mutalyzer. A comparison of hundreds of variants previously identified 
by Sanger among the same cohort showed that GSdot treatment does not 
produce any false negative, and therefore can be used as an efficient tool to 
study genetic heterogeneous disorders.

 D. Baux: None. T. Besnard: None. G. Garcia-Garcia: None. M. Claustres: 
None. A. Roux: None.

P15.06
Detection of allele-specific gene expression on next generation 
sequencing data
V. Mijatovic1, L. Xumerle1, E. Trabetti1, P. Prandini1, C. Zusi1, G. Buson2, A. Ferrarini2, A. 
Zamò3, M. Delledonne2, P. F. Pignatti1, G. Malerba1;  
1Dept. of Life and Reproduction Sciences,University of Verona, Verona, Italy, 2Dept. of 
Biotechnology, University of Verona, Verona, Italy, 3Dept. of Pathology and Diagnostics, 
University of Verona, Verona, Italy.

Some studies observed that variation of gene expression between alleles is 
common, and this variation may contribute to human variability of several 
traits. The goal of our study is to develop a statistical framework aiming to 
measure and detect allele-specific gene expression (GE) differences from 
global GE experiments conducted using next generation sequencing (NGS) 
technology. Our method for identification of allele-specific differential ex-
pression (ASDE) is based on the likelihood estimation of the observed data 
depending on the parameter Θ (the relative amount of the reference allele 
with respect to the alternative allele). ASDE was estimated by a Likelihood 
Ratio Test (LRT). Only genes with at least two heterozygous sites were selec-
ted. Currently we tested the method on a total of 7 mantle cell lymphoma 
samples (MCL), 12 muscle cell samples (MC) and 15 lymphoblastoid cell li-
nes samples (LCL). Using an arbitrary threshold of LRT > 250 we observed 
15, 22 and 33 ASDE genes for MCL, MC and LCL, respectively, on a total of 
10910, 8357 and 13328 expressed genes. For MCL samples we observed 3 
and 1 ASDE genes in common with MC and LCL, respectively. No common 
ASDE genes were observed between MC and LCL. We plan to improve the 
method to identify haplotypes underlying ASDE, and to investigate the cor-
relation between ASDE genes and their chromosomal location or specific 
classes of functionality. These bioinformatic results should be confirmed by 
wet lab experiments. In conclusion we developed a simple method to detect 
ASDE genes from NGS data.

 V. Mijatovic: None. L. Xumerle: None. E. Trabetti: None. P. Prandini: 
None. C. Zusi: None. G. Buson: None. A. Ferrarini: None. A. Zamò: None. M. 
Delledonne: None. P.F. Pignatti: None. G. Malerba: None.

P15.07
Cafe Variome: Connecting Diagnostic and Disease Networks by 
Enabling ‘Open Discovery’ of Data, Without Sharing Of Data
O. Lancaster1, R. Dalgleish1, D. Atlan2, A. J. Brookes1;  
1University of Leicester, Leicester, United Kingdom, 2PhenoSystems, Bruxelles, Belgium.

Diagnostics laboratories assess DNA from many patients affected by inheri-
ted disorders. To infer the likely pathogenic role of sequence variants iden-
tified in such settings, it would be useful to check whether the same changes 
had previously been seen by other laboratories/patients with related phe-
notypes. However, this option is precluded due to difficulties of data sharing 
between labs, or with others. Typically, any information exchange that does 
take place occurs on a one-to-one basis, via telephone or email contact.
To address this deficiency the novel ‚Cafe Variome‘ platform has been de-
veloped to enable ‚open discovery‘ of the existence (rather than actual sub-
stance) of relevant mutation data. By enabling networks of labs to easily 
query for the existence of variants, without necessarily revealing the under-
lying data, this overcomes issues of patient confidentiality.
Hence, Cafe Variome is not a database but is a searchable ‚menu‘. The plat-
form enables data owners/submitters to specify and update lists of who can 
search for records of interest (using various search parameters), and to de-
termine how results are returned to those users: either as core data, or links 
to data at source, or via computationally facilitating data access requests.
The core ‚open discovery‘ concept underlying Cafe Variome could be de-
ployed in many other settings - and the underlying technology is sufficiently 
generic and flexible to enable this. Therefore, as well as currently piloting 
the system with networks of diagnostic labs, we would welcome further col-
laborations in any and all potential areas of application.

 O. Lancaster: None. R. Dalgleish: None. D. Atlan: None. A.J. Brookes: None.

P15.08
System and pathway analysis of variants associated with immune cell 
levels
W. I. Mentzen1, M. Floris2, V. Orrù1, M. Steri1, G. Sole1, S. A. M. Urru2, S. Olla1, F. Virdis1, M. 
Dei1, S. Lai1, E. Fiorillo1, S. Sanna1, F. Cucca1;  
1IRGB-CNR, Monserrato (CA), Italy, 2CRS4, Pula (CA), Italy.

Bioinformatic analyses aiming to discern causal polymorphisms, underlying 
regulatory mechanisms, pathways and protein interaction networks, were 
performed for a set of SNPs found to be associated with levels of 95 immune 
cell types in the SardiNIA study. These immune traits, representing the ma-
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jority of leukocyte cell populations (monocytes, T and B cells, Natural Killer 
cells, regulatory T cells, dendritic cells, and their subsets), were assessed by 
polychromatic flow cytometry in a sample of 1,629 individuals, and analy-
zed by genome-wide association scan.
The data, comprised of 81 variants, associated genes, traits and autoimmu-
ne diseases, were visualized in network setting in Cytoscape, allowing for 
better exploration of the multi-way relationships among them. The genes, 
to which the lead variants and those in linkage disequilibrium map, were 
inspected in a context of protein network and analyzed for the enrichment 
of pathways, Gene Ontology terms and semantic interconnections. The SNPs 
effects were assessed both in terms of an impact on the gene product and of 
potential regulatory function, taking advantage of genome-wide data on ge-
nomic and epigenetic features and 3D chromatin structure, made available 
through ENCODE project.
The results point to genes and processes with well established role in he-
matopoiesis and immune system, but also to involvement of an extensive 
part of signaling network. Regulatory function of DNA fragments containing 
several variants have been hypothesized, including looping to promoter re-
gions of surrounding genes, enhancer or insulator function, or transcription 
factor binding.

 W.I. Mentzen: None. M. Floris: None. V. Orrù: None. M. Steri: None. G. Sole: 
None. S.A.M. Urru: None. S. Olla: None. F. Virdis: None. M. Dei: None. S. Lai: 
None. E. Fiorillo: None. S. Sanna: None. F. Cucca: None.

P15.09
Whole genome methylation profile of patients with Balkan endemic 
nephropathy
R. Staneva1, B. Rukova1, S. Hadjidekova1, D. Nesheva1, O. Antonova1, P. Dimitrov2, V. 
Simeonov3, R. Cukuranovic4, J. Cukuranovic4, V. Stefanovic4, M. Polenakovic5, I. Dimova1, R. 
Hlushchuk6, V. Djonov6, A. Galabov7, D. Toncheva1;  
1Department of Medical Genetics, Medical University of Sofia, Sofia, Bulgaria, 2National 
Center of Public Health and Analyses, Sofia, Bulgaria, 3Vratza District Hospital, Vratza, 
Bulgaria, 4Faculty of Medicine, Institute of Nephrology, University of Nis, Nis, Serbia, 
5Macedonian Academy of Sciences and Arts, Skopje, Macedonia, The Former Yugoslav 
Republic of, 6Institute of Anatomy, Bern University, Bern, Switzerland, 7Institute of 
Microbilogy, Bulgarian Academy of Sciences, Sofia, Bulgaria.

Background: Balkan endemic nephropathy (BEN) represents a chronic pro-
gressive interstitial nephritis in striking correlation with uroepithelial tu-
mors. The disease has endemic distribution in several Balkan countries and 
shows predominance of affected females.
DNA methylation is a primary epigenetic modification that is involved in 
cancerogenesis, genomic imprinting, gene silencing etc. The significance 
of CpG-island methylation in normal development, cell differentiation and 
gene expression is widely recognized.
Methods: We performed whole genome DNA methylation analysis on pool- 
DNA blood samples from 159 affected individuals and 170 healthy controls. 
We determined the methylation status of 27000 CpG-islands throughout the 
whole genome in healthy controls and BEN patients (Agilent DNA-methyla-
tion array 1x244k). We obtained the methylation profile of BEN patients 
from Serbian and Bulgarian endemic regions. Results were processed by 
Agilent Genomic Workbench Lite software v.6.5.0.18.
Results: Comparison of the methylation profiles of BEN patients and cor-
responding controls revealed the differentially methylated regions (DMRs). 
We then compared the DMRs between all patient-control pairs to determine 
common disease associated changes in the epigenetic profiles
SEC61G, IL17RA, HDAC11 were found to be differently methylated throug-
hout all patient-control pairs. The CpG-islands of all 3 genes were hypom-
ethylated in patients and hypermethylated in controls. Dysregulation of the-
se genes could be common mechanism in BEN in both endemic regions and 
in both genders.
Conclusion: Our data strongly suggests that immunologic alterations have 
a significant role in BEN etio-pathogenesis. These results are in accordance 
with major BEN pathological characteristics.
Acknoledgements: funded by BNSF grant DMY O3/35, SNSF-SCOPES grant 
IZ73ZO_127949

 R. Staneva: None. B. Rukova: None. S. Hadjidekova: None. D. Nesheva: 
None. O. Antonova: None. P. Dimitrov: None. V. Simeonov: None. R. 
Cukuranovic: None. J. Cukuranovic: None. V. Stefanovic: None. M. 
Polenakovic: None. I. Dimova: None. R. Hlushchuk: None. V. Djonov: None. A. 
Galabov: None. D. Toncheva: None.

P15.10
Epigenetic alterations as a pathomechanism of genetic disease, 
example of Beckwith-Wiedemann Syndrome.
Z. Gencik-Guillier;  
diagenos, Osnabrück, Germany.

Beckwith Wiedemann syndrome (BWS) is a model disorder for the study of 
epigenetic mechanisms.
BWS is a pediatric overgrowth disorder involving a predisposition to tumor 
development. The clinical presentation is highly variable, some cases lack 
the hallmark features of exomphalos, macroglossia and gigantism (EMG 
syndrome).
The molecular etiology of BWS syndrome is rather heterogenous. Dysregu-
lation of imprinted genes found within a genomic region on human chromo-
some 11p15 results in the BWS phenotype through a number of different 
mechanisms leading to either primary epigenetic alterations or genetic alte-
rations that change the relative contributions of parental alleles. Clinically, 
the BWS molecular subgroups are associated with different recurrence risks 
and mostly important with different predispositions to embryonal tumors, 
which necessite different current tumor surveillance.
We present the results of our around 200 examined patients with clinical 
suspicion of BWS syndrome and the different molecular subgroups. Up to 
50% of BWS patients with positive molecular fiding have biallelic rather 
than monoallelic expression of the insulin-like growth factor 2 (IGF2) gene. 
Another 50% of patients have an epigenetic mutation resulting in loss of 
imprinting in this region.
Unique observations in this disorder point out to an important embryonic 
developmental window, relevant for example to the obsevations of monozy-
gotic twinning which seems to predispose for the epigenetic dysregulations. 
Another actual topic is the higher rate of epigenetic dysfunction after assi-
sted reproduction.
We discuss the insights of how the study of BWS has contributed to our un-
derstanding of the mechanisms of growth control, oncogenesis and genomic 
imprinting.

 Z. Gencik-Guillier: None.

P15.11
Genome-wide association scanning for asymmetry of the human 
planum temporale
T. Guadalupe1, M. Zwiers2, K. Wittfeld3, A. Teumer4, A. Arias Vasquez5, M. Hoogman1, 
P. Hagoort1,2, G. Fernandez2,5, J. Buitelaar5, B. Franke5, S. E. Fisher1,2, H. J. Grabe3,6, C. 
Francks1,2;  
1Max Planck Institute for Psycholinguistics, Nijmegen, Netherlands, 2Donders Institute 
for Brain, Cognition and Behaviour, Nijmegen, Netherlands, 3Department of Psychiatry 
and Psychotherapy, University of Greifswald, Greifswald, Germany, 4Interfaculty Institute 
for Genetics and Functional Genomics, University of Greifswald, Greifswald, Germany, 
5Radboud University Nijmegen Medical Center, Nijmegen, Netherlands, 6German Center 
for Neurodegenerative Diseases (DZNE), Greifswald, Germany.

The Planum Temporale (PT), a triangular shaped surface on the upper part 
of the temporal lobe, is for most people larger on the left hemisphere than 
the right. The degree and direction of this asymmetry has been linked to 
gender, handedness and language dominance. Although present to a degree 
in other primates, PT asymmetry is pronounced in the human brain and is 
already visible at 31 weeks of gestation. While this suggests a role for gene-
tic mechanisms, nothing is known about the specific genes that determine 
this landmark brain asymmetry.
We performed a genome-wide association meta-analysis of PT asymmetry 
in three population cohorts: the Brain Imaging Genetics cohort from the 
Netherlands, and two Study of Health in Pomerania cohorts from Germany. 
A grey matter volume asymmetry measure was derived from T1-weighted 
MRI scans.
Our combined sample of 3100 subjects showed a genome-wide significant 
association on chromosome 2q32.2. Because of the sexual dimorphism of PT 
asymmetry, we subsequently used the meta-analyzed GWAS results to test 
for enrichment of association in sex-hormone related pathways. We found 
that, after correcting for the multiple pathways tested, the ´steroid hormone 
receptor activity´ pathway was significantly associated with PT asymmetry.
This study is the first genome-wide scan for genetic effects on PT asymme-
try. Variants in the genes and pathways identified may affect the develop-
ment of this structure and its role in cognition.

 T. Guadalupe: None. M. Zwiers: None. K. Wittfeld: None. A. Teumer: None. A. 
Arias Vasquez: None. M. Hoogman: None. P. Hagoort: None. G. Fernandez: 
None. J. Buitelaar: None. B. Franke: None. S.E. Fisher: None. H.J. Grabe: 
None. C. Francks: None.
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P15.12
Fast detection of de novo copy number variants from case-parent trio 
SNP arrays.
I. Ruczinski;  
Johns Hopkins University, Baltimore, MD, United States.

To infer de novo copy number variants from SNP arrays for case-parent trios, 
we exploit the trio design and define a statistic called „minimum distance“ 
to capture differences in copy numbers between offspring and parents using 
genome wide SNP array data. We show that this approach reduces technical 
variation from probe effects and genomic waves, which is the major source 
of false positive identifications in copy number analyses. Following segmen-
tation of the minimum distance by circular binary segmentation, final infe-
rence regarding de novo copy number events is based on a posterior calling 
step. We apply both the „MinimumDistance“ approach and the joint HMM 
implemented in PennCNV to a study of oral clefts, validate several detected 
de novo regions by qRT-PCR, and assess the overall concordance of these 
two algorithms. Our analysis of the oral cleft trios reveals that genomic wa-
ves represent a substantial source of false positive identifications in the joint 
HMM, despite a wave-correction implementation in PennCNV. The minimum 
distance is an effective statistic for reducing technical variation contributing 
to such false de novo discoveries. Computationally, MinimumDistance pro-
vides a nearly 8-fold increase in speed relative to the joint HMM. Using trios 
not selected for phenotype as controls, we identify a region on chromosome 
7p14.1 with a (genome-wide) significantly higher number of de-novo dele-
tions in the case-parent trios ascertained through an oral cleft.

 I. Ruczinski: None.

P15.13
Comparison of copy number variation (CNV) calling performance 
in large numbers of technical replicate SNP array data using three 
different, widely-used CNV calling algorithms
S. Herms1,2, A. Hofmann2,3, L. Priebe2,3, F. D. Degenhardt2,3, T. W. Mühleisen4, M. M. 
Nöthen3,2,5, S. Cichon1,3,4, P. Hoffmann1,2,4;  
1Division of Medical Genetics, University Hospital Basel; Department of Biomedicine, 
University of Basel, Basel, Switzerland, 2Department of Genomics, Life & Brain Center, 
University of Bonn, Bonn, Germany, 3Institute of Human Genetics, University of Bonn, 
Bonn, Germany, 4Institute of Neuroscience and Medicine (INM-1), Research Center Jülich, 
Jülich, Germany, 5German Center for Neurodegenerative Diseases, Bonn, Germany.

Copy number variants (CNVs) have been shown to explain part of the heri-
tability in various multifactorial diseases. Many of these findings are derived 
from SNP-array data generated in the course of large genome-wide associa-
tion studies (GWAS). This is not without challenges, however: SNP-arrays 
contain an ever increasing density of probes which results in a decreased 
signal-to-noise ratio. The latter causes problems for automated CNV cal-
ling algorithms and is a major cause for the unambiguous calling of smaller 
(<350kbp) and/or low frequency CNVs. Recent studies have therefore fo-
cused on the much more reliable calling of larger CNVs (number of conse-
cutive marker or length) and often considering the easier to detect deletion 
events only.
This study compares the performance and differences in CNV calling using 
three widely-used CNV calling algorithms: CNVPartition, QuantiSNP2 (v2.2), 
and PennCNV. As SNP array data a large number of technical replicates 
(n>500) all genotyped at the University of Bonn on Illumina’s HumanOmni-
Express- and HumanOmni1M-arrays were used.
We observed an unexpectedly high fluctuation in the prediction of cnv 
events throughout the three algorithms. All gave comparable findings for 
larger findings (> 1Mbp) but suffered to give consensus results for smaller 
variants. Since the replicates were typed on the same array type, this allo-
wed to evaluate effects of the chemistry or the operator in the lab. Results 
will be shown and based on that parameters will be presented that allow for 
a better evaluation of the quality of CNV callings from SNP array data.

 S. Herms: None. A. Hofmann: None. L. Priebe: None. F.D. Degenhardt: 
None. T.W. Mühleisen: None. M.M. Nöthen: None. S. Cichon: None. P. 
Hoffmann: None.

P15.14
CNVs and de novo deletion identified in GSTM1 gene in Rheumatoid 
Arthritis
M. S. Ben Kilani1, L. Michou2, T. Bardin3, F. Cornelis4, V. Chaudru1, E. Petit-Teixeira1;  
1GenHotel-EA3886, Université d’Evry-Val-d’Essonne, Evry-Genopole, Evry, France, 
2Département de Médecine, Université Laval, Service de Rhumatologie et Centre de 
Recherche du CHU de Québec, Québec, QC, Canada, 3Fédération de Rhumatologie, Pôle 
Appareil Locomoteur, Hôpital Lariboisière, Assistance Publique-Hôpitaux de Paris, 
Paris, France, 4GenHotel-Auvergne, EA4679, Université d’Auvergne, Service de Génétique 

Clinique, CHU Clermont-Ferrand, Clermont-Ferrand, France.

Introduction: At least 12% of the human genome has been identified as copy 
number variable (CNV). We analysed CNVs of Glutathione S-Transferase Mu 
1 class gene (GSTM1), a candidate gene in Rheumatoid Arthritis (RA). Three 
methods for identifying CNVs were compared in trio families with RA.
Patients and Methods: Nine trio families were genotyped using a multiplex 
standard PCR (mPCR), which lead to identify three genotypes (-/-, -/+, and 
+/+) of the gene. Two methods of CNVs quantification were used: a quanti-
tative PCR (qPCR, Life Technologies) for a relative quantification and Dro-
plet Digital PCR (DDPCR, BioRad) for an absolute quantification using up to 
20,000 reactions for one sample.
Results: mPCR identified genotypes -/- and -/+. qPCR and DDPCR revealed 
zero to two copies of the gene. All samples with two copies were heterozy-
gous for GSTM1 deletion (-/++). A de novo deletion of a GSTM1 copy was 
observed in a RA patient. qPCR analysis using a calibrator with a known 
CN or the Most Frequent CN (MFC) could have generated heterogeneous re-
sults. DDPCR did an absolute quantification of CNVs with a high number of 
replicates and no calibrator or MFC was needed.
Conclusion: Comparison of technologies identifying CNVs of this candidate 
gene lead us to conclude that DDPCR is the best method to use in this field 
of investigation. We highlighted then rare events such as de novo deletion in 
families of RA patients. Further analyses on larger samples are required to 
better understand the impact of GSTM1 CNVs in RA.

 M.S. Ben Kilani: None. L. Michou: None. T. Bardin: None. F. Cornelis: None. V. 
Chaudru: None. E. Petit-Teixeira: None.

P15.16
Variant discovery in BRCA1 and BRCA2: Comparison of the efficiency 
of NextGENe software and the Torrent Suite Variant Caller plugin
I. Popov1, D. Dacheva1,2, R. Dodova1,2, T. Goranova1, A. Mitkova1,2, R. Kaneva1,2, V. Mitev1,2;  
1Molecular Medicine Center, Sofia, Bulgaria, 2Department of Medical Chemistry and 
Biochemistry, Medical University, Sofia, Bulgaria.

Second-generation sequencing technologies are now widely used in a re-
search setting to screen large numbers of samples for known variations, or 
as primary detection for new ones. Computational methods that rate the 
discovered variations and separate the sequencing errors from the real 
SNPs and mutations are an inseparable part of every NGS pipeline.
In our study the BRCA1 and BRCA2 genes were sequenced in 16 patients 
with breast cancer on a single Ion 316 chip, using the Ion Torrent PGM plat-
form. The native Ion Torrent Variant Caller and the NextGENe software by 
SoftGenetics were used separately to analyze the results. The calls that ap-
peared in both analyses were forwarded for confirmation with Sanger se-
quencing.
NextGENe reported a smaller total number of variations over all 16 patients 
(224) in the sequenced regions than the Variant Caller (312), which was 
due to the strict settings of the mutation filter. 106 of those variants were 
common for the two groups. The filtering was tuned down in two steps, 
yielding two more NextGENe result sets with 325 (123 common) and 1951 
(201 common) variants, respectively. The 201 common variants had a high-
er frequency than the calls made by Variant Caller alone, and higher scores 
than those made by NextGENe only. This shows that the combined use of 
the two filters can increase the quality of the final results, even when they 
are set to register almost all variations in the data, as in the case of de novo 
variant discovery.

 I. Popov: None. D. Dacheva: None. R. Dodova: None. T. Goranova: None. A. 
Mitkova: None. R. Kaneva: None. V. Mitev: None.

P15.17
Evaluation of DNA methylation in breast cancer patients
I. Zmetakova, V. Kajabova, B. Smolkova, T. Krivulcik, I. Fridrichova;  
Cancer Research Institute of Slovak Academy of Sciences, Bratislava, Slovakia.

Epigenetic alterations, in addition to the highly characterized genetic chan-
ges, are key contributors to breast carcinogenesis. Altered DNA methylation 
is commonly observed in the tumorigenesis. The aberrant promoter hyper-
methylation of cancer-related genes in tumour-derived DNA from plasma 
samples was presented as a useful tool for detecting and monitoring can-
cer.
The purpose of our study is to investigate relationship between DNA me-
thylation and breast cancer progression. Quantitative DNA methylation 
analysis of 11 genes (APC, ADAM23, CXCL12, ESR1, PGR B, CDH1, RASSF1A, 
SYK, TIMP3, BRMS1 and SOCS1) was performed by pyrosequencing. For 
determining of methylation levels we analysed DNA isolated from paraffin-
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embedded tumour tissues, plasma and blood cells from 37 sporadic breast 
cancer patients and plasma and blood samples of 50 healthy controls.
We have observed DNA methylation in nearly half of investigated patients 
in RASSF1A, APC, ADAM23, CXCL12 and SYK genes in tumour samples. Cu-
mulative methylation results showed different methylation levels in tumour 
and plasma samples where notable higher portion of methylation was found 
in tumour. Differences between DNA methylation in plasma samples of pati-
ents and healthy controls were not significant. This finding cast some dou-
bts on the utility of DNA extracted from plasma samples to identify hyper-
methylation of specific gene promoters for diagnosis and prognosis of can-
cer. Preliminary results suggest that DNA methylation in the several studied 
genes in tumour tissues could be useful biomarkers for the identification of 
breast cancer with metastasizing potential.
This study was funded by projects: APVV-0076-10; no.26240220058, Re-
search and Development Operational Programme (ERDF) and VEGA-2
/0120/13.

 I. Zmetakova: None. V. Kajabova: None. B. Smolkova: None. T. Krivulcik: 
None. I. Fridrichova: None.

P15.18
The Association Between TWIST, RARβ2, ESR1 Gene Promotor 
Hypermethylation and the Histopathologic Type of Breast Cancer in 
Turkish Population
O. EROGLU1, B. DURAK ARAS2, S. ARTAN2, M. OZDEMIR2, O. CILINGIR2;  
1Bilecik Seyh Edebali University, Molecular Biology and Genetics Department, Bilecik, 
Turkey, 2Eskisehir Osmangazi University, Medical Faculty of Medical Genetics, Eskisehir, 
Turkey.

Backround: Breast cancer is the most common cancer in women. Histopa-
thology plays an important part in determining the treatment strategy for 
women with breast cancer.
TWIST expression in breast tumors correlate with increased disease re-
currence, metastasis and poor disease-free survival. Steroid receptor gene 
family members such as RARβ2 and ESR1 genes are methylated and silen-
ced in a fraction of breast cancer.
Method: In this study the promoter methylation levels of TWIST, RARβ2 and 
ESR1 gene which are associated with breast cancer were investigated by 
Quantitative Methylation Sensitive High Resolution Melting Analysis (QMS-
HRM).We analysed primary tumor core biopsies from 80 high-risk primary 
breast cancer patients (tumors ≥2 cm and/or lenfatic metastase and/or di-
stant metastases and/or under 40 years) and their histopathologic types 
were associated with the methylation levels.
Results: In our study the promoter hypermethylation status were observed 
at different rates; TWIST, RARβ2 and ESR1 methylation frequencies were 
25%, 88.75 and 72.5%, respectively. The promoter hypermethylation levels 
of the genes found to be significant with lymph node positivity, ER positivity 
and HER2/neu negativity.
Conclusions: Our study is important as being the first study that analyzes 
the association between histopathologic type of breast cancer and TWIST, 
RARβ2, ESR1 gene promotor methylation status in Turkish population.
Key words: Breast cancer, Histopathologic Type, TWIST gene, RARβ2 gene, 
ESR1 gene, Methylation, MS-HRM Analysis

 O. Eroglu: None. B. Durak aras: None. S. Artan: None. M. Ozdemir: None. O. 
Cilingir: None.

P15.19
Analysis of Apoptosis regulatory pathway in sporadic breast cancer 
through Gene Regulatory Network
S. Haider1, k. Ponnusamy2, R. N. K. Bamezai3;  
1Department of Biotechnology, Jamia Millia Islamia, New Delhi, India, 2National Centre 
of Applied Human Genetics, School of Life Sciences, Jawaharlal Nehru University, 
New Delhi, India, 3National Centre of Applied Human Genetics, School of Life 
Sciences,Jawaharlal Nehru University, New Delhi, India.

In multicellular organisms, gene regulatory networks along with transcrip-
tional factors (TF) control the global gene expression and the dynamics of 
protein output in living cells. An extensive analysis of networks facilitates 
to analyze coordinated gene expression changes to find altered molecular 
pathways and genes in cancer development. The aim of the study was to 
predict the innovative biological networks that describe transcriptional al-
teration (up or down regulation) in genes/pathways which could contribute 
to the pathogenesis of cancer and other associated disease. The expression 
of several candidate genes (MDR1, ATM, BCL2, CASP3, CASP8, CHK2, TR10C, 
TR10D, TR10B, CFLAR, H2AX, IFNG, IL10, IL4, IL6, P53, MDM2, TGFB1, 
TNFA, TNF10, BRCA1 and BRCA2), as a part of another study in sporadic 

breast cancer was used for constructing the biological network which com-
prised of both transcriptional regulatory relationships and integrated the 
protein interactome. We also developed a set of TF-gene regulatory relati-
onships, using UCSC genome browser. The human cancer combinatory gene 
regulatory network was found to be a hierarchical scale-free network with 
PAX4-transcription factor as the most important regulators. It is known that 
PAX4 functions as a potent tumor suppressor and plays a critical role in Can-
cer growth as well as in the functional morbidity causes Diabetes, which also 
provides a logical link between cancer and diabetes. We believe our work 
provides a scaffold combinatorial gene regulatory network allowing syste-
matic study of apoptotic gene regulation, and provides a pipeline which 
could be extended to reveal conditional combinatorial regulatory landsca-
pes correlating with specific cellular contexts.

 S. Haider: None. K. Ponnusamy: None. R.N.K. Bamezai: None.

P15.20
Methylation analysis of NFkB-related genes in celiac gut mucosa
N. Fernandez-Jimenez1, X. Elcoroaristizabal2, L. Plaza-Izurieta1, A. Jauregi-Miguel1, T. 
Lopez-Euba1, I. Irastorza1, M. M. de Pancorbo2, J. Bilbao1;  
1BioCruces Reserch Institute/UPV-EHU, Leioa, Spain, 2BIOMICs Research Group / UPV-
EHU, Vitoria-Gasteiz, Spain.

Celiac disease (CD) is a complex, immune-mediated enteropathy caused by 
ingested gluten with strong genetic and environmental risk determinants, 
and is an excellent target for the study of gene methylation. IL6 has been 
shown to induce nuclear translocation of DMT1 through NFkB and JAK/
STAT pathways and to alter CpG island methylation. In this work, we studied 
the methylation pattern of the promoter regions of several NFkB-related 
genes.
Using pyrosequencing of bisulfite treated DNA, we analyzed 4-6 CpG islands 
in 8 NFkB-related gene promoters in 17 celiac biopsy pairs (at diagnosis and 
after >2 years on gluten free diet) and 13 non-celiac biopsies. We also stu-
died IL6 expression. Additionally, samples from 8 patients at diagnosis and 8 
treated patients were incubated for 12 hours with gliadin, with a modulator 
of NFkB pathway, with both compounds or without any of them.
Compared to controls, RELA presented lower methylation levels at diagno-
sis while MAP3K7 and TRADD showed the opposite pattern. Treated pati-
ents presented intermediate methylation percentages, suggesting a partial 
reversion of the aberrant methylation induced by active disease. Methylati-
on levels of different genes showed significant linear correlation in patients 
but not in controls. Methylation percentages did not correlate with IL6 RNA 
levels, although IL6 was overexpressed in active CD. Preliminary results sug-
gest that incubation of biopsies from treated patients alters methylation in 
several genes, and NFkB modulation seems to partially reverse gliadin ef-
fects. Correlation between different genes was not observed in these samp-
les, pointing to cell subtype selection underlying the observed events.

 N. Fernandez-Jimenez: None. X. Elcoroaristizabal: None. L. Plaza-Izurieta: 
None. A. Jauregi-Miguel: None. T. Lopez-Euba: None. I. Irastorza: None. M. M. 
de Pancorbo: None. J. Bilbao: None.

P15.21
Genome-scale DNA Methylation Analysis of Sporadic Colorectal 
Cancer by Infinium HumanMethylation 450 BeadChips.
V. Naumov, E. Generozov, N. Zakharzhevskaya;  
Research Institute of Physico-Chemical Medicine, Moscow, Russian Federation.

Infinium HumanMethylation 450K BeadChip arrays were used to examine 
genome-wide DNA methylation profiles in 22 sample pairs of colon can-
cer (CRC), adjacent tissues and 19 colon tissues samples from cancer-free 
donors. We show that tumor and both normal methylation profiles can be 
clearly distinguished from one another and that the main source of methyla-
tion variability is associated with disease status. Although we have identi-
fied a number of genes potentially involved in the field cancerization their 
total impact on methylation in normal tissue is rather low.
At CpG sites level we showed that common CRC-specific methylation pat-
terns consist of at least 15,667 CpG sites significantly different from both 
versions of the norms. 10,342 of them were hypermethylated and 5,325 hy-
pomethylated. Hypermethylated sites were common in maximum number 
of sample pairs, located mostly in CpG islands and significantly enriched 
for known cancer-specific differentially methylated regions, while hypom-
ethylated were mostly located in CpG Shores and were generally sample-
specific.
Despite of considerable variability in methylation data we selected a panel 
of 14 highly robust candidate methylation markers located in genes SND1, 
ADHFE1, OPLAH, TLX2, C1orf70, ZFP64, NR5A2 and COL4A. This set was 
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successfully cross-validated using methylation data of 247 CRC samples 
from The Cancer Genome Atlas consortium (AUC = 0,981(95% CI: 0.9677-
0.9939), sensitivity = 100%, specifity = 82%).
In summary, our results demonstrate the significance of aberrant DNA me-
thylation in CRC tumorigenesis and report a large number of novel diffe-
rentially methylated loci some of which may serve as candidate markers for 
diagnostic purposes.

 V. Naumov: None. E. Generozov: None. N. Zakharzhevskaya: None.

P15.22
Facing the challenge of increased genetic and clinical heterogenities
M. L. Chauvet1, S. Hanein1, C. Mugnier2, C. Turleau1, P. Gastineau1, M. Girard1, A. 
Legendre3, F. Cartault1, A. Munnich1, J. P. Jais4, Y. Kergosien5, M. Le Merrer6, A. Henrion 
Caude1;  
1Inserm U781, Paris, France, 2Université Paris Descartes, Paris, France, 3Service 
de cardiologie pédiatrique, Paris, France, 4Service de biostatistique, Paris, France, 
5Universite de Cergy-Pontoise, Cergy, France, 6Service de Génétique - Hôpital Necker-
Enfants Malades, Paris, France.

With next-generation sequencing techniques, geneticists are in great need 
of bioinformatic solutions to face the deluge of literature and gene identi-
fications. A challenge is thus to provide both the medical and the scientific 
audiences with ready and easy access to high-quality synthesized informa-
tion on rare human diseases in relation with the genes. Originally founded 
in 1986, GenAtlas is a world-reference database of genes and diseases that 
has ever since been constantly maintained and updated. It provides a flow 
of information from gene structure to expression, protein structure to ex-
pression and function, mutations to gain or loss-of-function consequences. 
Reciprocal links are established with different databases such as Ensembl, 
HGNC, Genecards, UniGene, NCBI Gene and Refseq, HGMD as well as OMIM, 
UniProt, OrphaNet, GeneReviews, confirming international recognition. 
The specificity of GenAtlas is that it records data manually extracted from 
scientific papers and annotated, making it a genuine compilation of gene-
tic diseases with updated and curated links to relevant original articles. 
Through proof-of-concept cases, we will present how the new web-interface 
can help facing the challenge of clinical and genetic heterogeneity, as well as 
the characterization of non-coding RNA genes, i.e. microRNA and long non-
coding RNA as bona fide causal genes.

 M.L. Chauvet: None. S. Hanein: None. C. Mugnier: None. C. Turleau: None. P. 
Gastineau: None. M. Girard: None. A. Legendre: None. F. Cartault: None. A. 
Munnich: None. J.P. Jais: None. Y. Kergosien: None. M. Le Merrer: None. A. 
Henrion Caude: None.

P15.23
Qualifying the role of genes in the determination of diseases: a new 
service of Orphanet
A. M. Rath, C. Gonthier, A. Olry, S. Aymé;  
Inserm, US14, Paris, France.

The identification of genes related to diseases is growing exponentially. 
However, relationships between genes and diseases are not always explicit. 
There is no standardised, systematic annotation of gene-disease relation-
ships in genetic databases that is easy to use for research purposes. Orpha-
net has maintained a database of genes linked to rare diseases since 2007. 
Genes are also entered in the database if tests are available in order to search 
for susceptibility factors for non-rare diseases. There are currently 2,498 
genes linked to diseases in the database. Each gene-disease relationship is 
assigned one the following categories: germline or somatic causing muta-
tions, part of a fusion gene, major susceptibility factor, modifying gene or 
gene playing a major role in the phenotype (of a chromosomal abnormality). 
The evidence is established from the literature, by cross-referencing with 
other genetic databases (i.e. OMIM, Geneatlas), by seeking expert advice or 
by collective decisions made by the scientific staff at Orphanet in very diffi-
cult cases. Whether the information has been assessed or not is indicated in 
the website by a visual pictogram as well as in the downloadable files.
The gene-relationship-disease triples can be visualised via the Orphanet 
website (www.orpha.net) by disease or gene search, or extracted from Or-
phadata (www.orphadata.org). They will be used in innovative bioinforma-
tics projects (for instance, OpenPHACS) as nanopublications.

 A.M. Rath: None. C. Gonthier: None. A. Olry: None. S. Aymé: None.

P15.24
Automating the collection and quality control of clinical variant data.
M. J. Cornell, K. Robertson, A. Devereau;  
National Genetics Reference Laboratory, Manchester, Manchester, United Kingdom.

The diagnostic mutation database (DMuDB https://secure.dmudb.net) was 
established in 2005 to allow the secure sharing of diagnostic variant data. 
Currently the database contains 45117 variant reports from 78 genes. Since 
2011 DMuDB has been available to diagnostic laboratories worldwide and 
is now used by 105 laboratories.
As DMuDB has grown, the need for ensuring data quality has become more 
apparent. To identify incorrect nomenclature we have developed a quality 
control pipeline using the Taverna Workflow Management System (http://
www.taverna.org.uk/) and the Mutalyzer web service (https://mutalyzer.
nl/). In addition, we have identified instances where the pathogenicity of a 
variant differs between submissions. This has required us to establish pro-
tocols for re-contacting users regarding their submissions.
Much of the data submitted to DMuDB is in the form of users spreadsheets 
that require reformatting prior to database submission. This is time con-
suming and inappropriate for next generation sequencing (NGS) data. We 
are developing mechanisms for incorporating submission to DMuDB into 
laboratories LIMS systems. We are enabling the input of patient phenotype 
data using standards such as Human Phenotype Ontology (HPO). Capturing 
phenotype data will increase the usefulness of variant data to the clinical 
community. This particularly applies to variants identified by NGS, which 
may have been identified by the sequencing of large gene panels.
Our experience of databasing clinical variants suggests that future develop-
ment of large variant data repositories will require a “hands on” approach 
by database curators in order to maintain data quality.

 M.J. Cornell: None. K. Robertson: None. A. Devereau: None.

P15.25
Estimation of the timing and rate of de novo mutagenesis in a healthy 
monozygotic twin pair
G. M. Dal1, C. Alkan2, M. S. Sagiroglu3, B. Erguner3, T. Ozcelik1;  
1Department of Molecular Biology and Genetics, Bilkent University, 06800, Ankara, 
Turkey, 2Department of Computer Engineering, Bilkent University, 06800, Ankara, 
Turkey, 3TUBITAK - BILGEM - UEKAE, 41470, Gebze, Kocaeli, Turkey.

Characterizing de novo mutations regarding their origin, timing and rate has 
great importance in terms of providing insights into mutational processes, 
human diseases and evolution. Outstanding progress of the next generation 
sequencing technologies has facilitated the investigation of de novo muta-
tions and led to the estimation of human de novo single nucleotide variant 
(SNV) rate at ~1.2 × 10−8 bp/generation. However, the timing of these de 
novo mutations is still unknown. Hence, we performed deep whole genome 
sequencing of a male monozygotic twin pair and their parents at (21-41x) 
and identified ~3.2 million SNVs for each individual. Through the compa-
rative analysis of the genotypes of both twins and their parents for each of 
these SNVs in a synchronized manner, we discovered a total of 97 de novo 
SNVs. Among them, 46 were shared by the twin pair indicating a parental 
or pre-twining zygotic origin. We found 37 de novo SNVs to be specific for 
twin-I and 14 for twin-II, which indicates that these SNVs had occured in the 
post-twinning embryo, particularly in the mesoderm from which the blood 
cells derived. To date, we validated 12 pre-twinning and 2 post-twinning de 
novo SNVs using Sanger sequencing, while other candidates are currently 
being tested at the time of this abstract submission. Our findings provide 
knowledge about the rate and timing of de novo mutagenesis in healthy in-
dividuals; and further reiterate the importance of post-zygotic mutations 
leading to somatic mosaicism in what could be a wide spectrum of human 
diseases.

 G.M. Dal: None. C. Alkan: None. M.S. Sagiroglu: None. B. Erguner: None. T. 
Ozcelik: None.

P15.26
Locus Reference Genomic sequences: reference sequences for the 
reporting of clinically relevant sequence variants.
J. A. L. MacArthur1, J. Morales1, R. Dalgleish2, A. Astashyn3, L. Gil1, W. M. McLaren1, R. E. 
Tully3, E. Birney1, P. Flicek1, D. R. Maglott3, F. Cunningham1;  
1European Bioinformatics Institute, Cambridge, United Kingdom, 2University of Leicester, 
Leicester, United Kingdom, 3National Center for Biotechnology Information, Bethesda, 
MD, United States.

Locus reference genomic (LRG) sequences are internationally recognized 
reference sequences designed specifically for the reporting of clinically rele-
vant variants. An LRG provides a stable genomic DNA sequence for a region 
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of the human genome which will never be changed and so is not versio-
ned. They are compiled and maintained by the NCBI and EBI, as part of the 
GEN2PHEN and RefSeqGene projects (www.ncbi.nlm.nih.gov/refseq/rsg), 
in collaboration with the community of diagnostic and research labs, locus 
specific database (LSDB) curators and mutation consortia. The LRG project 
aims to create an LRG for every clinically relevant genomic locus. Over 600 
LRGs have been created so far.
All information relating to an LRG is contained within a single XML file, 
which comprises separate sections for the fixed and updatable annotation. 
The fixed (stable) section contains the genomic sequence and annotation for 
transcripts and exons used as reference standards. The updatable section 
contains mapping information for the LRG sequence, as well as annotation 
of additional transcripts, co-located genes, LSDB information, and alternati-
ve exon and amino-acid numbering systems.
The stable nature of these reference sequences enables unambiguous repor-
ting of variants in LRG coordinates, as recommended by the Human Genome 
Variation Society (HGVS) and European Molecular Genetics Quality Network 
(EMQN). LRGs can be viewed in the Ensembl and NCBI genome browsers 
and databases. Tools such as Mutalyzer (https://mutalyzer.nl) and Variati-
on Reporter (http://www.ncbi.nlm.nih.gov/variation/tools/reporter/) also 
support LRGs.
All LRG records are available on the LRG website (http://www.lrg-sequence.
org), which also provides instructions on requesting LRGs and the complete 
LRG specification.

 J.A.L. MacArthur: None. J. Morales: None. R. Dalgleish: None. A. Astashyn: 
None. L. Gil: None. W.M. McLaren: None. R.E. Tully: None. E. Birney: None. P. 
Flicek: None. D.R. Maglott: None. F. Cunningham: None.

P15.27
Rapid Identification of Clinically Relevant Variants from Human 
Sequencing Data
D. Richards, T. Bonnert, R. Flannery, A. Kramer, A. Kutchma, J. Lerman, J. Leschly, 
S. Majumdar, N. Marshall, M. Molloy, A. Muthiah, A. Ning, R. O‘Connor, K. Patel, V. 
Rajaraman, R. Rebres, A. Sarver, D. Bassett;  
Ingenuity Systems, Redwood City, CA, United States.

Biological interpretation of thousands of potentially deleterious variants is 
a bottleneck in discovering valuable causal insights from DNA resequencing 
studies, often requiring months of effort after completion of the variant cal-
ling step. Ingenuity® Variant Analysis (www.ingenuity.com/variants) is an 
application that leverages an extensive knowledge base of millions of expert-
curated mutation and biomedical findings from the literature and integrated 
reference information to enable real-time interactive filtering and rapid 
prioritization of variants. We have extended it to compute a synthesis of the 
current knowledge about variants to provide automated initial clinical as-
sessments, identify variants implicated in diseases consistent with observed 
clinical features, and extensive coverage of pharmacogenetic impacts. Aside 
from empowering clinical researchers to immediately identify reportable 
variants in medical genomes, we have optimized gene-level burden tests on 
the order of 100x faster than conventional methods while delivering consi-
stent results, and pathway level causally-consistent algorithms to find the 
few variants that are most compelling for follow-up in multi-sample studies. 
Using a combination of causal analytics, statistical and genetic analysis at 
the variant, gene, and pathway levels, and the ability to visualize how va-
riants impact disease progression, we will demonstrate the application of 
a context-rich knowledge base to discover clinically relevant cancer driver 
variants and novel causal variants for human genetic disease.

  D. Richards: A. Employment (full or part-time); Significant; Ingenuity Systems. 
T. Bonnert: A. Employment (full or part-time); Significant; Ingenuity Systems. 
R. Flannery: A. Employment (full or part-time); Significant; Ingenuity Systems. 
A. Kramer: A. Employment (full or part-time); Significant; Ingenuity Systems. 
A. Kutchma: A. Employment (full or part-time); Significant; Ingenuity Systems. 
J. Lerman: A. Employment (full or part-time); Significant; Ingenuity Systems. J. 
Leschly: A. Employment (full or part-time); Significant; Ingenuity Systems. S. 
Majumdar: A. Employment (full or part-time); Significant; Ingenuity Systems. 
N. Marshall: A. Employment (full or part-time); Significant; Ingenuity Systems. 
M. Molloy: A. Employment (full or part-time); Significant; Ingenuity Systems. 
A. Muthiah: A. Employment (full or part-time); Significant; Ingenuity Systems. 
A. Ning: A. Employment (full or part-time); Significant; Ingenuity Systems. R. 
O‘Connor: A. Employment (full or part-time); Significant; Ingenuity Systems. 
K. Patel: A. Employment (full or part-time); Significant; Ingenuity Systems. V. 
Rajaraman: A. Employment (full or part-time); Significant; Ingenuity Systems. 
R. Rebres: A. Employment (full or part-time); Significant; Ingenuity Systems. 
A. Sarver: A. Employment (full or part-time); Significant; Ingenuity Systems. D. 
Bassett: A. Employment (full or part-time); Significant; Ingenuity Systems.

P15.28
High-throughput screening of animal venoms for isolation of novel 
drug leads
J. Trivino1, R. Minambres1, R. Rodríguez-dePablos1, M. Gil1, P. Escoubas2, M. Verdenaud3, 
F. Ducancel3, S. Zuniga1;  
1Sistemas Genomicos, Valencia, Spain, 2Venometech, Valbonne, France, 3Laboratoire 
d‘Ingénierie des Anticorps pour la Santé (LIAS), CEA Saclay, Paris, France.

Multiple studies have shown the potential of some animal venom com-
pounds for the treatment of different diseases where medical needs are not 
properly addressed by the current available treatments. Animal venoms are 
small effective molecules with extraordinary target selectivity and low side 
effects with huge natural and chemical diversity. These properties make 
animal venoms especially suitable as sources for drug development. Due to 
technical and economical limitations in traditional peptide screening tech-
niques little work has been done so far in venom-based research for drug 
therapy. With the advent of Next-Generation Sequencing platforms novel 
and more efficient strategies for drug discovery are now feasible to improve 
Human Health.
Here we describe the results of the first pilot project that was performed to 
reconstruct and characterize three venom transcriptomes that were sequen-
ced on two different NGS platforms. We functionally compared the results 
of the different datasets to provide new insights into venom composition. 
Our results are part of a comprehensive international project aiming at full 
venom toxin identification for drug lead discovery and drug development. 
The VENOMICS project is a FP7 HEALTH initiative which aims to analyze 
200 venoms using the most advanced proteomics and transcriptomics tech-
niques to obtain a collection of 10,000 venom peptides that will be further 
used for drug development to target different metabolic diseases such as 
obesity and diabetes.

  J. Trivino: A. Employment (full or part-time); Significant; Sistemas Genomicos. 
R. Minambres: A. Employment (full or part-time); Significant; Sistemas 
Genomicos. R. Rodríguez-dePablos: A. Employment (full or part-time); 
Significant; Sistemas Genomicos. M. Gil: A. Employment (full or part-time); 
Significant; Sistemas Genomicos. P. Escoubas: A. Employment (full or part-time); 
Significant; Venometech. M. Verdenaud: None. F. Ducancel: None. S. Zuniga: A. 
Employment (full or part-time); Significant; Sistemas Genomicos.

P15.29
DNA-methylation changes at multiple loci in patients with imprinting 
disorders due to epimutations and in children born small for 
gestational age
J. Kolarova*1, S. Bens*1, A. Haake1, J. Richter1, J. Leohold1, F. Riepe2, I. Tangen1, T. 
Eggermann3, K. Buiting4, S. Thiele-Schmitz5, G. Gillessen-Kaesbach6, D. Prawitt7, O. 
Ammerpohl1, B. Horsthemke4, A. Caliebe1, R. Siebert1;  
1Institute of Human Genetics, Christian-Albrechts-University Kiel & University Hospital 
Schleswig-Holstein, Campus Kiel, Kiel, Germany, 2Department of Pediatrics, Christian-
Albrechts-University Kiel & University Hospital Schleswig-Holstein, Campus Kiel, Kiel, 
Germany, 3Institute of Human Genetics University Hospital Aachen, Aachen, Germany, 
4Institut für Humangenetik, Universitätsklinikum Essen, Essen, Germany, 5Klinik für 
Kinder- und Jugendmedizin Universität zu Lübeck, Lübeck, Germany, 6Institut für 
Humangenetik Lübeck, Universität zu Lübeck, Lübeck, Germany, 7Section of Molecular 
Pediatrics University Medical Centre of the Johannes Gutenberg-University Mainz, 
Mainz, Germany.

A subset of patients with imprinting disorders due to epimutations shows 
DNA methylation defects at multiple loci (MLMD). Within the German “Im-
printing Network” we analyzed the methylation pattern at imprinted loci 
in 127 patients with imprinting disorders caused by epimutations and 98 
children born small for gestational age (SGA). In a step-wise screening ap-
proach we first determined peripheral blood DNA methylation patterns of 
10 imprinted loci in all patients by bisulfite pyrosequencing and compared 
them to those of 50 healthy controls. In addition to 6/127 patients previous-
ly diagnosed with MLMD, bisulfite pyrosequencing suggested aberrant DNA 
methylation at multiple loci in additional 15/127 patients with classical 
imprinting disorders. No SGA born child showed MLMD (Bens et al, EJHG, 
2012).
All patients suggestive for MLMD in pyrosequencing with left over material 
(n=19), one “positive control” for each classical imprinting disorder (n=6) 
and all children born SGA were further analyzed using the HumanMethyla-
tion450k BeadChip (Illumina) interrogating genome-wide DNA-methylation 
patterns at 485,577 CpG loci. Results were compared to those of 20 healthy 
controls. MLMD was confirmed in all previously diagnosed cases, 3 patients 
suggestive for MLMD in pyrosequencing, one SGA born child and one “po-
sitive control”. The extent of methylation changes varied with the KCNQ1 
locus being most frequently affected consistent with the clinical phenotype 
of BWS in 3/11 cases. This study also revealed that multiple imprinting de-
fects are more frequent in growth disorders than in neurogenetic disorders 
caused by imprinting defects.
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 J. Kolarova*: None. S. Bens*: None. A. Haake: None. J. Richter: None. J. 
Leohold: None. F. Riepe: None. I. Tangen: None. T. Eggermann: None. K. 
Buiting: None. S. Thiele-Schmitz: None. G. Gillessen-Kaesbach: None. D. 
Prawitt: None. O. Ammerpohl: None. B. Horsthemke: None. A. Caliebe: 
None. R. Siebert: None.

P15.30
Association of IGFBP-5 exon-I methylation and gene expression in 
breast cancer
S. Karabulut, Z. Kaya, G. Güllü, &. Peker, T. Özmen, C. Erzik, A. Özer, M. Akkiprik;  
Marmara Unıversıty, İstanbul, Turkey.

Breast cancer is the most frequently diagnosed oncological disease. Insulin-
like growth factor binding protein-5 (IGFBP-5) is one of the critical members 
of IGF system in both normal cell physiology and tumorigenesis. IGFBP5 
expression shows diversity in breast cancer patient tissues. Aberrant CpG 
methylation in regulator sequences of this gene could be responsible for the 
difference of IGFBP-5 expression pattern in breast tumor.
The aim of our study was to evaluate the significance of IGFBP-5 exon-1 me-
thylation status on expression level of IGFBP-5 mRNA in patients with bre-
ast cancer. Thirty pairs of breast carcinomas and their normal breast tissue 
counterparts from the same patients were randomly selected for methyla-
tion-specific PCR (MSP) experiment. Methylation status of first exon and its 
transcriptional effect were evaluated using a MSP and expression level by 
real time PCR, respectively.
According to our results, different methylation patterns of the region were 
detected between healthy and cancer tissues of 4/30 patients. Gene expres-
sion and methylation status were correlated in two of these patients, whe-
reas in one there was no correlation. In the fourth patient tissues, in which 
methylation and unmethylation were detected in healthy and cancer tissue, 
respectively, the expression data is not available yet.
In conclusion, methylation level of IGFBP-5 exon-1 region has been shown 
to be rarely present in breast cancer tissue, but it may affect mRNA expres-
sion level of the gene. Further studies are needed to confirm these findings. 
Ongoing studies about promoter sequence methylation of IGFBP-5 gene are 
being conducted.

 S. Karabulut: None. Z. Kaya: None. G. Güllü: None. &. Peker: None. T. Özmen: 
None. C. Erzik: None. A. Özer: None. M. Akkiprik: None.

P15.32
Exome Database
T. Schwarzmayr1, T. Wieland1, A. Walter1, E. Graf1, T. Meitinger1,2, T. M. Strom1,2;  
1Institute of Human Genetics, Helmholtz Zentrum München, Neuherberg, Germany, 
2Institute of Human Genetics, Technische Universität München, Munich, Germany.

SNVs and indels derived from exome sequencing are usually filtered by mi-
nor allele frequency and mode of inheritance in order to identify candidate 
variants for Mendelian disease. We developed a database that stores both 
pedigree information and variant data generated by an analysis pipeline. A 
corresponding web frontend allows to filter the data in an interactive way. 
Standard queries include searches for rare heterozygous, compound hetero-
zygous, homozygous, de novo and somatic variants. Variants are connected 
with a number of annotations such as position in transcripts, amino acid 
change, functional predictions, and presence in dbSNP, HGMD and the 1000 
Genomes data. Furthermore, quality scores, and read depth and links to ex-
ternal databases are provided. In addition to publically available frequency 
data, variants identified in in-house exomes of individuals with unrelated 
phenotypes are used as controls.
In addition to frequency based searches, one can also perform gene and 
disease-based searches, thus displaying the variation content of genes or 
focusing the search on known disease genes or HGMD mutations.
The database also contains data about the average read depth per exon and 
the proportion by which each exon is covered at least 20-times. These data 
can be used in a diagnostic context to define the regions of a gene which 
have been appropriately analyzed and to identify genes which possibly car-
ry deletions of entire exons.
Lastly, the database is connected with a LIMS and provides basic quality 
statistics, such as sequence amount, read depth, sample contamination and 
discordance between specified and identified sex.

 T. Schwarzmayr: None. T. Wieland: None. A. Walter: None. E. Graf: None. T. 
Meitinger: None. T.M. Strom: None.

P15.33
GeneTalk: a compound heterozygotes filter for exome data
T. Kamphans1, P. Krawitz2, P. Sabri2, A. Knaus2;  
1Smart Algos, Berlin, Germany, 2Medical Genetics and Human Genetics, Berlin, Germany.

The identification of disease causing mutations in next-generation sequen-
cing (NGS) data requires efficient filtering techniques. We developed a web-
based compound heterozygous filter that is suited for data from NGS projects 
and that is easy to use for non-bioinformaticians. We analyzed the power 
of compound heterozygous mutation filtering for rare recessive disorders 
in single individuals, trios and more complex pedigree structures based on 
exome data of more than 10,000 individuals from 10 different population 
backgrounds. Depending on the ethnicity there are characteristic sets of 
highly variable genes that can be used to filter candidate genes. Compound 
heterozygous filtering rules in combination with population frequency data 
yield a highly effective prioritization in disease gene discovery.

 T. Kamphans: None. P. Krawitz: None. P. Sabri: None. A. Knaus: None.

P15.34
Gene-centered viewing, storing and sharing of exome/genome variant 
and phenotype data
P. Taschner, I. Fokkema, I. Lugtenburg, J. Hoogenboom, Z. Tatum, G. Schaafsma, M. 
Vermaat, J. Laros, J. den Dunnen;  
Center for Human and Clinical Genetics, Leiden, Netherlands.

The favourite view of sequence variant data in DNA diagnostic centers is 
gene-centered. We have developed a new version of the LOVD platform (Lei-
den Open-source Variation Database, http://www.LOVD.nl) facilitating the 
analysis of exome and genome sequence data. During installation, web ser-
vices retrieve gene and transcript information on the fly. Imported variant 
data are stored using chromosomal nucleotide positions as a reference. Data 
can be stored and displayed in several ways: variant-by-variant or all con-
nected to one individual. Using the existing LOVD functionality, users have 
the option to perform query per gene or individual, to link to other resour-
ces of interest, to get genome browser views of the data and to using web 
services to access variants stored in other gene variant databases. LOVD 3 
has the unique option to independently store both the phenotypes screened 
and the variants detected. This gives submitters the chance to share incon-
clusive results, allowing collaborators with matching data to join the gene 
identification project and crack the case together. In addition, LOVD3 has 
a new access level, designated “collaborator”, allowing submitters to share 
otherwise non-public data with other submitters, e.g., to share detailed phe-
notype information with other diagnostic labs only.
Funded by the European Community‘s Seventh Framework Programme 
(FP7/2007-2013) under grant agreement nº 200754 - the GEN2PHEN pro-
ject.

 P. Taschner: None. I. Fokkema: None. I. Lugtenburg: None. J. Hoogenboom: 
None. Z. Tatum: None. G. Schaafsma: None. M. Vermaat: None. J. Laros: 
None. J. den Dunnen: None.

P15.35
Circadian clock in whole blood cells
E. Reinmaa1,2, K. Schramm3,4, R. Mägi2, H. Prokisch3,4,5, T. Meitinger3,4,5, A. Metspalu1,2;  
1Department of Biotechnology, Institute of Cell and Molecular Biology, University of 
Tartu, Tartu, Estonia, 2Estonian Genome Center, University of Tartu, Tartu, Estonia, 
3Institute of Human Genetics, Helmholtz Zentrum München, München, Germany, 
4Research Center for Environmental Health, Neuherberg, Germany, 5Institut für 
Humangenetik, Technische Universität München, München, Germany.

Circadian rhythm is approximately 24-hour cycle in behavioural, physiologi-
cal and biochemical processes in diverse living organisms. One of underlying 
principles of successful rhythmicity is cycling gene activation, which leads to 
the changes in the transcriptome of different tissues. We investigated gene 
expression in the peripheral blood lymphocytes as a function of time of the 
day when the blood sample was taken. In total mRNA samples from1086 
individuals were analysed using Illumina HumanHT-12 v3 BeadChip arrays. 
We found 181 statistically differentially expressed transcripts throughout 
the day (from 9 am to 18 pm), including previously known rhythmic genes 
as well as novel candidate genes that might be related to circadian rhythms 
of blood. These results were replicated in KORA cohort samples, although 
in shorter time-span. This finding demonstrates daytime-dependent effect 
on gene expression of whole blood cells, indicating potentially functional 
circadian clock in peripheral blood cells.

 E. Reinmaa: None. K. Schramm: None. R. Mägi: None. H. Prokisch: None. T. 
Meitinger: None. A. Metspalu: None.
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P15.36
Gene expression profiling of non-injurious mechanical ventilation in 
an animal model of sepsis-induced ARDS
M. Acosta-Herrera1,2,3, A. Corrales1,2, M. Pino-Yanes1,2,4, Y. Huang5, S. F. Ma5, J. Villar1,3,6, C. 
Flores1,2,7;  
1CIBER de Enfermedades Respiratorias, Instituto de Salud Carlos III, Madrid, Spain, 
2Research Unit, Hospital N.S. de Candelaria, Santa Cruz de Tenerife, Spain, 3Research 
Unit, Hospital Universitario Dr. Negrín, Las Palmas de Gran Canaria, Spain, 4Department 
of Medicine, University of California San Francisco, San Francisco, CA, United States, 
5Section of Pulmonary and Critical Care Medicine, University of Chicago, Chicago, 
IL, United States, 6Keenan Research Center, St. Michael’s Hospital, Toronto, ON, 
Canada, 7Applied Genetics Group (G2A), Dept. of Genetics, Instituto Universitario de 
Enfermedades Tropicales y Salud Pública de Canarias, San Cristóbal de La Laguna, 
Tenerife, Spain.

The acute respiratory distress syndrome (ARDS) is a severe inflammatory 
disease characterized by pulmonary edema and hypoxemia. It commonly 
affects critically ill patients following insults such as sepsis. The only effecti-
ve treatment is mechanical ventilation (MV) using low tidal volumes (LTV), 
although it is unclear how it exerts its protective effects. To identify the 
molecular mechanisms modulated by MV, we performed microarray gene 
expression analysis using a clinically relevant model of sepsis-induced ARDS 
by cecal ligation and puncture in male Sprague-Dawley rats. Following this 
first injury, rats were exposed to different MV regimes, using high tidal vo-
lume, LTV, or simply non-MV. Total lung RNA was extracted, DNase digested, 
integrity evaluated and hybridized to microarrays. Comparisons against the 
non-septic control rats revealed a total of 2038 deregulated genes (at 5% 
false discovery rate) in the overall experiment. Functional predictions in 
the 1013 deregulated genes of the LTV group supported the involvement 
of chemotaxis, proliferation and cellular differentiation, lung development, 
cell matrix adhesion, water transporter channels, neuronal development 
and axonogenesis, processes related to edema formation and pulmonary 
fibrosis commonly observed in the lungs of ARDS patients. We expect that 
further integrative analysis of this data along with existing human genomic 
information from this and other respiratory conditions will provide valuab-
le candidate genes for downstream association studies of genetic variants 
with ARDS pathogenesis.
Funded by: FI11/00074 to MAH, Ramón Areces fellowship to MPY, 
PI10/00393 to JV, PI11/00623 to CF, and by the European Regional Deve-
lopment Fund (FEDER) „A way of making Europe“

 M. Acosta-Herrera: None. A. Corrales: None. M. Pino-Yanes: None. Y. Huang: 
None. S.F. Ma: None. J. Villar: None. C. Flores: None.

P15.38
Genome-wide association study of DNA methylation and whole blood 
expression profiles in KORA
K. Schramm1, E. Reischl2, T. Illig2,3, B. Kühnel4, M. Carstensen5, S. Zeilinger2, M. Roden5,6, 
N. Klopp2,3, K. Strauch7,8, C. Gieger4, H. Grallert2, A. Peters2,9,10, T. Meitinger1,11,9, C. Herder5, 
H. Prokisch1,11, M. Waldenberger2;  
1Institute of Human Genetics, Helmholtz Zentrum München – German Research 
Center for Environmental Health, Neuherberg, Germany, 2Research Unit of Molecular 
Epidemiology, Helmholtz Zentrum München – German Research Center for 
Environmental Health, Neuherberg, Germany, 3Medical School Hannover, Hannover 
Unified Biobank, Hannover, Germany, 4Institute of Genetic Epidemiology, Helmholtz 
Zentrum München - German Research Center for Environmental Health, Neuherberg, 
Germany, 5Institute for Clinical Diabetology, German Diabetes Center, Leibniz Center 
for Diabetes Research at Heinrich Heine University Düsseldorf, Düsseldorf, Germany, 
6Department of Metabolic Diseases, University Hospital Düsseldorf, Heinrich-Heine 
University, Düsseldorf, Germany, 7Institute of Genetic Epidemiology, Helmholtz 
Zentrum München, German Research Center for Environmental Health, Neuherberg, 
Germany, 8Institute of Medical Informatics, Biometry and Epidemiology, Chair of 
Genetic Epidemiology, Ludwig-Maximilians-Universität, München, Germany, 9Munich 
Heart Alliance, München, Germany, 10Institute of Epidemiology II, Helmholtz Zentrum 
München, German Research Center for Environmental Health, Neuherberg, Germany, 
11Institut für Humangenetik, Technische Universität München, München, Germany.

DNA methylation is one of the main epigenetic mechanisms regulating the 
activation and inactivation of genes in a tissue specific manner. Although it 
is well-known that DNA methylation is essential for the regulation of gene 
expression, so far no epigenome-wide study is published that has analyzed 
the influence of the methylation state on transcript levels in whole blood 
leucocytes.
We analyzed 732 individuals from the population-based KORA F4 cohort 
with whole blood DNA methylation data measured on the Illumina Hu-
manMethylation450 BeadChip and whole blood gene expression data on 
the Illumina Human HT-12 v3 Expression BeadChip. After quality control 
we applied a linear regression model using methylation intensity values 
(M-values) for 460.000 CpG sites and almost 30.000 expression probes. We 
obtained more than 12 million significant associations when using the Bon-
ferroni threshold of 3.7E-12 including 76,720 CpG sites and 5,145 expres-

sion probes. To our surprise, more than 80% of the associations were bet-
ween CpG sites and transcripts across different chromosomes. On the one 
hand, this might suggest a high degree of inter-chromosomal interactions; 
however, on the other hand, the extremely high proportion of non-cis inter-
actions questions the biological significance of the identified associations 
and needs to be verified. Future strategies include replication, adjustment 
for leucocyte subtypes and genetic variants, stepwise exclusion of sites and 
transcripts with multiple hits, and functional annotation of the significant 
hits. This study suggests a complex relationship between the methylation 
state and transcript levels and demonstrates the challenges in interpreting 
results from multi-omics analyses.

 K. Schramm: None. E. Reischl: None. T. Illig: None. B. Kühnel: None. M. 
Carstensen: None. S. Zeilinger: None. M. Roden: None. N. Klopp: None. K. 
Strauch: None. C. Gieger: None. H. Grallert: None. A. Peters: None. T. 
Meitinger: None. C. Herder: None. H. Prokisch: None. M. Waldenberger: None.

P15.39
Architecture of aging-regulated genome-wide expression profiles in 
humans
M. Gheorghe1, J. J. Goeman2, V. Raz1;  
1Department of Human and Clinical Genetics, Leiden University Medical Centre, Leiden, 
Netherlands, 2Department of Medical Statistics, Leiden University Medical Centre, 
Leiden, Netherlands.

Summary: During adulthood physiological ability declines with age and is 
associated with genome-wide changes in gene expression profiles. Genome-
wide age-regulated expression trends could provide an unbiased descrip-
tion of temporal changes during aging. We developed a robust statistical 
methodology to identify age-regulated expression trends in human cross-
sectional datasets, and we show that the pattern of aging-associated chan-
ges in expression profiles differ between tissues. We identified that in Vastus 
lateralis muscles and in brain cortex molecular aging starts already during 
early midlife and is progressed through two distinct checkpoints. In contrast 
in Kidney cortex and in blood changes starts only around the eighth decade. 
Our results suggest that in human molecular aging progresses through at 
least two checkpoints, which are temporally and spatially distinct between 
tissues. This open new hypothesis for how aging is initiates and progressed 
in humans.

 M. Gheorghe: None. J.J. Goeman: None. V. Raz: None.

P15.40
SNP detection by RNA-seq
L. Xumerle1, I. Iacobucci2, V. Mijatovic1, A. Mori1, G. Martinelli2, P. F. Pignatti1, G. 
Malerba1;  
1Biology and Genetics, Verona, Italy, 2Department of Hematology and Oncological 
Sciences „L. e A. Seràgnoli“, Bologna, Italy.

The massively parallel sequencing of the transcriptome (RNA-seq) produ-
ces several millions sequences (reads) that are usually used to quantify di-
giltally the genes expression over the trascriptome. Since RNA-seq is based 
on sequencing, it‘s possible to identify loci that are likely to be polimorphic 
using alignment mismatches between the tested sample and the reference 
genome sequence. The goal of this study is to compare the most common 
alignment programs (bowtie2, tophat2, bwa, gsnap) to verify the reliability 
of SNP detection in RNA-seq samples. For the analysis were used data of 5 
RNA-seq samples from individuals (2 leukemia and 3 chronic myeloprolife-
rative syndrome) previously genotyped with the Affymetrix Chip Genome-
WideSNP 6. After alignment, genotypes of polimorfic loci were detected di-
rectly from the pileup computed by the program samtools. More than 10000 
polymorphic loci were detected by RNA-seq and were in common with the 
corresponding loci on the Chip. In the first analysis an allele was conside-
red a true variant if called by at least five reads. Using this threshold the 
average genotype error rate between RNA-seq and Chip is ~10%. The same 
computation performed with no threshold value (1 read was enough to call 
the alternative allele) shows an error rate of ~ 0,03%. The results suggest 
that SNP detection is possible using RNA-seq and that variants called by few 
reads have to be interpreted as true variant and not as background noise. A 
more detailed study on differential allele counts needs to be performed to 
ascertain possible biases of RNA-seq.

 L. Xumerle: None. I. Iacobucci: None. V. Mijatovic: None. A. Mori: None. G. 
Martinelli: None. P.F. Pignatti: None. G. Malerba: None.
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P15.41
SH-imi-goldnanoparticles a possible drug target carrier: an 
evaluation using epigenetic histone dimethylation levels
A. Polverino1, A. Iuliano1, M. Frucci1, A. Longo2, G. Carotenuto2, D. Drongitis3, M. Piscopo3, 
L. Fucci3, E. Vitale1;  
1CNR Cybernetics, Pozzuoli, Italy, 2Institute of Biomaterials CNR, Portici Napoli, Italy, 
3Department of Structural and Functional Biology University of Naples, Naples, Italy.

This study refers a 2-mercapto-1-methylimidazole (SH-imi) gold nanopar-
ticles (AuNPs )-conjugated synthesis, their interaction within different cell 
lines and epigenetic effect after cell internalization. We describe SH-imi-
AuNPs cell intake following H3K4 and H3K9 dimethylation analysis in three 
different cell lines: human neuroblastoma cells SH-SY5Y, androgen-respon-
sive lymph node prostate cancer cell line LNCaP, and DU-145 cells, a non-
androgen sensitive cell line. Specifically we study the level of dimethylation 
in H3K4 as epigenetic marker of euchromatin, and dimethylation in H3K9 as 
transcriptional repression marker.
After an hour of treatment with SH-imiAuNPs, histones were extracted and 
dimethyl-H3K4 and -H3K9 evaluated. The three cell lines all show decreased 
levels of H3K4me2 and increased levels of H3K9me2. Additionally we obser-
ve a general chromatin closing trend within the three cell lines with minor 
different effect.
To better understand the nanogold biological interaction we incubated SH-
SY5Y for an hour using decreased concentration of SH-imiAuNPs, within the 
range of 100 ng/ml to1 ng/ml. We found that cell damage decrease with 
the concentration of gold nanoparticles. Fluorescent microscopy and bina-
rization algorithm based on thresholding process with an RGB input image, 
still show the presence of SH-imiAuNPs into cells. In particular, our results 
underline that lower concentration of nanoparticles lead to a new characte-
ristic nano-phenotype in which the cells reached a new steady-state healthy 
condition. Further, under these conditions SH-SY5Y cell lines are able to 
rescue cell phenotype making the system suitable for drugs nano-carrier 
studies.

 A. Polverino: None. A. Iuliano: None. M. Frucci: None. A. Longo: None. G. 
Carotenuto: None. D. Drongitis: None. M. Piscopo: None. L. Fucci: None. E. 
Vitale: None.

P15.42
High-resolution HLA Typing of HapMap NGS Samples From 1000 
Genomes Paired Illumina Reads
A. Berces, E. Major, K. Rigo, S. Juhos;  
Omixon Biocomputing, Budapest, Hungary.

HLA typing from NGS data is gaining importance as the cost of sequencing 
and sample preparation is falling rapidly. Since the MHC is the most poly-
morphic region of the human genome with significant segmental duplicati-
on this makes the usual NGS analysis, which includes reference-alignment of 
the NGS reads highly unreliable.
Omixon has developed algorithms to solve HLA typing by directly mapping 
NGS reads to the IMGT/HLA database to determine the best matching HLA 
type from whole genome and whole exome data. We are presenting methods 
to determine HLA types up to four field if possible from public data using 
paired Illumina reads of the 1000 Genomes (KG) samples. Data from 218 
samples of the HapMap set (137 Coriell IDs) with known HLA types (A,B,C) 
were used for validation. Criteria for typing confidence and accuracy is also 
presented. Automated filtering and typing of a single sample takes minu-
tes on a commodity PC with our database-driven search algorithm. Results 
show that although the KG data was not intended to use for high-resolution 
HLA typing, read sets with proper read-length and quality can provide the 
correct types above 90% concordance.

 A. Berces: None. E. Major: None. K. Rigo: None. S. Juhos: None.

P15.43
Exome sequencing in a family with hypertrophic cardiomyopathy
U. B. Esslinger1, C. Perret1, C. Proust1, P. Charron2,3, P. Richard4, M. Komajda2,3, F. 
Cambien1, E. Villard2,3;  
1INSERM UMR-S937, Paris, France, 2INSERM UMR-S956, Paris, France, 3Institute of 
Cardiology, Department of Genetics, AP-HP, Hôpital Pitié-Salpêtrière, Paris, France, 
4Cardiogenetics and Myogenetics Unit, Biochemistry Lab, AP-HP, Hôpital Pitié-
Salpêtrière, Paris, France.

Hypertrophic cardiomyopathy (HCM) is a heart muscle disease with a pre-
valence of 1:500 in the general population. It is an inherited autosomal-
dominant disease, characterized by left ventricular hypertrophy. Mutations 
in one of the known sarcomeric genes are identified in 50-60% of cases. 
However, in the remaining genetic cause leading to HCM is unknown.

The aim of the study was to identify the genetic cause of HCM in a family with 
no identified mutation. We sequenced the exome of three affected distant re-
latives. Exome libraries were prepared using the TruSeq Exome Enrichment 
Kit (Illumina) and sequenced on Illumina HiSeq2000. On average, 4.5 Gb, 
corresponding to 65,000,000 reads of sequence (12% duplicate reads) were 
generated per exome. Alignment was done using BWA v.0.5.9 against the 
human reference genome GRCh37/hg19. Approximately 70% of the bases 
were covered at least 20-fold. For variant calling, the GATK pipeline (Broad 
Institute) was used. For putative mutation identification, we selected only 
variants shared by the three sequenced individuals and which were novel 
(absent in dbSNP135) and heterozygous (dominant inheritance). After fil-
tering, we identified 12 variants in 12 different genes. All were genotyped 
in the whole pedigree (8 affected, 3 unaffected individuals) to check for co-
segregation. Two variants in genes not previously reported to be associated 
with HCM remain candidates. None of them is obviously related to cardiac 
dysfunction suggesting a new mechanism leading to HCM in this family. Cur-
rent resequencing of the two genes in 200 unrelated HCM cases should defi-
nitely identify the causative gene.

 U.B. Esslinger: None. C. Perret: None. C. Proust: None. P. Charron: None. P. 
Richard: None. M. Komajda: None. F. Cambien: None. E. Villard: None.

P15.44
An integrated ‘imputation in a box’ pipeline for GWAS studies
A. Kanterakis1, P. Deelen1, F. van Dijk1, G. Byelas1, M. Dijkstra1, H. Westra2, G. GoNL 
imputation team3, M. A. Swertz1;  
1Genomic Coordination Center, Department of Genetics, UMCG, Groningen, Netherlands, 
2Department of Genetics, UMCG, Groningen, Netherlands, 3BBMRI-NL, Leiden, 
Netherlands.

Genetic imputation has been a major component of many bioinformatics 
analysis pipelines including GWAS, signal refinement and meta-analysis. 
Moreover, modern genomic research moves towards identification and dis-
covery of novel markers that contribute to complex diseases. These markers 
often belong to the lower side of the frequency spectrum. In order to impute 
these sufficiently we need vast amounts of data both in the study and the 
reference panel. Hence imputation tend to be very laborious, complex and 
demand modern High Performance Computing (HPC) environments. Finally 
very limited work has been done to improve comparability, reproducibility 
and sharing of existing pipelines.
Here we propose a web application that contains analysis pipelines for al-
most all imputation software (mach/minimach, impute2 and beagle). The 
pipelines include protocols for format conversion, sample and chromosome 
chunking, quality check, accuracy metrics and visualization, all in simple 
CSV format and as editable elements in a database. It also includes the wide-
ly used reference panels of 1000 Genomes (GIANT release), HapMap2 and 
tools for creation of custom panels. The application supports various fla-
vours of HPCs including local server, (pbs) cluster, grid and cloud infrastruc-
ture. The complete computation can be monitored and managed through a 
web interface or commandline interface.
The proposed approach can be conceptualized as an “imputation in a box” 
application that belongs to the family of MOLGENIS ‘compute’ ecosystem 
that also includes NGS and GWAS pipelines. All has been used successfully 
for imputation in the BBMRI-NL Genome of the Netherlands. Availability: 
http://www.molgenis.org/wiki/ComputeStart

 A. Kanterakis: None. P. Deelen: None. F. van Dijk: None. G. Byelas: None. M. 
Dijkstra: None. H. Westra: None. G. GoNL imputation team: None. M.A. 
Swertz: None.

P15.45
Bioinformatic approaches for predicting the development and 
progression of inflammatory bowel disease
P. Perin1,2,3, G. Štiglic1,4, M. Mitrovič5,6, U. Potočnik2,3;  
1Faculty of Health Science, University of Maribor, Maribor, Slovenia, 2Faculty of 
Chemistry and Chemical engineering, University of Maribor, Maribor, Slovenia, 3Faculty 
of Medicine, University of Maribor, Maribor, Slovenia, 4Faculty of Electrical Engineering 
and Computer Science, University of Maribor, Maribor, Slovenia, 5Faculty Medicine, 
University of Maribor, Maribor, Slovenia, 6University Medical Centre Groningen and 
University of Groningen, Groningen, Netherlands.

So far, genome wide association studies identified 167 loci which contribute 
the IBD development. Scientists use different statistic methods for evalua-
ting markers, however, no one have reached sufficient specificity and sen-
sitivity to transfer genetic tests in clinical practice. To confirm previously 
identified SNPs in Slovenians, we genotyped 635 patients and 276 controls. 
A robust evaluation technique using repeated cross-validation was perfor-
med to identify the number of SNPs needed for optimal performance. Recur-
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sive Feature Elimination (RFE) using Support Vector Machines (SVM) was 
used to assess the effectiveness of classification for different SNP combina-
tions. SVM-RFE (evaluated using 20 runs of 10-fold cross-validation) iden-
tified a combination of approximately 19 SNPs that can be used for optimal 
performance in terms of area under the ROC curve (AUC). Using an optimal 
set of SNPs we were able to achieve AUC of 0.828, sensitivity of 0.515 and 
specificity of 0.900. By designing risk profiles, based on different number of 
SNPs, and deriving relative risk from odds ratio we could poorly predict who 
will develop IBD and who will not, however we reached predictive value up 
to 70 % to distinguish between two major sub-phenotypes and up to 96 % 
to predict which Chron’s disease patients will require biological therapy. Re-
sults of our study hold a great promise and hope for application of SNPs as 
biomarkers in clinical practice. Predictive models, based on genetic charac-
teristics may be used as diagnostic and prognostic tests of each individual, 
encourage positive lifestyle and guide clinical decisions in the near future.

 P. Perin: None. G. Štiglic: None. M. Mitrovič: None. U. Potočnik: None.

P15.46
Placing landMarks in the Knowledge Space: crowd-sourcing landmark 
publications for benchmarking text-mined predictions
H. van Haagen, M. Thompson, E. A. Schultes;  
LUMC, Leiden, Netherlands.

Data production and the volume of biomedical literature are growing faster 
than human comprehension. Keeping up to date with new discoveries even 
within one’s own field of expertise is no longer possible. To make it easier 
for researchers to keep up with landmark biomedical discoveries, we intro-
duce a simple, a web-based tool called LandMark, that allows researchers to 
log their newly discovered gene-disease associations, drug-disease associa-
tions, and protein-protein interactions. The interface is a minimal web-form 
that takes only minutes to complete, but then archives the discovery in a pu-
blic database making it easy for the research community to monitor and cite 
new discoveries. Users who file a new discovery at LandMark will receive a 
brief report about their concepts based on our semantic analysis of MEDLI-
NE abstracts. Furthermore, by registering at the web site, users will recei-
ve automatic updates for future discoveries involving the diseases, genes, 
proteins or drugs of their choice. LandMark allows individual researchers, 
institutions and publishers to publicly claim landmark discoveries and ser-
ves as a transparent service to help resolve conflicts about priority in land-
mark discovery. LandMark stores information using the novel semantically 
enabled nanopublication format, allowing automatic interoperability with 
other semantic data and proper attribution. Over time, LandMark will re-
sult in a gold-standard test set of discoveries for benchmarking text-mining 
and automated knowledge discovery systems. LandMark can be accessed at: 
http://nanopub.org/landmark/

 H. van Haagen: None. M. Thompson: None. E.A. Schultes: None.

P15.47
Genome-wide analysis of macrosatellite repeat copy number 
variation in HapMap panels identifies differences and commonalities 
in repeat size variation
M. Schaap1, R. J. L. F. Lemmers1, R. Maassen1, P. J. van der Vliet1, L. F. Hoogerheide2, H. K. 
van Dijk3, N. Baştürk4,5, P. de Knijff1, S. van der Maarel1;  
1Leiden University Medical Center, Leiden, Netherlands, 2Department of Econometrics 
& Tinbergen Institute, Vrije Universiteit Amsterdam, Amsterdam, Netherlands, 
3Econometric Institute & Tinbergen Institute, Erasmus University Rotterdam, Rotterdam, 
Netherlands, 4Econometric Institute, Erasmus University Rotterdam, Rotterdam, 
Netherlands, 5The Rimini Centre for Economic Analysis, Rimini, Italy.

Macrosatellite repeats (MSRs) belong to the largest repeat structures in the 
human genome and usually span hundreds of kilobases of genomic DNA. 
Because of their polymorphic nature, MSRs represent an extreme example 
of copy number variation. Their structure and function however, is poorly 
understood. We studied six autosomal and two X chromosomal MSRs among 
270 HapMap individuals from Central Europe, Asia and Africa for copy num-
ber variation, stability and genetic heterogeneity.
Repeat array size distribution analysis indicates that all MSRs are highly po-
lymorphic. The most genetic variation was observed among Africans and the 
least among Asians. A mitotic mutation rate of 0.4-2.2% was detected, which 
exceeds meiotic mutation rates of MSRs and possibly explains the large size 
variability typically observed for these MSRs. By means of a novel Bayesian 
approach, statistical support for a distinct multimodal rather than a uniform 
allele size distribution was detected in all but one MSRs, with evidence for 
equidistant intervals between the modes.
These results suggest that MSRs are restricted in their configurations and 

that deviations thereof may cause disease, as is the case for facioscapulo-
humeral muscular dystrophy, which is most often caused by contraction of 
the D4Z4 MSR below a threshold of 10 units. This study represents the first 
comprehensive study of MSRs in different human populations and identifies 
commonalities and differences in their organization and function of the hu-
man genome.

 M. Schaap: None. R.J.L.F. Lemmers: None. R. Maassen: None. P.J. van der 
Vliet: None. L.F. Hoogerheide: None. H.K. van Dijk: None. N. Baştürk: None. P. 
de Knijff: None. S. van der Maarel: None.

P15.48
Inter-individual methylation variability in differentially methylated 
regions between maternal whole blood and first trimester CVS
M. Ioannides1, E. Tsaliki2, A. Keravnou2, C. Spyrou2, A. Chrysostomou3, M. Hadjidaniel1, G. 
Koumbaris2, C. Sismani1, E. Papageorgiou2, P. Patsalis1,2;  
1The Cyprus Institute of Neurology and Genetics, Agios Domedios, Cyprus, 2NIPD Genetics 
Ltd, Engomi, Cyprus, 3University of Cyprus, Nicosia, Cyprus.

DNA methylation is the most studied form of epigenetic regulation, a pro-
cess by which chromatin composition and transcription factor binding is 
altered to influence tissue specific gene expression and differentiation. Such 
tissue specific methylation patterns are investigated as biomarkers for can-
cer and cell-free fetal DNA using various methodologies. We have utilized 
methylDNA immunoprecipitation (MeDIP) and real-time quantitative PCR 
to investigate the inter-individual methylation variability of 22 differentially 
methylated regions (DMRs) in fifty 1st trimester Chorionic villus samplings 
(CVS) and fifty female peripheral whole-blood (WB) samples. qPCR results 
from MeDIP and genomic DNA (Input) assays were used to calculate fold 
enrichment values for each DMR. For all regions tested MeDIP enrichment 
was higher in CVS than in WB samples as expected, and mean average en-
richment values across all regions tested was 2.9 and 0.2 respectively. The 
variability of the two datasets was assessed using their mean coefficients of 
variation, giving a score of 0.4 for CVS and 0.9 for the WB cohorts. Despite 
the inter-individual variability noted for these regions, mean enrichment 
values for CVS were significantly different than those for WB in all DMRs 
tested (p<0.001). This observation is reinforced by the absence of overlap in 
CVS and WB enrichment value distributions for 16 of 22 DMRs. Our data in-
dicate that inter-individual variation in methylation is an important variable 
to consider during biomarker discovery, yet the difference in methylation 
status across tissues is large enough to allow for robust tissue specific me-
thylation identification.

 M. Ioannides: None. E. Tsaliki: A. Employment (full or part-time); Significant; 
NIPD Genetics Ltd. A. Keravnou: A. Employment (full or part-time); Significant; 
NIPD Genetics. C. Spyrou: A. Employment (full or part-time); Significant; NIPD 
Genetics Ltd. A. Chrysostomou: None. M. Hadjidaniel: None. G. Koumbaris: A. 
Employment (full or part-time); Significant; NIPD Genetics Ltd. C. Sismani: None. 
E. Papageorgiou: A. Employment (full or part-time); Significant; NIPD Genetics 
Ltd. E. Ownership Interest (stock, stock options, patent or other intellectual 
property); Significant; NIPD Genetics Ltd. P. Patsalis: E. Ownership Interest 
(stock, stock options, patent or other intellectual property); Significant; NIPD 
Genetics Ltd.

P15.49
Menopausal effects on metabolic signatures of a Finnish population 
cohort
K. Auro1, A. E. Joensuu2,1, H. Mattsson1, J. Kettunen2,1, V. Salomaa1, M. Ala-Korpela3,4,5, M. 
Perola1,2,6;  
1National institute for Health and Welfare (THL), Helsinki, Finland, 2Institute for 
Molecular Medicine Finland (FIMM), Helsinki, Finland, 3Computational Medicine 
Research Group, Institute of Clinical Medicine, Faculty of Medicine, University of Oulu, 
Oulu, Finland, 4NMR Metabonomics Laboratory, University of Eastern Finland, Kuopio, 
Finland, 5Department of Internal Medicine, Clinical Research Center, University of Oulu, 
Oulu, Finland, 6University of Tartu, Tartu, Estonia.

Background: Recent studies have revealed general age- and sex-related 
patterns in metabolite profiles, but have not provided information on se-
rum lipid markers or specifically addressed menopause as a factor affecting 
metabolite levels. After menopausal transition, women rapidly lose their 
advantage in cardiovascular disease risk compared to age-matched men, 
which has partly been explained with pro-atherogenic alterations in serum 
lipids. We aimed to analyze menopause- and age-related changes in the me-
tabolite profiles of a Finnish population cohort.
Methods: Our study sample consisted of 7060 non-diabetic and non-lipid 
medicated individuals from FINRISK 1997. The levels of over 100 NMR-
measured serum metabolites were individually treated as dependent va-
riables in linear regression analysis with BMI and smoking taken into ac-
count. The transcriptomic changes in menopause were analyzed in a similar 
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linear analysis of 518 individuals of FINRISK 2007.
Results: Our results highlight a systematic, consistent shift towards a more 
atherogenic lipid profile by age, observed in all Apolipoprotein B-100 para-
meters. In women, the steepest slope of change strictly overlaps the time of 
menopausal transition, whereas in men the pattern shows a gradual change 
beginning already at early middle age. In transcriptomic analysis, the ex-
pression levels of several liver lipid-related genes were observed to vary 
with menopausal status.
Conclusions: Our results provide population-based knowledge on detailed 
lipid measures which may add valuable insights to CVD-risk assessment es-
pecially in women, emphasizing the need to stratify analysis by sex and the 
importance of menopausal status alongside age in all CVD- and lipid-related 
risk analysis.

 K. Auro: None. A.E. Joensuu: None. H. Mattsson: None. J. Kettunen: None. V. 
Salomaa: None. M. Ala-Korpela: None. M. Perola: None.

P15.50
Whole genome bisulfite sequencing of acute lymphoblastic leukemia 
cells
P. Wahlberg1, A. Lundmark1, J. Nordlund1, O. Karlberg1, E. Forestier2, G. Lönnerholm3,4, 
A. Syvänen1;  
1Molecular Medicin, Department of Medical Sciences, Uppsala University, Uppsala, 
Sweden, 2Department of Medical Biosciences, University of Umeå, Umeå, Sweden, 
3Department of Children‘s and Women‘s Health, Uppsala University, Uppsala, Sweden, 
4For the Nordic Society of Pediatric Hematology and Oncology (NOPHO), Uppsala, 
Sweden.

Acute lymphoblastic leukemia (ALL) is the most common pediatric cancer in 
the developed countries. DNA methylation of CpG sites plays an important 
role in cell differentiation and establishment of cell identity by regulation 
of gene expression. Aberrant patterns of methylation have been associated 
with a wide variety of diseases including cancer. We and others have pre-
viously documented large differences in the patterns of ALL epigenomes 
compared to control immune cells and common patterns have been iden-
tified in different subtypes of ALL. Because of its biological importance, ab-
normal methylation patterns could play a major roll in the establishment 
and malignancy of ALL. Hence, methylome analysis can shed light on the 
molecular mechanisms involved in ALL pathogenesis.
Bisulfite treatment of DNA coupled to high-though sequencing offers a uni-
que possibility to unravel the genome-wide cytosine methylation landscape 
at base-pair resolution. In addition, bisulfite sequencing can give informati-
on relating to haplotype specific methylation. To investigate the distribution 
of methylation in ALL cancer cells, we have generated whole genome bisul-
fite sequencing data at high coverage to characterize the methylomes of four 
samples, belonging to different subtypes of ALL. We will present a detailed 
view of the methylation patterns in the four ALL patients together with 
analysis of RNA-Seq data that we will use to infer how methylation affects 
gene transcription. Furthermore, we will also investigate the occurrence of 
allele-specific methylation and how it is connected to allele-specific gene 
regulation.

 P. Wahlberg: None. A. Lundmark: None. J. Nordlund: None. O. Karlberg: 
None. E. Forestier: None. G. Lönnerholm: None. A. Syvänen: None.

P15.51
DNA Methylation Patterns Associated with Smoking in Twins 
Discordant for Smoking Status
M. Lee1,2, S. Yang1,2, J. Sung1,2;  
1Institute of Health and Environment, Seoul National University, Seoul, Korea, Republic 
of, 2Complex Disease Genome Epidemiology Branch, Graduate School of Public Health, 
Seoul National University, Seoul, Korea, Republic of.

It is well established that methylation changes in DNA at cytosine bases, con-
stitutes an important part of epigenetic regulation of human gene expressi-
on. Although even monozygotic twin pairs havedifference in their methylati-
on patterns which grow with aging, the specific factors associated with DNA 
methylation profiles are not well understood. Smoking is one of the most 
important health determinants associated with numerous diseases. While 
interactions between smoking habits and genetic susceptibilities are a prio-
rity health issues, epigenetic angles regarding such interaction mechanisms 
are not well understood. In this study we have selected 11 pairs of monozy-
gotic twins in a Korean twin-family cohort study, The Healthy Twin Study. 
Monozygotic twin pairs consisting of “never smoker” and “current smoker” 
by self-administered questionnaire were further validated by urine cotinine 
level. 4 pairs with conflicting information between questionnaire and cotini-
ne levels were excluded. Average age of twins were 43 (7 male and 4 female 

pairs), and the cumulative smoking of the smokers were 14.7 pack-years. 
Illumina 450K genome-wide methylation array was used for analysis, and 
484,130 probes passed QC (detection p<0.05) to be used in this analysis. 
Beta value of methylation for each probe, and gene-based methylation score 
were used for analysis. Wilcoxon Signed Rank Test was used for screening 
reactive methylation regions. When we checked for the regions responsible 
for the smoking difference, 250 regions from 232 genes showed significant 
differences (p<0.001) between smokers and non-smokers. Several regions 
were suggested for possible candidate regions of “smoking methylation” hot 
spots.

 M. Lee: None. S. Yang: None. J. Sung: None.

P15.52
DNA metylome comparison of various human tissues
N. Tõnisson1,2, K. Lokk1,2, V. Modhukur3, B. Rajashekar3, K. Martens3, M. Koltsina1, R. 
Mägi4, R. Kolde3, A. Salumets5,6,7;  
1Institute of Molecular and Cell Biology, University of Tartu, Tartu, Estonia, 2Dept. of 
Genetics, United Laboratories, Tartu University Hospital, Tartu, Estonia, 3Institute 
of Computer Science, University of Tartu, Tartu, Estonia, 4Estonian Genome Centre, 
University of Tartu, Tartu, Estonia, 5Competence Centre of Reproductive Medicine and 
Biology, Tartu, Estonia, 6Department of Obstetrics and Gynecology, University of Tartu, 
Tartu, Estonia, 7Institute of Biomedicine, University of Tartu, Tartu, Estonia.

Introduction: DNA methylation is one of the basic molecular mechanisms 
involved in the spatial regulation of gene activity and maintaining the geno-
mic integrity. To complement the current knowledge of normal human DNA 
methylation, we have analyzed DNA methylation in 17 somatic tissues from 
four individuals using Infinium HumanMethylation 450 BeadChips (Illumi-
na, San Diego, USA) that covers 486,428 CpG sites all over the genome.
Results: The related tissues (e.g. spleen artery, coronary artery and aorta) 
successfully co-clustered in the hierarchical clustering analysis. Of the 17 
tissues studied, only a small number of CpGs (2%; 10 707 CpGs) were fully 
methylated in all the analysed tissues and these genes have mostly functions 
in the reproductive system. The always-methylated CpGs were mostly loca-
ted in gene body regions. On contrary, the mostly unmethylated CpGs (15%; 
72 444 CpGs) were located in the proximity of transcription start sites of the 
genes that are involved in different cellular processes. We have correlated 
the DNA methylation patterns with available gene expression data and dis-
covered a number of tissue-specific differentially methylated DNA regions. 
We have used Sanger sequencing to confirm the differential DNA methylati-
on at selected regions of the genome.
Conclusions: Our results show that human somatic tissues have distinct 
DNA methylation patterns. There are also general similarities in the location 
of methylated and unmethylated CpG-s, independent of tissues and genes. 
Our data may also help in understanding the role of gene-body methylation 
and methylation of CpG island shores.

 N. Tõnisson: None. K. Lokk: None. V. Modhukur: None. B. Rajashekar: 
None. K. Martens: None. M. Koltsina: None. R. Mägi: None. R. Kolde: None. A. 
Salumets: None.

P15.53
Genome-wide DNA methylation profiling in myocardial infarction
A. Russo1,2, S. Guarrera1, G. Fiorito1,2, C. Di Gaetano1,2, F. Ricceri1,2, F. Rosa1, A. Allione1, F. 
Modica1, L. Iacoviello3, M. Giurdanella4, R. Tumino4, S. Grioni5, V. Krogh5, A. Mattiello6, S. 
Panico6, P. Vineis1,7, C. Sacerdote1,8, G. Matullo1,2;  
1Human Genetics Foundation, Torino, Italy, 2University of Turin, Torino, Italy, 3Catholic 
University, Campobasso, Italy, 4“Civile-M.P. Arezzo” Hospital, Ragusa, Italy, 5Fondazione 
IRCSS Istituto Nazionale dei Tumori, Milano, Italy, 6Federico II University, Napoli, Italy, 
7Imperial College, London, United Kingdom, 8CPO-Piemonte, Torino, Italy.

Methylation of CpG islands is an important epigenetic regulation mecha-
nism in organ development and differentiation, aging and several diseases. 
To investigate the role of differential methylation on myocardial infarction 
(MI) risk, we examined the methylation levels of more than 450K CpG sites 
in 206 cases and 206 matched controls belonging to the Italian section of 
the EPIC cohort. EPIC healthy volunteers were recruited between 1994-98 
and followed up for MI and other diseases. For the CpG methylation level 
assessment on blood DNA we used the Illumina HumanMethylation450 
BeadChip. Data were analyzed according to standard procedures (Methy-
Lumi, Bioconductor). To account for sex specific methylation and risk pro-
files, logistic regression analyses were conducted separately for males and 
females. All analyses were corrected for matching variables (age, season, 
center of recruitment) and cardiovascular risk factors when significantly 
different between cases and controls (smoke, BMI, waist/hip ratio). No si-
gnificant association of single CpG methylation change has been found at 
the genome–wide significant threshold (p<10-7) with MI risk. However, in a 
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genome-wide “regional” association analysis, we found multiple significant 
signals (p<10-7) of differential methylation between cases and controls in 
2 genomic regions for females (Chr5, Chr1) and in 4 regions for males with 
borderline significance (Chr6, Chr7, Chr11, Chr17). QTLs associated to MI, 
blood pressure regulation and metabolic disorders have been described in 
these regions. These results suggest that different methylation profiles bet-
ween cases and controls can be involved in the regulation of these regions 
and in the modulation of MI risk.

 A. Russo: None. S. Guarrera: None. G. Fiorito: None. C. Di Gaetano: None. F. 
Ricceri: None. F. Rosa: None. A. Allione: None. F. Modica: None. L. Iacoviello: 
None. M. Giurdanella: None. R. Tumino: None. S. Grioni: None. V. Krogh: 
None. A. Mattiello: None. S. Panico: None. P. Vineis: None. C. Sacerdote: 
None. G. Matullo: None.

P15.54
Contribution of methylomic and proteomic approaches to deciphering 
the pathophysiology of nasal polyposis, a model of chronic 
inflammatory diseases
L. JEANSON1, B. COPIN2, J. F. PAPON3,4, E. ESCUDIER1,2, C. GUERRERA5,6, P. DUQUESNOY1, 
E. KOTT1, F. DASTOT-LE MOAL2, M. LEGENDRE1,2, A. COSTE3,4, A. EDELMAN5,6, S. 
AMSELEM1,2;  
1UMR_S933 Inserm/UPMC, Paris, France, 2Service de Génétique et Embryologie 
Médicales, Hôpital Trousseau, Paris, France, 3UMR_S955 Inserm/UPEC, Paris, France, 
4Service d’Oto-Rhino-Laryngologie et de Chirurgie Cervico-Faciale, Hôpitaux Henri 
Mondor (AP-HP) et Intercommunal, Paris, France, 5UMR_S845 Inserm/Paris 5, Paris, 
France, 6Plateau Protéome Necker IFR94/Paris 5, Paris, France.

Nasal polyposis (NP), a chronic inflammatory disease affecting the upper 
airways, represents an accessible model to investigate the mechanisms un-
derlying chronic inflammation. To test a possible implication of DNA me-
thylation in NP, we combined proteomic (iTRAQ/nano-LC-MALDI-TOF-TOF) 
and methylomic (Illumina-450K-methylation array) approaches in human 
nasal epithelial cells from patients with NP (n=3) compared to control (n=3). 
Considering methylomic and proteomic data for which we found a +/- 30% 
difference between NP patients and controls, we identified 640 genes with 
differential CpG methylations; for 20 of them, we quantified the correspon-
ding protein by proteomic analysis. Twelve of these genes displayed a me-
thylation status that correlated perfectly with the expression level of the 
corresponding proteins: (i) nine genes encoding proteins overexpressed in 
NP contained one or several undermethylated CpG (DUOX1, POSTN, PRDX3, 
TXNDC17, HSPG2, LASP1, TAP1, LGALS7 and HLA-DRB1) and (ii) three ge-
nes encoding underexpressed proteins contained one or several overme-
thylated CpG (RASA3, HLA-DQA1 and HLA-C). Interestingly, it turned out 
that these 12 genes were known to play a role in inflammation, oxidative 
stress or tissue remodeling, four of which having already been implicated 
in NP (DUOX1, POSTN, HLA-DRB1 and HLA-DQA1). Moreover, 39 additional 
genes with differential methylation status would also play a role in chronic 
inflammation. These first results, which are currently validated by the use 
of demethylating agents, underline the interest of this promising strategy 
based on the combination of global methods for studying the possible role 
of DNA methylation in chronic inflammatory diseases.

 L. Jeanson: None. B. Copin: None. J.F. Papon: None. E. Escudier: None. C. 
Guerrera: None. P. Duquesnoy: None. E. Kott: None. F. Dastot-le moal: 
None. M. Legendre: None. A. Coste: None. A. Edelman: None. S. Amselem: 
None.

P15.55
The development of bioinformatics pipelines for the analysis of 
genetic variant data in a cloud environment.
M. J. Cornell1, R. Haines2, M. Donepudi3, H. Hulme2, S. Sufi2, A. Brass2, A. Devereau1, A. 
Devereau1, A. Ureta-Vidal3, C. Goble2;  
1National Genetics Reference Laboratory, Manchester, Manchester, United Kingdom, 
2School of Computer Science, University of Manchester, Manchester, United Kingdom, 
3Eagle Genomics Ltd., Cambridge, United Kingdom.

Next generation sequencing technologies have been rapidly assimilated into 
genetic diagnostics, enabling the development of a new range of diagnostic 
tests encompassing large numbers of genes. Inevitably, such tests identify 
many more variants than “traditional” testing. Only one of these may be di-
sease causing but all must be evaluated to identify this mutation, greatly 
increasing the workload on the clinical scientists.
To address this problem, we are developing reusable bioinformatics work-
flows using the Taverna Workflow Management System (http://www.
taverna.org.uk/). These workflows group variants according to their posi-
tions within genes (i.e. exonic, intronic and near intron/exon boundaries), 
compare variants to data from 1000 Genomes and NHLBI exome sequencing 

projects and web services such as Mutalyzer, Pubmed, Ensembl and WAVe 
are used to evaluate variant pathogenicity and provide a report for clinical 
scientists.
Developing workflows using Taverna enables sharing with other bioinfor-
maticians via myExperiment (http://www.myexperiment.org/). As well al-
lowing workflows to be reused, this will improve the quality of shared data 
by allowing the analysis methods to be shared along with variants.
Deploying the workflow in a cloud infrastructure (Amazon Web Services) 
ensures the solution can scale up to the increasing workload. Software con-
sumes IT resources on-demand and executes the workflow concurrently for 
any number of tests with a minimal overhead. The development of a cloud 
infrastructure for NGS will enable the sharing of data, bioinformatics and 
computing resources between researchers and should promote the standar-
disation of analysis across the molecular diagnostics community.

 M.J. Cornell: None. R. Haines: None. M. Donepudi: A. Employment (full or part-
time); Significant; Eagle Genomics. H. Hulme: None. S. Sufi: None. A. Brass: 
None. A. Devereau: None. A. Devereau: None. A. Ureta-Vidal: A. Employment 
(full or part-time); Significant; Eagle Genomics. C. Goble: None.

P15.57
Statistics and observations on 200 exomes: the de Duve Institute 
(UCL) NGS platform
R. Helaers, M. Amyere, M. Vikkula;  
De Duve Institute (Université catholique de Louvain), Brussels, Belgium.

The field of human genetics is being revolutionized by exome and genome 
sequencing. A massive amount of data is being produced, always faster. For 
example, targeted exome sequencing can be completed in a few days using 
NGS, allowing new variant discovery in a few weeks. The Université catho-
lique de Louvain acquired such a next generation sequencing platform, in-
stalled in the Laboratory of Human Molecular Genetics at de Duve Institute. 
The platform is composed of a Solid 5500XL (Life technologies), a Personal 
Gene Machine (Ion Torrent, Life technologies) and a cluster for bioinforma-
tics processing. The platform offers services such as exome sequencing and 
RNA Seq, accessible to the Belgian research community.
Here we present statistics and observations on the 200 exomes that have 
been analysed since September 2011 (150 exomes generated by our Solid 
5500XL and 50 exomes generated by an Illumina HiSeq 2000). We present 
statistics on runs (effects of run parameters on coverage, proportion of du-
plicates, …), variants (number of variants called, number of stops gained ac-
cording to the calling software) and gene coverage (number and efficiency 
depending on the enrichment kit). Observations include comparison bet-
ween pair-end and ECC runs, description of the reasons why we lose cove-
rage compared to the expectations, effects of running the same experiment 
multiple times on coverage, proportion of variants that can be eliminated 
using paired blood when searching for somatic variants in tissues, and how 
some false positive variants (due to systematic errors or homologous regi-
ons) can be automatically detected.

 R. Helaers: None. M. Amyere: None. M. Vikkula: None.

P15.58
VariantDB : A flexible annotation and filtering portal for NGS data
G. Vandeweyer1, L. Van Laer1, F. Kooy1, T. Van den Bulcke2;  
1Universiteit Antwerpen, Edegem, Belgium, 2Universitair Ziekenhuis Antwerpen, Edegem, 
Belgium.

Background:
Causes of many hereditary disorders can be identified through detailed in-
spection of the patients‘ genome using Next Generation Sequencing tech-
nologies. However, interpretation of the vast amount of data, typically over 
20.000 variants per patient, became a bottleneck for routine implemen-
tation. To help streamlining NGS data analysis through various trimming, 
mapping, annotation and filtering tools, centralised web-based interfaces, 
such as the Galaxy platform, have been developed. Although Galaxy provides 
many bioinformatic tools, it lacks flexibility in downstream annotation and 
filtering of the resulting variants.
Methods & Results:
We built VariantDB, a versatile annotation and filtering database implemen-
ted in MySQL, with a PHP/CGI frontend. Data added from Galaxy or FTP-
upload are private, but can be shared with collaborators. Automatic annota-
tion by ANNOVAR and snpEff, includes allele frequencies (1000g/ESP6500/
dbSNPv135), functional impact (RefSeq/Ensembl/UCSC) and pathogenicity 
predictions (SIFT/MutationTaster/PhyloP/Polyphen2/gerp++/LRT). Cu-
stom annotation sources can be added to the xml-based configuration. Fa-
mily relations allow filtering for de novo or segregating variants. Results are 
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presented in a tabular overview, with selected annotations and hyperlinks 
to IGV, or exported as text files.
Conclusions:
VariantDB allows on-demand variant filtering based on the implemented 
annotations. The intuitive web-interface is a very powerful tool for the in-
terpretation of NGS data.
URL: http://www.biomina.be/app/variantdb/

 G. Vandeweyer: None. L. Van Laer: None. F. Kooy: None. T. Van den Bulcke: 
None.

P15.59
Store, align and explore your genome outside the Cloud, at home, on 
your PC
B. Wolf1, P. Kuonen1, T. Dandekar2, J. T. den Dunnen3, D. Atlan4;  
1University of applied sciences and arts western switzerland, Fribourg, Switzerland, 
2Julius Maximilians Universität Würzburg, Würzburg, Germany, 3Leiden University 
Medical Center, Leiden, Netherlands, 4Phenosystems SA, Lillois Witterzée, Belgium.

Cost of whole genome sequencing is rapidly approaching 1000 euro, put-
ting it within reach of amateur geneticists, scientifically curious consumers 
as well as teachers developing hands-on *omics training courses. Current 
direct-to-consumer offers do not give consumers the possibility to analyse 
the actual data, try various alignment algorithms and their parameters nor 
with the thresholds for calling variants. The raw sequence data remain at 
the provider and the algorithms used are a black box.
Consumers like amateur geneticists and training course developers pre-
fer to have control of the analysis pipeline for didactic or other purposes 
and thus need easy to use, flexible software that runs on standard PC’s. We 
present GensearchNGS which we developed to analyse a whole genome on 
standard PC/Mac, from read alignment to variant detection and annotati-
on. It includes an easy to use graphical user interface, integrating various 
public and proprietary alignment algorithms through plugins. Open file for-
mat standards offer the freedom to exchange data, with for example LOVDs 
gene variant database to view/query the database with its own associated 
functionality.
Using only 2 machines we aligned a ~30x coverage whole genome dataset in 
40 hours, detected SNPs and short indels, measured coverage and annotated 
variants with information from Ensembl. To further annotate variants, we 
connect to the Variant Database archive in the Netherlands, which allows 
collecting frequency information on the detected SNPs.
This system will allow private exploration and analysis of whole genome raw 
read data, requiring nothing more than one or two desktops or laptops.

  B. Wolf: B. Research Grant (principal investigator, collaborator or consultant and 
pending grants as well as grants already received); Significant; Phenosystems SA. 
P. Kuonen: B. Research Grant (principal investigator, collaborator or consultant 
and pending grants as well as grants already received); Significant; Phenosystems 
SA. E. Ownership Interest (stock, stock options, patent or other intellectual 
property); Modest; Phenosystems SA. T. Dandekar: None. J.T. den Dunnen: 
None. D. Atlan: A. Employment (full or part-time); Significant; Phenosystems SA.

P15.60
Estimating exome genotyping accuracy by comparing to data from 
large scale sequencing projects
V. Heinrich1, T. Kamphans2, J. Stange3, D. Parkhomchuk,1, T. Dickhaus3, J. Hecht4, P. N. 
Robinson1, P. M. Krawitz1;  
1Charité Universitätsmedizin Berlin, Berlin, Germany, 2Smart Algos Germany, Berlin, 
Germany, 3Humboldt University Berlin, Berlin, Germany, 4Max Planck Institute for 
Molecular Genetics, Berlin, Germany.

Next-generation sequencing (NGS) based methods, such as exome analysis, 
are currently being introduced as a tool for mutation detection into routine 
diagnostics. This increases the need for platform-independent methods of 
quality control. To date, quality scores have been used on a base- or geno-
type-level to indicate the reliability of single base or variant calls. Howe-
ver, the great variety of NGS platforms and analysis pipelines hinders the 
direct comparison of genotype-specific quality scores between platforms or 
for entire data sets and currently no criteria exist for assessing the overall 
quality of an exome. We present a genotype-weighted metric to compare 
all exome variants identified in a single sample together to an appropriate 
high-quality reference data set, with which we estimate the exome-wide 
genotyping accuracy based simply on the reported variants and without 
any further knowledge about the data generation. Our method represents 
a new way to evaluate the quality of entire whole-exome sequencing data in 
addition to current recommendations for sequencing depth and genotype 
likelihoods. The distance value of our metric corresponds to a quality pa-
rameter for an entire exome and allows comparing the quality of multiple 

exome datasets from the same or different NGS platforms.

 V. Heinrich: None. T. Kamphans: None. J. Stange: None. D. Parkhomchuk,: 
None. T. Dickhaus: None. J. Hecht: None. P.N. Robinson: None. P.M. Krawitz: 
None.

P15.61
Single Base Resolution DNA Methylomes from Circulating Cell Free 
DNA as a Basis for Comparative Analyses
T. J. Jensen, S. Kim, Z. Zhu, C. Chin, T. Lu, C. Deciu, D. van den Boom, M. Ehrich;  
Sequenom Center for Molecular Medicine, San Diego, CA, United States.

Circulating cell-free (ccf) DNA is present in the plasma of healthy individu-
als; however, distinct physiological and disease conditions, including preg-
nancy and cancer, contribute additional nucleic acids into the ccf DNA pool. 
Differential DNA methylation is a method of differentiating the DNA added 
from the inherent ccf DNA. Whole genome bisulfite sequencing (WGBS) 
was performed on a set of unmatched samples including ccf DNA from 9 
non-pregnant (NP) female donors, genomic DNA from 7 buffy coat and 5 
placenta samples, and ccf DNA from 7 pregnant females. We first created a 
methylome map of ccf DNA from non-pregnant donors at single base reso-
lution. We found CpG cytosines within longer fragments were more likely to 
be methylated, linking DNA methylation and fragment size in ccf DNA. Next, 
we performed a series of pairwise comparative analyses to identify differen-
tially methylated regions (DMRs). Comparison of the methylomes of placen-
ta and NP ccf DNA enabled the detection of greater than 50000 DMRs, the 
majority resulting from of placenta hypomethylation. Further investigation 
revealed the presence of domains exhibiting consistent hypomethylation in 
placenta samples relative to NP ccf DNA spanning megabases. DMRs identi-
fied when comparing placenta to NP ccf DNA were recapitulated when com-
paring methylation patterns in pregnant ccf DNA to NP ccf DNA, confirming 
the ability to detect differential methylation in ccf DNA mixtures. Collective-
ly, these data advance the biological understanding of ccf DNA and detail the 
ccf DNA methylome at single base resolution, serving as the foundation for 
future testing based upon ccf DNA.

  T.J. Jensen: A. Employment (full or part-time); Significant; Sequenom Center 
for Molecular Medicine. E. Ownership Interest (stock, stock options, patent or 
other intellectual property); Significant; Sequenom, Inc. S. Kim: A. Employment 
(full or part-time); Significant; Sequenom Center for Molecular Medicine. E. 
Ownership Interest (stock, stock options, patent or other intellectual property); 
Significant; Sequenom, Inc. Z. Zhu: A. Employment (full or part-time); Significant; 
Sequenom Center for Molecular Medicine. E. Ownership Interest (stock, stock 
options, patent or other intellectual property); Significant; Sequenom, Inc. C. Chin: 
A. Employment (full or part-time); Significant; Sequenom Center for Molecular 
Medicine. E. Ownership Interest (stock, stock options, patent or other intellectual 
property); Significant; Sequenom, Inc. T. Lu: A. Employment (full or part-time); 
Significant; Sequenom Center for Molecular Medicine. E. Ownership Interest 
(stock, stock options, patent or other intellectual property); Significant; Sequenom, 
Inc. C. Deciu: A. Employment (full or part-time); Significant; Sequenom Center 
for Molecular Medicine. E. Ownership Interest (stock, stock options, patent or 
other intellectual property); Significant; Sequenom, Inc. D. van den Boom: A. 
Employment (full or part-time); Significant; Sequenom, Inc.. E. Ownership Interest 
(stock, stock options, patent or other intellectual property); Significant; Sequenom, 
Inc. M. Ehrich: A. Employment (full or part-time); Significant; Sequenom, Inc.. E. 
Ownership Interest (stock, stock options, patent or other intellectual property); 
Significant; Sequenom, Inc..

P15.62
Omics Connect Toolbox: A management, validation and visualisation 
toolkit for complex omics data
R. K. Hastings1, J. Van der Velde2, A. J. Brookes1, M. Swertz2;  
1Department of Genetics, University of Leicester, Leicester, United Kingdom, 2University 
Medical Center Groningen, Groningen, Netherlands.

Data generated from the panoply of modern omics technologies are large 
and complex, making it difficult for researchers to integrate and explore 
such information. Here we present the ‘omics connect toolbox’: a set of user-
friendly software tools that can be deployed locally in research and biobank 
environments to assist with omics data validation, management, viewing 
and sharing.
The ‘Automated Bio-Curator’ (ABC) tool is designed to help researchers vali-
date and curate their data. This software is built upon a pre-existing data va-
lidation engine (cutplace), enhanced to process biological datasets against a 
set of user-defined rules. The output of ABC highlights data rows and fields 
that are defective in some way, and suggests and automates corrections.
For core Omics Connect databasing, we have implemented the Observ-OMX 
data model via the MOLGENIS platform. This allows highly flexible but po-
werful multi-omics data management, browsing and filtering including mo-
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dules for xQTLs, GWAS, NGS, big data pipelines, and sharing. A straightfor-
ward tabular data format allows researchers to exchange data without the 
need for technical know-how on top of ABC.
Most critically, Omics Connect enables direct co-visualisation of various ty-
pes and scales of omics data via a customised dalliance genome browser. 
Users can add, delete, edit, or disable tracks to suit their needs. The system 
employs DAS to serve data sourced from diverse local or online sources to 
view in the context of other private or publically available data using the 
Omics Connect browser or other DAS enabled browsers, to facilitate com-
plex data integration and interpretation.

 R.K. Hastings: None. J. Van der Velde: None. A.J. Brookes: None. M. Swertz: 
None.

P15.64
Phenotype terminologies in use for genotype-phenotype databases: 
need for a standardisation
L. Martin-Chanas, A. Rath, J. Chahine, S. Aymé;  
ORPHANET - INSERM US14, Paris, France.

The community requires stable standardised terminologies in order to 
achieve interoperability between databases intended for clinical research 
that include phenotype descriptions. This is crucial in interpreting geno-
mic rearrangements as well as future high-throughput sequence data. Re-
levant terminologies used by different communities to describe phenomes 
were cross–referenced: PhenoDB (2846 terms), London Dysmorphology 
Database (LDDB; 1318 terms), Orphanet (1243 terms), Human Phenotype 
Ontology (9895 terms, 22/08/2102), Elements of Morphology (AJMG; 423 
terms), ICD10 (1230 terms), as well as medical terminologies in use: UMLS 
(7,957,179 distinct concept terms), SNOMED CT (>311,000 concepts), 
MeSH (26,853 concepts) and MedDRA (69,389 concepts). We established 
a strategy to compare them in order to find commonalities and differences, 
using ONAGUI as a tool to detect exact matches. The non-exact matches 
were verified manually by an expert. This exercise showed that, given the 
multitude of needs and applications in the field of rare diseases, it is not 
currently realistic or even desirable to have one terminology for all appli-
cations. Prominent terminologies have different focuses and user bases. 
We propose: either to build a consensual terminology using the concepts 
shared by existing terminologies to describe phenotypes, or to publish the 
cross-referencing between the existing terminologies, as it has been done 
for disease nomenclatures. This would ease the interoperability of databa-
ses without disturbing the habits of different user groups. The best option 
would be to implement both.

 L. Martin-Chanas: None. A. Rath: None. J. Chahine: None. S. Aymé: None.

P15.65
KD4v: Comprehensible Knowledge Discovery System for Missense 
Variant
H. Nguyen, T. Luu, V. Walter, J. Muller, J. Thompson, O. Poch;  
IGBMC, Illkirch, France.

Understanding the effects of genetic variation on the phenotype of an indivi-
dual is a major goal of biomedical research, especially for the development of 
diagnostics and effective therapeutic solutions. The KD4v (Comprehensible 
Knowledge Discovery System For Missense Variant) server allows to charac-
terize and predict the phenotypic effects (deleterious/neutral) of missense 
variants. In this work, we describe the use of a recent knowledge discovery 
from database (KDD) approach using Inductive Logic Programming (ILP) to 
automatically extract knowledge about human diseases. We extracted back-
ground knowledge from MSV3d, a database of all human missense variants 
mapped to 3D protein structure. We identified 9000 mutations with known 
three-dimensional structure that were known to be involved in human di-
sease. After using ILP for learning, we obtained a set of rules that classify 
a mutation as ‘deleterious’ or ‘neutral’ and that can be interpreted by both 
computer and humans. We then performed a clustering analysis to reduce 
the number of rules, by combining rules that covered similar mutation sets. 
The results of this analysis help to improve our understanding of the rela-
tionships between structural, functional or evolutionary features and dele-
terious mutations. Inferred rules can also be applied to predict the impact 
of any single amino acid replacement on the function of a protein. The web 
server is available at http://decrypthon.igbmc.fr/kd4v.

 H. Nguyen: None. T. Luu: None. V. Walter: None. J. Muller: None. J. 
Thompson: None. O. Poch: None.

P15.66
Cis- and trans- Gene Regulation Patterns over Obesity-associated 
Proteins
D. Kim1, S. Yang1, J. Kim1, J. N. Choi2, N. Y. Hong2, K. P. Kim2, J. Sung1,3;  
1Complex Disease and Genome Epidemiology Branch, Department of Epidemiology, 
School of Public Health, Seoul National University, Seoul, Korea, Republic of, 
2Department of Molecular Biotechnology, Konkuk University, Seoul, Korea, Republic of, 
3Institute of Environment and Health, School of Public Health, Seoul National University, 
Seoul, Korea, Republic of.

Understanding how genes regulate complex traits is still elusive. The ar-
chitecture of genetic control over gene-expression levels was dissected by 
e-QTL previously. We attempted to extend the e-QTL study to proteomics le-
vel, by selecting proteins related to obesity. At 1st stage, 5 obesity-discordant 
monozygotic twin pairs (MZ) were selected, and sera of lean and obese cot-
wins were pooled; after removing 6 major proteins, 128 proteins were iden-
tified showing significant differences in both groups by liquid chromatogra-
phy (LC) tandem mass spectrometry (MS/MS) . At 2nd stage, 261 individuals 
from 35 families (28 MZ) with varying degree of obesity were screened for 
128 proteins using a quantitative LC- multiple reaction monitoring (MRM) 
mass spectrometry (MS) as a tool for the quantification of proteins. Final-
ly, GWA analysis on 38 proteins identifiable in individual MRM proteomics 
assay, were conducted (Affymetrix Genechip v6). Heritability (h2) estima-
tes of most proteins ranged between 0.37 and 0.59, showing moderate to 
high level of genetic control. GWA analysis (GenABEL) revealed that most 
proteins are under multiple genetic control (p<10E-6), while some proteins 
do show evidence of cis-regulation (p<10E-3, Hemoglobin subunit epsilon; 
C4b-binding protein; Apoprotein A-I). Ecto-NOX disulfide-thiol exchanger 2 (X 
chromosome) showed the strongest association with ectopic genes, RSU1 on 
chromosome 10 (P<10E-26). Our findings suggest that network from genes 
to proteins are already extremely complex indicated by ubiquitous multip-
le trans-regulations; and that multi-omics analysis would be able to make 
up “missing heritability” considering evidence of stronger genetic controls 
over protein levels than on obesity phenotypes.

 D. Kim: None. S. Yang: None. J. Kim: None. J.N. Choi: None. N.Y. Hong: 
None. K.P. Kim: None. J. Sung: None.

P15.67
Epigenetic analysis in the BMPR2 gene promoter region in patients 
with pulmonary arterial hypertension
G. Pousada1, L. De Chiara1, A. Baloira2, C. Vilariño3, D. Valverde1;  
1Dpto. De Bioquímica, Genética e Inmunología, Facultad de Biología, Universidad de 
Vigo, Vigo, Spain, 2Servicio de Neumología del Complejo Hospitalario de Pontevedra, 
Pontevedra, Spain, 3Servicio de Neumología del Complejo Hospitalario de Vigo, Vigo, 
Spain.

Pulmonary arterial hypertension (PAH; OMIM 178600) is a rare and pro-
gressive vascular disorder characterized by increased pulmonary vascular 
resistance, vascular remodelling and right heart failure. The gene mainly 
related to PAH is the bone morphogenetic protein receptor type II (BMPR2). 
DNA methylation is an epigenetic mechanism characterized by the presence 
of CpG islands mainly on the promoter regions. These modifications are as-
sociated with transcriptional silencing of associated genes. Given the com-
plex and multifactorial nature of PAH, it seems likely that epigenetic events 
could influence the establishment or progression of PAH.
Forty one patients with familial, idiopathic and secondary PAH and 21 con-
trols were included in this study. Genomic DNA, obtained from peripheral 
blood, was modified with sodium bisulfite. We searched for CpG islands in 
5000 bp upstream the 3´UTR region of BMPR2 using the Methyl Primer Ex-
press v1.0 software.
We found one CpG island of 750 bp containing 57 CpG sites, proximate to 
the 3´UTR region. To analyse the methylation status within this region we 
designed 3 pairs of methylation- and unmethylation-specific primers. No 
differences in the methylation status were observed between patients and 
controls.
In conclusion, methylation does not seem to be related to PAH, at least in the 
region of BMPR2 studied.

 G. Pousada: None. L. De Chiara: None. A. Baloira: None. C. Vilariño: None. D. 
Valverde: None.

P15.68
Determining the quality and complexity of next-generation 
sequencing data
S. Y. Anvar1,2, L. Khachatryan1, M. van Galen2, I. Pulyakhina1, M. Vermaat1,3, K. 
Kraaijeveld2,4, P. A. C. ‚t Hoen1, J. T. den Dunnen1,2, P. de Knijff1, J. F. J. Laros1,2;  
1Leiden University Medical Center, Leiden, Netherlands, 2Leiden Genome Technology 
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Center, Leiden, Netherlands, 3Netherlands Bioinformatics Center, Nijmegen, Netherlands, 
4University of Applied Sciences, Leiden, Netherlands.

Current methodologies for determining the quality and complexity of next-
generation sequencing (NGS) data are rather limited as they heavily rely on 
reference-based quality measures and screening for a set of potential artef-
acts. To address these limitations, we have developed a new methodology 
(kLib) that is independent of a reference sequence in determining the com-
plexity and quality of NGS data and allows for pairwise comparison across 
a series of samples. We have applied kLib on four cohorts of NGS data that 
consist of 59 targeted resequencing, 43 whole-exomes, 49 full-genomes, 
and 465 RNA-Seq. In each cohort, kLib could precisely detect and separate 
various technical variations that were introduced during sample prep or se-
quencing such as high duplication rate, high number of off-target reads, low 
capture performance, differing capture protocols, bimodal insert-size distri-
bution, high amount of library chimaeras, and sample mix-up. Notably, some 
of the aforementioned artefacts could only be characterised after vigorous 
quality assessments and would have otherwise been missed. These often 
hidden artefacts undermine the potential application of NGS in clinical dia-
gnostics as they may result in obscured downstream analysis. In addition, 
we show that kLib allows for estimating the complexity of NGS data, a vital 
property of NGS in diverse studies ranging from de novo assembly applicati-
ons to detection of a shift in bacterial abundance in a series of metagenomes. 
The various techniques that constitute this new paradigm in robust evalua-
tion of the quality and complexity of NGS data allows for a transition from 
basic research to clinical diagnosis.

 S.Y. Anvar: None. L. Khachatryan: None. M. van Galen: None. I. Pulyakhina: 
None. M. Vermaat: None. K. Kraaijeveld: None. P.A.C. ‚t Hoen: None. J.T. den 
Dunnen: None. P. de Knijff: None. J.F.J. Laros: None.

P15.69
ADAR Regulates RNA Editing, Splicing and Transcript Stability As 
Revealed by Genomic and Molecular Analyses
I. X. Wang, S. Liu, E. So, V. G. Cheung;  
University of Pennsylvania, philadelphia, PA, United States.

ADAR adenosine deaminases mediate A-to-G RNA editing. We carried out 
DNA and RNA deep sequencing, RNA interference, RNA-immunoprecipi-
tation and mass spectrometry in human B-cells to examine the functions 
of ADAR proteins. We uncovered over 50,000 previously unknown A-to-G 
editing sites. These editing sites reside in mRNA and long non-coding RNAs 
(lncRNAs). ADAR gene knockdown abolished editing at most sites, thus va-
lidated A-to-G editing at these sites. In addition, ADAR knockdown affects 
expression levels of several thousand genes, in an editing-independent man-
ner, suggesting ADAR plays roles in processes other than editing. We sub-
sequently identified more than 100 proteins in the ADAR protein complex, 
including splicing factors, heterogeneous ribonucleoproteins and other pro-
teins involved in RNA processing. We showed that ADAR and RNA-binding 
proteins, such as HuR, bind to common transcripts and co-regulate RNA 
stability. Moreover, ADAR plays a role in modulating alternative splicing. 
Our findings underscore the complexity of RNA editing and processing and 
interactions between different steps.
In this presentation, I will describe results from genomic, transcriptomic 
and proteomic analyses which allowed us to identify tens of thousands of 
unknown A-to-G editing sites and to characterize ADAR’s roles in gene regu-
lation. The presentation will focus on findings that underscore the comple-
xity of RNA processing and suggest that there are co- or post-transcriptional 
mechanisms yet to be determined.

 I.X. Wang: None. S. Liu: None. E. So: None. V.G. Cheung: None.

P15.70
Transcriptome sequence genomic analysis in three tissues of a twin 
cohort reveals complex causes of allelic expression
A. Buil1,2,3, A. Brown4, A. Viñuela5, M. Davies5, K. Small5, M. Gallardo6, D. Glass5, M. Blasco6, 
R. Durbin4, T. D. Spector5, E. T. Dermitzakis1,2,3;  
1University of Geneva, Geneva, Switzerland, 2Institute of Genetics and Genomics in 
Geneva, Geneva, Switzerland, 3Swiss Institute of Bioinformatics, Geneva, Switzerland, 
4Wellcome Trust Sanger Institute, Hinxton, United Kingdom, 5King‘s College London, 
London, United Kingdom, 6Spanish National Cancer Centre, Madrid, Spain.

In this study we used RNA-seq data in three tissues: fat, LCLs and skin in 
a sample of ~400 female twin pairs (2330 RNA-seq samples in total) to 
address the question of tissue specificity of genetic regulation and to dis-
sect the underlying causes of allelic expression. We found 9861 genes with 
at least one significant cis eQTLs for fat, 10015 for LCL and 9243 for skin 
(FDR=10%). We also found that between 75% and 80% of the eQTLs are 

shared among two tissues and that 50% are shared by the three tissues. 
RNA-seq data allows the quantification of allele specific expression (ASE). 
At a 10% FDR we observed that 9.5%, 9.3% and 9.1% of the heterozygous 
sites had a significant ASE effect in fat, LCL and skin. The observed ASE can 
be caused by genetic or epigenetic /environmental factors. To quantify how 
much variation in allelic expression is due to genetic factors we estimated 
the heritability of ASE ratios. We found a heritability of 42% for fat, 45% for 
LCL and 66% for skin, suggesting that epigenetic / environmental factors 
have a substantial effect on allelic expression. We also observed that cis ge-
netic effects explain just a fraction (68% in fat, 37% in lcl, and 44% in skin) 
of the total genetic effects, suggesting potential epistatic effects between 
trans and cis genetic variants. These results demonstrate a complex genetic 
architecture for allelic expression. We are exploring further to find putative 
GxG and GxE interactions affecting allelic expression.

 A. Buil: None. A. Brown: None. A. Viñuela: None. M. Davies: None. K. Small: 
None. M. Gallardo: None. D. Glass: None. M. Blasco: None. R. Durbin: 
None. T.D. Spector: None. E.T. Dermitzakis: None.

P15.71
Shift and night work may shape the DNA methylome in human
J. Gutwein1, C. Dalgård2, K. Kyvik3, D. Olbrich4, M. Dittmar4, R. Siebert1, O. Ammerpohl1;  
1Institute of Human Genetics, Christian-Albrechts-University Kiel, Kiel, Germany, 
2Institute of Public Health, University of Southern Denmark, Odense, Denmark, 3Institute 
of Regional Health Research, University of Southern Denmark, Odense, Denmark, 
4Department of Human Biology, Zoological Institute, Christian-Albrechts-University Kiel, 
Kiel, Germany.

Due to modern life style people feel increasingly compelled to work at times 
which are incompatible with their biological day-night rhythms. Numerous 
studies reported a link between night and shift work and diseases like sleep 
problems, the metabolic syndrome and an increased risk for several cancer 
entities.
Since DNA methylation allows adaption of genetic information according to 
environmental conditions, we wondered whether night and shift work might 
be reflected by specific changes in the DNA methylome of those workers.
To avoid genetic contributions we applied DNA methylation analysis using 
the Infinium HumanMethylation450k BeadChip preferentially on twin pairs 
discordant for working times, one twin working at shift or night and the 
other twin working regularly at daytime. The participating twins were selec-
ted from the GEMINAKAR twin follow-up study recruited from the Danish 
Twin Registry. For the majority of the subjects DNA was available from a 
previous study conducted during 1997-2000 allowing analysis of long-term 
effects of different working times on the DNA methylome.
By now, we have hybridized the DNA of 32 monozygotic and 39 dizygotic 
twins to the microarray, allowing the parallel interrogation of more than 
450,000 CpG loci.
An interims analysis based on 17 samples revealed 407 CpG loci correspon-
ding to 262 genes differentially methylated between individuals working at 
day time or with night shift (p<0.001).
Hence, shift work may shape the DNA methylome.
As part of the SAME project this study is co-financed by INTERREG 4 A pro-
gramme Syddanmark-Schleswig-K.E.R.N. by EU funds from the European 
Regional Development Fund.

 J. Gutwein: None. C. Dalgård: None. K. Kyvik: None. D. Olbrich: None. M. 
Dittmar: None. R. Siebert: None. O. Ammerpohl: None.

P15.72
Comparison and validation of loss of function variants called by 
different GATK methods
F. Lescai1, E. Marasco2, C. Bacchelli1, V. Mantovani2, P. Beales1;  
1GOSgene - Institute of Child Health, University College London, London, United 
Kingdom, 2CRBA Centro Ricerca Biomedica Applicata, Azienda Ospedaliero-Universitaria 
Policlinico S. Orsola – Malpighi, Bologna, Italy.

The choice of an appropriate variant calling pipeline for exome sequencing 
data is becoming increasingly more important in translational medicine pro-
jects and clinical contexts. Within GOSgene, which facilitates genetic analy-
sis as part of a joint effort of the University College London and the Great 
Ormond Street Hospital, we performed a comparison between the variant 
calls generated by the classic GATK caller UnifiedGenotyper and the new va-
riant discovery tool HaplotypeCaller. We performed an experimental valida-
tion of the loss-of-function (LoF) variants called by the two methods using 
Sequenom technology. UnifiedGenotyper showed a total validation rate of 
97.6% for LoF SNPs and 92.0% for insertions or deletions (INDELs) while 
HaplotypeCaller was 91.7% for SNPs and 55.9% for INDELs. We conclude 
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that in our working environment, UnifiedGenotyper remains the caller of 
choice, being an accurate method, with a high validation rate of error-prone 
calls like loss-of-function variants.
Table 1: Validation of variants by caller comparison

Outcome Inter-
section

Unified
Genotyper only

Haplotype
Caller only

SNPs Validated 97 (98.0%) 27 (96.4%) 2 (22.2%)
Not validated 2 (2.0%) 1 (3.6%) 7 (77.8%)
Fail 3 0 1
Total number of assays 102 28 10
Total number of 
working assays 99 28 9

INDELs Validated 35 (92.1%) 11 (91.7%) 3 (10.0%)
Not validated 3 (7.9%) 1 (8.3%) 27 (90.0%)
Fail 4 0 12
Total number of assays 42 12 42
Total number of 
working assays 38 12 30

The validation rates of LoF SNPs and INDEL calls from both methods (In-
tersection) or uniquely called by UnifiedGenotyper or HaplotypeCaller. The 
failure rate of validation assays (fail) on the genotyping chip is given.

 F. Lescai: None. E. Marasco: None. C. Bacchelli: None. V. Mantovani: None. P. 
Beales: None.

P15.73
Whole genome TRIO analysis using CLC Genomics Workbench
S. Guedes, A. Joecker, U. Appelt, N. Thomson, S. Mønsted, J. Grydholt, B. Knudsen, M. 
Bundgaard, J. Buur Sinding, H. Handberg, A. K. Hein, M. Nygaard Ravn, A. Joecker, M. 
Værum, R. Forsberg;  
CLC bio, Aarhus, Denmark.

The increasing use of next generation sequencing in medical genomics 
settings uncovers the fact that bioinformatics analysis is still a bottleneck. 
This especially holds true if whole genome sequencing is applied. CLC bio‘s 
Genomics Workbench provides efficient and accurate algorithms capable of 
analyzing such large data sets. In the presented work we describe how the 
“Trio Analysis” tool of CLC bio’s Genomics Workbench can be used to analy-
ze and compare an Illumina Platinum CEO trio data set composed of mother, 
father and son.
Our strategy for re-sequencing approaches is based on CLC bio’s optimized 
resources and time efficient mapper, its algorithms to uncover variants and 
annotate them with data from public resources and its further downstream 
tools to compare and filter variants. The analysis results can be visualized 
by built-in solutions.
Here, we present the full workflow performed in CLC bio’s Genomics Work-
bench to identify de novo variants in a trio dataset. This strategy can be 
applied to other families to provide insights into inheritance mechanisms, 
such as the inheritance of recessive variants, and detect possible health con-
sequences.

  S. Guedes: A. Employment (full or part-time); Significant; CLC bio. A. Joecker: 
A. Employment (full or part-time); Significant; CLC bio. U. Appelt: A. Employment 
(full or part-time); Significant; CLC bio. N. Thomson: A. Employment (full or 
part-time); Significant; CLC bio. S. Mønsted: A. Employment (full or part-time); 
Significant; CLC bio. J. Grydholt: A. Employment (full or part-time); Significant; 
CLC bio. B. Knudsen: E. Ownership Interest (stock, stock options, patent or 
other intellectual property); Significant; CLC bio. M. Bundgaard: A. Employment 
(full or part-time); Significant; CLC bio. J. Buur Sinding: A. Employment (full or 
part-time); Significant; CLC bio. H. Handberg: A. Employment (full or part-time); 
Significant; CLC bio. A. K. Hein: A. Employment (full or part-time); Significant; 
CLC bio. M. Nygaard Ravn: A. Employment (full or part-time); Significant; CLC 
bio. A. Joecker: A. Employment (full or part-time); Significant; CLC bio. M. 
Værum: A. Employment (full or part-time); Significant; CLC bio. R. Forsberg: A. 
Employment (full or part-time); Significant; CLC bio.

P15.74
Characterising the genetic architecture of the miRNA response to 
Mycobacterium tuberculosis
K. J. Siddle1, L. Tailleux2, Y. Nédélec3, E. Patin1, L. Barreiro3, L. Quintana-Murci1;  
1Institut Pasteur, Unit of Human Evolutionary Genetics, Paris, France, 2Institut Pasteur, 
Unit of Mycobacterial Genetics, Paris, France, 3CHU Sainte-Justine, University of 
Montreal, Montreal, QC, Canada.

Tuberculosis is a major public health problem, with 1.7 million deaths annu-
ally worldwide. Despite evidence to suggest there is a heritable component 
to susceptibility to Tuberculosis, little is known about the underlying gene-
tic and epigenetic factors. In recent years, expression quantitative trait loci 
(eQTL) studies have provided abundant information about both the genetic 
basis of variation in gene expression and inter-individual regulatory varia-

tion, offering new insight into the aetiology of susceptibility to complex di-
sease. However, despite their critical role in the immune response, the cha-
racterisation of the genetic architecture of miRNAs remains comparatively 
unexplored. Here we aimed to understand variation in miRNA expression in 
the presence/absence of Mycobacterium tuberculosis (MTB), the aetiologi-
cal agent of TB, and to dissect the genetic basis of such variation. To this end, 
we profiled miRNA expression, by microarray, in dendritic cells before and 
after MTB infection for 18 hours in 65 individuals. We observed a significant 
change in expression for 40% of miRNAs upon infection, as well as a mar-
ked shift in the distribution of correlations between miRNA and, previously 
characterised, mRNA profiles, implying extensive remodelling of regulatory 
networks. To understand the genetic architecture of this response we map-
ped miR-eQTLs before and after infection, by combining our expression data 
with whole-genome genotyping of the same individuals. We found over 3% 
of miRNAs to be associated with a cis-eQTL, including 2 infection-dependent 
associations. One of these miRNAs, miR-326, was also significantly dysregu-
lated upon infection, providing a novel candidate for influencing variability 
in the response to MTB.

 K.J. Siddle: None. L. Tailleux: None. Y. Nédélec: None. E. Patin: None. L. 
Barreiro: None. L. Quintana-Murci: None.

P15.75
PON-P, accurate predictor for variation pathogenicity
M. Vihinen1, A. Niroula1, S. Urolagin1, J. Väliaho2;  
1Lund University, Lund, Sweden, 2University of Tampere, Tampere, Finland.

High throughput sequencing data generation demands the development of 
methods for interpreting the effects of genomic variants. Numerous com-
putational methods have been developed to assess the impact of variations 
because experimental methods are unable to cope with both the speed and 
volume of data generation. We have developed Pathogenic-Or-Not-Pipeline 
(PON-P), which provides higly accurate predictions for the effects of missen-
se variants. The accuracy is 0.90 when the prediction reliability is 0.95. The 
method is based on machine learning and utilizes random forest classfier. It 
has been trained and tested with a dataset of some 32 000 experimentally 
verified disease-causing or benign cases available in VariBench, database 
for variation benchmarks. The original version (Olatubosun et al., 2012) 
has been further developed. A related tool is available for mismatch repair 
(MMR) repair gene variations (Ali et al., 2012). PON-MMR has accuracy of 
0.87. When applied to 758 unclassified variants in InSiGHT database, it could 
classify 248 cases (40.3 %) as pathogenic or benign. The tools are availab-
le at http://bioinf.uta.fi/PON-P/ and http://bioinf.uta.fi/PON-MMR/. The 
tools are freely available and can handle large numbers of cases. PON-P can 
be used for screening and prioritizing variants in order to determine delete-
rious ones and for further experimentation.
References:
Ali, H. S., Olatubosun, A. and Vihinen, M. (2012) Classification of mismatch 
repair gene missense variants with PON-MMR. Hum. Mutat. 33, 642-650.
Olatubosun, A., Väliaho, J., Härkönen, J., Thusberg, J. and Vihinen, M. (2012) 
PON-P: Integrated predictor for pathogenicity of missense variants. Hum. 
Mutat. 33, 1166-1174.

 M. Vihinen: None. A. Niroula: None. S. Urolagin: None. J. Väliaho: None.

P15.76
Investigation of genome-wide DNA methylation marks associated 
with FV Leiden mutation in patients with venous thrombosis
D. Aïssi1, J. Dennis2, F. Gagnon2, P. Morange3, D. Trégouët1;  
1INSERM UMRS 937, Paris, France, 2Dalla Lana School of Public Health, Toronto, ON, 
Canada, 3INSERM UMR_S 1062, AP-HM, Marseille, France.

Several lines of evidence are emerging to suggest that DNA methylation 
marks are involved in the susceptibility of various complex human diseases 
including thrombosis-related disorders. As part of a general project aimed 
at identifying DNA methylation-sensitive regulatory mechanisms associated 
with biomarkers of the fibrinolysis/coagulation cascade, we measured 
genome-wide DNA methylation levels in peripheral blood samples of 349 
patients with venous thrombosis (VT) using the dedicated Illumina Human-
Methylation450 bead array. In the current study, we undertook a genome-
wide analysis of 485,577 CpG sites to assess whether patients carrying the 
FV Leiden mutation might be associated with specific DNA methylation pro-
files. We identified a locus on chromosome 1 characterized by two CpG si-
tes whose DNA methylation levels differed significantly (p = 6.12 10-12 and 
7.24 10-11) between carriers (N = 98) and non-carriers (N = 251). Of note, 
the smallest p-value observed at the F5 gene, also on chromosome 1, was 
p = 0.571. We further tested whether these two CpG sites were associated 
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with a biomarker of VT risk known to be under the strong influence of FV 
Leiden mutation, the agkistrodon contortrix venom (ACV) test that explores 
the Protein C anticoagulant pathway. Strong associations were observed (p 
= 9.47 10-10 and p = 3.02 10-7) which subsequently vanished (p > 0.10) 
after adjusting for FV Leiden mutation. These results, if confirmed in inde-
pendent samples, would add novel insights into the epigenetic regulation of 
the coagulation cascade.

 D. Aïssi: None. J. Dennis: None. F. Gagnon: None. P. Morange: None. D. 
Trégouët: None.

P16.001
Correlation between Apolipoprotein E gene polymorphisms and the 
dose for acenocoumarol maintenance in Bulgarian patients
R. Tzveova1,2, A. Dimitrova – Karamfilova3, Y. Patokova3, T. Solarova3, I. Petrova3, G. 
Naydenova4, R. Kaneva1,2, G. Nachev3, V. Mitev1,2;  
1Department of Medical Chemistry and Biochemistry, Medical University, Sofia, Bulgaria, 
2Molecular Medicine Center, Medical University, Sofia, Bulgaria, 3“St. Ekaterina“ 
University, National Multi-profile Active Treatment Hospital, Sofia, Bulgaria, 4Second 
Department of Cardiology, UMATH „Dr. G. Stansky“, Pleven, Bulgaria.

Acenocoumarol is an anticoagulant which acts through interference with 
the recycling of vitamin K in the liver, leading to reduced activation of sever-
al clotting factors. Apolipoprotein E plays a central role in the uptake of the 
lipid-soluble vitamin K.
The aim of this study was to evaluate whether variations in the ApoE gene 
influence acenocoumarol maintenance dose in Bulgarian patients on anti-
coagulant therapy.
The genotypes of 64 patients with acenocoumarol treatment in mainte-
nance doses were determined by High Resolution Melting assay. The doses 
for acenocoumarol maintenance were compared among patients with diffe-
rent genotypes.
In the group of patients, the frequencies of ε2/ε3, ε2/ε4, ε3/ε3, ε3/ε4, ε4/
ε4 genotypes were 9.4%, 1.6%, 1.5%, 67.2%, 20.3%, 1.6%, respectively. The 
acenocoumarol maintenance dose showed a genotype related effect. The 
acenocoumarol dose of group ε2 (ε2/ε3) was 5.78 ± 0.37 mg/d, higher than 
that of group ε3 (ε3/ε3, 2.87 ± 0.41 mg/d, P=0.013) or group ε4 (ε4/ε4, ε3/
ε4, 2.43 ± 0.58 mg/d, P=0.002). ApoE genotype explains 9.9% of acenocou-
marol dose variance (analysis of variance, P=0.01). However, the regression 
analysis of ApoE together with data on VKORC1*2, CYP2C9*2 and CYP2C9*3 
polymorphisms show that only VKORC1*2 and CYP2C9*2 are significantly 
associated with the acenocoumarol maintenance dose.
In conclusion, our study results show that ApoE polymorphisms have a mi-
nor influence on the individual dose for acenocoumarol maintenance in Bul-
garian patients on anticoagulant therapy.

 R. Tzveova: None. A. Dimitrova – Karamfilova: None. Y. Patokova: None. T. 
Solarova: None. I. Petrova: None. G. Naydenova: None. R. Kaneva: None. G. 
Nachev: None. V. Mitev: None.

P16.002
Association of LOXL1 and HTRA1 genes polymorphisms with both 
forms of advanced age-related macular degeneration in Turkish 
patients
M. Yılmaz1, D. Yücel-Yılmaz2, R. Özgül3;  
1Hacettepe University Institute of Neurological and Pyschiatrical Sciences, Ankara, 
Turkey, 2Hacettepe University Department of Pediatrics, Metabolism Unit, Ankara, 
Turkey, 3Hacettepe University, Institute of Child Health,Department of Pediatrics, 
Metabolism Unit, Ankara, Turkey.

Age related macular degeneration (AMD) is clinically heterogenous disorder 
and the most frequent cause of irreversible blindness in the elderly popu-
lation. Several single nucleotide polymorphisms (SNPs) have been linked 
to the risk of developing AMD. Complement Factor H (CFH) and ARMS2/
HTRA1 genes were shown to be associated with a distinct component of the 
AMD phenotype. Recently, lysyl oxidase-like 1 (LOXL1) gene was shown to 
be involved in a significant fraction of exudative AMD in Japenese populati-
ons. Y402H variant in CFH and A69S polymorphism in ARMS2 genes were 
shown to be associated for both types of end stage AMD in Turkish patients 
in our previous studies. The purpose of this study is to determine whether 
polymorphisms in the HTRA1 and LOXL1 gene are associated with advanced 
AMD in Turkish patients.
Genotyping of 87 age-matched healthy individuals and 95 unrelated late 
AMD patients were performed by direct sequence analysis. Both genes 
were analyzed for deviations from Hardy-Weinberg equilibrium and no si-
gnificant deviations were detected ( HTRA1 controls p=0.92 HTRA1 cases 
p=0.15; LOXL1 controls p=0.05 LOXL1 cases p=0.14). The association bet-
ween AMD and genotypes were evaluted and analyzed by logistic regression 

method. According to the statistical analysis, HTRA1 AA genotype is found 
to be highly associated with AMD (AA genotype OR=5.33,1.95-14.58%CI;p= 
0.001) when compared to GG genotype. However, LOXL1 genotypes did not 
show any significant association with AMD (P=0,847). This study suggest 
that HTRA1 rs11200638 polymorphism is highly associated for both types 
of end-stage AMD in Turkish populations whereas LOXL1 is not.

 M. Yılmaz: None. D. Yücel-Yılmaz: None. R. Özgül: None.

P16.003
Effect of Gas6 c.834+7G>A polymorphism and the interaction 
of known risk factors on age-related macular degeneration 
pathogenesis in Hungarian patients
I. Balogh1, A. Vajas1, L. Takács1, E. Dzsudzsák1, Á. Fekete1, É. Márhoffer1, L. Kardos2, É. 
Ajzner3, B. Hurtado4, P. Garcia de Frutos4, A. Berta1, G. Losonczy1;  
1University of Debrecen, Debrecen, Hungary, 2Kenézy Gyula County Hospital, Debrecen, 
Hungary, 3Jósa András Teaching Hospital, Nyíregyháza, Hungary, 4Institute of 
Biomedical Research of Barcelona, Barcelona, Spain.

Age-related macular degeneration (AMD) is the leading cause of blindness 
in the elderly in the developed world. Numerous genetic factors contribu-
te to the development of the multifactorial disease. We performed a case-
control study to assess the risk conferred by known and candidate genetic 
polymorphisms on the development of AMD. We searched for genetic inter-
actions and for differences in dry and wet AMD etiology.
213 patients with exudative, 67 patients with dry AMD and 106 controls 
were tested for 12 polymorphisms in Apolipoprotein E, complement factor 
H, complement factor I, complement component 3, blood coagulation factor 
XIII, HTRA1, LOC387715, Gas6 and MerTK genes. Gas6 c.834+7G>A poly-
morphism was found to be significantly protective against wet type AMD 
(OR=0.50, 95%CI:0.26-0.97, p=0.04). Multiple regression models revealed a 
genetic interaction in the dry AMD subgroup. In the absence of C3 risk allele, 
mutant genotypes of both CFH and HTRA1 behaved as strong risk factors 
(OR=7.96, 95%CI:2.39-26.50, p=0.0007, and OR=36.02, 95%CI:3.30-393.02, 
p=0.0033, respectively), but reduced to neutrality otherwise. The risk allele 
of C3 was observed to carry a significant risk in the simultaneous absence 
of homozygous CFH and HTRA1 polymorphisms only, in which case it was 
associated with a near-five-fold increase in the odds of dry AMD (OR=4.93, 
95%CI:1.98-12.25, p=0.0006). Our results suggest a protective role of Gas6 
c.834+7G>A polymorphism in exudative AMD development. In addition, no-
vel genetic interactions were revealed between CFH, HTRA1 and C3 poly-
morphisms that might contribute to the pathogenesis of dry AMD.

 I. Balogh: None. A. Vajas: None. L. Takács: None. E. Dzsudzsák: None. Á. 
Fekete: None. É. Márhoffer: None. L. Kardos: None. É. Ajzner: None. B. 
Hurtado: None. P. Garcia de Frutos: None. A. Berta: None. G. Losonczy: None.

P16.005
Variant Association Tools (VAT) for association analysis of large scale 
sequence and exome genotyping array data
G. Wang1, B. Peng2, S. M. Leal1;  
1Baylor College of Medicine, Houston, TX, United States, 2The University of Texas MD 
Anderson Cancer Center, Houston, TX, United States.

Currently there is great interest in detecting rare variant associations with 
complex traits. The vast majority of methods developed to test for rare vari-
ant associations aggregate variants across a region, which is usually a gene. 
We developed variant association tools (VAT), a tool-set that implements a 
quality control and association analysis pipeline for rare variant association 
studies using sequence or genotyping array data. Highlights of VAT include 
variant site/call level quality control, summary statistics (HWE, Ti/Tv, etc), 
phenotype/genotype based sample selections, variant annotation, selection 
of loci for analysis and a number of rare variant association methods for 
analysis of qualitative and quantitative traits. The association testing frame-
work implemented in VAT is regression based which readily allows for fle-
xible construction of association models with multiple covariates, weighting 
(based on allele frequencies or predicted functionality), interactions terms 
and models for pathway analysis. VAT is capable of rapidly scanning through 
data using multi-processes computation, adaptive permutation and conduc-
ting multiple association tests simultaneously. Additionally a programming 
interface is provided to readily facilitate user implementation of novel asso-
ciation methods. The VAT pipeline can be applied to sequence data, imputed 
data and genotyping array data, e.g. exome chip. VAT is highly beneficial in 
performing association analysis on small to large scale studies of complex 
traits making use of the latest genotyping and sequencing technologies.

 G. Wang: None. B. Peng: None. S.M. Leal: None.
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P16.006
Expression of CTLA4 isoforms is altered in patients with childhood 
asthma and is changing during treatment with inhaled corticosteroids 
and leukotriene receptor antagonist
U. Potočnik1, C. E. P. Kozmus2, V. Berce3;  
1University of Maribor, Faculty of Medicine, Center for Human Molecular Genetics and 
Pharmacogenomics, Maribor, Slovenia, 2University of Maribor, Faculty of Medicine, 
Maribor, Slovenia, 3Department of Pediatrics, University Medical Centre Maribor, 
Maribor, Slovenia.

Cytotoxic T lymphocyte antigen 4 (CTLA4), an important regulatory mole-
cule in the process of antigen presentation, was previously associated with 
pathogenesis of autoimmune diseases and asthma. To further evaluate CT-
LA4 as a potential biomarker, we
have measured the expression of CTLA4 gene isoforms with qPCR in pre-
viously untreated children with mild to moderate asthma before and 4-6 
weeks after the therapy with inhaled corticosteroids (ICS) or leukotriene 
receptor antagonist (LTRA).Median relative
expression of full length CTLA4 (flCTLA4) isoform in asthmatics was 0.440 
± 0.425, compared to 1.000 ± 0.738 in healthy controls (p<0.0001), and of 
soluble CTLA4 (sCTLA4) isoform in asthmatics was 0.580 ± 0.468 compared 
to 1.040 ± 1.080 in healthy controls (p<0.0001). After ICS treatment, the
sCTLA4 expression in asthmatics increased from 0.435 ± 0.295 to 0.645 ± 
0.573 (p=0.049), while after LTRA treatment decreased from 0.480 ± 0.520 
to 0.310 ± 0.355 (p=0.008). Our study shows that CTLA4 expression is dys-
regulated in asthma patients. ICS and LTRA treatments showed opposite 
effect on sCTLA4 expression which may be a reflection of thedifferent me-
chanism of action of both drugs in asthma.

 U. Potočnik: None. C.E.P. Kozmus: None. V. Berce: None.

P16.007
Clinical and Genetic Investigation of Bardet-Biedl Syndrome in 
Tunisia: A 30 years prospective population based, cohort study
O. MHAMDI1, C. Redin2, C. Stoetzel3, I. Ouertani1,4, F. Maazoul4, M. Chaabouni1,4, R. Mrad1,4, 
N. Smaoui5, J. Hejtmancik6, J. Mandel2,7,8, J. Muller2,8, H. Dollfus3,9, H. Chaabouni1,4;  
1Laboratoire de Génétique Humaine de la Faculté de médecine de Tunis, Tunis, Tunisia, 
2Institut de Génétique et de Biologie Mole´culaire et Cellulaire (IGBMC), CNRS UMR7104, 
INSERM U964, Strasbourg, France, 3Laboratoire de Génétique Médicale EA3949 
Inserm Avenir, Université de Strasbourg, Strasbourg, France, 4Service des Maladies 
Héréditaires et Congénitales de l’hôpital Charles Nicolle de Tunis. Boulevard 9 Avril 
1938, Tunis, Tunisia, 5GeneDx, Gaithersburg, Maryland, MD, United States, 6Ophthalmic 
Genetics and Visual Function Branch, National Eye Institute, National Institutes of 
Health, Bethesda, MD, United States, 7Chaire de Génétique Humaine, Collège de France, 
Illkirch, Strasbourg, France, 8Hôpitaux universitaires de Strasbourg, Laboratoire de 
Diagnostic Génétique, Strasbourg, France, 9Hôpitaux Universitaires de Strasbourg, 
Service de Génétique Médicale/Centre de Référence pour les Affections Génétiques 
Ophtalmologiques, Strasbourg, France.

Bardet-Biedl syndrome (BBS) is a ciliopathy and pleitropic autosomal reces-
sive disorder characterized by a wide spectrum of clinical signs including 
progressive retinal degeneration, polydactyly, obesity, learning difficulties, 
renal tract and genital anomalies as well as other less frequent features such 
as for instance anosmia, or Hirschrpung disease. Clinical diagnosis was esta-
blished if at least four major features are present in the patient. The pheno-
type spectrum of BBS is variable; some manifestations could appear during 
childhood. BBS is considered as a rare disorder. The aims of this study were 
to analyze the genetic epidemiology of BBS in Tunisia, further define the 
genotype- phenotype correlation. Materials and methods: Today 50 unre-
lated families including 75 patients were collected. Molecular analysis was 
performed using two successive methods, first genome wide scans with mi-
crosatellites markers and then exon capture coupled with high-throughput 
sequencing of thirteen ciliopathies genes. Results and discussions: The 
current prevalence of BBS in Tunisia has been estimated at 1:156 000. Mu-
tations were identified in the 28 analyzed families. Most frequent mutations 
were described in BBS1 and BBS2 genes. This data expands the mutations 
profile of BBS genes in Tunisia and suggests a divergence of the genetic spec-
trum comparing Tunisian and other populations. Two founder mutations 
were identified in BBS2 and BBS8 genes. Conclusion: This study showed 
the genetic heterogeneity of BBS in Tunisia. Molecular diagnosis of BBS has 
to be established in the country in order to offer the genetic counseling and 
prenatal diagnosis for affected families.

 O. Mhamdi: None. C. Redin: None. C. Stoetzel: None. I. Ouertani: None. F. 
Maazoul: None. M. Chaabouni: None. R. Mrad: None. N. Smaoui: None. J. 
Hejtmancik: None. J. Mandel: None. J. Muller: None. H. Dollfus: None. H. 
Chaabouni: None.

P16.008
Confirmation of a founder effect in Northern European population of 
a new beta-globin mutation (codons 8/9 (+AGAA))
N. Marchi1,2,3, S. Pissard4,5, E. Genin6,3, C. Vasseur4, N. Le Metayer4, C. Mereau7, A. Georgel8, 
M. Cliquennois8, C. Rose8;  
1Eco-Anthropologie et Ethnobiologie, UMR 7206 CNRS-MNHN-Paris 7, Paris, France, 
2Ecole Normale supérieure de Lyon, Lyon, France, 3Inserm UMR-946, Variabilité 
Génétique et Maladies Humaines, Institut Universitaire d’Hématologie, Université 
Paris Diderot, Centre d’Etude du Polymorphisme Humain, 27 rue Juliette Dodu, Paris, 
France, 4Service de génétique et de biochimie, GHU H. Mondor-A. Chenevier, Créteil, 
France, 5UPEC and INSERM-IMRB, Créteil, France, 6Inserm UMR-1078, CHU Morvan, 
Brest, France, 7Service de biochimie, CHU 59037 LILLE Cedex, Lille, France, 8Service 
d’hématologie, hôpital St Vincent de Paul, Université Catholique de Lille, GHICL,, Lille, 
France.

Beta-thalassemia is a genetic disease caused by a defect in the production of 
the beta-like globin chain. More than 200 different mutations are described 
that can lead to the disease and are mainly found in populations that have 
been exposed to malaria parasites. We recently described a duplication of 4 
nucleotides in the first exon of beta-globin gene in several families of pati-
ents originating from Nord-Pas-de-Calais (France). In order to determine if 
this mutation has arisen there or has been introduced by migrants from re-
gions of the world where thalassemia is endemic, we genotyped 4 unrelated 
mutation carriers and 32 controls from Nord-Pas-de-Calais for 97 european 
ancestry informative markers (EAIMs). Using these EAIMs and comparing 
with population reference panels, we showed that the patients were very 
similar to the controls and were closer to North European populations than 
to South European or Middle-East populations. Using the genotypes at 12 
microsatellite markers surrounding the beta-globin gene of the 4 mutati-
on carriers plus an additional one recently discovered, we found that they 
shared a common haplotype that signs a founder effect that was estimated 
to have taken place 225 years ago (9 generations).
Rare beta-thalassemia mutations have already been described in patients 
sampled in non-endemic regions but it is the first proof of a founder effect 
in Northern Europe. How this finding could challenge the hypothesis of a 
selective advantage of mutation carriers when exposed to malaria would be 
discussed.

 N. Marchi: None. S. Pissard: None. E. Genin: None. C. Vasseur: None. N. Le 
Metayer: None. C. Mereau: None. A. Georgel: None. M. Cliquennois: None. C. 
Rose: None.

P16.009
Whole population-based study of a Polynesian genetic isolate 
underscores gene environment interaction in biliary atresia
M. Girard1,2, A. L. Leutenegger3, M. Besnard4, A. Jannot1, M. Sahbatou3, P. Chune5, C. 
Tetaria5, S. Heath6, A. Munnich1, E. Jacquemin1, S. Lyonnet1, A. Henrion Caude7,2;  
1INSERM U781, Paris, France, 2Institut Imagine, Paris, France, 3Fondation Jean Dausset-
CEPH, Paris, France, 4Centre Hospitalier Territorial, Papeete, Tahiti, French Polynesia, 
5Banque d‘ADN de Polynésie, Papeete, Tahiti, French Polynesia, 6Centre de Génotypage, 
Institut Génomique, Commissariat à l’énergie atomique, Evry, France, 7Inserm U781, 
Paris, France.

Despites a century-old characterization of biliary atresia (BA), nothing is com-
monly assumed about heritability of this disease, its onset, its susceptibility 
factors nor its physiopathology. In this study, we provide the clues to thorough-
ly revisit BA as a multifactorial disease, related to genetic ancestry. Among the 
152,866 children born in French Polynesia between 1979 and 2009, 40 had 
biliary atresia accounting for an incidence of 26.1/100,000 live births, which is 
the highest incidence worldwide. Epidemiologic data and follow-up study over 
30 years period reveal statistically significant influence of environment with 
seasonality of births. In all 40 patients, we also studied genealogic and clinical 
data. Genome-wide analyses of 250,000 SNPs in 24 patients and their parents 
were performed. Genetic isolate was evidenced by genealogy, inbreeding coef-
ficient calculation (F=0.045) and principal component analysis. Contribution 
of environmental factors was integrated into an original statistical modeling. 
While homozygosity mapping revealed no significantly shared region, sugge-
stive linkage to chromosome 2q13.1 was identified in patients with environ-
mental constraint. Transmission disequilibrium test analysis further identified 
suggestive association with SNPs from 14 loci. Using bioinformatics, we could 
identify that the majority of genes that were encompassed in those loci were 
involved in the same highly significant pathway, specific to liver. Our findings 
provide a novel view of a complex genetic make-up in an isolate population 
underlying BA. Our study design unveils an approach to study the contribution 
of both ethnic and environmental factors in a rare disease.

 M. Girard: None. A.L. Leutenegger: None. M. Besnard: None. A. Jannot: 
None. M. Sahbatou: None. P. Chune: None. C. Tetaria: None. S. Heath: None. A. 
Munnich: None. E. Jacquemin: None. S. Lyonnet: None. A. Henrion Caude: 
None.
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P16.010
Appraising the clinical validity for pharmacogenetic markers of 
fluoropyrimidine response in the treatment of colorectal cancer
B. A. Jennings1, G. Willis2, J. Skinner1, Y. K. Loke1;  
1Norwich Medical School, Norwich, United Kingdom, 2Norfolk and Norwich University 
Hospital, Norwich, United Kingdom.

Pharmacogenetic tests are not routinely used for fluoropyrimidine treat-
ment stratification despite a high frequency of adverse events leading to 
significant morbidity and mortality. We have conducted a pharmacogene-
tic study of early adverse events in a cohort study of 254 colorectal cancer 
patients treated with 5-fluorouracil or capecitabine. Our objectives were to 
test the clinical validity of nine previously identified markers of toxicity in 
a broad clinical setting; and to identify any associations between severe ad-
verse events and six additional candidate variants of proximal enzymes in 
the pharmacodynamic and pharmacokinetic pathways.
We did not identify any significant associations for variants of the folate me-
tabolizing enzymes and toxicity. However, two pharmacokinetic enzymes 
were associated with this phenotype. We found a significant association 
with TYMP L471S (adjusted OR = 2.70 [1.23; 5.92], p = 0.01) and a signature 
of rarer DPYD mutations (adjusted OR = 6.76 [1.99; 22.96], p = 0.002).
If a prognostic test for early adverse events analysed the TYMP and DPYD 
variants as a signature, the sensitivity would be 45.5 %, with a positive pre-
dictive value of just 33.9 %. The poor clinical validity reflects the modest 
effect size or low allele frequencies of the individual predictive markers con-
sidered in this study. The combined effect of risk alleles for a given pheno-
type may be much larger or indeed smaller than implied by their individual 
effect sizes but meta-analyses of individualized data sets such as this will be 
required to identify genetic interactions and prognostic genetic signatures 
with promising clinical validity.

  B.A. Jennings: A. Employment (full or part-time); Significant; University of 
East Anglia. B. Research Grant (principal investigator, collaborator or consultant 
and pending grants as well as grants already received); Modest; H.A. Andrews 
Memorial Fund for Medical Research. G. Willis: A. Employment (full or part-time); 
Significant; Norfolk and Norwich University Hospital. J. Skinner: A. Employment 
(full or part-time); Significant; University of East Anglia. Y.K. Loke: A. Employment 
(full or part-time); Significant; University of East Anglia.

P16.011
Genetic analysis of BRCA1 and -2 haplotypes in patients with breast- 
and/or ovarian cancer in South Tyrol
A. J. Lanthaler, C. Platzer, H. Heidegger, M. Mitterer, F. D. Vogl;  
General Hospital Merano, Merano, Italy.

Introduction:
The purpose of this study was to determine haplotypes of BRCA1 and BR-
CA2 for patients with breast and/or ovarian cancer using common single 
nucleotide polymorphisms (SNPs).
Patients and Methods:
Patients with breast and/or ovarian cancer, unselected for family history, 
were identified through the local cancer registry. After written informed 
consent, participants provided a blood sample for genetic analysis. Genomic 
DNA was extracted by standard technique. Direct sequencing of the comple-
te coding region of BRCA1 and 2 was performed. A set of 12 SNPs in BRCA1 
and 16 SNPs in BRCA2 that were repeatedly present in our patient group 
were selected for genotyping. Haplotypes were designated as in Frosk et al 
(2007). Rare haplotypes were confirmed by LightCycler PCR and melting 
curve analysis.
Results: 
Blood was obtained of 183 patients. Ten patients (5.5%) with a deleterious 
BRCA mutation were excluded from haplotype analysis. In the remaining 
173 patients, 11 different BRCA1 haplotypes and 12 different BRCA2 haplo-
types were found. Of these, 4 BRCA1 haplotypes and 6 BRCA2 haplotypes 
reached a frequency greater than 5%, representing >93% of all BRCA1 and 
>84% of all BRCA2 haplotypes, respectively. Four BRCA1 haplotypes were 
detected only once.
Conclusions:
Common haplotypes in BRCA1/2 can be reliably determined using a limited 
number of SNPs. Using haplotypes, instead of single polymorphisms, might 
help to elucidate the impact of genetic variation in BRCA1/2 on cancer risk, 
since contradictory results in the literature could be due to the use of single 
polymorphisms only.

 A.J. Lanthaler: None. C. Platzer: None. H. Heidegger: None. M. Mitterer: 
None. F.D. Vogl: None.

P16.012
Frequency analysis of the CCR5-Delta32 allele in medieval and 
modern Romanian population
F. Raicu1,2, R. Cocos1, S. Schipor3, L. Bohiltea1;  
1University of Medicine and Pharmacy, Bucharest, Romania, 2Institute of Anthropology 
„Francisc I. Rainer“, Bucharest, Romania, 3“C.I. Parhon“ Institute of Endocrinology, 
Bucharest, Romania.

The CCR5-delta 32 mutation in human chemokine receptor gene can be con-
sidered a rare example of a beneficial mutation. The mutation gives its ho-
mozygous carriers complete resistance against HIV infection and has been 
proposed to provide protection against different lethal epidemics. Although 
the origin of the mutation indicates prehistoric times, repeated waves of let-
hal epidemics over medieval centuries strongly modified the European gene 
pool via bottleneck effect and seem to increase the frequency of CCR5-delta 
32 up to 20% as a result of selective advantage.
In order to investigate if the lethal epidemics of the medieval times selected 
the allele we analyzed the presence of this mutation in aDNA isolated from 
the skeletons discovered in Piaţa Universităţii archeological site and compa-
red them to the frequency in a control group from local modern population. 
This archaeological site is one of the biggest medieval cemeteries from Ro-
mania providing the opportunity to sample the same population at different 
points during the medieval period and beyond.
The comparisons couldn’t reveal strikingly different frequencies of the 
CCR5-delta 32 allele. Our preliminary results based on 18 aDNA of 150 
samples and 74 of 2500 modern DNA indicate that the frequency of the al-
lele in medieval Romanian population is not statistically significant when 
compared to contemporary one suggesting that lethal epidemics had little 
effect on its present day frequency. We can conclude based on preliminary 
data that increase in the allelic frequency of the mutant CCR5-delta 32 allele 
has been positive selected before the medieval centuries.

 F. Raicu: None. R. Cocos: None. S. Schipor: None. L. Bohiltea: None.

P16.013
Genetic polymorphisms involved in the up regulation of CD40L, in 
blood donors
C. Aloui1,2, A. Prigent1, J. Fagan1, V. Granados-Herbepin3, R. Touraine3, M. Hassine4, T. 
Chakroun5, F. Cognasse1,2, O. Garraud1,2, S. Laradi1;  
1Etablissement Français du Sang Auvergne-Loire, Saint Etienne, France, 2GIMAP-
EA3064, Faculté de médecine, Université de Saint Etienne, Saint Etienne, France, 
3Service de génétique moléculaire, CHU Nord, Saint Etienne, France, 4Banque du sang 
de l’Hôpital F Bourguiba, Monastir, Tunisia, 5Centre Régional de Transfusion Sanguine, 
Sousse, Tunisia.

Introduction: CD40-CD40 ligand (C40L) signaling pathway is a key way 
in the cooperation between immune and inflammatory cells. The CD40/
CD40L is also involved in a variety of autoimmune and inflammatory disor-
ders caused by a deficiency or abundance of one/both of the receptor-ligand 
molecules. Some genetic polymorphisms were shown as regulators of prote-
in expression. This study was conducted to investigate the polymorphisms 
responsible for the CD40L up regulation in blood donors.
Donors and Methods: We genotyped 450 blood donors (200 collected at 
the French Blood Establishment Auvergne Loire, France and 250 collected 
at the Blood Banks of Monastir and Sousse, Tunisia).
The studied CD40L polymorphisms are located in the 5‘UTR regulatory regi-
on, successively rs3092952 SNP A> G and rs201992677 [-/CAAA], an InDel 
SNP modifying the number of repeats of a CAAA microsatellite.
We performed Denaturing High Performance Liquid Chromatography me-
thod and automated sequencing.
Results and discussion: The two studied SNPs are in linkage disequilibri-
um so they should constitute a haplotype. Surprisingly, all the male donors 
presenting the G allele rs3092952 were also found to carry seven CAAA re-
peats (rs201992677) and even 8 CAAA repeats in 2 cases.
A significant difference was observed between the two populations (Tuni-
sian and French).
The next step will be to study whether the CD40L protein up expression is 
related to the G allele (previously known) or/and to the variable number of 
tandem CAAA repeats. This could induce a consequence on hyper activation 
of blood recipients in transfusion.

 C. Aloui: None. A. Prigent: None. J. Fagan: None. V. Granados-Herbepin: 
None. R. Touraine: None. M. Hassine: None. T. Chakroun: None. F. Cognasse: 
None. O. Garraud: None. S. Laradi: None.
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P16.014
Functional analysis of Immunochip candidate genes in Celiac Disease
L. PLAZA-IZURIETA1, N. Fernandez-Jimenez1, A. Jauregi-Miguel1, T. Lopez-Euba1, C. 
Wijmenga2, J. C. Vitoria1, J. R. Bilbao1;  
1BioCruces Research Institute/UPV-EHU, Leioa, Spain, 2University Medical Center 
Groningen, Groningen, Netherlands.

Celiac disease (CD) is an immune mediated multigenic disorder caused by 
intolerance to ingested gluten that develops in genetically susceptible indi-
viduals. The major genetic risk factor is HLA DQ2/DQ8 but it is not sufficient 
to explain all genetic susceptibility to CD. GWAS and IMMUNOCHIP perfor-
med in CD identified 39 non-HLA regions associated with CD, and a long list 
of candidate genes mapping these regions has been proposed.
The aim of this work was to analyze the expression of those genes in the 
intestinal mucosa of active and treated CD patients and controls, to question 
their implication in CD development, as well as the influence of the asso-
ciated SNPs in their expression.
Gene expression analysis was carried out using the Fluidigm BioMark™ HD 
Real-Time PCR System, in intestinal biopsies of 15 CD children at diagnosis 
and after >2 years on GFD, and 15 non-celiac controls. Statistical analyses 
to assess differential expression, genotype effect and correlation were per-
formed.
Ten out of 46 genes were differentially expressed when comparing active 
and treated patient mucosa, 15 genes showed differences between active 
disease and controls and 3 of them were constitutively downregulated in 
patient mucosa, independent of disease status. Correlation was found in the 
expression of some of the analyzed genes, and in depth studies may be able 
to clarify these relationships.
Several genes under association peaks seem to have a functional implication 
in the disease, but other genomic elements, such as miRNA or lncRNAs in the 
region should not be ruled out.

 L. Plaza-izurieta: None. N. Fernandez-Jimenez: None. A. Jauregi-Miguel: 
None. T. Lopez-Euba: None. C. Wijmenga: None. J.C. Vitoria: None. J.R. 
Bilbao: None.

P16.015
Survival in autosomal dominant cerebellar ataxias differs according 
to the mutational mechanism: prognostic implications
M. Monin1,2,3, S. Tezenas du Montcel4,5, C. Marelli6, C. Cazeneuve1, P. Charles1, G. 
Stevanin2,7,3, A. Brice1,2,3, A. Durr1,2,3;  
1AP-HP, Hôpital Pitié-Salpêtrière, Département de Génétique et de Cytogénétique, 
Paris, France, 2INSERM, UMR_S975 - Institut du cerveau et la moelle épinière, Paris, 
France, 3UPMC University Paris 06, UMR_S975, Paris, France, 4UPMC University Paris 
06, ER4, Modelling in Clinical Research, paris, France, 5AP-HP, Groupe Hospitalier Pitie-
Salpetrière, Biostatistics and Medical Informatics Unit, Paris, France, 6Département de 
Neurologie, Centre Hospitalier Universitaire, Montpellier, France, 7CNRS 7225 - CRICM, 
Paris, France.

Autosomal dominant cerebellar ataxias are a group of diseases affecting the 
cerebellum and its afferent/efferent tracts, characterized by genetic hetero-
geneity (SCA1 - 34). We studied 1013 index cases and estimated survival in 
461 index cases and 224 affected relatives with known mutations. Median 
age at death (n=461) was 68 years [28-97]. Comparison of 409 subjects with 
SCA due to CAG expansions (SCA1, 2, 3, 6, 7, 17, DRPLA) and 52 subjects 
with non-polyglutamine SCAs (SCA 11, 13, 14, 15, 23, 25, 28, 31, 32, 36) sho-
wed that survival was significantly shorter in the former (67 years [28-97] 
versus 83 years [45-95], p< .0001). SCA with polyglutamine expansions died 
16 years earlier and have a significantly reduced survival. Among polyglut-
amine SCA median age at death in SCA1 was 63 years [58-65], significantly 
earlier than SCA 2, 3, 6 and 7 (Log Rank 34.0, p= .0001). Death occurred 
8.1 years earlier in the offspring of polyglutamine SCA (p< .001) indicating 
anticipation. Despite significantly earlier age at onset in non-polyglutamine 
SCA (37.8 years ± 13.3 versus 29.0 years ±17.7, p< .001), the disease pro-
gression was faster in polyglutamine SCA (duration between age at onset 
and first examination 21.9± 14.6 years and 8.9± 6.9 years respectively, p< 
.0001). Duration between age at onset and death was 18 years in index cases 
with polyglutamine SCA.
Survival and severity among SCAs was significantly different according to 
the underlying mutational mechanism.

 M. Monin: None. S. Tezenas du Montcel: None. C. Marelli: None. C. 
Cazeneuve: None. P. Charles: None. G. Stevanin: None. A. Brice: None. A. 
Durr: None.

P16.016
Extensive genetics of Cerebral Cavernous Malformation in Italy
S. Penco, M. Cigoli, F. Avemaria, P. Primignani, G. Gesu, A. La Camera, A. Citterio, M. 
Cenzato, L. Tassi;  
Niguarda Ca‘ Granda Hospital, MIlano, Italy.

Cerebral Cavernous Malformations (CCM) (OMIM 116860; Orpha code: 
ORPHA 164) are a diffuse cerebrovascular disease characterized by abnor-
mally enlarged and leaky capillaries arranged in mulberry-like structures 
with no clear flow pattern. The lesion might predispose to seizures, focal 
neurological deficits or fatal intracerebral hemorrhage. However a CCM can 
also remain neurologically silent. It might either occur sporadically or as an 
inherited disorder with incomplete penetrance and variable expressivity.
The Familial form of this disease (FCCM), is defined as the occurrence of 
CCMs in at least two family members and/or the presence of multiple CCMs 
and/or the presence of a disease-causing mutation in one of the three ge-
nes in which mutations are known to cause familial CCM. Diagnosis is made 
by clinical history and family history; physical examination including neu-
rological, cutaneous and retinal; brain and/or spinal cord MRI; and when 
available, histopathologic examination of tissue specimens. The diagnosis 
of FCCM can be confirmed by molecular genetic testing of the following 
three genes in which mutations are known to cause FCCM: KRIT1/CCM1, 
MGC4607/CCM2, and PDCD10/CCM3. Sequencing analysis of the three ge-
nes should be integrated by Multiple Ligation Probe Assay (MLPA) to search 
for genomic rearrangements.
We present here data from 87 Italian FCCM analyzed both by sequence and 
MLPA analysis. We identified KRIT1/CCM1 mutations in 65.52%, MGC4607/
CCM2 mutations in 17.24%, PDCD10/CCM3 in 12.64% and no mutations in 
2.3% of the analysed cases.
According to our results, more than 90% of the familial form of the disease 
present a genetic mutation.

 S. Penco: None. M. Cigoli: None. F. Avemaria: None. P. Primignani: None. G. 
Gesu: None. A. La Camera: None. A. Citterio: None. M. Cenzato: None. L. 
Tassi: None.

P16.017
Pulmonary and extrapulmonary parameters are significantly 
associated with IL8 polymorphisms in Chronic Obstructive Pulmonary 
Disease.
R. Baz-Dávila1, E. Córdoba-Lanús1, A. Espinoza-Jiménez1, C. Rodríguez1, J. deTorres2, N. 
Varo3, D. Almeida-González1, C. Casanova4;  
1Research Unit, Hospital Universitario NS de Candelaria, Santa Cruz de Tenerife, Spain, 
2Pulmonary Department, Clínica Universitaria de Navarra, Santa Cruz de Tenerife, 
Spain, 3Biochemical Analysis Department, Clínica Universitaria de Navarra, Santa Cruz 
de Tenerife, Spain, 4Research Unit and Pulmonary Department, Hospital Universitario 
NS de Candelaria, Santa Cruz de Tenerife, Spain.

RATIONALE: COPD is characterized by airflow limitation and tobacco smo-
king is its major risk factor. IL8 is a proinflammatory chemokine mainly in-
volved in the initiation and amplification of acute inflammatory reaction. 
Here we aimed to test the association of IL-8, CXCR1 and CXCR2 polymor-
phisms and susceptibility to disease.
METHODS: 9 tagSNPs were genotyped in 744 caucasian individuals (202 
COPD patients, 90 smokers with normal lung function and 452 healthy con-
trols). Clinical variables were measured at baseline and annually over a 2 
years period. Pulmonary compromise was measured using lung function, 
and the extrapulmonary manifestations were determined using the BODE 
index. We also determined plasma levels of IL-6, IL-8, IL-16, TNF-α, MCP-1, 
MMP-9, PARC and VEGF in COPD patients.
RESULTS: No significant association was found between gene variants or 
haplotypes with predisposition to disease when comparing COPD patients 
with control groups. No relationship was observed between tagSNPs and 
cytokines levels. Significant associations were found between the rs4073 
(T/A), rs2227306 (T/C) and rs2227307 (T/G) in the IL8 gene and FEV1%, 
FEV1/FVC and GOLD status (p<0.05) at baseline in COPD patients. The 
rs4073A, rs2227306C and rs2227307T alleles were significantly associated 
with patients who scored higher in the BODE index and showed an impor-
tant decrease in their FVC during the 2 years follow-up period.
CONCLUSIONS: Despite no significant association was found between gene 
variants and COPD susceptibility, three polymorphisms in the IL8 gene ap-
pear to be involved in a worse prognosis of disease, by a reduction in lung 
capacity and an increased BODE index.

 R. Baz-Dávila: None. E. Córdoba-Lanús: None. A. Espinoza-Jiménez: 
None. C. Rodríguez: None. J. deTorres: None. N. Varo: None. D. Almeida-
González: None. C. Casanova: None.
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P16.019
Type and frequency of CNVs in a group of Bulgarian patients with 
congenital malformations and intellectual disability
S. P. Hadjidekova1, D. Avdjieva-Tzavella2, B. B. Rukova1, D. V. Nesheva1, R. Tincheva2, D. 
Toncheva1;  
1Department of Medical Genetics, Medical University-Sofia, Sofia, Bulgaria, 2State 
University Pediatrics Hospital “Queen Evdokia”, Medical Faculty, Medical University, 
Sofia, Bulgaria, Sofia, Bulgaria.

Introduction: The development of microarray technology revealed an un-
expected large number of deletions and duplications in the human genome 
whose clinical significance is unknown in some cases. This requires a tho-
rough population study of CNVs in healthy individuals and patients.
Methods: Oligo array-CGH (BlueGnome CytoChip oligo 2X105K, v1.1, 35kbp 
backbone resolution) was applied in 52 patients with developmental delay 
and multiple congenital anomalies.
Results: A total of 247 CNVs were detected, of which 15 pathogenic, 108 
with unknown clinical significance and 124 benign - mean number of CNVs 
per patient – 4,5.
Unknown CNVs in chromosomal loci 2q37.3, 10q11.22, Xp22.33 (19 varia-
tions) were found in over 5% of patients, which were probably not patho-
genic.
The most common benign variations were in 15q11.2, 8p11.23, 6p21.32, 
3q26.1, 14q11.1 and 12p13.31 loci, occurring in over 10% of the patients.
Conclusion: We determined benign and probably not pathogenic variants in 
Bulgarian patients. There is an obvious need for large population studies. 
This would facilitate the interpretation of unknown genomic imbalances in 
clinical aspect. Besides, it would help the widespread introduction of CGH 
microarray in diagnostic practices - postnatal and prenatal genetic diagno-
sis.
Acknowledgements: Grant 02/76-21.12.2009, National Science Fund, Bul-
garia.

 S.P. Hadjidekova: None. D. Avdjieva-Tzavella: None. B.B. Rukova: None. D.V. 
Nesheva: None. R. Tincheva: None. D. Toncheva: None.

P16.020
Gene-gene interaction between APOE and USF1 for coronary heart 
disease in TARF study
E. Komurcu Bayrak1, M. Poda1, A. Onat2, V. Sansoy3, B. Yuzbasiogullari1, N. Mononen4, T. 
Lehtimaki4, S. Humphries5, N. Erginel Unaltuna1;  
1Istanbul University, Institute for Experimental Medicine, Department of Genetics, 
Istanbul, Turkey, 2Emeritus, Istanbul University, Cerrahpasa Medical Faculty, 
Department of Cardiology, Istanbul, Turkey, 3Istanbul University, Institute of Cardiology, 
Department of Cardiology, Istanbul, Turkey, 4Tampere University, Tampere University 
Hospital, Department of Clinical Chemisty, Tampere, Finland, 5University College 
London, Center for Cardiovascular Genetics, London, United Kingdom.

Background: Epistatic gene-gene interactions could contribute to the he-
ritability of coronary heart disease, but limited investigations have been 
reported. USF1 is a key regulator of several genes involved in lipid and 
glucose metabolism as a transcription factor. APOE has been identified as 
a target gene of USF1. APOE gene polymorphisms (SNP) have been shown 
to associate with plasma apoE concentrations, lipid levels and cardiovas-
cular disease. In this study, we investigated a possible interaction between 
these two genes on coronary heart disease risk in Turkish Adult Risk Factor 
(TARF) Study.
Methods: A population-based cross-sectional survey conducted from 
1998-2011 included 1874 randomly selected adults (mean age 54.4±11.9 
years, 49% men) participating TARF study. 111 of these individuals were 
diagnosed as coronary heart disease. Genotyping of -219G/T (rs405509), 
+113G/C (rs440446) and ε2/ε3/ε4 (rs429358 and rs7412) polymorphis-
ms in APOE gene and also ex11G/A (rs3737787) and int7C/T (rs2073658) 
polymorphisms in USF1 gene was performed using the Taqman technology 
(ABI 7900HT, Applied Biosystems, CA). Gene-gene interaction effects were 
analyzed using traditional multiple regression models.
Results: The logistic regression model showed there were significant in-
teractions effect between APOE -219G/T and +113G/C polymorphisms and 
USF1 int7C/T on coronary heart disease of the Turkish adults (P for interac-
tion =0.009 and =0.01, respectively). After adjustment for age, gender, body 
mass index and diabetes mellitus, these interactions were also showed (P 
for interaction =0.004 and =0.02, respectively).
Conclusion: Gene-gene interaction between APOE and USF1 plays an im-
portant role in coronary heart disease risk in Turkish population.

 E. Komurcu Bayrak: None. M. Poda: None. A. Onat: None. V. Sansoy: 
None. B. Yuzbasiogullari: None. N. Mononen: None. T. Lehtimaki: None. S. 
Humphries: None. N. Erginel Unaltuna: None.

P16.021
Polimorphisms of CYP2B6 and CYP2D6 genes associated with drug 
metabolism in Roma population samples
R. Szalai, C. Sipeky, L. Jaromi, L. Magyari, P. Matyas, J. Bene, B. Duga, E. Kovesdi, A. Szabo, 
B. Melegh;  
University of Pecs, Department of Medical Genetics and Szentagothai Research Centre, 
Pecs, Hungary.

The human cytochrome P450 B6 and D6 (CYP2B6 and CYP2D6) enzymes, 
members of the cytochrome superfamily, play major role in the metabolism 
of several substrates such as drugs and other xenobiotics. These phase I 
enzymes are known to commonly contribute the biotransformation of cli-
nically important pharmaceuticals, including anticancers (tamoxifen), anti-
depressants (anandamide), anxiolytics (sertraline), opioid analgesics (me-
thadone). The purpose of this study was to investigate the allelic frequencies 
of three major functional gene variants, CYP2B6 G516T, CYP2D6 C100T and 
CYP2D6 G1846A in Hungarian Roma population compared with Hungari-
an Caucasian controls. A total of 426 Roma cases (151 males, 275 females; 
mean age 43.3±0.87 years) and 431 Hungarian controls (248 male, 173 
females; mean age 37.6±0.61 years) were genotyped for three SNPs using 
RT-PCR assay and direct sequencing. We found significant differences in the 
presence of rare variant in case of CYP2B6 G516T (p≤0.001) and CYP2D6 
C100T (p=0.003) and G1846T (p=0.022) between the Hungarian Roma and 
Hungarian general population. The 516T allele frequency was 67.1% in the 
Roma group, 42.7% in controls, whereas the minor CYP2D6 100T allele was 
present in 53.3% in Romas, while 41.1% in healthy Hungarians. The allele 
frequency of 1864A was 45.1% in Roma samples and 36.2% in controls. Our 
results suggest, that both pharmacogenetical and clinical factors including 
ethnicity can influence the efficacy of individual drug therapy.

 R. Szalai: None. C. Sipeky: None. L. Jaromi: None. L. Magyari: None. P. 
Matyas: None. J. Bene: None. B. Duga: None. E. Kovesdi: None. A. Szabo: 
None. B. Melegh: None.

P16.022
CFTR gene rearrangements in Argentinean cystic fibrosis patients
L. P. Gravina, C. Crespo, H. Giugno, C. Castaños, L. Chertkoff;  
Hospital de Pediatría „Prof. Dr. Juan P. Garrahan“, Buenos Aires, Argentina.

Introduction: Cystic Fibrosis (CF) is an autosomal recessive disease mainly 
caused by point mutations and small deletions in the CFTR gene. Besides, 
more than 30 large deletions that remain undetected when using conven-
tional PCR techniques have been described in CFTR gene. Some of these de-
letions can reach frequencies up to 6% in certain populations. In Argentina, 
the study of 32 mutations prevalent in Caucasian population detects about 
76% of cystic fibrosis alleles. To date, it is unknown the contribution of CFTR 
rearrangements in the development of CF in this population.
Objective: To determine the frequency of large deletions in the CFTR gene in 
Argentinean cystic fibrosis patients with at least one unidentified mutation.
Materials and Methods: The number of copies from all 27 exons in the CFTR 
gene was studied by Multiplex Ligation-dependent Probe Amplification 
(MLPA) in 74 CF patients with one or none identified mutation.
Results: CFTR rearrangements were detected in 11 of the 91 alleles studied 
(12%), 7 as a second mutation and 2 in homozygote form. Six different re-
arrangements were identified: CFTRdele2, CFTRdele2, 3, Del17a-17b-18, 
CFTRdele19, Del22-24 and CFTRdele1-24. CFTRdele2, Del17a-17b-18 and 
CFTRdele19 were found in more than one allele.
Conclusions: The analysis of the CFTR gene deletions allowed increasing the 
sensitivity of the molecular study. The frequency of CFTR deletions found in 
this group of CF patients suggests that this methodology should be incorpo-
rated into the diagnostic algorithm in Argentinean population.

 L.P. Gravina: None. C. Crespo: None. H. Giugno: None. C. Castaños: None. L. 
Chertkoff: None.

P16.023
Graphically testing bi-allelic markers for Hardy-Weinberg equilibrium
J. Graffelman;  
Universitat Politecnica de Catalunya, Barcelona, Spain.

In genetic association studies markers are usually tested for Hardy-Wein-
berg proportions (HWP). Such tests are relevant, as deviations from HWP 
may be the result of genotyping error, can result from population stratifica-
tion or can be indicative of marker-disease association. The classical test for 
HWP is the the chi-square test, though nowadays exact test procedures have 
become increasingly popular. Testing becomes unwieldy if large numbers 
of markers are tested simultaneously, leading to large amounts of statistics 
and p-values. In this talk we show that all HWP testing can be done gra-
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phically, by simultaneously representing all markers in a de Finetti diagram 
or ternary plot. Hardy-Weinberg equilibrium traces a parabola inside the 
ternary plot. Curves that delimit the acceptance region of the HWP test can 
be traced in the plot as well. For chi-square tests (with or without continuity 
correction) the limits of the acceptance region are smooth curves. The ac-
ceptance region of exact tests can be represented by zigzag lines. In this way 
the significance status of large databases of markers can be glanced from a 
single diagram. Systematic heterozygote excess or dearth for the markers 
under study is then easily detected. Alternative graphical presentations for 
representing marker data using log-ratio transformations of the genotype 
counts are also considered. In log-ratio coordinates, the Hardy-Weinberg 
law is a straight line. Examples of graphical tests with HapMap data and 
markers involved in colon cancer will be shown. Software for making all dia-
grams (the R-package HardyWeinberg) will be discussed.

 J. Graffelman: None.

P16.024
Whole exome sequencing to find de novo causal variants: sample size 
and significance
C. G. F. de Kovel, B. P. C. Koeleman;  
UMC Utrecht, Utrecht, Netherlands.

Whole exome sequencing technology enables the detection in patients of 
de novo variants that might be responsible for their condition. Sometimes, 
a single trio is investigated in a diagnostics-like setting, while in other stu-
dies, large series of patients with the same disorder and their parents are 
sequenced to find genes with multiple hits. Questions arise about whether 
particular results can be considered significant and about how many samp-
les are needed to find a significant result. We formulated equations to help 
answering these questions for specific experiments.
For example, the equations show that in the case of a single average-sized 
gene and a follow-up cohort, a second missense de novo hit in the gene 
would be significant with p<0.01, when at least one hit is found in a follow-
up sample of up to 300 patients. When a series of patients is sequenced, a 
more heterogeneous disease will require a larger cohort to find multiple hits 
in the same gene. At the same time, in a larger cohort, more hits per gene 
must be found to be considered significant. This trade-off will be demon-
strated. Also, the size of the gene matters. For example, finding a double hit 
in an average-sized gene in a sample of 50 patients occurs with p=0.02 by 
accident, while finding a double hit in one of the 5% largest genes occurs 
with p=0.09 by accident, and will therefore not be considered significant.
We will present some guidelines and rule-of-thumb-numbers.

 C.G.F. de Kovel: None. B.P.C. Koeleman: None.

P16.025
Paternal age explains a major portion of de novo germline mutation 
rate variability in healthy individuals
S. L. Girard1, L. Lemieux Perreault2, A. Barhdadi2, P. A. Dion1, M. Boivin3, M. Dubé2, G. A. 
Rouleau4;  
1CRCHUM, Montréal, QC, Canada, 2Institut de Cardiologie de Montréal, Montréal, QC, 
Canada, 3Université Laval, Québec, QC, Canada, 4Montreal Neurological Institute, 
Montréal, QC, Canada.

De novo mutations (DNM) are an important source of rare variants and are 
increasingly being linked to the development of many diseases. Recently, 
two studies using individuals with common psychiatric disorders, autism 
spectrum disorders (ASD) or schizophrenia, have shown a strong link bet-
ween the fathers’ age at time of conception and identified DNM hotspots 
across the genome1,2. Though they were both revealing, these studies were 
conducted on cohorts of patients with psychiatric disorders known to result 
in part from DNM. Using disease-free familial quartets we show for the first 
time that the overall ratio of somatic:germline DNM is 1:9 and that there is 
a positive correlation between paternal age and germline DNM in healthy 
subjects. Interestingly somatic and all CNV DNM did not vary with paternal 
age. We also found that DNM were not evenly distributed across the genome, 
which adds support to the possibility of DNM hotspots.

 S.L. Girard: None. L. Lemieux Perreault: None. A. Barhdadi: None. P.A. Dion: 
None. M. Boivin: None. M. Dubé: None. G.A. Rouleau: None.

P16.026
Genetic epidemiology of hearing loss in the Republic of Tuva 
(Southern Siberia)
O. L. Posukh1,2, M. S. Bady-Khoo1,3, O. V. Posukh4, I. V. Morozov5, N. A. Barashkov6,7, O. V. 
Skidanova8;  
1Institute of Cytology and Genetics, Siberian Branch of the Russian Academy of 
Sciences, Novosibirsk, Russian Federation, 2Novosibirsk State University, Novosibirsk, 
Russian Federation, 3Republican Hospital #3, Kyzyl, Republic of Tuva, Russian 
Federation, 4Institute of Molecular and Cellular Biology, Siberian Branch of the 
Russian Academy of Sciences, Novosibirsk, Russian Federation, 5Institute of Chemical 
Biology and Fundamental Medicine, Siberian Branch of the Russian Academy of 
Sciences, Novosibirsk, Russian Federation, 6Yakut Scientific Centre of Complex Medical 
Problems, Siberian Branch of the Russian Academy of Medical Sciences, Yakutsk, 
Russian Federation, 7M.K. Ammosov North-Eastern Federal University, Yakutsk, Russian 
Federation, 8Republican Children‘s Hospital, Kyzyl, Republic of Tuva, Russian Federation.

Hearing loss is a heterogeneous disorder due to genetic or environmental 
causes, or both. Сongenital (or early onset) sensorineural profound hearing 
loss is most likely caused by genetic factors. We created the uniform register 
of 1407 persons with different hearing impairments and conducted genetic 
epidemiological analysis of hearing loss in the Republic of Tuva located in 
Southern Siberia and bordered on the south with Mongolia. The total po-
pulation of the Republic of Tuva is ~310 000 and mainly represented by 
indigenous people, Turkic-speaking Tuvinians. We revealed 982 patients 
with severe-profound hearing impairment that is ~ 1 per 300 inhabitants 
of the Tuva have socially significant hearing loss. Moreover, congenital aural 
atresia and different ear deformities was found in 55 persons. Then, we ana-
lyzed the types of hearing impairments and excluded the patients with con-
ductive and mixed forms of hearing loss as well as patients with presbycusis 
or sensorineural deafness apparently caused by environmental factors. As 
a result, a group of patients with congenital (or early onset) sensorineural 
severe-profound hearing loss included 542 individuals. Mutation screening 
of the GJB2 gene entire coding region in 173 patients (mostly Tuvinians, and 
a few Russians) from this group revealed mutations p.W172C, c.235delC, 
p.V37I, c.299_300delAT, and c.35delG (only in Russian patients) in 24.3% of 
all examined patients. The p.W172C mutation makes the largest contributi-
on to deafness in Tuvinian patients. Carrier frequency of p.W172C in normal 
hearing Tuvinians (N=117) was found to be 4.3%.
The study was supported by RFBR grants #11-04-01221-а, #12-04-98520.

 O.L. Posukh: None. M.S. Bady-Khoo: None. O.V. Posukh: None. I.V. Morozov: 
None. N.A. Barashkov: None. O.V. Skidanova: None.

P16.027
Prevalence of Mutations in the GJB2 and GJB6 Genes in patients with 
Non-syndromic Deafness in UAE population
A. A. Mahasneh1, A. S. Doudin1, M. Alkasimi2, M. Bin Surour2;  
1Dept. of Aplied Biology, University of Sharjah, Sharjah, United Arab Emirates, 2Zayed 
Higher Organization for Humanitarian Care and Special Needs, Abu Dhabi, United Arab 
Emirates.

Hearing loss, affecting millions of people, is the most common form of sen-
sory impairment. It is a genetically heterogeneous disorder. The various 
deafness forms so far studied appear as monogenic disorders. They are all 
rare with the exception of one, caused by mutations in the gene encoding the 
gap junction protein connexin26, which accounts for about 1/3 to 1/2 of the 
cases of prelingual inherited deafness in Caucasian populations. This study 
focuses on two of the most common genes which cause autosomal recessive 
deafness, GJB2 and GJB6, to determine the frequency for common mutati-
ons in these genes. We specifically aim to estimate the prevalence of 35delG, 
167delT, and 235delC in the GJB2 gene and D13S1830 deletion mutation in 
the GJB6 gene in individuals with nonsyndromic hearing loss and in healthy 
individuals in the population of United Arab Emirates. Common mutations 
were screened for in extracted genomic DNA using PCR-RFLP and multiplex 
PCR techniques. Eighty-eight patients with non-syndromic hearing loss 
participated in the study from Sharjah, Abu Dhabi, and Al-Ain centers. The 
35delG mutation was the most common in our patients, and was the only 
one detected in 8 (homozygous for 35delG) out of 88 patients (9%). None 
of our tested patients were positive for the 167delT or 235delC mutations. 
Using multiplex PCR assay, the results showed a homozygous wild type ge-
notype for the del (GJB6-D13S1830) mutation in both deaf and normal sub-
jects alike. In addition, none of the seventy-four tested healthy individuals 
carried a mutation in 35delG, 167delT, or 235delC.

 A.A. Mahasneh: None. A.S. Doudin: None. M. Alkasimi: None. M. Bin Surour: 
None.
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P16.028
Effect modification of SNPs in predicted milk rich miRNA target sites 
on the association between breastfeeding and diarrhea
M. Bustamante1,2,3, J. C. Kiefte-de Jong4,5, E. Kreiner-Møller6,7, M. Marinelli1,2,8, A. 
Espinosa1,2, M. Montfort3, H. M. Moll4,5, F. Ballester9, H. Bisgaard6,7, V. W. V. Jaddoe4,5, J. 
Sunyer1,2,8, X. Estivill3,2;  
1Centre for Research in Environmental Epidemiology (CREAL), Barcelona, Spain, 2CIBER 
Epidemiologia y Salud Pública (CIBERESP), Barcelona, Spain, 3Center for Genomic 
Regulation (CRG), Barcelona, Spain, 4Generation R Study Group, Erasmus University 
Medical Center, Rotterdam, Netherlands, 5Department of Pediatrics, Erasmus University 
Medical Center, Rotterdam, Netherlands, 6COPSAC, The Copenhagen Prospective 
Studies on Asthma in Childhood, Faculty of Health Sciences, University of Copenhagen, 
Copenhagen, Denmark, 7The Danish Pediatric Asthma Center, Copenhagen University 
Hospital, Gentofte, Denmark, 8Hospital del Mar Research Institute (IMIM), Barcelona, 
Spain, 9University of Valencia, CSISP-FISABIO and CIBERESP, Valencia, Spain.

Breastfeeding is a well known protection factor for diarrhea. Recently, seve-
ral studies have shown that immune related miRNAs are present in mammal 
milk and colostrums. To indirectly test the function of milk miRNAs on diar-
rhea susceptibility, we explored the effect modification of SNPs in predicted 
milk rich miRNA target sites on the association between breastfeeding and 
diarrhea.

SNPs that might modify the binding of the 32 most abundant milk miRNA 
based on in silico predictions were retrieved from the PolymiRTS v2.0 data-
base. After filtering for SNP functionality, around 600 SNPs were available in 
INMA (Infancia y Medio

Ambiente) birth cohort (N=719). The effect modification of these SNPs on 
the association between breastfeeding (any and predominant >=16 weeks) 
and diarrhea at age 1 year, was tested using PLINK. The four top SNPs 
(rs7467, rs940774, rs216463 and rs8053471) based on arbitrary p interac-
tion values were selected for replication in two European cohorts: Generati-
on R (N=2457) and COPSAC (N=345).

The most consistent result was for rs8053471. In particular, any breast-
feeding and predominant breastfeeding decreased the risk of diarrhea in 
children with the rs8053471 minor allele [combined OR (95%CI) for any 
breastfeeding >=16 weeks: AA 1.10 (0.85;1.42), AG 0.62 (0.44;0.90), GG 0.45 
(0.22;0,93)]. Rs7467 and rs940774 showed some trend of replication for 
predominant and any breastfeeding, respectively.

In summary, these preliminary results suggest that the relationship bet-
ween breastfeeding practices and diarrhea protection might be, in part, me-
diated by milk miRNAs. Further investigations are needed to validate these 
results.

 M. Bustamante: None. J.C. Kiefte-de Jong: None. E. Kreiner-Møller: None. M. 
Marinelli: None. A. Espinosa: None. M. Montfort: None. H.M. Moll: None. F. 
Ballester: None. H. Bisgaard: None. V.W.V. Jaddoe: None. J. Sunyer: None. X. 
Estivill: None.

P16.029
Polymorphism in maternal gene RFC-1 A80G can increase the risk of 
Down syndrome pregnancies: a systematic review and meta-analysis
D. B. Victorino, M. F. Godoy, E. M. Goloni-Bertollo, E. C. Pavarino;  
Faculdade de Medicina de São José do Rio Preto, São José do Rio Preto, Brazil.

First described in 1866, Down syndrome (DS) is resulting from a failu-
re of chromosome 21 segregation during maternal meiosis in about 95% 
of cases. Maternal polymorphisms linked to folate metabolism have been 
studied as a risk factor for DS. A80G is a common polymorphism related 
to the folate transporting protein (RFC-1). It has been associated with DS, 
but inconsistent results have emerged from studies that investigated such 
association. Therefore, we performed this meta-analysis to derive a more 
precise estimation of this association. Studies were identified by searching 
the PubMed database for relevant articles in English published before janu-
ary 2013 using the following criterion: (reduced-folate carrier or RFC-1 or 
A80G) and (Down syndrome or Trisomy 21). Case reports, editorials and 
review articles were excluded. The meta-analysis examined the association 
between gene polymorphism and maternal risk of DS for the dominant and 
recessive models of the mutant allele. The associations were indicated as 
a pooled odds ratio (OR) with the corresponding 95% confidence interval 
(CI) and significance level was considered for p < 0.05 values. Data from 11 
case-control studies were included in the meta-analysis. The meta-analysis 
of dominant and recessive models showed a significant association between 
RFC-1 A80G polymorphism and the birth of children with DS [random ef-

fects pooled OR = 1.28 (CI: 1.002-1.645) P= 0,0475] and [random effects 
pooled OR = 1.24 (CI: 1.029-1.512) P= 0,0241], respectively. Our study has 
demonstrated that there is a significant association between RFC-1 A80G 
polymorphism and the risk for a DS pregnancy. 

  D.B. Victorino: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Modest; 
FAPESP. M.F. Godoy: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Modest; CNPq. 
E.M. Goloni-Bertollo: B. Research Grant (principal investigator, collaborator 
or consultant and pending grants as well as grants already received); Modest; 
CNPq. E.C. Pavarino: B. Research Grant (principal investigator, collaborator 
or consultant and pending grants as well as grants already received); Modest; 
FAPESP, CNPq.

P16.030
Polymorphism g.37190613G>A of the ELMO1 gene related with 
diabetic nephropathy in Mexican Mestizos.
N. O. Dávalos-Rodríguez1, S. A. Ramirez-Garcia2, L. R. Topete-Gonzalez1, C. Charles-
Niño1, M. A. Mazariegos-Rubi1, I. P. Dávalos-Rodríguez3, N. Villa-Ruano2, A. R. Rincón-
Sánchez1, D. Garcia-Cruz1, L. Cortes-Sanabria1;  
1UNIVERSIDAD DE GUADALAJARA, GUADALAJARA JALISCO, Mexico, 2UNIVERSIDAD 
DE LA SIERRA SUR, Oaxaca, México, Mexico, 3División de Genética, CIBO, IMSS., 
GUADALAJARA JALISCO, Mexico.

Introduction. ELMO1 gene encodes a protein involved in cytoskeleton orga-
nization. Variations in this gene have been associated with diabetic nephro-
pathy, as the case of the polymorphism g.37190613G>A. In Mexican popula-
tion there is no previous report on this issue Aim: To analyze the distributi-
on of alleles and genotypes frequency from polymorphism g.37190613G>A 
in Mexican population. Methods: Genomic DNA of 103 mestizos from 
Northwest and 50 Half Breeds (with ancestry Yoruba and Zapoteca) of the 
Southern Lowlands, of Oaxaca, was extracted of peripheral blood leukocytes 
by the Miller method. The polymorphism was determined by PCR-PASA. The 
Hardy Weinberg test was validated by a X2. Results: This study population 
shows the presence of ancestral (G) and the reference (A) allele. The MAF 
rate, as well as heterozygosity index was estimated. The allele and genotype 
distribution is in Hardy Weinberg equilibrium, beging similar to the Euro-
pean and Asian populations. The populations here studied differs of native 
Africans, which ancestral allele is the most frequent. No carriers were found 
with homozygote G genotype. However northwestern mestizos show the ex-
pected distribution, having more Spanish ancestry. Conclusions. This study 
suggests that the ancestral allele from g.37190613G>A polymorphism, was 
lost during miscegenation of the different ethnic groups after the conquest 
of México. The allele A is now cosidered as a wild-type, transmitted by Ne-
groid Asians and Spanish whose arrived in the Costa Chica and Southern 
Lowlands, in the 16th and 17th century as well as its a relationship with an 
increased risk of diebetic nephropathy in Mexican population.

  N.O. Dávalos-Rodríguez: B. Research Grant (principal investigator, collaborator 
or consultant and pending grants as well as grants already received); Modest; 
Universidad de Guadalajara. S.A. Ramirez-Garcia: None. L.R. Topete-Gonzalez: 
None. C. Charles-Niño: None. M.A. Mazariegos-Rubi: None. I.P. Dávalos-
Rodríguez: None. N. Villa-Ruano: None. A.R. Rincón-Sánchez: None. D. 
Garcia-Cruz: None. L. Cortes-Sanabria: None.

P16.031
Genetics of sphingolipids in hypertension
M. Fenger1, A. Linneberg2, J. Jeppesen2;  
1University of Copenhagen, Hvidovre, Denmark, 2University of Copenhagen, Glostrup, 
Denmark.

Several attempts to decipher the genetics of essential hypertension have 
been done, but only a few genes have been identified. Unsolved population 
heterogeneity and the insufficiency of the prevailing monogenic approach to 
capture genetic effects in a polygenic condition are the main reasons for the 
modest results obtained. The physiologically heterogeneity of diastolic and 
systolic blood pressures was resolved by partition of the study population 
by combined latent class analysis and structural equation modelling into an 
ensemble of 14 physiological more homogeneous subpopulations. Two-ge-
ne interactions were evaluated for the sphingolipid metabolic network, and 
he phosphatidate and redox metabolic networks by variance decomposition 
and by a information theory approach. On average more than 5,000 highly 
significant interactions were detected by variance decomposition in each of 
the subpopulations including 160 single nucleotide polymorphisms (SNP) 
in 82 genes. The number of interactions were reduced to less than 0.5% by 
only including interactions with significant mutual information. The analy-
sis suggests that acid ceramidase and sphingosine kinase-1 to be functional 
hubs in blood pressure regulation.
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Of the 675 interactions with significant weighted mutual information 38 in-
creased the prevalence of hypertension (diastolic and/or systolic), while 27 
decreased the prevalence of hypertension in the study population. These in-
teractions included genes from the networks mentioned above in a complex 
pattern of specific genotypes. Thus, the sphingolipid metabolic network was 
established to be of significance in regulating the blood pressure by itself 
and by integrated interaction with the phosphatidate and redox genetic net-
works.

 M. Fenger: None. A. Linneberg: None. J. Jeppesen: None.

P16.032
Comparison of multi- and single-sample variant calling in high-
coverage exome data
J. A. B. Floyd, A. Hendricks, L. Crooks, K. Walter, S. McCarthy, C. A. Anderson;  
Wellcome Trust Sanger Institute, Cambridge, United Kingdom.

Genetic variants are typically ascertained on a ‘per sample’ basis following 
high-coverage exome sequencing,. However, calling variants simultaneously 
across all sequenced individuals better captures shared genetic variants and 
yields more accurate genotype calls at these sites. As a result, this approach 
has recently been proposed for calling genotypes following exome sequen-
cing. However, when studying rare phenotypes the focus is typically not on 
shared genetic variation but on very rare or private mutations. The utili-
ty of multi-sample calling for the ascertainment of such variants remains 
unclear.
Using data from the UK10K project, we make direct comparisons across al-
most 1,000 exomes called using both single-sample (SAMtools and GATK) 
and multi-sample calling (SAMtools). We compare how well each method 
identifies variants across the minor allele frequency spectrum (including 
singletons) in terms of the number of called variants (sensitivity), and the 
quality of these calls (specificity) (using the Ti/Tv ratio as a proxy for quali-
ty). Comparisons between the two approaches are performed across a range 
of variant quality score recalibration (VQSR) filtering thresholds
Preliminary analyses suggest that while multi-sample calling provides three 
to four times more variants unique to this method (depending on the VQSR 
threshold), the quality of these variants is considerably lower (Ti/Tv ~1.6) 
than those variants unique to single-sample calling (Ti/Tv ~2). In additi-
on, single-sample calling provides around 5% more singleton variants per 
sample. Analyses are still ongoing with aim of ascertaining the best ap-
proach for accurately calling very rare or private mutations following exome 
sequencing.

 J.A.B. Floyd: None. A. Hendricks: None. L. Crooks: None. K. Walter: None. S. 
McCarthy: None. C.A. Anderson: None.

P16.033
Heterozygosity in familial Mediterranean fever is not causal but 
represents a susceptibility factor for clinically-similar complex 
disorders
I. Jéru1,2,3, E. Cochet3, G. Le Borgne1,2, P. Duquesnoy1, E. Grimprel3,2, K. Stankovic 
Stojanovic4, S. Karabina1,2, G. Grateau4,2, V. Hentgen5, S. Amselem1,2,3;  
1INSERM UMRS_933, Paris, France, 2Université Pierre et Marie Curie-Paris6, UMR_S933, 
Paris, France, 3Assistance Publique Hôpitaux de Paris, Hôpital Trousseau, Paris, France, 
4Assistance Publique Hôpitaux de Paris, Hôpital Tenon, Paris, France, 5Centre Hospitalier 
de Versailles, Service de Pédiatrie, Le Chesnay, France.

Background. Familial Mediterranean fever (FMF) is an autosomal recessive 
autoinflammatory disorder due to MEFV mutations and one of the most fre-
quent Mediterranean genetic diseases. The observation of many heterozy-
gous patients in whom a second mutated allele was excluded led to propose 
that heterozygosity could be causal; however, this might often be coinciden-
tal due to high rate of mutations in Mediterranean populations.
Objective. To better delineate the pathogenicity of heterozygosity in order 
to help genetic counselling and better manage the disease.
Methods. Complementary statistical approaches were used: genotype com-
parison in siblings from 24 familial forms, estimation of FMF prevalence at 
population levels, genotype study in 557 patients from four Mediterranean 
populations.
Results. Nearly all affected siblings of probands carrying two MEFV muta-
tions also carry two mutated alleles. At population level, we did not obser-
ve any contribution of heterozygosity to the disease prevalence. However, 
patients are more prone to be heterozygous as shown by the higher ratio 
heterozygous carriers/non carriers in patients than in healthy individuals 
(p<10-7-p<0.003). The risk for heterozygotes to develop FMF was estimated 
between 5.10-3 and 2.10-2 and the relative risk between 4.6 and 8.4. Finally, 
heterozygous patients were frequently part of families displaying a complex 

mode of disease inheritance.
Conclusions. This is the first statistical demonstration that heterozygosity 
is not responsible for classical Mendelian FMF, but constitutes a susceptibi-
lity factor for clinically-similar complex conditions. We also provide a first 
estimate of the risk for heterozygotes to develop FMF.

 I. Jéru: None. E. Cochet: None. G. Le Borgne: None. P. Duquesnoy: None. E. 
Grimprel: None. K. Stankovic Stojanovic: None. S. Karabina: None. G. 
Grateau: None. V. Hentgen: None. S. Amselem: None.

P16.034
The Mutation Analysis of the MEFV Gene in Patients With Familial 
Mediterranean Fever in Turkey
F. A. Pinarli, A. Yesilyurt, N. Eyerci, D. Erdogan, Z. Firat, M. Caliskan;  
Dışkapı Yıldırım Beyazıt Traning and Research Hospital, Ankara, Turkey.

Purpose: Familial Mediterranean Fever (FMF) is a chronic inflammatory di-
sease with otosomal recessive inheritance characterized by recurrent acu-
te periods of fever, abdominal pain, rash and polyserositis. The mutations 
of the gene encoding pyrin protein play an important role in the etiology 
of the disease. In this study, we analyzed the MEFV mutations the patients 
referred to our center with a diagnosis of FMF according to the criteria of 
Tel- Hashomer.
Materials and Methods: We screened the mutations of the most frequently 
affected exons (2, 3, 5, 10) of the MEFV gene with DNA sequence analysis 
in 217 patients referred in Diskapi Yıldırım Beyazit Training and Research 
Hospital ,The Center of Genetic Diagnosis, Ankara, Turkey. The demographic 
and clinical data with pedigree analyses of the patients were performed 
with chi-square and fisher exact tests.
Results: Total 31 different mutations were found in the screened exons of 
207 patients. The most frequent mutations were M694V, V726A, E148Q, and 
M680I. The most common clinical symptoms were abdominal pain, fever, 
and joint pain. Conclusion: FMF, occurring most commonly in Jewish, Tur-
kish, Arabic and Armenian people, is a disease with a difficult differential 
diagnosis. The disease has an increasing frequency in Turkish people and 
is a candidate for important health problem in near future. The settling of 
diagnostic algorithms, the correct use of molecular methods and the exact 
definition of genotype-phenotype correlations will all help to reduce the 
number of patients with FMF waiting for the correct diagnosis.

 F.A. Pinarli: None. A. Yesilyurt: None. N. Eyerci: None. D. Erdogan: None. Z. 
Firat: None. M. Caliskan: None.

P16.035
Origin of the Manouche gypsies in France - how did it all begin: 
lesson learnt from a founder mutation associated with Glanzmann 
thrombasthenia
M. Fiore1, X. Pillois1, P. Nurden1, A. T. Nurden1, F. Austerlitz2;  
1Centre de Référence des Pathologies Plaquettaires, Plateforme Technologique 
d‘Innovation Biomédicale, Hôpital Xavier Arnozan, Pessac, France, 2Laboratoire d‘Eco-
Anthropologie et Ethnobiologie, UMR 7206 CNRS/MNHN/Universite Paris 7, Museum 
National d‘Histoire Naturelle, Paris, France.

The c.1544+1G>A substitution at the 5′ splice donor site of intron 15 of the 
ITGA2B gene, called the French Gypsy mutation, causes Glanzmann throm-
basthenia, an inherited hemorrhagic disorder transmitted as an autosomal 
recessive trait and characterized by an altered synthesis of the platelet 
αIIbβ3 integrin. So far, this mutation has only been found in affected indi-
viduals originating from French Manouche families, strongly suggesting a 
founder effect. Our goal was to investigate the origin of the French Gypsy 
mutation. We estimated the age of the mutation by a likelihood-based me-
thod that uses the length of the shared haplotypes among a set of patients. 
For this, we genotyped 23 individuals of Manouche origin; consisting of 
9 Glanzmann thrombasthenia patients homozygous for the French Gypsy 
mutation, 6 heterozygous carriers and 8 homozygous wild-type individuals. 
They were genotyped for four single-nucleotide polymorphisms using high-
resolution melting curve analysis, and for two CA repeats in the BRCA1 and 
THRA genes at chromosome 17, using fragment analysis gels. We found that 
a haplotype of five polymorphic loci covering a 4-cM region was strongly 
associated with the French Gypsy mutation, suggesting a founder effect. The 
estimated age of this founder mutation was 300-400 years (range 255-552 
years). Thus, all carriers of the French Gypsy mutation c.1544+1G>A at in-
tron 15 descended from a common ancestor 300-400 years ago. Finally, on 
the basis of our results, we will also detail in this work the possible migrati-
on history of the Manouche gypsies in France.

 M. Fiore: None. X. Pillois: None. P. Nurden: None. A.T. Nurden: None. F. 
Austerlitz: None.
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P16.036
Phospholamban p.Arg14del mutation causes arrhythmogenic 
cardiomyopathy
P. A. van der Zwaag1, I. A. W. van Rijsingen2, R. de Ruiter1, E. A. Nannenberg2, J. A. 
Groeneweg3, J. G. Post3, R. N. W. Hauer3, I. C. van Gelder1, M. P. van den Berg1, P. van der 
Harst1, A. A. M. Wilde2, J. P. van Tintelen1;  
1UMCG, Groningen, Netherlands, 2AMC, Amsterdam, Netherlands, 3UMCU, Utrecht, 
Netherlands.

Background. Recently, we showed that the c.40_42delAGA (p.Arg14del) 
mutation in the phospholamban (PLN) gene can be identified in 10-15% 
of Dutch patients with dilated cardiomyopathy or arrhythmogenic cardio-
myopathy. The arrhythmogenic burden of the p.Arg14del mutation was illu-
strated by the high rate of appropriate ICD discharges and a positive family 
history for sudden cardiac death.
Methods. Our goal was to evaluate the geographical distribution and the 
origin of this mutation and to estimate the prevalence in a Dutch popula-
tion cohort. We investigated the postal codes of the places of residence of 
p.Arg14del mutation carriers and places of birth of their ancestors. In ad-
dition, a large population-based cohort (PREVEND) was screened for this 
mutation.
Results. By April 2012, we had identified 101 probands carrying the PLN 
p.Arg14del mutation. A total of 358 family members were also identified, 
resulting in a total of 459 mutation carriers. The majority of mutation carri-
ers live in the northern part of the Netherlands and analysing their grandpa-
rents‘ places of birth indicated that the mutation likely originated in the ea-
stern part of the province of Friesland. In the PREVEND cohort we identified 
six heterozygous PLN p.Arg14del mutation carriers out of 8,267 subjects 
(0.07%).
Conclusion. The p.Arg14del mutation in the PLN gene is the most frequent-
ly identified mutation in Dutch cardiomyopathy patients. The mutation that 
arose 575-825 years ago is likely to have originated from the northeastern 
part of the province of Friesland and is highly prevalent in the general popu-
lation in the northern part of the Netherlands.

 P.A. van der Zwaag: None. I.A.W. van Rijsingen: None. R. de Ruiter: 
None. E.A. Nannenberg: None. J.A. Groeneweg: None. J.G. Post: 
None. R.N.W. Hauer: None. I.C. van Gelder: None. M.P. van den Berg: None. P. 
van der Harst: None. A.A.M. Wilde: None. J.P. van Tintelen: None.

P16.037
Characterization of CCG repeats in FMR1 gene and risk for Fragile X 
syndrome (FXS) among Ashkenazi population.
K. Weiss1, A. Orr-Urtreger1,2, T. Naiman1, E. Bardugo1, Y. Yaron1,2, S. Ben-Shachar1;  
1Tel Aviv Medical Center, Tel Aviv, Israel, 2Tel Aviv University, Tel Aviv, Israel.

Introduction: FXS is the most common cause of inherited intellectual disa-
bility. FXS is usually caused by CGG trinucleotide expansion in FMR1 gene. 
Normal alleles have < 55 CGG repeats. Premutation alleles (55-200 repeats) 
may expand to full mutations (>200 repeats) in female meiosis. In addition, 
interspersed AGG repeats decrease the risk while un-interrupted CGG re-
peats are associated with allele instability and expansion. FXS carrier rate 
varies in different populations. This study describes the carrier rate and sta-
bility of FMR1 alleles in a large cohort of Ashkenazi women.
Methods: 4344 Ashkenazi and 4985 non-Ashkenazi females without a fa-
mily history of FXS or intellectual disability were analyzed for CGG repeats 
using Southern-blotting and PCR. AGG interruptions were evaluated in 326 
Ashkenazi and 298 non-Ashkenazi using Amplidex® kit.
Results: Both populations showed two major peaks of 30 and 29 repeats. 
Ashkenazim had higher frequency of 30 repeats, and lower frequency of 
other peaks (P <0.0001). Significant higher rate of premutation allels was 
detected among Ashkenazi, only in 55-59 repeats‘ range (1:114 versus 
1:277 in non-Ashkenazi). Loss of AGG interruptions (<2) was less common 
in Ashkenazi with normal alleles compared to non-Ashkenazim (9% versus 
19% , p= 0.0002).
Discussion: While Ashkenazi females have high carrier rate of FXS, most 
Ashkenazi carriers have a low-range premutation allele, that carries a low 
risk of expansion to a full mutation. In addition, normal size allele have in-
creased stability in Ashkenazim compare with non-Ashkenazim. Thus the 
risk for offspring with FXS may be lower than expected in Ashkenazim.

 K. Weiss: None. A. Orr-Urtreger: None. T. Naiman: None. E. Bardugo: None. Y. 
Yaron: None. S. Ben-Shachar: None.

P16.038
The FTO gene polymorphisms are associated with body composition 
and bone mineral content in the Chinese postmenopausal women
M. Lin1,2, H. Wu3, L. Chen1, L. Hsiao4, C. Hwu4;  
1Institute of Public Health, National Yang-Ming University, Taipei, Taiwan, 2Department 
of Medical Research and Education, Taipei Veterans General Hospital, Taipei, Taiwan, 
3Department of Radiology, Taipei Veterans General Hospital, Taipei, Taiwan, 4Section 
of Endocrinology and Metabolism, Department of Medicine, Taipei Veterans General 
Hospital, Taipei, Taiwan.

Genome-wide association studies have identified FTO, ACACB, SEC16B, 
MC4R, and CDKAL1 genes that can contribute specifically to the risk of abdo-
minal adiposity. However, it is unknown whether these genetic factors affect 
relative body fat distribution in the abdominal visceral and subcutaneous 
compartments. To investigate the association between FTO, ACACB, SEC16B, 
MC4R, and CDKAL1 gene polymorphisms and body composition in the Chi-
nese postmenopausal women, five hundred and fifteen post-menopausal 
women were recruited and 99 of them were followed-up within duration 
of 2 years. Body composition and fat distribution were measured by dual-
energy x-ray absorptiometry (DEXA). Three SNPs of the FTO gene and five 
SNPs from ACACB, SEC16B, MC4R, and CDKAL1 genes were selected for geno-
typing on these post-menopausal women. We found that post-menopausal 
women carrying TT genotype of FTO rs14211085 increased their BMI by 
0.67, while those carrying CC+CT genotype decreased BMI by 0.59 during a 
period of two years (p=0.017). We also found that the waist circumference 
of women carrying CT+TT genotype of ACACB rs2239607 was significantly 
increased by 3.48 cm compared with their counterparts (0.30 cm) during a 
period of two years (p=0.012). We further observed that post- menopausal 
women carrying GA+GG genotype of FTO rs9930506 had significantly hig-
her total lean tissue as well as bone mineral content compared with their 
counterpart (p<0.05). Moreover, women bearing CC+CT genotype of FTO 
rs14211085 had significantly higher bone mineral content compared with 
their counterpart. Our findings provide initial evidence that the FTO may 
contribute to body composition and bone mineral content.

 M. Lin: None. H. Wu: None. L. Chen: None. L. Hsiao: None. C. Hwu: None.

P16.039
Use of genetic data in Europe: balancing informed consent and 
research freedom
E. Rial-Sebbag1, G. Chassang1, E. S. Dove2, A. Cambon-Thomsen1;  
1INSERM UMR 1027, Toulouse, France, 2Centre of Genomics and Policy, Department of 
Human Genetics, Faculty of Medicine, McGill University, Montreal, QC, Canada.

The EU Commission proposal for a Regulation revising the protection of 
individuals with regards to the processing of personal data (Com (2012) 
11 final) (the “Regulation”), was launched in early January 2012 in order 
to remedy the legal uncertainty stemming from fragmentation in the way 
personal data protection was implemented across Member States. Another 
key issue was to increase the Regulation’s ambit to better cover emerging 
fields resulting from rapid technological developments. Since January 2012, 
the Council of the EU and the European Parliament (December 2012) have 
proposed amendments that will have important consequences for medical 
research, especially since they concern data processing “for historical, sta-
tistical and scientific research purposes” (art.83) and notably in the context 
of health (art.81). Also, the Regulation now separately defines and regulates 
“genetic data” by including it as sensitive data having new legal ramificati-
ons for the way researchers can conduct their studies. Moreover, informed 
consent (“IC”) procedures have been reinforced as they are seen as the only 
way to protect the autonomy of research participants. Consequently, IC has 
to be “freely given specific, informed and explicit”; which may nullify most of 
the current exceptions designed for research, ignoring the specific, unique 
nature of long term genetic research. An emphasis on IC to protect autono-
my ignores many other available governance mechanisms (e.g. information 
disclosure, transparency, etc.). Indeed, transparent information exchange 
better balances informed consent and research freedom and should there-
fore be considered the best option for promoting and protecting fundamen-
tal human rights.

 E. Rial-Sebbag: None. G. Chassang: None. E.S. Dove: None. A. Cambon-
Thomsen: None.
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P16.041
Frequencies of the GJB2 gene mutations in genetic non syndromic 
hearing loss patients from Eastern Sicily .
M. Amorini, S. Romeo, P. Romeo, C. Di Bella, F. Pugliatti, S. Cara, V. Procopio, C. Liuzzo, C. 
Salpietro, L. Rigoli;  
Department of Pediatrics, Medical School, Messina, Italy.

Genetic nonsyndromic hearing loss (NSHL) is a pathological condition pre-
sent in 1-2/1000 neonates. The inheritance pattern is autosomal recessive 
(80%) (DFNB), autosomal dominant (17%) (DFNA), X-linked (2-3%) (DFN) 
and mitochondrial (<1%). In Caucasian and European populations, NSHL 
are attributable to mutations in the GJB2 gene that encodes connexin 26 pro-
tein (CX26). In the cochlea, CX26-containing gap-junctions are proposed to 
maintain K+ homeostasis between outer hair cells and endolymphatic space 
during the auditory transduction.
The aim of our study was to determine the prevalence and the spectrum of the 
GJB2 mutations in NSHL patients from Eastern Sicily.
In this study, a group of 196 unrelated NSHL patients (age range, 4-40 years) 
(43 females and 110 males) was enrolled and was age-sex matched with 196 
healthy subjects. All patients underwent age-specific audiological evaluation.
DNA samples were analyzed for allelic variants in the coding exon of the GJB2 
gene by PCR amplification and direct sequencing. The sequencing samples 
were compared with a wild type sequence obtained from the site http://
www.ncbi.nlm.nih.gov/gene/2706 (NG_008358.1 RefSeqGene).
In our patients, the molecular analysis of the GJB2 gene showed different mu-
tations: the 35delG deletion (16%), the R184W (6%) and 167delT (4%) ge-
netic variants. Moreover, V153I, W24X, E47X and M163V mutations encoun-
tered with a frequency of 2%. The frequency of the 35delG was significantly 
different from the control group (p<0.001), as well as the other mutations 
(p<0.01). We also found the M163V mutation, a very rare variant that we here 
described for the third time in the world literature.

 M. Amorini: None. S. Romeo: None. P. Romeo: None. C. Di Bella: None. F. 
Pugliatti: None. S. Cara: None. V. Procopio: None. C. Liuzzo: None. C. Salpietro: 
None. L. Rigoli: None.

P16.042
Interaction of a genetic risk score of triglyceride risk variants and 
measures of insulin sensitivity on fasting serum triglyceride levels in 
a Danish population
J. M. Justesen1, C. H. Sandholt1, K. H. Allin1, A. Borglykke2, N. T. Krarup1, T. Sparsø1, T. 
Jørgensen2,3,4, T. Hansen1,5, O. Pedersen1;  
1The Novo Nordisk Foundation Center for Basic Metabolic Research, Section of Metabolic 
Genetics, Copenhagen, Denmark, 2Research Centre for Prevention and Health, Glostrup 
University Hospital,, Glostrup, Denmark, 3Faculty of Health and Medical Sciences, 
University of Copenhagen, Copenhagen, Denmark, 4Faculty of Medicine, University 
of Aalborg, Aalborg, Denmark, 5Faculty of Health Sciences, University of Southern 
Denmark, Odense, Denmark.

Background: Thirty-two susceptibility loci have in meta-analyses been shown 
to associate with serum triglyceride at genome-wide significance levels. To 
test the hypothesis that the impact of a genetic risk-score (GRS) of valida-
ted triglyceride risk variants may be modulated by the level of whole-body 
insulin-sensitivity or specific environmental factors we constructed an un-
weighted (uw-GRS) and a weighted GRS (w-GRS).
Methods: A total of 31 variants were genotyped in 6,784 individuals from the 
Inter99 study-population. Individuals receiving lipid-lowering medication 
were removed (n=80). In a cross-sectional design, we investigated whether 
BMI, measures of insulin sensitivity (HOMA-IR, ISImatsuda and BIGG-SI) or life-
style factors (alcohol consumption, physical activity, diet and smoking) inter-
act with the effect of the GRS on fasting serum triglyceride levels.
Results: Fourteen risk variants associated with increased triglyceride levels 
(p<0.05), having per allele effect sizes ranging from 1.8%-14.9%. The uw-
GRS and w-GRS associated with triglyceride levels with a per allele increase 
of (OR[95%CI]) 2.6%(2.2-3.0), p=2.1×10-42 and 0.7%(0.6-0.8), p=3.9×10-78, 
respectively. We demonstrated an interaction between the w-GRS and BMI 
(p=6.5×10-3), HOMA-IR (p=2.6×10-4), ISImatsuda (p=2.0×10-4), and BIGG-SI 
(p=3.3×10-3) in relation to triglyceride levels. Hence, the GRS had a stronger 
effect among individuals who were insulin resistant. We found no interaction 
with any of the lifestyle factors. Similar results were obtained for the uw-
GRS.
Conclusion: Our findings suggest that individuals who are insulin resistant 
may be more susceptible to the cumulative genetic burden of the triglyceride 
variants. Therefore, these genetically-destined at-risk individuals may benefit 
more from targeted interventions that aim at increasing insulin sensitivity.

 J.M. Justesen: None. C.H. Sandholt: None. K.H. Allin: None. A. Borglykke: 
None. N.T. Krarup: None. T. Sparsø: None. T. Jørgensen: None. T. Hansen: 
None. O. Pedersen: None.

P16.043
Impact of a genetic risk score on incidence of coronary artery disease 
and myocardial infarction and fasting serum lipids in a prospective 
population-based cohort of 6,127 Danish individuals
N. T. Krarup1, A. Borglykke2, K. H. Allin1, C. H. Sandholt1, E. A. Andersson1, J. M. Justesen1, 
T. Jørgensen2,3,4, O. Pedersen1, T. Hansen1,5;  
1University of Copenhagen, Center for Basic Metabolic Research, Copenhagen, Denmark, 
2Research Centre for Prevention and Health, Glostrup, Denmark, 3Faculty of Health 
and Medical Sciences, University of Copenhagen, Copenhagen, Denmark, 4Faculty 
of Medicine, University of Aalborg, Aalborg, Denmark, 5Faculty of Health Sciences, 
University of Southern Denmark, Odense, Denmark.

Abstract
Background: Genome-wide association studies have identified genetic risk-
variants of coronary artery disease (CAD). We aimed to estimate the effect of 
a genetic risk score on 1) incidence of CAD and myocardial infarction (MI), 
and 2) baseline fasting serum lipid traits.
Methods: Data on genotype and quantitative traits was available in the po-
pulation-based Inter99 study (ntotal=6,127). Information on CAD (ncases=374) 
and MI (ncases=124) was obtained from national registries (mean follow-
up=11.6 years). Participants were array-genotyped with the HumanCardio-
Metabo- or Humanexome-chip for 34 CAD risk-variants. A genetic risk score 
(GRS) was calculated as sum of risk-variants. Risk of MI and CAD were calcu-
lated using a Cox regression-model automatically adjusted for age.
Results: The sex-adjusted GRS associated with incidence of MI and CAD (ef-
fect per GRS tertile HR[95%CI]= 1.27[1.01 - 1.59], p=0.04, and 1.19[1.05 - 
1.36], p=0.007, respectively). Adjustments for sex, BMI and smoking-status 
showed association (HR[95%CI])= 1.28 [1.02 - 1.60], p=0.03 and 1.20[1.06 
- 1.37], p=0.005, respectively). For the same model, the GRS associated with 
total cholesterol (β[95%CI]: 11.6%(8.3 - 14.9), p=7.58x10-13), serum tri-
glycerides (2.7%(1.2 - 4.2), p=4.2x10-4), LDL-cholesterol (9.2%(5.0 - 13.5), 
p=2.25x10-5), triglyceride/HDL ratio (3.6%(1.7 - 5.6), p=2.1x10-4) and rem-
nant cholesterol (3.2%(1.2-5.2), p=0.002). The GRS showed a nominal as-
sociation with HDL-cholesterol (-1.1%(-2.24 -0.01), p=0.053). Finally, asso-
ciation of GRS on MI- and CAD-incidence was adjusted for total cholesterol 
and systolic blood-pressure (1.26[1.01-1.59], p=0.04 and 1.19[1.05-1.36], 
p=0.008, respectively).
Conclusion: A CAD GRS influences classical MI-risk factors suggesting that 
observed increased risk of CAD and MI could partly be mediated through 
altered lipid levels.

 N.T. Krarup: None. A. Borglykke: None. K.H. Allin: None. C.H. Sandholt: 
None. E.A. Andersson: None. J.M. Justesen: None. T. Jørgensen: None. O. 
Pedersen: None. T. Hansen: None.

P16.044
Higher risk of death among MEN1 patients with mutations in the JunD 
interacting domain. A GTE cohort study (Groupe d’étude des Tumeurs 
Endocrines).
P. Goudet1,2, J. THEVENON3,4, A. Bourredjem5, A. Costa2, E. Gautier5, C. Bonithon-Kopp5, A. 
Calender6, S. Giraud6, M. Odou7, A. Barlier8,9, E. Clauser10, B. Parfait11, E. Castermans12, C. 
Binquet5, O. on behalf of the GTE13;  
1Centre Hospitalier Universitaire de Dijon, Service de Chirurgie Endocrinienne,, Dijon, 
France, 2Université de Bourgogne, Faculté de médecine de Dijon, Centre d’Epidémiologie 
des Populations EA 4184, Dijon, France, 3Centre de référence maladies rares, Dijon, 
France, 4Université de Bourgogne, EA4271 GAD, Dijon, France, 5INSERM, CIE1, Dijon, 
France ; CHU de Dijon, Clinical Investigation Centre – Clinical Epidemiology/Clinical 
Trials, Dijon, France, 6Laboratoire de génétique moléculaire et médicale, hôpital 
Édouard-Herriot, Lyon, France, 7Service d‘Hormonologie, Métabolisme-Nutrition, 
Oncologie, Pôle de biochimie et biologie moléculaire, CHRU de Lille, Lille, France, 8AP-
HM, Hôpital la Conception; Laboratoire de Biologie Moléculaire, Marseille, France, 
9CRN2M UMR 6231-CNRS, Marseille, France, 10Université Paris- Descartes, Faculté de 
Médecine Paris-Descartes-Paris-V, UMR-S970, hôpital européen Georges Pompidou 
(HEGP), Paris, France, 11Service de Biochimie et de Génétique Moléculaire, Hôpital 
Beaujon, Clichy, France, 12Molecular Genetics, Centre Hospitalier Universitaire de Liège, 
Domaine Universitaire du Sart-Tilman, University of Liège, Liège, Belgium, 13Groupe 
d‘étude des Tumeurs Endocrines, Dijon, France.

Multiple Endocrine Neoplasia syndrome type 1 (MEN1) is a rare disease 
secondary to mutations in MEN1 and predisposes to endocrine tumours. 
Although genotype-phenotype studies failed to identify a statistical correla-
tion, some families harbour recurrent tumoral patterns. This is the first ge-
notype-phenotype correlation study in MEN1 disease considering a time de-
pendent statistical analysis, testing intra-familial correlation and evaluating 
the impact of the mutation localization in MENIN interacting domains in a 
large cohort. We report on the MEN1 cohort from the GTE network. Patients 
with MEN1 mutation and clinical follow up were included, i.e. 262 families, 
806 patients. Mutations type, localization and 9 interacting factors of the 
MENIN protein were compared to occurring tumor types and death ages. 
The genotype-phenotype study was performed using a frailty Cox model 
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with gender adjustment and FDR correction procedure. The intra-familial 
correlation was assessed using a dedicated statistical method. There was no 
significant correlation between mutation type or localization and the diffe-
rent phenotypes. Overall survival was significantly reduced when mutations 
affected the JunD interacting domain (HR=2.13 (CI-95%[1.26; 3.60]). Pati-
ents had a higher risk of death from cancer of the MEN1 spectrum (HR=2.44 
(CI-95%[1.25; 4.77]). Intra-familial correlation was demonstrated and com-
pleted with estimates of the heritability coefficients for tumor types. This 
result suggests that loss of interaction between JunD and MENIN ought to be 
a modifying factor of the disease expressivity and might result in the deve-
lopment of more aggressive tumors. This study highlighted the intrafamilial 
correlation, and helps follow up and care for MEN1 families.

 P. Goudet: None. J. Thevenon: None. A. Bourredjem: None. A. Costa: 
None. E. Gautier: None. C. Bonithon-Kopp: None. A. Calender: None. S. 
Giraud: None. M. Odou: None. A. Barlier: None. E. Clauser: None. B. Parfait: 
None. E. Castermans: None. C. Binquet: None. O. on behalf of the GTE: None.

P16.045
How diverse is GJB2 in Portugal?
J. R. Chora1, A. C. Gonçalves1, T. D. Matos1, H. Simões-Teixeira1, G. Fialho1, H. Caria1,2;  
1Centre for Biodiversity, Functional, and Integrative Genomics (BioFIG), Faculty of 
Science, University of Lisbon, Lisboa, Portugal, 2School of Health, Polytechnic Institute of 
Setúbal, Setúbal, Portugal.

To anyone acquainted with the genetics of deafness, GJB2 is the most fami-
liar and well known gene, in which novel mutations are still being found. 
From the beginning it became clear that some GJB2 mutations are more pre-
valent in certain world regions or ethnicities and nowadays, with more than 
200 different mutations, polymorphisms and novel variants described, po-
pulation specificity is even more evident. Thus, when faced with probands 
requiring GJB2 diagnosis or genetic counseling, it is very helpful to have full 
knowledge of mutation prevalence in their region of origin.
Previous studies concerning deafness genetics in Portugal, and focusing on 
GJB2, have suggested that mutation spectrum of this gene in our populati-
on it’s not exactly like other Mediterranean or western European countries. 
Portuguese history may explain part of this specificity.
In this study we set out to extend the investigation on GJB2 mutation pre-
valence in the general population by screening about 900 random neona-
tes from different Portuguese regions in a thorough representation of our 
country’s population. Screening of GJB2 gene was performed by sequencing 
the entire coding region. GJB6 deletions del(GJB6-D13S1830) and del(GJB6-
D13S1854) were tested by multiplex PCR.
A great variability of GJB2 variants was observed and some interesting re-
gional differences were found, supporting our previous studies. The pre-
valence and distribution of those variants will be discussed in detail, and 
compared with the rest of Europe and other world populations.

 J.R. Chora: None. A.C. Gonçalves: None. T.D. Matos: None. H. Simões-
Teixeira: None. G. Fialho: None. H. Caria: None.

P16.046
The Malta BioBank and the Maltese Genome Project
J. Vella1, A. Fiott1, C. Mizzi1, J. Borg2, M. Bugeja1, R. Galdies1, W. Cassar1, J. Scerri1, C. 
Scerri1, A. Felice1;  
1University of Malta, Laboratory of Molecular Genetics, Faculty of Physiology & 
Biochemistry, Msida, Malta, 2University of Malta, Faculty of Health Sciences, Msida, 
Malta.

The Malta BioBank is the first national archive of biological samples. It 
houses a population bank and a clinical bank with specific collections. The 
population bank has a very large collection of random Maltese neonates, 
pooled neonatal samples, multiple births and senior citizens. The clinical 
bank has specific collections such as the Globin Bank, the Coeliac collection, 
the Parkinson’s collection, the Diabetes collection and a small collection of 
rare diseases e.g. cystic fibrosis.
The two main projects of the biobank are: 1) the Globin Bank which includes 
abnormal haemoglobins (Hb) and thalassaemia in the Mediterranean and 
genetic control of globin gene expression; and 2) the Maltese Genome Pro-
ject which includes origins, mobility and genetic epidemiology of the Malte-
se population for gene discovery research.
The Globin Bank currently holds more than 250 Hb F Malta I (p.α2Gγ2117Arg) 
carrier samples and other samples with haemoglobin variants such as 
Hb F Sardegna (p.α2Aγ275Thr). The F Malta I variation has been found to 
be in tight linkage disequilibrium with the adult Hb variant Hb Valletta 
(p.α2β287Pro).
A unique family with HPFH was found to be haplo-insufficient in the tran-

scription factor KLF1 (p.K288X) on chromosome 19.

 J. Vella: None. A. Fiott: None. C. Mizzi: None. J. Borg: None. M. Bugeja: 
None. R. Galdies: None. W. Cassar: None. J. Scerri: None. C. Scerri: None. A. 
Felice: None.

P16.047
From GWAS to WGS: a whole-genome association study in 250 trios of 
the Genome of the Netherlands Project.
J. van Setten1, S. L. Pulit1, L. C. Francioli1, A. Menelaou1, P. Deelen2, L. Karssen3, E. 
Slagboom4, D. I. Boomsma5, C. M. van Duijn3, C. Wijmenga2, M. Swertz2, P. I. W. de Bakker1, 
Genome of the Netherlands Consortium;  
1University Medical Center Utrecht, Utrecht, Netherlands, 2University Medical Center 
Groningen, Groningen, Netherlands, 3Erasmus Medical Center, Rotterdam, Netherlands, 
4Leiden University Medical Center, Leiden, Netherlands, 5VU University Amsterdam, 
Amsterdam, Netherlands.

Introduction: The Genome of the Netherlands Project (GoNL) was set up to 
characterize genomic variation in 250 pedigrees of Dutch ancestry. 231 trios 
and 19 quartets were sequenced at medium depth of coverage (>12x) by BGI 
(Shenzhen, China). We explored how this whole-genome sequencing data set 
could be used for an association analysis with height, weight, body mass index 
(BMI), and lipid traits (LDL-C, HDL-C, triglycerides, and total cholesterol).
Methods: We included 748 samples in the association analysis and called 
19,763,454 bi-allelic SNPs. We excluded SNPs based on Hardy-Weinberg equi-
librium (P < 1 x 10-6) and minor allele frequency < 1%, leaving 8,337,919 SNPs 
for further analysis. We used FaST-LMM to incorporate family structure in the 
association testing.
Results: No SNPs reached genome-wide significance (P ≤ 5 x 10-8) for any trait. 
There was no evidence of population stratification or inflated type 1 error 
rate. Testing loci previously associated with the traits studied, we observed 
a clear excess of significant associations with the expected direction of effect. 
We also tested various gene-based tests, and explored how to correct effec-
tively for the correlated test statistics.
Discussion: Power to test for association is limited with a small sample size. 
Nevertheless, we were able to replicate a bulk association signal for known 
loci of all phenotypes studied. We expect that the primary value of the GoNL 
whole-genome sequencing panel will be for imputation in much larger samp-
les already genotyped in the GWAS era.

 J. van Setten: None. S.L. Pulit: None. L.C. Francioli: None. A. Menelaou: 
None. P. Deelen: None. L. Karssen: None. E. Slagboom: None. D.I. Boomsma: 
None. C.M. van Duijn: None. C. Wijmenga: None. M. Swertz: None. P.I.W. de 
Bakker: None.

P16.048
TWB1802, the first release of GWA control samples from Taiwan 
BioBank
C. Chen, C. Hsiung, P. Wu, J. Wu, C. Shen;  
Taiwan BioBank, Academia Sinica, Taipei, Taiwan.

A population-specific reference is essential for hunting disease genes and 
developing personalized medicine. About 2% of the 23 million Taiwan re-
sidents population are the aboriginal peoples, belonging to the Austrone-
sian family, while the majority is of Han-Chinese ancestry. Taiwan BioBank 
aims to build a national-wide biomedical research database that integrates 
genomic profiles, life styles and environment information of 300,000 Tai-
wan residents. Currently, Taiwan BioBank targets on disease gene-mapping 
using a genome-wide association (GWA) study approach. This study is set 
to conduct a population-specific reference that may serve as a global con-
trol sample for future GWA studies of diseases in the Taiwan population. A 
total of 2090 DNA samples, including 158 replicates, are randomly selected 
from a cohort study of the Taiwan BioBank and genotyped using the TWB 
array, which is designed for the Taiwan population by Taiwan BioBank. Af-
ter removing replicates and samples with cryptic kinships, 1802 un-related 
samples are compiled as the first TWB release (TWB1802), including 899 
males and 903 females. A total of 623,190 SNPs pass QC filters. Populati-
on structure analysis shows that all TWB1802 samples are clustered with 
the HapMap Asian groups (CHB, CHD, and JPT). Admixture analysis shows 
that the majority of TWB1802 may have southern or northern Han Chinese 
origins while some individuals show signals of admixture of Han Chinese 
and Austronesian origins. A publically-accessible web-based calculation 
platform, Taiwan View (http://taiwanview.twbiobank.org.tw/taiwanview/
twbinfo.do) is built to perform on-line GWA analysis using TWB1802 as a 
control group. Further expansion with more than 20,000 Taiwanese samp-
les is undergoing.

 C. Chen: None. C. Hsiung: None. P. Wu: None. J. Wu: None. C. Shen: None.



ABSTRACTS POSTERS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG390

Back to index

P16.049
Genetic and environmental factors involved in normal hearing 
function and age-related hearing loss
G. Girotto1, D. Vuckovic1, A. Buniello2, M. Lewis2, K. P. Steel2, P. Gasparini1;  
1Dept of Developmental and Reproductive Sciences;IRCCS-Burlo Garofolo-Children 
Hospital-University of Trieste, Trieste, Italy, 2FMedSci, FRS, Wolfson Centre for Age-
Related Diseases, King‘s College London, Guy‘s Campus, London, London, United 
Kingdom.

The vast majority of genetic and environmental/lifestyle factors underlying 
normal hearing function and age-related hearing loss (ARHL) remain to be 
identified. To reach this goal we decided to run 1) a series of Genome Wide 
Association Studies (GWAS) on hearing traits and ARHL, 2) expression stu-
dies by immunohistochemistry and confocal microscopy in wildtype mice 
on a list of 24 genes identified by GWAS, 3) a search for environmental/
lifestyle factors (i.e. degree of education, smoking and drinking habits) by 
epidemiological studies.
Up to now, using a series of isolated populations/communities coming from 
Europe, Caucasus and Central Asia for an overall number of 3815 indivi-
duals, two GWAS for hearing quantitative traits (one sex separated), and 
one GWAS for ARHL have been performed. By meta-analyzing data some 
significant and suggestive loci (p≈10-8,10-7) have been found. As regards 
expression studies, 5 genes (Arsg, Slc16a6, Dclk1, Gabrg3, Csmd1) out of 
the 24 selected ones show strikingly specific expression in the cochlea, 
while additional 8 (Ptprd, Grm8, Kiaa056/GlyBP, Evi5, Irg1, Rimbp2, Ank2, 
Cdh13) display expression in multiple cell types of the cochlea. As regards 
environmental/lifestyle factors, the epidemiological analyses revealed that 
among all the investigated variables, coffee consumption was associated at 
low and high frequencies (p=0.006) while the intake only at high frequen-
cy (p=0.003) in 4 out of 10 countries investigated. Moreover, a statistical 
significant association between ARHL and level of education was detected 
(p=0.0003) confirming previously reported data. Additional studies are in 
progress to further confirm and expand present results.

 G. Girotto: None. D. Vuckovic: None. A. Buniello: None. M. Lewis: None. K.P. 
Steel: None. P. Gasparini: None.

P16.050
Thresholds for significance in GWAS used in practice: a systematic 
analysis
A. Jannot1, G. Ehret2, T. Perneger1;  
1CRC & Division of clinical-epidemiology, Department of health and community 
medicine, University of, Geneva, Switzerland, 2Cardiology Center, University Hospitals of 
Geneva, Geneva, Switzerland.

Background: In genome-wide association studies (GWAS), an association is 
considered as significant if its p-value is below the genome-wide threshold 
of significance. The choice of a threshold requires a fine balance between po-
wer and the risk of false positives and the current practice for this choice has 
not been systematically described. We conducted a systematic analysis to 
describe genome-wide significance thresholds in published GWA studies.
Materials and methods: We identified all GWASs published during the first 
half of 2011 and retrieved the genome-wide threshold of significance as sta-
ted by the authors. Most GWAS were followed by a replication stage in an 
independent sample, and we also systematically extracted the threshold for 
a SNP to be included in the replication stage.
Results: We identified 167 published GWASs over the study period. One 
third of studies (56) did not cite any significance threshold for their results. 
Sixty-seven studies (40%) considered 5x10-8 as genome-wide significant 
threshold. For the remaining 44 studies, the thresholds were more liberal 
(median 10-7). A replication stage was performed in 122 GWASs. Thresholds 
to include SNPs in a replication stage were liberal (median 10-5), varied con-
siderably between studies, and were justified in only 14 studies (11%).
Conclusion: The most commonly used genome-wide threshold was 5x10-8, 
although reported in less than half of the manuscripts. No consensus 
emerged for the choice of the threshold to include SNPs in a replication sta-
ge. Establishing recommendations for thresholds would increase the inter-
pretability of positive signals reported in the literature.

 A. Jannot: None. G. Ehret: None. T. Perneger: None.

P16.051
A meta-analysis of genome-wide association studies identifies a novel 
locus associated with thrombin generation potential
A. Rocanin-Arjo1, L. Carcaillon2, W. Cohen3, N. Saut3, M. Germain1, L. Letenneur4, 
M. Alhenc-Gelas5, A. Dupuy6, M. Bertrand7, P. Amouyel8, P. Scarabin2, D. Trégouët1, P. 
Morange3;  
1INSERM, Paris, France, 2INSERM, Villejuif, France, 3AP-HM, Marseille, France, 4INSERM, 

Bordeaux, France, 5AP-HP, Paris, France, 6INSERM, Montpellier, France, 7UPMC, Paris, 
France, 8Institut Pasteur, Lille, France.

High thrombin generation levels have been associated with the risk of ve-
nous thrombosis and ischemic stroke. In order to investigate the genetic 
architecture underlying the inter-individual variability of thrombin genera-
tion, we measured three quantitative biomarkers for thrombin generation, 
the Endogeneous Thrombin Potential (ETP), the Peak height and the Lag-
time in two independent samples, the Three City Study and MARTHA, with 
genome-wide genotype data. By applying an imputation strategy based on 
the 1000 Genomes project to these two samples totalling 2,100 individuals 
inferred for ~6,6M markers, genome-wide significant associations were ob-
served for ETP and Peak at the F2 gene (p = 4.62 10-22 and p = 1.05 10-8, re-
spectively), a well-established susceptibility locus for thrombin generation. 
Further conditional analysis on the F2 signal revealed suggestive evidence 
(p < 10-6) at 6 additional independent single nucleotide polymorphisms 
(SNPs) for at least one of the three phenotypes. These 6 SNPs were tested 
for replication in a third independent sample of 800 individuals part of the 
MARTHA12 study. For one SNP located on chromosome 9, the association 
with Lag-time was highly significant (p = 3.26 10-7). When the results of the 
three data sets were combined, the overall evidence for association of the 
chr. 9 locus with Lag-time reached p = 1.35 10-11. This locus has never been 
reported associated to thrombin generation, paving the way for novel me-
chanistic pathways in the aetiology of thrombotic disorders.

 A. Rocanin-Arjo: None. L. Carcaillon: None. W. Cohen: None. N. Saut: 
None. M. Germain: None. L. Letenneur: None. M. Alhenc-Gelas: None. A. 
Dupuy: None. M. Bertrand: None. P. Amouyel: None. P. Scarabin: None. D. 
Trégouët: None. P. Morange: None.

P16.052
Replication of GWAS identification of Kawasaki disease susceptibility 
genes and a functional study affirm a role for BLK in disease 
susceptibility
Y. C. Lee1, C. J. Chang2, H. C. Kuo3, J. K. Lee4, C. C. Khor5, Y. T. Chen2, C. H. Chen2, J. Y. Wu2;  
1National Tsing Hua Univeristy, Hsinchu, Taiwan, 2Academia Sinica, Taipei, Taiwan, 
3Kaohsiung Chang Gung Memorial Hospital, Kaohsing, Taiwan, 4University of Ulsan 
College of Medicine,, Seoul, Korea, Democratic People‘s Republic of, 5Genome Institute of 
Singapore,, Singapore, Singapore.

SNPs in BLK gene, which encodes B-lymphoid tyrosine kinase, showed the 
most significant associations with Kawasaki disease in two recent genome-
wide association studies (GWAS) of Han Chinese and Japanese populations. 
In this reports, we conducted a meta-analysis to combine the evidence re-
garding BLK from these two previous GWAS and further replicated the as-
sociations in Korean and European populations. A top SNP identified in Han 
Chinese, rs2736340 in BLK, provided compelling evidence for associations 
in our meta-analysess of studies in Han Chinese and Japanese (P = 3.97×10-

25) populations, all Asian populations (P = 4.741×10-31), and overall popula-
tion samples (P = 1.032×10- 24). Moreover, we showed that BLK expression 
was significantly induced in white blood cells in Kawasaki disease patients 
at the acute stage, and the risk allele of rs2736340 expressed lower levels 
of BLK in lymphoblastoid cell lines. These results provide clues about the 
involvement of BLK in Kawasaki disease pathogenesis.

 Y.C. Lee: None. C.J. Chang: None. H.C. Kuo: None. J.K. Lee: None. C.C. Khor: 
None. Y.T. Chen: None. C.H. Chen: None. J.Y. Wu: None.

P16.053
Power comparison study of association tests with a general 
regression model
M. Dizier1, A. Philippi2, C. Julier2, F. Mathieu2;  
1CEPH, UMR-S946, Paris, France, 2Inserm UMR-S 958, Faculté de Médecine Denis-
Diderot, Paris, France.

Introduction: In most GWAS in the absence of information on the underlying 
model, the additive model is used for association studies. This may result in 
significant lack of power in case of strong departure from additive effect. In 
this case, a General regressive Model (GM), allowing to test for both additive 
effect and dominance deviation from additive effect, may be more appropri-
ate for association tests.
Aims: to compare the power of GM to other classical association tests under 
a large panel of models.
Method: Powers were estimated by simulating 1 million replicates of 300 
cases and 300 controls for 3 disease prevalence (1%, 5% and 10%), various 
SNP frequencies (between 0.1 and 0.5), various risk allele’s genetic effect 
(Odds-Ratio between 1.2 and 4) and different transmission modes (recessi-
ve, dominant, additive). Four association tests: general, recessive, dominant 
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and additive models were applied to all replicates to estimate their respecti-
ve powers to detect association.
Results: Although GM has one supplementary degree of freedom, its power 
to detect association is close to the power obtained by analysis under the 
true (simulated) model. Furthermore, GM is much more powerful than the 
additive model when the true genetic model is recessive. The test on domi-
nance deviation parameter was able to estimate the correct model in more 
than 95% of replicates.
Conclusion: We recommended applying GM model instead of the additive 
model for GWAS. Reanalysis of GWAS data of multifactorial diseases using 
GM is likely to detect new variants that have been missed by classical me-
thods.

 M. Dizier: None. A. Philippi: None. C. Julier: None. F. Mathieu: None.

P16.054
Region-based association analysis of human quantitative traits in 
related individuals
N. M. Belonogova, G. R. Svishcheva, Y. S. Aulchenko, T. I. Axenovich;  
Institute of Cytology & Genetics SD RAS, Novosibirsk, Russian Federation.

Regional-based association analysis instead of individual testing of each SNP 
was introduced in genome-wide association studies to increase the power 
of gene mapping, especially for rare genetic variants. For regional associa-
tion tests, the kernel-machine-based regression (KMBR) approach was re-
cently proposed as more powerful alternative to collapsing-based methods. 
However, the vast majority of existing methods for KMBR are applicable 
only to unrelated samples. We propose a new method for KMBR association 
analysis of quantitative traits in samples of relatives. The method is based 
on the GRAMMAR+ transformation of phenotypes followed by using existing 
KMBR software for unrelated samples (for example, SKAT). GRAMMAR+ 
transformation can be calculated with the ‘polygenic’ procedure in the Ge-
nABEL package v 1.7-2 (http://www.genabel.org/). We compared the per-
formance of kernel-based association analysis on the material of the GAW17 
by using our transformation, the original untransformed trait, and environ-
mental residuals. We demonstrated that the distribution of the test statistic 
under the null hypothesis does not correspond to the declared distribution 
when original traits or environmental residuals are analyzed by SKAT. Only 
the GRAMMAR+ transformation produced type I errors close to the nominal 
value and had the highest empirical power. Therefore, the new method can 
be applied to the analysis of related samples by using existing software for 
KMBR association analysis developed for unrelated samples. GRAMMAR+ 
transformation is a computationally efficient alternative to other methods, 
including correction on relative structure in KMBR analysis via covariance 
matrix, because our trait transformation allows the use of KMBR methods 
with smaller computational complexity.

 N.M. Belonogova: None. G.R. Svishcheva: None. Y.S. Aulchenko: None. T.I. 
Axenovich: None.

P16.055
Searching for Hashimoto’s missing heritability using Canine 
Lymphocytic Thyroiditis: a mission “possible”?
M. Bianchi1, K. Sundberg2, J. Hanson3, G. Andersson2, Å. Hedhammar3, K. Lindblad-Toh1,4, 
G. Pielberg1;  
1Science for Life Laboratory, Department of Medical Biochemistry and Microbiology, 
Uppsala University, Uppsala, Sweden, 2Department of Animal Breeding and Genetics, 
Swedish University of Agricultural Sciences (SLU), Uppsala, Sweden, 3Department 
of Clinical Sciences, Swedish University of Agricultural Sciences (SLU), Uppsala, 
Sweden, 4Broad Institute of Harvard and Massachusetts Institute of Technology (MIT), 
Cambridge, MA, United States.

Dogs are not only man’s best friends in our daily life, but also in the long-
term challenge of unravelling the genetics behind complex diseases. Canine 
lymphocytic thyroiditis (CLT), shares similarities in etiology, clinical signs 
and disease progression with Hashimoto’s thyroiditis (HT), one of the most 
common autoimmune diseases in humans. The aim of our study is to iden-
tify genetic risk factors associated with canine autoimmune hypothyroi-
dism, and to investigate these in human HT patients.
We performed a genome-wide association study using 115 Swedish Giant 
Schnauzer dogs (71 cases and 44 controls), considering presence of auto-
antibodies against thyroglobulin, increased levels of thyroid stimulating 
hormone (≥40 mU/l) and decreased levels of thyroxine (≤5 pmol/l) in the 
definition of the disease phenotype. We used kinship matrix and manual 
pedigree check in order to control for relatedness and applied a mixed mo-
del in the association analysis. An association on CFA11 was consistently 
confirmed (p<10-5), spanning a 7 Megabase region of extensive linkage di-

sequilibrium. An additional association, with a potentially really intriguing 
biological meaning, was found on CFA 18 (p<10-4).
Once we have confirmed the associations by including more samples and 
identified haplotypes and genetic variants associated with the disease, we 
will be able to evaluate them in Hashimoto´s patients as well. Studying CLT 
may help solve a piece of the intricate puzzle behind the development of 
Hashimoto’s disease, and possibly unravel a fraction of its missing herita-
bility.

 M. Bianchi: None. K. Sundberg: None. J. Hanson: None. G. Andersson: 
None. Å. Hedhammar: None. K. Lindblad-Toh: None. G. Pielberg: None.

P16.056
Evaluation of SNP’s in promoter region of Gγ-globin gene and their 
relation with fetal hemoglobin in healthy individuals and sickle cell 
anemia patiens in Colombia.
Y. Mendoza, C. J. Fong, G. Barreto;  
Universidad del Valle, Cali, Colombia.

The sickle cell anemia (SCA) is a genetic disease (autosome recessive) caused 
by a mutation in β-globin gene that provoke a structural change in hemoglo-
bin. There are modulators of SCA, once is fetal hemoglobin (HbF). The HbF is 
a complex character, but have been identified several mutations in promotor 
region of Gγ-globin associated to increasing of HbF levels. The objective of 
this survey was evaluate SNP‘s in proximal promotor of Gγ-globina gene to 
establish markers associated to HbF expression both in sickle cell patients 
and healthy people in Colombia. 163 Blood samples were taken of individu-
als of Atlantic and Pacific colombian coasts: 49 blood samples from sickle 
cell patients and 114 from healthy people. 15 SNP‘s were evaluated, neither 
showed relation with modulation of HbF expression in sickle cell anemia 
patients, but two SNP‘s, -309 (A→G ) and -16 (C→G) were associated to HbF 
in healthy people. Is possible that regulation factors in cis could be different 
between sickle cell patients and healthy people and therefore the SNP‘s eva-
luated here were not present in important transcriptions elements in these 
patients meanwhile in healthy people do.

 Y. Mendoza: None. C.J. Fong: None. G. Barreto: None.

P16.057
Assessing the contribution of chromosome X to complex traits: Two 
new loci for height and evidence for incomplete dosage compensation
T. Tukiainen1, M. Pirinen1, A. Sarin1,2, C. Ladenvall3, J. Kettunen1,2, J. Eriksson4,5,6, A. Jula7, 
L. Groop3, V. Salomaa4, O. T. Raitakari8,9, M. Järvelin10,11, S. Ripatti1,2,12;  
1Institute for Molecular Medicine Finland (FIMM), Helsinki, Finland, 2Unit of Public 
Health Genomics, National Institute for Health and Welfare, Helsinki, Finland, 
3Department of Clinical Sciences, Diabetes and Endocrinology, Lund University and 
Lund University Diabetes Centre, CRC at Skåne University Hospital, Malmö, Sweden, 
4Department of Chronic Disease Prevention, National Institute for Health and Welfare, 
Helsinki, Finland, 5Department of General Practice and Primary Healthcare, University 
of Helsinki, Helsinki, Finland, 6Unit of General Practice, Helsinki University Central 
Hospital, Helsinki, Finland, 7Population Studies Unit, Department of Chronic Disease 
Prevention, National Institute for Health and Welfare, Helsinki, Finland, 8Department 
of Clinical Physiology and Nuclear Medcine, Turku University Hospital, Turku, Finland, 
9Research Centre of Applied and Preventive Cardiovascular Medicine, Turku, Finland, 
10Department of Epidemiology and Biostatistics, Faculty of Medicine, Imperial College 
London, London, United Kingdom, 11Institute of Health Sciences, Biocenter Oulu, 
University of Oulu, Oulu, Finland, 12Hjelt Institute, University of Helsinki, Helsinki, 
Finland.

Most association studies omit chromosome X. Here we show the benefit of 
testing for the associations of a dense set of chromosome X variants with 
metabolic and anthropometric traits.
We imputed 1,250,369 non-pseudoautosomal X chromosome markers in 
19,563 individuals in seven Northern European cohorts and investigated 
the contribution of these variants to the levels of twelve quantitative traits 
(BMI, height, WHR, insulin, glucose, CRP, HDL-C, LDL-C, TC, TG, systolic and 
diastolic blood pressure) for which multiple associated autosomal loci have 
been previously identified. Using a linear mixed model we estimate that the 
genotyped and well-imputed chromosome X markers (MAF>1%) together 
account for up to 2% (for height, CRP and systolic BP) of variance in these 
traits. In a chromosome X-wide association analysis we identified two as-
sociations (p<5×10-8): Common SNPs in two independent (r2<0.02) loci 
in Xq21.1 were associated with height. Given the potentially incomplete 
dosage compensation in some loci in X we evaluated gender differences in 
the associations: in the other height locus the effect was considerably lar-
ger in women (explained variance 0.55% and 1.09 cm difference between 
homozygotes in 31-year-old women) in a manner consistent with both X 
chromosomes being active in this locus. The associated variants have a who-
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le-blood-cis-eQTL with ITM2A, a gene implicated in early cartilage develop-
ment. Supporting our observations, ITM2A has been previously shown to 
variably escape from X-inactivation.
Our results show that chromosome X contributes to the variability of many 
complex traits with potential sexually dimorphic associations and hence 
support including it in future GWAS.

 T. Tukiainen: None. M. Pirinen: None. A. Sarin: None. C. Ladenvall: None. J. 
Kettunen: None. J. Eriksson: None. A. Jula: None. L. Groop: None. V. 
Salomaa: None. O.T. Raitakari: None. M. Järvelin: None. S. Ripatti: None.

P16.058
Spectrum of mutations in a large cohort of unrelated haemophilia B 
patients
C. Costa1, E. Guillerm1, C. Rothschild2, R. D‘oiron3, T. Lambert3, N. Stieljes4, V. Valérie 
Roussel-Robert5, A. Anne Rafowicz3, A. Harroche2, M. Goossens1;  
1Laboratoire de Génétique et INSERM U955 équipe 11, Creteil, France, 2Centre de 
traitement des Hémophiles-Hôpital Necker, Paris, France, 3Centre de Traitement des 
Hémophiles CHU Bicêtre, Kremlin Bicêtre, France, 4Centre de Traitement des Hémophiles 
CHU Cochin, Paris, France, 5Centre de traitement des Hémophiles CHU Cochin, Paris, 
France.

Hemophilia B is 6 times less frequent than hemophilia A and characteriza-
tion of deleterious mutation is less reported. We present here the result of 
molecular studies performed in 400 hemophilia B unrelated patients.
The functional region of F9 gene, including the 8 exons with the flanking 
splice junction, the promoter and part of the 3’untranslated region surroun-
ding polyadenylation site were studied by DNA sequencing. In all patients 
negative after complete gene sequencing, search for duplication was perfor-
med using quantitative fluorescent multiplex-PCR (QFM-PCR). A causative 
mutation was identified in 368/400 (95%) patients, mainly point mutati-
ons, a whole F9 gene deletion in 6 patients, a large F9 gene deletion encom-
passing one or several exons in 12 patients, a LINE sequence insertion in 
one patient and a mutation located in the Leyden region in 15 patients. For 
the first time a F9 gene duplication was identified in 3 unrelated families. 
Thirty-eight (11%) of the identified mutations have not been reported so 
far. The strategy used to predict the deleterious consequences of these new 
variations will be presented. Collection on the international database of the 
mutations responsible for all hemophilia B cases, whatever the severity is 
particularly helpful to improve genetic counselling, especially for pregnant 
women with low FIX:C level, no family history of hemophilia and discovery 
of unknown mutation.
To conclude, only 5% of the patients had no mutation identified after ex-
tensive gene analysis. Next generation sequencing will probably help us to 
solve these cases.

 C. Costa: None. E. Guillerm: None. C. Rothschild: None. R. D‘oiron: None. T. 
Lambert: None. N. Stieljes: None. V. Valérie Roussel-Robert: None. A. Anne 
Rafowicz: None. A. Harroche: None. M. Goossens: None.

P16.059
‚Estimation of genetic diversity in NS3-protease region of hepatitis C 
virus using 454 pyrosequencing‘
O. Kulkarni1, O. François1, P. Morand2, M. G. B. Blum1, S. Larrat2;  
1UJF-Grenoble 1 / CNRS / TIMC-IMAG UMR 5525, Grenoble, F-38041, France, 2Virology 
Laboratory / UMI 3265 UJF-EMBL-CNRS, CHU Grenoble, Michallon Hospital, 38043, 
Grenoble, France.

Viruses are highly diverse in their genetic constitution, both within and 
between infected hosts. They adapt to the host’s environment with a high 
mutation rate and can make efficient treatment very difficult. Hepatitis C 
virus (HCV), which causes nearly 200 million chronic infections worldwi-
de is curable with treatments which comprise immunoregulator and direct 
antiviral agents. Our analysis is a case study in which viral samples from 
40 patients with chronic HCV are being sequenced using a 454 Roche GS 
Junior at different stages of treatment. Using variant callers, we obtain the 
frequency of the variants that are found in the viral population during the 
course of the treatment. We study the viral diversity during the treatment 
to assess whether the treatment actually decreases the viral diversity. Our 
main objective is to test if the viral diversity at the onset of the treatment is 
an important determinant of the treatment outcome. This would ultimately 
help in understanding the evolution of the virus and provide further insights 
into drug design and personalized treatment of HCV.

 O. Kulkarni: None. O. François: None. P. Morand: B. Research Grant (principal 
investigator, collaborator or consultant and pending grants as well as grants 
already received); Modest; Merck. B. Research Grant (principal investigator, 
collaborator or consultant and pending grants as well as grants already received); 
Significant; Janssen Cilag. C. Other Research Support (supplies, equipment, 

receipt of drugs or other in-kind support); Significant; Roche Diagnostics. M.G.B. 
Blum: None. S. Larrat: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Modest; Merck. 
B. Research Grant (principal investigator, collaborator or consultant and pending 
grants as well as grants already received); Significant; Janssen Cilag. C. Other 
Research Support (supplies, equipment, receipt of drugs or other in-kind support); 
Significant; Roche Diagnostics.

P16.060
GWAS Identifies Novel Susceptibility Loci on 6p21.32 and 21q21.3 for 
Hepatocellular Carcinoma in Chronic Hepatitis B Virus Carriers
W. Zhao1, J. Liu1, S. Li2, J. Qian3, Y. Yang4;  
1Human Genetics, Genome Institute of Singapore, Singapore, Singapore, 2Department 
of Hepatobiliary Oncology, State Key Laboratory of Oncology in South China, Sun Yat-
Sen University Cancer Center, Guang Zhou, China, 3State Key Laboratory of Genetic 
Engineering, Center for Fudan–VARI Genetic Epidemiology and MOE Key Laboratory of 
Contemporary Anthropology, School of Life Sciences, Fudan University, Shanghai, China, 
4Eastern Hepatobiliary Surgery Hospital, Second Military Medical University, Shanghai, 
China.

Genome-wide association studies (GWAS) have recently identified KIF1B as 
susceptibility locus for hepatitis B virus (HBV)-related hepatocellular car-
cinoma (HCC). To further identify novel susceptibility loci associated with 
HBV-related HCC and replicate the previously reported association, we per-
formed a large three-stage GWAS in the Han Chinese population. 523,663 
autosomal SNPs in 1,538 HBV-positive HCC patients and 1,465 chronic HBV 
carriers were genotyped for the discovery stage. Top candidate SNPs were 
genotyped in the initial validation samples of 2,112 HBV-positive HCC ca-
ses and 2,208 HBV carriers and then in the second validation samples of 
1,021 cases and 1,491 HBV carriers. We discovered two novel associations 
at rs9272105 (HLA-DQA1/DRB1) on 6p21.32 (OR = 1.30, P = 1.13×10-19) 
and rs455804 (GRIK1) on 21q21.3 (OR = 0.84, P = 1.86×10-8), which were 
further replicated in the fourth independent sample of 1,298 cases and 
1,026 controls (rs9272105: OR = 1.25, P = 1.71×10-4; rs455804: OR = 0.84, 
P = 6.92×10-3). We also revealed the associations of HLADRB1*0405 and 
0901*0602, which could partially account for the association at rs9272105. 
The association at rs455804 implicates GRIK1 as a novel susceptibility gene 
for HBV-related HCC, suggesting the involvement of glutamate signaling in 
the development of HBV-related HCC.

 W. Zhao: None. J. Liu: None. S. Li: None. J. Qian: None. Y. Yang: None.

P16.061
Association of hypoxia inducible factor-1 alpha gene polymorphism 
with physical performance in Lithuanian athletes
V. Ginevičienė1, A. Jakaitienė1, K. Milašius2, L. Tubelis2, V. Kučinskas1, A. Utkus1;  
1Department of Human and Medical Genetics, Vilnius, Lithuania, 2Lithuanian 
Educological University, Vilnius, Lithuania.

A nonsynonymous coding single-nucleotide polymorphism (Pro582Ser, 
c.C1772T, rs11549465) of the hypoxia inducible factor-1 alpha (HIF1A) 
gene has been shown to be associated with changes of maximal oxygen 
consumption (VO2max) during training. Given this evidence and the impact 
of HIF1A on oxygen metabolism in muscle activities, we hypothesized that 
variant of the HIF1A gene might be associated with Lithuanian elite athletes 
status and their VO2max level. A total of 249 Lithuanian elite athletes (112 
endurance-oriented, 50 power-oriented, 87 “mixed group”) and 266 healthy 
unrelated individuals (controls) were genotyped(PCR-RFLP). Anthropome-
tric measurements, anaerobic muscle strength (short-term explosive musc-
le power, anaerobic alactic maximum power) and aerobic VO2max test were 
evaluated. The results revealed that the frequencies of the HIF1A genotypes 
were different in the athletes compared to controls (Pro/Pro 74.7%; Pro/
Ser 24.9%; Ser/Ser 0.4% vs. Pro/Pro 75.2%; Pro/Ser 21.4%; Ser/Ser 3.4%; 
P=0.038). The frequency of the HIF1A Ser allele was higher in the power-
orientated (18%) athletes compared to endurance-oriented (12%), “mixed 
group” (10.9%) and controls (14.1%). Muscle strength phenotypic indexes 
did not differ between athletes depending on their HIF1A genotype (P>0.05). 
Interestingly, we found that athletes carrying the Pro/Ser genotype exhibi-
ted significantly higher VO2max (69.5vs.60.3 ml/kg/min, P<0.05) than those 
carrying the Pro/Pro genotype. Based on these findings, we conclude that 
HIF1A variation may be associated with Lithuanian elite athletes’ status and 
athletes carrying the HIF1A Pro/Ser genotype with higher aerobic capacity. 
Of course, further studies will be needed to fully understand the mechanis-
ms underlying the putative association between the HIF1A polymorphism 
and endurance performance.

 V. Ginevičienė: None. A. Jakaitienė: None. K. Milašius: None. L. Tubelis: 
None. V. Kučinskas: None. A. Utkus: None.
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P16.062
Tolerance versus immunity: evidence of balancing selection at the 
HLA-G promoter region
L. Gineau1,2, P. Luisi3, E. Castelli4, D. Courtin5, J. Milet5, P. Moreau6, E. Donadi7, A. Garcia1,2, 
A. Sabbagh1,2;  
1IRD, UMR216, Mère et enfant face aux infections tropicales, Paris, France, 2PRES 
Sorbone Paris Cité, Université Paris Descartes, Faculté de Pharmacie, Paris, France, 
3Institute of Evolutionary Biology, CEXS-UPF-PRBB, Catalonia, Barcelona, Spain, 
4Biological Sciences Institute, Federal University of Goiás, Goiânia, Goiás, Brazil, 5IRD, 
UMR 216, Centre d’Etude et de Recherche sur le Paludisme Associé à la Grossesse et à 
l’Enfance (CERPAGE) ; Faculté des Sciences de la Santé, Cotonou, Benin, 6CEA, Service 
de Recherches en Hémato-Immunologie, Hôpital Saint-Louis, Paris, France, 7Division of 
Clinical Immunology, School of Medicine of Ribeirão Preto, University of São Paulo, São 
Paulo, Brazil.

Human leucocyte antigen G (HLA-G) is a tolerogenic molecule which plays 
a crucial role in protecting the fetus from maternal immune attack. Besides, 
HLA-G expression can be induced in numerous pathological conditions whe-
re its immunosuppressive properties render it an efficient means of escape 
from immune recognition for pathogens and tumors. In contrast to classical 
class I HLA molecules which display extensive variability in the coding regi-
on, HLA-G rather exhibits a higher degree of variation in regulatory regions. 
In this study, we aimed to characterize the sequence variation and haploty-
pe structure of the HLA-G promoter region to investigate the evolutionary 
history of the HLA-G promoter and shed some light into the mechanisms 
that may underlie HLA-G expression control. The 1.4-kb upstream regulato-
ry region of HLA-G, which includes all of the known promoter elements, was 
sequenced in three new African populations (Serere from Senegal, Tori from 
Benin, Yansi from Congo) and these data were combined with the available 
sequence data from the 1000 Genomes project and the literature. Patterns 
of sequence variation, frequency spectrum and genetic differentiation of 
HLA-G promoter strongly supported a history of balancing selection at this 
region. An extended analysis of a 300-kb region surrounding HLA-G revealed 
that this region is the direct target of selection and is not involved in a hitch-
hiking effect. These results suggests that there might be a fine balance bet-
ween optimal levels of expression from fetal to adult life, allowing both fetal 
tolerance and appropriate intrauterine defense against pathogens.

 L. Gineau: None. P. Luisi: None. E. Castelli: None. D. Courtin: None. J. Milet: 
None. P. Moreau: None. E. Donadi: None. A. Garcia: None. A. Sabbagh: None.

P16.063
Founder Mutation for Huntington Disease in Caucasus Jews
H. N. Baris1,2, O. Melamed1, D. M. Behar1,3, N. Magal1, E. Pras4,2, H. Reznik-Wolf4, Z. U. 
Borochowitz5, B. Davidov1, R. Mor-Cohen6,2, C. Bram7,8;  
1The Recanati Genetic Institute, Beilinson Hospital, Petah Tikva, Israel, 2Sackler Faculty 
of Medicine, Tel Aviv University, Tel Aviv, Israel, 3Molecular Medicine Laboratory, 
Rambam Health Care Campus, Haifa, Israel, 4The Danek Gartner Institute of Human 
Genetics, Sheba Medical Center, Tel Hashomer, Israel, 5The Simon Winter Institute for 
Human Genetics, Bnai-Zion Medical Center, Rappaport Faculty of Medicine and Research 
Institute, Technion-Israeli Institute of Technology, Haifa, Israel, 6Amalia Biron Research 
Institute of Thrombosis and Hemostasis, Sheba Medical Center, Tel-Hashomer, Israel, 
7Van Leer Institute, Jerusalem, Israel, 8University of Florida, Gainesville, FL, United 
States.

Huntington disease (HD) is an autosomal dominant disorder characterized 
by chorea, psychiatric illness and cognitive decline caused by expansion of 
the trinucleotide CAG repeat within the HTT gene. The prevalence of HD is 
well known among Europeans, but not in Jewish communities. We analyzed 
the clinical and demographic data of our HD patients and carried out ha-
plotype analysis in order to look for and date a founder mutation. Between 
2006 and 2011, 1,400 patients were evaluated in our adult genetics clinic. 
Eleven patients from 10 different families were diagnosed with HD; nine 
families are Caucasus Jewish (CJ) and one is Ashkenazi. Of the nine CJ, eight 
shared a 3.74 Mb haplotype, which is compatible with the HD-susceptible 
A1 haplogroup. We calculated the coalescence age of the mutation using the 
DMLE+2.0 software program to be between 4 and 10 generations, which 
correspond to around 80-200 years ago. In our clinic 90% of HD patients 
are CJ, although the CJ comprise only 1.4% of the Israeli population. These 
findings suggest a higher prevalence of HD among CJ compared to the gene-
ral Israeli population and are consistent with a recent founder mutation in 
this group.
This should raise the index of suspicion for HD in CJ, thereby allowing for 
earlier diagnosis so that prenatal testing can be offered when desired, and 
treatment once it is available.

 H.N. Baris: None. O. Melamed: None. D.M. Behar: None. N. Magal: None. E. 
Pras: None. H. Reznik-Wolf: None. Z.U. Borochowitz: None. B. Davidov: 
None. R. Mor-Cohen: None. C. Bram: None.

P16.064
Risk scores derived from known lipid variants improve identification 
of individuals at increased risk of hypercholesterolemia
S. M. Willems1, E. J. G. Sijbrands2, A. Dehghan3, A. Hofman3, B. A. Oostra1, O. H. Franco3, A. 
Isaacs1, C. M. van Duijn1;  
1Genetic Epidemiology Unit, Department of Epidemiology, Erasmus MC, Rotterdam, 
Netherlands, 2Department of Internal Medicine, Erasmus MC, Rotterdam, Netherlands, 
3Department of Epidemiology, Erasmus MC, Rotterdam, Netherlands.

Background Hypercholesterolemia (HC; total cholesterol > 6.5 mmol/l and/
or use of lipid lowering medication) is a well-established modifiable car-
diovascular disease risk factor. We determined the ability of genotypic risk 
scores to identify individuals at increased risk of hypercholesterolemia.
Methods and Results We calculated TC, LDL-C, HDL-C and TG risk scores 
in the Rotterdam Study (RS, n=10,072) and Erasmus Rucphen Family Stu-
dy (ERF, n=2,715), using 157 SNPs discovered in recent meta-analyses of 
≥100,000 individuals. Adding the TC score to a clinical model based on age, 
sex and BMI improved the prediction of HC (c-index in RS increased from 
0.64 to 0.68 (P=2.1x10-31) and in ERF from 0.71 to 0.75 (P=2.9x10-9)). The 
LDL-C, HDL-C and TG scores combined improved prediction similarly. In RS, 
Kaplan-Meier curves showed an approximately doubled cumulative inci-
dence of HC in the highest TC risk score quartile compared to the lowest. In 
both cohorts, overall and in age strata, prevalence of HC increased with TC 
risk score quartile (Ptrend=1.3x10-96 to 0.002). Odds ratios also increased with 
quartile, from 1.62 for the second to 3.5 for the highest quartile compared to 
the lowest in the total sample. Maximum OR was 3.9 for the highest quartile 
in the 65-74 years stratum (P=2.4x10-32).
Conclusion Our results show that genetic risk scores can be useful in iden-
tifying individuals at increased risk of hypercholesterolemia. Our findings 
also suggest that a genetic risk score can help identify individuals that would 
benefit from earlier and more intensive monitoring of cholesterol levels.

 S.M. Willems: None. E.J.G. Sijbrands: None. A. Dehghan: None. A. Hofman: 
None. B.A. Oostra: None. O.H. Franco: B. Research Grant (principal investigator, 
collaborator or consultant and pending grants as well as grants already received); 
Significant; Pfizer Nutrition. A. Isaacs: None. C.M. van Duijn: None.

P16.065
Genetic Predisposition to Left Ventricular Dysfunction: A Multigenic 
and Multi-analytical Approach
A. Mishra, A. Srivastava, T. Mittal, N. Garg, B. Mittal;  
Sanjay Gandhi Postgraduate Institute of Medical Sciences (SGPGIMS), Lucknow, India.

Background: Left ventricular dysfunction (LVD) is a complex, multifactorial 
condition, caused by mechanical, neurohormonal, and genetic factors. The 
present study was undertaken to identify the combination of genetic vari-
ants of renin-angiotensin-aldosterone system (RAAS), matrix metalloprote-
inases (MMPs) and inflammatory pathway genes and their possible interac-
tions contributing towards genetic susceptibility to LVD in the background 
of coronary artery disease (CAD).
Methods and Results: The study included 510 consecutive patients with an-
giographically confirmed CAD. Among them, 162 with reduced left ventricle 
ejection fraction (LVEF≤45%) were categorized as having LVD. We analysed 
11 polymorphisms in 9 genes of RAAS, MMPs and inflammatory pathways. 
Single locus analysis showed that AT1 A1166C (p value<0.001; OR=3.67), 
MMP9 R668Q (p value=0.007; OR=3.48) and NFKB1 -94 ATTG ins/del (p 
value=0.013; OR=2.01) polymorphisms were independently associated 
with LVD. A combined G-score consisting of risk alleles of associated po-
lymorphisms showed much higher significance as compared to individual 
variations (p-value<0.001). High-order gene-gene interaction using Classi-
fication and Regression Tree analysis (CART) and Multifactor dimensionali-
ty reduction (MDR) approaches revealed AT1 A1166C and NFKB1 -94 ATTG 
ins/del polymorphisms jointly increased the risk of LVD to great extent (p-
value=0.001; OR=8.55) and best four-factor interaction model consisted of 
AT1 A1166C, MMP7 A-181G, MMP9 R668Q and NFKB1 ATTG ins/del poly-
morphisms with an improved testing accuracy of 0.566 and CVC=9/10 with 
permutation p<0.001) respectively.
Conclusion: The AT1 A1166C independently and in combination with MMP9 
R668Q and NFKB1 -94 ATTG ins/del polymorphisms plays important role in 
conferring genetic susceptibility to LVD in CAD patients.
Financial support from DBT (India), ICMR.

 A. Mishra: None. A. Srivastava: None. T. Mittal: None. N. Garg: None. B. 
Mittal: None.
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P16.066
Association study of TOLL and CARD with leprosy susceptibility in 
Chinese population
A. Irwanto1,2, H. Liu3,4,5, F. Bao3,5, F. Zhang3,4,5, J. Liu1,2,6;  
1Human Genetics, Genome Institute of Singapore, Singapore, Singapore, 2Saw 
Swee Hock School of Public Health, National University of Singapore, Singapore, 
Singapore, 3Shandong Provincial Institute of Dermatology and Venereology, Shandong 
Academy of Medical Sciences, Jinan, China, 4Shandong Provincial Hospital for Skin 
Diseases, Shandong University, Jinan, China, 5Shandong Provincial Key Lab for 
Dermatovenereology, Jinan, China, 6School of Life Sciences, Anhui Medical University, 
Hefei, China.

Background: Previous genome-wide association studies (GWAS) identified 
multiple susceptibility loci that have highlighted the important role of TLR 
(Toll-like Receptor) and CARD (caspase recruitment domain) genes in le-
prosy.
Methods: A large three-stage candidate gene-based association study of 69 
TLR and CARD genes was performed in the leprosy samples of Chinese Han.
Results: Of 4,363 SNPs investigated, eight SNPs showed suggestive asso-
ciation (P<0.01) in our previously published GWAS datasets (Stage 1). Of 
the eight SNPs, rs2735591 and rs4889841 showed significant association 
(P<0.001) in an independent series of 1,504 cases and 1,502 controls (Sta-
ge II), but only rs2735591 (next to BCL10) showed significant association 
in the second independent series of 938 cases and 5,827 controls (Sta-
ge III). Rs2735591 showed consistent association across the three stages 
(P>0.05 for heterogeneity test), significant association in the combined va-
lidation samples (Pcorrected=5.54×10-4 after correction for 4,363 SNPs tested), 
and genome-wide significance in the whole GWAS and validation samples 
(P=1.03×10-9, OR=1.24). In addition, we demonstrated the lower expression 
of BCL10 in leprosy lesions than normal skins and the formation of a highly 
significant gene network by BCL10 and the eight previously identified genes 
(P=1×10-19) that regulates the activity of NFκB, a major regulator of down-
stream inflammatory responses, which provides further biological evidence 
for the association.
Conclusion: We have discovered a novel susceptibility locus on 1p22, which 
implicates BCL10 as a new susceptibility gene for leprosy. Our finding high-
lights the important role of both innate and adaptive immune responses in 
leprosy.

 A. Irwanto: None. H. Liu: None. F. Bao: None. F. Zhang: None. J. Liu: None.

P16.067
LITGEN - revealing genetic structure of the population of Lithuania
I. Uktverytė1, R. Meškienė1, L. Ambrozaitytė1, I. Domarkienė1, A. Pranculis1, N. 
Burokienė2, A. Coj3, A. Mažeikienė3, V. Kasiulevičius2, Z. A. Kučinskienė3, V. Kučinskas1;  
1Department of Human and Medical Genetics, Faculty of Medicine, Vilnius University, 
Vilnius, Lithuania, 2Clinics of Internal Diseases, Family Medicine and Oncology, Faculty of 
Medicine, Vilnius University, Vilnius, Lithuania, 3Department of Physiology, Biochemistry, 
Microbiology and Laboratory Medicine, Faculty of Medicine, Vilnius University, Vilnius, 
Lithuania.

LITGEN project has been launched in 2011. The aim is to determine genetic 
diversity and structure of the population of Lithuania using informative va-
riable genetic markers such as SNPs, CNVs, STRs of Y chromosome, mtDNA, 
autosomes, exome and whole genome for future extensive wide scale human 
genome studies in Lithuania.
First stage of LITGEN project was to collect samples from different ethno-
linguistic groups of Lithuanians. Questionnaires and informed consent 
forms were obtained and signed by all participants. Phenotypic data such as 
diet, physical activity, genealogy and anamnesis were collected by question-
naires. About 1000 samples were collected and current database contains 
259 triads. 150 triads were assigned to particular ethno-linguistic group 
as all members originated from the same region. Analysis of biochemical 
phenotype associated with cardiovascular diseases has been performed for 
all participants. Attention is paid to particular groups of genes or pathways 
involved in cardiovascular diseases, nutrigenomics, pharmacogenetic re-
sponse, autosomal recessive diseases identifying genomic variants specific 
to the population of Lithuania. Data from questionnaires and biochemical 
phenotype are managed using BC|GENE data management platform. Y chro-
mosome haplotype consisting of 17 STR markers was determined for male 
participants using commercial AmpFlSTR® Yfiler™ kit. Large scale genoty-
ping was performed using HumanOmniExpress-12 v1.0. Further bioinfor-
matical analysis is performed from the obtained data.
LITGEN project (VP1-3.1-ŠMM-07-K-01-013) is funded by Global Grant.

 I. Uktverytė: None. R. Meškienė: None. L. Ambrozaitytė: None. I. Domarkienė: 
None. A. Pranculis: None. N. Burokienė: None. A. Coj: None. A. Mažeikienė: 
None. V. Kasiulevičius: None. Z.A. Kučinskienė: None. V. Kučinskas: None.

P16.068
Local interactions capture both known and novel loci and provide 
new insights into eight human metabolic traits
W. Wei1, A. Gyenesei2, C. A. M. Semple1, C. S. Haley1;  
1MRC Human Genetics Unit, University of Edinburgh, Edinburgh, United Kingdom, 
2Finnish Microarray and Sequencing Centre, Turku Centre for Biotechnology, University 
of Turku and Åbo Akademi University, Turku, Finland.

Local interactions between neighbouring SNPs are hypothesized to be able 
to capture variants missing from genome-wide association studies (GWAS) 
via haplotype effects but have not been thoroughly explored. Aided by re-
cent improvements in software we were able to perform full pair-wise ge-
nome scans and conventional GWAS in eight metabolic traits in the Nort-
hern Finland Birth Cohort 1966 (NFBC1966) and the Atherosclerosis Risk 
in Communities study cohort (ARIC). Genome-wide significant interactions 
were detected in ARIC for systolic blood pressure between PLEKHA7 (a 
known GWAS locus for blood pressure) and GPR180 (which plays a role in 
vascular remodelling), and also for triglycerides as local interactions within 
the 11q23.3 region (replicated significantly in NFBC1966), which notably 
harbours several loci (BUD13, ZNF259 and APOA5) contributing to triglyce-
ride levels. Tests of the local interactions within the 11q23.3 region condi-
tional on the top GWAS signal suggested the presence of two independent 
functional variants, each with supportive evidence for their roles in gene 
regulation. Local interactions captured 9 additional GWAS loci identified in 
this study (3 significantly replicated) and 73 from previous GWAS (24 in the 
eight traits and 49 in related traits). We conclude that the detection of local 
interactions requires adequate SNP coverage of the genome and that such 
interactions are only likely to be found between weakly linked SNPs. Ana-
lysing local interactions is a potentially valuable complement to GWAS and 
can provide new insights into the biology underlying variation in complex 
traits.

 W. Wei: None. A. Gyenesei: None. C.A.M. Semple: None. C.S. Haley: None.

P16.069
A frequency based approach for discriminating between causative 
and rare genetic variations in LQTS
V. Novelli1, A. Malovini2, M. Cerrone3, C. Napolitano4, S. Priori5;  
1Division of Molecular Cardiology, Maugeri Foundation, Pavia, Italy, 2Fondazione S. 
Maugeri, Pavia, Italy, 3Langone Medical Center, New York University, NYC, NY, United 
States, 4Division of Cardiology and Molecular Cardiology, Maugeri Foundation, Pavia, 
Italy, 5Division of Cardiology and Molecular Cardiology, Maugeri Foundation-University 
of Pavia, Pavia, Italy.

Long QT syndrome (LQTs) is a Mendelian disease characterized by delayed 
ventricular repolarization manifest with prolongation of the corrected QT 
(QTc) interval on the electrocardiogram. Genetic testing on LQT syndrome 
led to the worldwide identification of hundreds of genetic variations in 13 
different genes. Interpreting and validating the effects of these mutations 
is still challenging especially in absence of functional studies that can con-
firm their deleterious effect. In this context, using NHLBI genetic frequency 
regarding 23 LQTS mutations supported by functional studies we estima-
ted a Minor Allele Frequency (MAF) threshold to discriminate between a 
causative rare genetic and a low frequency variation.To assess the validity 
of our model we applied the estimated threshold 0.04% to a population of 
337 LQTS probands carrying 204 unique single-nucleotide variations.Re-
sults showed that the median value of the QTc distribution was significant-
ly higher for patients with rare mutations (MAF < 0.04%) comparing with 
those having common variants (p < 0.05). In addition, using data regarding 
79 functionally validated variations, we tested the performances of the two 
bioinformatic tools Polyphen2 and SIFT in predicting the deleterious effects 
of the genetic variation.
Our data provided a validated frequency cut-off value to discriminate bet-
ween causative mutations and low frequency variations in absence of in 
vitro or in vivo studies.

 V. Novelli: None. A. Malovini: None. M. Cerrone: None. C. Napolitano: 
None. S. Priori: None.

P16.070
Methylenetetrahydrofolate reductase MTHFR C677T polymorphism 
and susceptibility to lymphoproliferative disorders in the Malaysian 
population
S. Suthandiram1, Z. Mohamed1, B. S. Haerian1, P. C. Bee2, L. H. Lian3, K. M. Chang4, T. C. 
Ong4, G. G. Gan2;  
1Pharmacogenomics Laboratory, Department of Pharmacology, Faculty of Medicine, 
University of Malaya, Kuala Lumpur, Malaysia, 2Department of Medicine, Faculty of 
Medicine, University of Malaya, Kuala Lumpur, Malaysia, 3Department of Molecular 
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Medicine, Faculty of Medicine, University of Malaya, Kuala Lumpur, Malaysia, 
4Department of Hematology, Ampang Hospital, Selangor, Malaysia.

Methylenetetrahydrofolate reductase (MTHFR) is a critical enzyme in folate 
metabolism. This enzyme is involved in DNA synthesis, DNA repair and DNA 
methylation. Several studies have shown that MTHFR C677T gene polymor-
phism is associated with susceptibility to lymphoproliferative disorders 
(LPD). The objective of this case-control study was to determine the asso-
ciation between MTHFR C677T gene polymorphism and risk of LPD in the 
Malaysian population. The C677T polymorphism was genotyped in 1,246 
participants (524 lymphoid malignancy patients and 722 healthy individu-
als) using the Sequenom iPLEX MassARRAY platform. A total of 524 (42%) 
LPD patients and 722 (58%) controls participated in this study. Of the LPD 
patients, 32%, 9%, 42%, and 17% were diagnosed with diffuse large B cell 
lymphoma (DLBCL), follicular lymphoma (FL), other non-Hodgkin lympho-
ma (NHL), and Hodgkin’s lymphoma (HL) subgroups respectively. No stati-
stically significant differences were observed for different genotypes bet-
ween patients and controls in the pooled LPD group (p>0.05). Overall, there 
was significant association between C677T polymorphism and risk of FL 
(p =0.006). Subgroup analysis by ethnicity in patients with FL as compared 
with controls showed significant association in Malaysian Malays (p=0.016). 
However, sample size in this subgroup was small. This study suggests that 
C677T polymorphism might be a risk factor for susceptibility to FL in the 
Malaysian Malays. However, due to the small sample size of patients with FL, 
false positive finding cannot be ruled out.

 S. Suthandiram: None. Z. Mohamed: None. B.S. Haerian: None. P.C. Bee: 
None. L.H. Lian: None. K.M. Chang: None. T.C. Ong: None. G.G. Gan: None.

P16.071
Prevalence and diversity of monogenic hereditary pathology among 
the children of Rostov region (Russia)
M. Amelina1, T. Ponomareva2, N. Vetrova2, S. Amelina2, A. Petrin3, R. Zinchenko4;  
1Scientific Research Institute of Obstetrics and Pediatrics, Rostov-on-Don, Russian 
Federation, 2Scientific Research Institute of Biology „Southern Federal University“, 
Rostov-on-Don, Russian Federation, 3 Research Centre for Medical Genetics, Russian 
Academy of Medical Sciences, Moscow, Russian Federation, 4Research Centre for Medical 
Genetics, Russian Academy of Medical Sciences, Moscow, Russian Federation.

Results of prevalence and nosologycal forms of a monogenic hereditary pa-
thology (MHP) among the children‘s of twelve investigated Districts of Ro-
stov Region (Russia) was submitted. The total size of investigated populati-
ons was made 497460 people, including 97345 (19.57%) children. The eth-
nic structure of considered sample on more that 90 % is presented by Russi-
an population. The study was conducted on the original protocol examined 
by standard protocol of medical genetic research elaborated in laboratory 
of genetic epidemiology, Research Centre for Medical Genetics. About 3000 
MHP and syndromes of OMIM could be identified by this research. Clinical 
investigations were performed by pediatricians, clinical geneticists, neu-
rologists, ophthalmologists, orthopedists, audiologist, and dermatologists, 
focused on diagnostic of MHP. The spectrum of MHP detected in the twelve 
Districts comprises 166 nosologycal forms - 95- autosomal dominant (AD), 
57- autosomal recessive (AR) and 14- X-linked. The prevalence rate (for 
1000 children) of children‘s population by all types MHP - AD, AR, and X-
linked, separately for urban (1.86±0.21, 1.82±0.21, 0.53±0.16, respectively) 
and rural (4.38±0.28, 3.39±0.25, 1.30±0.22, respectively) populations was 
calculated. In rural populations, the prevalence is higher in 2 times higher 
than in urban. The total prevalence of MHP was 6.49±0.28/ 1000 children. 
Given that this study can detect only half of hereditary diseases, the total 
prevalence of hereditary disorders in children more than 1%. In this study, 
we studied the prevalence of hereditary diseases among children Republics 
Bashkortotan, Udmurtia and Chuvashia, in which the burden of hereditary 
diseases was 1.4%, 1.2%, and 1.1%, respectively

 M. Amelina: None. T. Ponomareva: None. N. Vetrova: None. S. Amelina: 
None. A. Petrin: None. R. Zinchenko: None.

P16.072
Mitochondrial DNA diversity in medieval and modern Romanian 
population
R. Cocos1, L. Bohiltea1, S. Schipor2, F. Raicu1,3;  
1“Carol Davila”University of Medicine and Pharmacy, Bucharest, Romania, 2“ 
C.I.Parhon“ National Institute of Endocrinology, Bucharest, Romania, 3Institute of 
Anthropology „Francisc I. Rainer“, Bucharest, Romania.

Ancient DNA population studies may yield interesting results in cases where 
are indications from archaeology and history that a population demographic 
modification has taken place and significantly reduce the genetic diversity 

via bottleneck effect.
We analyzed mtDNA variation using aDNA samples from Piata Universității 
archaeological site and modern DNA to study nature and extent of temporal 
changes in genetic variation in Bucharest region during 16th-19th centuries. 
The archaeological site of Piata Universității cemetery unearthed about 676 
graves with 900 skeletons. We have analyzed by now 18 aDNA samples out 
of a total of 150 dental pieces recovered from the skeletons excavated from 
the cemetery and 74 out of 250 modern DNA samples collected. Standard 
contamination precautions and authentication criteria were applied. Hyper-
variable regions I and II of ancient mtDNA were amplified and sequenced 
using twelve overlapping fragments, each with a length of approximately 
100 base pairs. The majority of the ancient and modern mtDNA samples 
analyzed by now falls into the common West Eurasian mitochondrial ha-
plogroups.
In conclusion, to fully assess the dynamics of the historical population com-
position by comparing genotypes in a temporal context we have to complete 
the comparative analysis of all aDNA and modern DNA samples. Moreover, 
in order to reveal possible genetic data changes caused by a possible popu-
lation bottleneck corresponding to the waves of lethal epidemics, in which 
an almost one-third of the population was lost, we will also investigate a set 
of 17 fast evolving short tandem repeat loci (STR).

 R. Cocos: None. L. Bohiltea: None. S. Schipor: None. F. Raicu: None.

P16.073
Multi-phenotype meta-analysis in up to 167,984 individuals evaluates 
pleiotropic effects on cardiometabolic traits at FTO, FADS1 and GIPR 
loci
V. Lagou1,2, R. Mägi3, L. Marullo1,4, K. Fischer3, G. Thorleifsson5, B. Benyamin6,7, M. 
Akerlund8, S. Ligthart9, H. H. M. Draisma10,11, I. Surakka12,13, S. Hägg14,15, J. Dumont16, A. 
Meirhaeghe16, M. Kaakinen17, M. Mangino18, J. S. Ried19, A. Mahajan1, M. Horikoshi1,2, K. 
Strauch19, S. Ripatti12,13,20, A. P. Morris1, V. Lyssenko8,21, I. Prokopenko1,2,22;  
1Wellcome Trust Centre for Human Genetics, University of Oxford, Oxford, United 
Kingdom, 2Oxford Centre for Diabetes, Endocrinology and Metabolism, Radcliffe 
Department of Medicine, University of Oxford, Oxford, United Kingdom, 3Estonian 
Genome Center, University of Tartu, Tartu, Estonia, 4Department of Evolutionary Biology, 
Genetic Section, University of Ferrara, Ferrara, Italy, 5deCODE Genetics, Reykjavik, 
Iceland, 6The University of Queensland, Queensland Brain Institute, St Lucia, Queensland, 
Australia, 7Queensland Institute of Medical Research, Brisbane, Queensland, Australia, 
8Department of Clinical Sciences, Diabetes and Endocrinology, Lund University, Malmö, 
Sweden, 9Department of Epidemiology, Erasmus Medical Center, Rotterdam, Netherlands, 
10Department of Biological Psychology, VU University Amsterdam, Amsterdam, 
Netherlands, 11EMGO Institute for Health and Care Research, Amsterdam, Netherlands, 
12Institute for Molecular Medicine Finland FIMM, University of Helsinki, Helsinki, Finland, 
13National Institute for Health and Welfare, Helsinki, Finland, 14Department of Medical 
Epidemiology and Biostatistics, Karolinska Institutet, Stockholm, Sweden, 15Department 
of Medical Sciences, Molecular Epidemiology, Uppsala University Hospital, Uppsala, 
Sweden, 16INSERM U744; Institut Pasteur de Lille; Université Lille Nord de France, 
F-59000 Lille, France, 17Institute of Health Sciences and Biocenter Oulu, University of 
Oulu, Oulu, Finland, 18Department of Twin Research and Genetic Epidemiology, King‘s 
College London, London, United Kingdom, 19Institute of Genetic Epidemiology, Helmholtz 
Zentrum München - German Research Center for Environmental Health, Neuherberg, 
Germany, 20Wellcome Trust Sanger Institute, Hinxton, United Kingdom, 21Steno Diabetes 
Center, Gentofte, Denmark, 22Department of Genomics of Common Disease, School 
of Public Health, Imperial College London, Hammersmith Hospital, London, United 
Kingdom.

Cardiometabolic risk factors are correlated epidemiologically and share 
common genetic predisposition, as confirmed by single-trait genome-wide 
association studies. A large-scale multi-phenotype analysis can be a valuable 
tool to dissect independence of effects of a genetic variant on metabolic traits 
and disease risk, e.g. pleiotropy. We aimed to a) evaluate the multi-phenotype 
analysis method using an FTO variant known to exert its action via body mass 
index (BMI) and b) explore multi-phenotype effects at FADS1 and GIPR, both 
associated with a range of metabolic traits. We implemented a method that 
utilizes multiple logistic regression with SNP genotypes as the outcome and 
phenotypes as explanatory variables. Model selection was based on Bayesi-
an Information Criterion scores summed across studies from derived multi-
phenotype likelihoods. Analysis was performed in up to 167,984 individuals 
of European ancestry from 26 studies. Consistent with previous reports, the 
multi-phenotype meta-analysis confirmed that BMI drives associations with 
other traits at FTO, suggesting absence of pleiotropy. Variants at FADS1 have 
an effect on lipids, fasting glucose and resting heart rate among others. At 
FADS1, the best models within multi-phenotype sets underscored indepen-
dent effects for triglycerides and total cholesterol (PLRT=1.3x10-102). Variants 
at GIPR are associated with BMI, type 2 diabetes and 2-hour post load gluco-
se and insulin. We were not able to detect pleiotropy at GIPR, possibly due to 
a smaller number of individuals with 2-hour glucose measurements in this 
study. The multi-phenotype method confirmed mediation effects for a known 
FTO variant and shows promise for dissecting pleiotropic associations.
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None. A. Mahajan: None. M. Horikoshi: None. K. Strauch: None. S. Ripatti: 
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P16.074
A two-stage genome-wide association study identifies germline 
predisposition loci for myeloproliferative neoplasms
A. S. Harutyunyan1, T. Berg1, T. Klampfl1, J. D. Milosevic1, A. Puda1, B. Gisslinger2, M. 
Penka3, A. M. Vannucchi4, M. Cazzola5, H. Gisslinger2, R. Kralovics1,2;  
1CeMM Research Center for Molecular Medicine of the Austrian Academy of Sciences, 
Vienna, Austria, 2Medical University of Vienna, Vienna, Austria, 3University Hospital 
Brno, Brno, Czech Republic, 4University of Florence, Florence, Italy, 5University of Pavia, 
Pavia, Italy.

Myeloproliferative neoplasms (MPN) are chronic hematological malignancies 
characterized by excessive production of terminally differentiated blood cells. 
Genome-wide association (GWA) studies in recent years have become the 
main tool for identification of common polymorphisms predisposing to di-
seases. So far a strong susceptibility haplotype spanning JAK2 gene has been 
identified for MPN. We aimed to find more loci conferring risk to develop MPN 
by performing a GWA study comparing MPN samples with healthy controls. 
Genotype data obtained by Affymetrix Genome-Wide Human SNP Array 6.0 
for all samples was used for the analysis.
We used 372 Austrian MPN cases and 1757 German controls (KORA-gen) for 
initial GWA. The strongest association was detected for JAK2 locus (allelic as-
sociation P=1.4x10-28, OR=2.59). To overcome the limitation of small sample 
size we designed a second stage of association validation for which we used 
four smaller independent cohorts which were also genotyped by the same 
SNP array platform: three cohorts from Italy (n=98, n=76, n=56) and one co-
hort from Czech Republic (n=37). All the SNPs that showed P value <10-3 in 
initial GWA were selected and the allele frequencies were compared to those 
of the four validation cohorts and their respective control groups. The analysis 
revealed three haplotypes on chromosomes 7p12.1 (P=9.06x10-6, OR=1.53), 
13q12.11 (P=2.42x10-5, OR=0.69) and 15q26.2 (P=1.33x10-4, OR=1.44) that 
had similar frequencies in all validation cohorts and are thus candidates for 
common MPN predisposition. The current study also demonstrates the use-
fulness of multi-stage GWA analysis using SNP array data for validation.

 A.S. Harutyunyan: None. T. Berg: None. T. Klampfl: None. J.D. Milosevic: 
None. A. Puda: None. B. Gisslinger: None. M. Penka: None. A.M. Vannucchi: 
None. M. Cazzola: None. H. Gisslinger: None. R. Kralovics: None.

P16.075
Resolution of the paradoxical excess of duplications over deletions at 
the DPY19L2 locus in the general population
P. F. Ray1,2, C. Coutton3,2, T. Karaouzene1,2, V. Satre3,2, P. Jouk3, C. Arnoult2, N. Thierry-Mieg4;  
1CHU de Grenoble, Département de DBTP, Grenoble, France, 2Université Joseph 
Fourier, Centre National de la Recherche Scientifique, Laboratoire AGIM, FRE3405, 
Equipe „Génétique, Infertilité et Thérapeutiques“, Grenoble, France, 3CHU de Grenoble, 
Département de Génétique et Procréation, Grenoble, France, 4Université Joseph Fourier, 
Centre National de la Recherche Scientifique, Laboratoire TIMC-IMAG UMR 5525, 
Grenoble, 38041, France, Grenoble, France.

We demonstrated previously that 75% of infertile men with round acroso-
meless spermatozoa (globozoospermia) had a homozygous 200 Kb deletion 
removing the totality of DPY19L2. We showed that this deletion occurred by 
Non Allelic Homologous Recombination (NAHR) between two homologous 
28 Kb Low Copy Repeats (LCRs) located on each side of the gene. The accep-
ted NAHR model predicts that inter-chromatid and inter-chromosome NAHR 
create a deleted and a duplicated recombined allele, while intra-chromatid 
events only generate deletions. Therefore more deletions are expected to be 
produced de novo. Surprisingly, array CGH data show that in the general po-
pulation, DPY19L2 duplicated alleles are approximately three times as fre-
quent as deleted alleles. In order to shed light on this paradox, we measured 
the rates of de novo deletions and duplications at this locus on the sperm of 
three control donors. We achieved this by developing a digital PCR assay am-
plifying specifically the deleted and duplicated alleles. We measured that the 
average rate of de novo deletion was 8.9x10-6 (95% CI: 7.1x10-6; 1.1x10-5) 
whereas that of duplication was 3.9x10-6 (95% CI: 3.1x10-6; 4.9x10-6) sho-
wing an approximate two fold excess of de novo deletions over duplications, 
concordant with the NAHR theoretical model. We calculated that the excess 
of de novo deletions was compensated by evolutionary loss whereas dupli-
cations, not subjected to selection, increased gradually. We conclude that the 
purifying selection against sterile, homozygous deleted men, accounts part-
ly for this compensation, but heterozygously deleted men also likely suffer a 

small fitness penalty.

 P.F. Ray: None. C. Coutton: None. T. Karaouzene: None. V. Satre: None. P. 
Jouk: None. C. Arnoult: None. N. Thierry-Mieg: None.

P16.076
Whole-genome sequencing of the Val Borbera cohort highlights low 
frequency variants associated with several complex traits
M. Traglia1,2, M. Cocca1,3, Y. Memari4, L. Bomba4, C. F. Sala1, C. Masciullo1, C. Barbieri1, N. 
Soranzo4, D. Toniolo1;  
1Division of Genetics and Cell Biology, San Raffaele Research Institute, MILANO, Italy, 
2Institute for Maternal and Child Health–IRCCS ‘‘Burlo Garofolo’’– University of Trieste, 
Trieste, Italy, 3Institute for Maternal and Child Health–IRCCS ‘‘Burlo Garofolo’’–Trieste, 
University of Trieste, Trieste, Italy, 4Human Genetics Wellcome Trust Sanger Institute 
Genome Campus Hinxton, CB10 1HH, United Kingdom.

Next-generation sequencing approaches allow the identification of populati-
on-specific low-frequency variants. A random sample of 110 individuals from 
the genetic isolate Val Borbera cohort (VBI) from Italy were whole-genome 
sequenced at low-coverage (6.5X).
After genome refinement, quality control and filtering steps, a total of 
11,446,954 single nucleotide variants (SNV) and 812,109 INDELs were detec-
ted on autosomal chromosomes, and 372,230 SNVs and 29,671 INDELs were 
detected on the X-chromosome. Of these, 4,695,640 SNVs (about 39%) were 
at low frequency (MAF<=5%), whereas 2,603,184 (about 22%) were private 
to VBI when compared to two large-scale sequencing projects (UK10K and 
1000 Genomes Project).
Prior to genotype imputation, the whole set of 1664 participants having geno-
me-wide SNP array data were pre-phased using SHAPEIT21 . Imputation into 
the GWAS sample was based on a combined reference panel including the set 
of variants discovered in the pilot phase of the 1000 Genomes Project and the 
VBI WGS dataset. The final dataset includes 36,648,992 imputed SNVs and 
1,380,736 INDELs.
We tested associations of individual SNPs at a large set of hematological, lipid 
and anthropometric quantitative traits 2, identifying several several suggesti-
ve signals driven by low-frequency variants. Replication experiments in other 
European sequenced populations are ongoing.
1. O. Delaneau, JF. Zagury, J. Marchini (2013) Improved whole chromoso-
me phasing for disease and population genetic studies. Nature Methods [in 
press]
2. Xiang Zhou and Matthew Stephens (2012). Genome-wide efficient mixed-
model analysis for association studies. Nature Genetics. 44: 821-824

 M. Traglia: None. M. Cocca: None. Y. Memari: None. L. Bomba: None. C.F. Sala: 
None. C. Masciullo: None. C. Barbieri: None. N. Soranzo: None. D. Toniolo: 
None.

P16.077
Inferring negative selection from mutation genealogies
M. Jeanpierre;  
Université Paris Descartes, Paris, France.

Mendelian diseases are rare because natural selection prevents the dissemi-
nation of the disease-causing allele. Inferences about negative selection can 
provide important information about the probability of a given variant being 
the cause of a genetic disease. This is particularly important for non-coding 
variants, for which it is difficult to carry out functional tests.
The reconstruction of mutation genealogies from present-day chromosomes 
can provide us with information about past events. It is difficult to define the 
signature of negative selection from inferred genealogies and to quantify the 
probability of a given allele being a disease-causing variant, because the hi-
story of a variant reflects demographic history, the random transmission of 
alleles over generations and natural selection.
The relationship between branch length and ancestral haplotype size is pu-
rely statistical and the challenge is to develop simplifications with a minimal 
loss of information, because the precision of the reconstruction depends on 
the dimensionality of the graph. Most pathological variants are the product 
of recent mutations, and this assumption underlies allele frequency-based 
methods. Negative selection is therefore taken into account, albeit indirect-
ly, through allele frequency, for the evaluation of variants of unknown signi-
ficance. The analysis of graphs representing the genealogy of a variant may be 
viewed as an extension of this widely used method.
As haplotype decay is essentially stochastic, simple geometric structures that 
can be described unambiguously in mathematical terms can provide the alge-
braic framework for untangling the forces shaping the genealogy of a single 
allele.

 M. Jeanpierre: None.
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P16.078
Preliminary results of a genetic association study between candidate 
genes and nonsyndromic cleft lip and palate in the Brazilian 
population
T. K. Araujo1, R. Secolin1, M. Simioni1, T. M. Félix2, M. I. B. Fontes3, I. L. Monlleó4, J. Souza5, 
A. C. Fett-Conte6, E. M. Ribeiro7, A. C. Xavier8, V. L. Gil-da-Silva-Lopes1;  
1Department of Medical Genetics, Faculty of Medical Sciences, University of Campinas – 
Unicamp, Campinas, SP, Brazil, 2Medical Genetics Service, Hospital de Clinicas de Porto 
Alegre, Porto Alegre, RS, Brazil, 3Medical Genetics Sector, State University of Alagoas, 
Maceió, AL, Brazil, 4Clinical Genetics Service, University Hospital, Federal University of 
Alagoas, Maceió, AL, Brazil, 5Centro de Atendimento Integral ao Fissurado Labiopalatal 
(CAIF), Curitiba, PR, Brazil, 6Department of Molecular Biology, Medicine School of São 
José do Rio Preto (FAMERP-FUNFARME), São José do Rio Preto, SP, Brazil, 7Genetics 
Service of Albert Sabin Childhood Hospital, Fortaleza, CE, Brazil, 8Center for Research 
and Rehabilitation of Lip and Palate Lesions (CRRLPL), Centrinho Prefeito Luiz Gomes, 
Joinville, SC, Brazil.

Nonsyndromic cleft lip with cleft palate (NSCLP) is a congenital malforma-
tion with a prevalence of 0.2% to 0.04% among live births. Environmental 
factors and pathogenic mutations in several genes have been described, 
as well as association studies between polymorphisms in candidate genes 
and NSCLP. Considering this, the aim of our study was to investigate the 
association between NSCLP and 39 candidate genes, which were selected 
based on NSCLP mutations and association studies and expression pat-
terns during facial development. We evaluated 140 patients with NSCLP 
and 350 control individuals without NSCLP from Brazilian sample. A to-
tal of 251 tagging SNPs selected by Haploview software were used in the 
analysis, which screened the candidate genes. These SNPs were genotyped 
using the OpenArrayTM TaqMan system. Logistic regression analysis was 
performed to analyze allele and genotype association. Seven SNPs in six 
different genes were statistically associated with NSCLP, even after correc-
tion for multiple testing [MSX1 rs12532*GG (p=0.037); BMP4 rs17563*AA 
(p=0.046); JAG2 rs9972231*TT (p=0.030) and rs11621316*AA (p=0.027); 
WNT9B rs1443311*GG (p=0.025); AXIN2 rs11655966*AA (p=0.010); LHX8 
rs12409145*AA (p=0,034)]. In addition, four SNPs showed an increased 
risk for NSCLP [MSX1 rs12532*GG (OR=1.84, 95%CI=1.11-3.03); BMP4 
rs17563*AA (OR=1.71, 95%CI=1.11-2.63); JAG2 rs11621316*AA (OR=1.88 
95%CI=1.22-2.88); LHX8 rs12409145*AA (OR=6.13, 95%CI=1.59-23.56)]. 
Interestedly, three SNPs presented a decreased risk for NSCLP [WNT9B 
rs1443311*GG (OR=0.20 95%CI=0.05-0.75); AXIN2 rs11655966*AA 
(OR=0.50, 95%CI=0.33-0.76); DVL2 rs2074222*GG (OR=0.52, 95%CI=0.34-
0.81); JAG2 rs9972231*TT (OR=0.34, 95%CI=0.14-0.80)]. This data sug-
gests that these genes could be associated with formation and/or fusion of 
the facial processes and could predispose or protect to NSCLP.

 T.K. Araujo: None. R. Secolin: None. M. Simioni: None. T.M. Félix: None. M.I.B. 
Fontes: None. I.L. Monlleó: None. J. Souza: None. A.C. Fett-Conte: None. E.M. 
Ribeiro: None. A.C. Xavier: None. V.L. Gil-da-Silva-Lopes: None.

P16.079
Does Haplotype Tests Gain Power than Collapsing Tests in General 
Pedigree-based Association Studies for Detecting Rare Variants
Y. Yao, W. Guo;  
National Insititute of Mental Health, Bethesda, MD, United States.

Recently, rare variants have received more attention with the advent of next-
generation sequence technology. Some rare variants have been found to play 
a causal role in human disorders including psychiatric disorders. The esta-
blished strategy is to collapse the rare variants as in the burden tests while 
analyzing the rare variants. In this study, we focus on the detection of the rare 
variants using pedigree data. A weighted haplotype test was considered in 
case-control design by Li et al which showed greater power than the collap-
sing tests through simulations. The haplotype-based approach has become 
attractive because haplotypes may carry some information of ungenotyped 
rare variants. Therefore, we aimed to investigate the performance of haploty-
pe collapsing tests in family data. As the Pedigree-Disequilibrium-Test (PDT), 
the proposed haplotype based PDT test (hPDT) evaluates the difference in 
the counts of the transmitted and un-transmitted haplotypes from parents 
to affected siblings and the difference in the counts of haplotypes between 
affected and unaffected sibs.
In this study, ForSim is used to simulate sequence data in pedigrees. 200 fa-
milies are randomly selected. To investigate the power, we randomly select 
50% of the rare variants in the causal region to be causal. We further assume 
that r% (r% ranges from 5%, to 100%) of rare variants increase disease risk, 
whereas the remaining (100 - r)% decrease disease risk. As a comparison, the 
rare variants based PDT test (rvPDT) is also considered. Results indicated that 
when r=0.8, the power is 0.85 and 0.75 for hPDT and rvPDT, respectively.

 Y. Yao: None. W. Guo: None.

P16.080
Frequency of mutations in the PAH gene in PKU patients in Rostov 
Region
N. Vetrova1, M. Amelina2, S. Amelina1, O. Senyuta1, R. Zinchenko3;  
1Scientific Research Institute of Biology „Southern Federal University“, Rostov-on-Don, 
Russian Federation, 2Scientific Research Institute of Obstetrics and Pediatrics, Rostov-
on-Don, Russian Federation, 3Research Centre for Medical Genetics, Russian Academy of 
Medical Sciences, Moskow, Russian Federation.

Phenylketonuria (PKU) is an autosomal recessive inherited disorder arising 
from the deficiency of phenylalanine hydroxylase (PAH). In the majority of 
cases, PKU is caused by mutations in the PAH gene. More than 500 mutations 
have been described world-wide and the PAH enzyme has been fully charac-
terized. Frequency and occurrence of mutations characterized by significant 
between-population differences. The most common mutation for Europeans 
is a missense mutation in exon 12 of the gene PAH - R408W.
DNA was extracted and examined by standard procedures from 77 pati-
ents with PKU. Were determined 8 mutations (R408W, P281L, IVS10nt546, 
R261Q, IVS12nt1, R158Q, R252W, I65T).
There are 3 mutations are the most frequently then others: R408W, 
IVS10nt546 and IVS12nt1. The frequency of these mutations is 72.73% in 
all patients and 77.60 % in Russian patients. R408W mutation makes up 
62.34% in all patients (72.42% in Russian patients). About 25% of patients 
with R408W are heterozygous. 7.14% of patients had IVS10nt546 mutation. 
90% of these patients were Turkish, Azerbaijani, Georgian and Armenian. 
IVS12nt1 mutation was detected in 4.31% Russian patients and 3.25 % in 
all PKU-patients. P281L, R252W, R261 and R158Q mutation frequencies in 
the PKU patients were 2.60% 1.95%, 1.95% and 1.29% respectively. There 
is no patient with I65T mutation.
All PKU patients in Rostov Region have a classic form, caused by the mutati-
on in the PAH gene. There is no patient with BH4-deficient hyperphenylala-
ninemia in Rostov Region. The most common mutation for PKU patient in 
Rostov Region is R408W.

 N. Vetrova: None. M. Amelina: None. S. Amelina: None. O. Senyuta: None. R. 
Zinchenko: None.

P16.081
Comparison of local and long-range phasing approaches in a Cilento 
isolate
C. Bellenguez1,2,3, M. C. Babron4,5, T. Nutile6, H. T. Nguyen4,5, G. Nuel7,8, M. Ciullo6, A. L. 
Leutenegger4,5;  
1Institut Pasteur de Lille, Lille, France, 2Inserm, U744, Lille, France, 3Université Lille-
Nord de France, Lille, France, 4Inserm, U946, F-75010 Paris, France, 5Univ Paris Diderot, 
Sorbonne Paris Cité, IUH, UMR-S 946, F-75010 Paris, France, 6Institute of Genetics and 
Biophysics « A. Buzzati-Traverso” CNR, Naples, Italy, 7Cnrs, Insmi, Paris, France, 8Univ 
Paris Descartes, Sorbonne Paris Cité, MAP5, UMR 8145, F-75006 Paris, France.

Population isolates have well-documented characteristics that can aid to 
identify rare variants associated with complex traits, namely reduced phe-
notypic, environmental and genetic heterogeneity. Besides, alleles that are 
rare in general populations may have become more frequent in those iso-
lated populations, which could facilitate their identification. However, the 
cost of sequencing technology is still too high to allow the study of rare va-
riants through the sequencing of the whole genome or exome for all indivi-
duals from an isolated population. To overcome this technical bottleneck, 
a cost-effective strategy consists in the sequencing of a limited number of 
previously genotyped individuals from the population followed by the im-
putation of the discovered variants onto the rest of the population.
Imputation involves a phasing process which can be performed using ap-
proaches that can be divided into two groups: local phasing and long-range 
phasing. The former family of approaches is based on linkage disequilibri-
um (LD) while the latter is based on Identity-By-Descent (IBD) and was 
designed to take advantage of relatedness between samples from isolated 
population. Here, we compare the performance of two recently published 
phasing approaches – SHAPEIT2 (Delaneau et al, 2013), a local phasing ap-
proach, and SLRP (Palin et al, 2011), a model-based long-range phasing ap-
proach - on samples from an isolated population from the Cilento region in 
Italy. This population is composed of three villages totaling about 2,000 ge-
notyped individuals. Comparison is performed through simulations based 
on the genealogical structure of this isolated population.

 C. Bellenguez: None. M.C. Babron: None. T. Nutile: None. H.T. Nguyen: 
None. G. Nuel: None. M. Ciullo: None. A.L. Leutenegger: None.
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P16.082
Worldwide population differentiation of genes involved in drug 
response
B. Patillon1,2,3, P. Luisi4, E. Génin5, A. Sabbagh1,2;  
1IRD, UMR216, Paris, France, 2PRES Sorbone Paris Cité, Université Paris Descartes, 
Faculté de Pharmacie, Paris, France, 3Université Paris Sud, Kremlin-Bicêtre, France, 
4Institute of Evolutionary Biology, CEXS-UPF-PRBB, Barcelona, Spain, 5Inserm U1078, 
Brest, France.

Human adaptation to spatially and temporally varying chemical environ-
ments has greatly influenced the present-day distribution of variants in-
volved in xenobiotic response, including drug response. Documenting the 
general population differentiation patterns at pharmacogenetic genes and 
studying them in relation with natural selection can help us to better un-
derstand the genetic basis of drug response. In this study, we systematical-
ly investigated worldwide population differentiation and potential signals 
of natural selection in a comprehensive list of 45 genes with a known role 
in the pharmacokinetics or pharmacodynamics of drugs, identified as Very 
Important Pharmacogenes (VIP) by investigators of the Pharmacogenetics 
Research Network. To this end, we used frequency data from the 1000 Geno-
mes Project, involving 14 worldwide populations, and estimated the degree 
of population differentiation, as measured by the fixation index FST, for all 
SNPs identified in VIP genes. Using genome-wide SNP data, we construc-
ted several empirical distributions according to SNP physical position and 
function (non genic, genic, 5’-UTR, 3’-UTR, intronic, splice site, coding syn-
onymous and coding non synonymous). An outlier approach based on these 
distributions allowed to identify highly differentiated variants in ADH1A, 
ADH1B, CYP3A4, CYP3A5, DRD2, P2RY1 and VKORC1 genes, reflecting the 
action of diversifying selection, while low levels of genetic differentiation 
were observed for the P2RY12 and SULT1A1 genes, reflecting homogeni-
zing selection. Our results provide insights into the interethnic genetic diffe-
rences in VIP genes and provide new candidates for putative functional va-
riants that may contribute to the current variability in drug response within 
and among human populations.

 B. Patillon: None. P. Luisi: None. E. Génin: None. A. Sabbagh: None.

P16.083
Genomewide linkage scan for principal components of phospho- and 
sphingolipids level in blood
I. Zorkoltseva1, N. Belonogova1, A. Demirkan2, N. Amin2, A. Kirichenko1, Y. Aulchenko1, C. 
M. van Duijn2, T. Axenovich1;  
1Institute of Cytology and Genetics, Novosibirsk, Russian Federation, 2Erasmus University 
Medical Center, Rotterdam, Netherlands.

Phospho- and sphingolipids are a complex class of molecules involved in 
a number of important cellular functions. They influence membrane struc-
ture, intracellular signaling and interaction with the extracellular environ-
ment. The purpose of this study was to identify quantitative trait loci under-
lying variations in the lipids level in plasma.
One hundred and twenty eight species of phospho- and sphingolipid were 
measured in 821 individuals from an extended pedigree from the Erasmus 
Rucphen Family study. All individuals were genotyped using Illumina 6k 
linkage chip. Because many lipid levels were highly intercorrelated we re-
defined phenotypes in terms of principal components composed of linear 
combinations of the original traits. Linkage analysis was performed using 
MERLIN.
We identified two significant loci: 11q12.3 (LOD = 5.26) and 19q13.3-q13.4 
(LOD = 4.14). The first peak included well known genes FADS1 and FADS2. 
The second region has not been identified before although the potential can-
didate genes TOMM40/APOE were located on the boundary of the linkage 
interval. Our linkage peak was not explained by TOMM40/APOE, because 
the linkage signal was not decreased after conditioning on genotypes of 
rs2075650 and rs157580 in this locus. The next local association analysis 
of the linkage region demonstrated 33 SNPs with FDR-based q-value <0.05. 
Three of them (rs1167351, rs4802810, rs736574) demonstrated q-value 
0.000135 – 0.000797. GWAS for these SNPs showed p-values 2.78×10-8 – 
4.93×10-7.
These results indicate the presence of new genes involved in the control of 
the lipids level in 19q13.3-q13.4 region. Identification of these genes may 
become possible after exome sequencing.

 I. Zorkoltseva: None. N. Belonogova: None. A. Demirkan: None. N. Amin: 
None. A. Kirichenko: None. Y. Aulchenko: None. C.M. van Duijn: None. T. 
Axenovich: None.

P16.084
Next generation association studies in isolated populations
E. Zeggini1, L. Southam1, A. Farmaki2, A. Kolb-Kokocinski1, K. Panoutsopoulou1, E. 
Tsafantakis3, M. Karaleftheri4, K. Hatzikotoulas1, I. Ntalla2, W. Rayner5, A. Matchan1, I. 
Tachmazidou1, G. Dedoussis2;  
1Wellcome Trust Sanger Institute, Hinxton, United Kingdom, 2Harokopio University 
Athens, Athens, Greece, 3Anogia Medical Centre, Anogia, Greece, 4Echinos Medical Centre, 
Echinos, Greece, 5Wellcome Trust Centre for Human Genetics, Oxford, United Kingdom.

Population isolates can enhance the power to detect association at low-fre-
quency and rare sequence variation, because of potentially increased allele 
frequency and extended linkage disequilibrium. We have collected samples 
from two isolated populations in Greece (HELlenic Isolated Cohorts study, 
www.helic.org). All samples (n~3000) have information on a wide array 
of anthropometric, cardiometabolic, biochemical, haematological and diet-
related traits. All individuals have been typed on the Illumina OmniExpress 
and exome-chip platforms, and 250 individuals have been whole-genome se-
quenced (WGS) at 4x depth. We are in the process of whole-genome sequen-
cing all individuals at 1x depth. We have assessed the degree of relatedness 
compared to the general Greek population by calculating IBS. We find that 
80% of subjects have at least one “surrogate parent” in the isolates, compa-
red to 1% in the outbred Greek population. Using the GWAS and exome-chip 
data, we find that all of the 14 established fasting glucose level-associated 
variants (binomial p=6.1x10-5) and 23 of 30 BMI loci (p=0.002611) have the 
same direction of effect as published studies. Next generation association 
studies using the HELIC resource have the potential to address study de-
sign/methodological questions relating to very low depth WGS, characterise 
for the first time the population genetics of these populations, and link phe-
notype to genotype for traits of medical relevance.

 E. Zeggini: None. L. Southam: None. A. Farmaki: None. A. Kolb-Kokocinski: 
None. K. Panoutsopoulou: None. E. Tsafantakis: None. M. Karaleftheri: 
None. K. Hatzikotoulas: None. I. Ntalla: None. W. Rayner: None. A. Matchan: 
None. I. Tachmazidou: None. G. Dedoussis: None.

P16.085
Population diversity and history of the Indian subcontinent: 
Uncovering the deeper mosaic of sub-structuring and the intricate 
network of dispersals
A. Basu1, N. Sarkar Ray1, P. P. Majumder1,2;  
1National Institute of BioMedical Genomics, Kalyani, India, 2Indian Statistical Institute, 
Kolkata, India.

Past genomic studies have provided a broad picture of the peopling of the 
India: proposing a southern exit route through western coastline and mi-
gration from west and central Asia, through north-western corridor. We 
undertook a genome-wide study (Illumina 1M SNP chip) comprising 367 in-
dividuals, drawn from 20 ethnic groups of India representing all geographic 
regions, linguistic groups and social hierarchies, including hunter-gatherers 
from Andaman&Nicobar(A&N) Islands.
Our analysis corroborated with previous studies on the existence of deep 
rooted population structure in India, as evidenced by a high average pairwi-
se FST ~0.04. The average pairwise FST was extremely high (>0.1) between 
A&N and the mainland Indian populations, indicating the high differentia-
tion.
Unlike Europe, geography alone is a poor predictor of genetic diversity and/
or ancestry, as indicated by PCA, ADMIXTURE and MANTEL test indicating 
complex local histories. There was poor correlation between pairwise gene-
tic distance and geographical distance (0.33).
Our results of admixture estimation and hierarchical clustering reveal that 
genetically the populations of mainland India form four ancestry clusters 
(cross validation error minimum (0.52) compared to other competing mo-
dels).
• TibetoBurman speaking populations of the northeast region
• Upper Caste groups of both northern(IE) and southern(DR) regions
• Austro-Asiatic(AA) speakers of central and eastern region
• DR speaking lower caste and tribal groups of southern region.
On inclusion of the Human Genome Diversity Panel (HGDP) data, we show 
that the A&N are close to the Polynasian populations, indicating early dis-
persal routes to Polynasia, Melanasia and Australia.

 A. Basu: None. N. Sarkar Ray: None. P.P. Majumder: None.
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P16.086
Ascertaining the effect of common and rare copy number variation in 
primary biliary cirrhosis risk
S. Ji1, N. Kumasaka1, C. Shtir2, C. The UK PBC Consortium3, D. J. Gaffney1, C. A. Anderson1;  
1Wellcome Trust Sanger Institute, Hinxton, Cambridge, United Kingdom, 2Cambridge 
Institute for Medical Research, University of Cambridge, Cambridge, United Kingdom, 
3Various affiliations, UK, United Kingdom.

Primary biliary cirrhosis (PBC) is an autoimmune disease of the liver, cha-
racterized by immune-mediated destruction of intrahepatic bile ducts. Re-
cent SNP-based association studies have identified 25 independent risk loci, 
but the role of copy number variants (CNVs) in disease susceptibility has, 
thus far, not been investigated. Here, we present the first large-scale CNV-
based association study of PBC using 2,981 cases from the UK PBC Consor-
tium and 8,970 UK population controls, genotyped using the Immunochip. 
To accurately call CNV genotypes at both common (minimum aneuploid hal-
plotype frequency (MAF)>1%) and rare CNVs (MAF≤1%) we used two diffe-
rent algorithms. PlatinumCNV, which performs ‘per SNP’ across sample CNV 
calling was used to ascertain common CNVs. In contrast, PennCNV, which 
takes a ‘per individual’ across SNP approach was used to call rare CNVs. We 
devised an extensive quality control (QC) pipeline to remove artefacts as-
sociated with potential confounding factors such as genotyping centre and 
DNA source, and performed a number of post-calling QC steps to reduce 
false-positive CNV calls. In our preliminary analyses to date we have identi-
fied one genome-wide significant common CNV (rs9611142: P=1.30✕10-9, 
MAF=0.23) in high linkage disequilibrium (LD) with a known GWAS hit 
(rs2267407, r2=0.76). Four common CNVs of suggestive significance (10-

8<P<10-6) were also identified, one of which is not tagged by a known SNP 
association (maximum r2<0.01). Further analyses of both common and rare 
CNVs are currently underway and validation and replication analyses are 
planned. Both CNV and SNP genotypes will be incorporated into our fine-
mapping analyses.

 S. Ji: None. N. Kumasaka: None. C. Shtir: None. C. The UK PBC Consortium: 
None. D.J. Gaffney: None. C.A. Anderson: None.

P16.087
Genetic and epigenetic determinants of human adaptation to 
different living environments.
M. Fagny1,2, E. Patin1, C. Harmant1, L. L. Lam3, S. Neumann3, N. S. A. Becker4, A. Froment5, 
J. Hombert6, L. B. Barreiro7, G. Perry8, M. S. Kobor9, L. Quintana-Murci1;  
1Institut Pasteur, Human Evolutionnary Genetics Unit, CNRS URA3012, Paris, France, 
2Univ. Pierre et Marie Curie, Cellule Pasteur UPMC, Paris, France, 3University of British 
Columbia, Centre for Molecular Medicine and Therapeutics, Child and Family Research 
Institute, Vancouver, BC, Canada, 4CNRS, MNHN, Université Paris Diderot, Sorbonne 
Paris Cité, UMR7206 Eco-Anthropologie et Ethnobiologie, Paris, France, 5IRD, MNHN, 
UMR208 Patrimoines locaux, Paris, France, 6ISH, UMR5596, Laboratoire Dynamique 
du Langage, Lyon, France, 7Sainte-Justine Hospital Research Centre, Department of 
Pediatrics, University of Montreal, Montreal, QC, Canada, 8Department of Anthropology, 
Pennsylvania State University, University Park, PA, United States, 9University of British 
Columbia, Centre for Molecular Medicine and Therapeutics, Child and Family Research 
Institute and Department of Medical Genetics, Vancouver, BC, Canada.

Over the past years, studies have suggested that epigenetic patterns, on top 
of playing an important role in the fine-tune regulation of gene expressi-
on, can also result from both inherited profiles and complex interactions 
with environmental factors. Epigenetic modifications could then allow fast 
and transient adaptation to new environments. We hypothesize that va-
riations in epigenetic patterns may exist between populations, depending 
on their genetic background, their lifestyle and the environment to which 
they are exposed. To test these hypotheses, we will study 191 individuals 
from four populations: two African Pygmy populations historically relying 
on hunter-gathering: the Baka of Western Africa and the Batwa of Eastern 
Africa; and their respective neighbouring agriculturalist populations: the 
Nzime and Nzebi of Western Africa, and the Bakiga of Eastern Africa. Pygmy 
and non-Pygmy populations differ in their genetic background, lifestyle, en-
vironment, exposure to pathogens and cultural practices. We will focus on 
the study of their DNA methylation profile, as being the most accessible and 
characterized component of the epigenome. To this end, for each sample, we 
have obtained the genome-wide DNA methylation profile of >450,000 sites, 
and we genotyped one million SNPs genome-wide. These data will allow us 
to study the population variation in genetic and epigenetic profiles, and to 
map common and population-specific methylation quantitative trait loci. By 
integrating all these results with functional information from existing data-
bases and natural selection information obtained by analyzing genotyping 
data, we hope to better understand the interaction between genetic diversi-
ty, environment, lifestyle and epigenetic modifications in humans.

 M. Fagny: None. E. Patin: None. C. Harmant: None. L.L. Lam: None. S. 
Neumann: None. N.S.A. Becker: None. A. Froment: None. J. Hombert: 

None. L.B. Barreiro: None. G. Perry: None. M.S. Kobor: None. L. Quintana-
Murci: None.

P16.088
Detection of population stratification on rare variant association 
studies for nicotine dependence
A. Hsieh, Y. Li, C. Fann;  
Academia Sinica, Taipei, Taiwan.

To date, rare variants (MAF < 1 % or 5 %) have a proven role in complex di-
seases. The discovery of these genetic variants and their contribution to the 
development of diseases lead to several research issues in genetic studies. 
One of the research issues is that the prevalence of risk alleles varies across 
populations. Therefore, we considered population stratification based on 
principal components analysis to explicitly model ancestry differences 
between cases and controls and applied it into two rare variant detecting 
methods, i.e., combined multivariate and collapsing (CMC) and weighted 
sum statistic (WSS) methods. We used the latest publicly available dataset 
of the Genetic Architecture of Smoking and Smoking Cessation downloaded 
from the database of Genotypes and Phenotypes. This study includes 3,564 
samples across populations (White and Black) genotyped on the Illumina 
HumanOmni2.5. We identified the specific ethnic association between nico-
tine dependence and CHRNA7 (p-value =4.25×10-10) in Black and THSD4 
(p-value =3.45×10-11) in White which were originally implicated by bio-
informatics studies using other nicotine dependence related data sets. The 
CHRNA7 gene included 113 SNPs (31 were rare) and THSD4 included 775 
SNPs (133 were rare). Although these SNPs were not significant (p-value 
>10-5) by using a Trend test, they were detected by CMC and WSS methods 
while considering population stratification. In this study, we showed that 
considering population stratification in rare variant analysis could help gain 
more insight into identifying genetic risk factors for nicotine dependence.

 A. Hsieh: None. Y. Li: None. C. Fann: None.

P16.089
Proteins network involved in Familial Hypercholesterolaemia
A. C. Alves1,2, M. Bourbon1,2;  
1Instituto Nacional de Saúde Dr. Ricardo Jorge, Lisboa, Portugal, 2Center for Biodiversity, 
Functional & Integrative Genomics (BioFIG), Lisbon, Portugal.

Familial Hypercholesterolemia (FH) is an autossomal dominant disorder 
characterized by high levels of LDLc and premature cardiovascular disease. 
In the Portuguese FH Study 60% of clinical FH patients do not present any 
mutation in FH associated genes (LDLR, APOB, PCSK9, LDLRAP1), so the 
cause of hypercholesterolemia in these families should be in another gene 
of lipid metabolism.
The main aim of this project was the analysis of alterations, found by exo-
me sequencing, in genes present in the protein networks of FH associated 
genes/proteins in order to identify the genetic cause of the hypercholeste-
rolemia in these patients.
The exome sequencing of 5 index patients with clinical diagnosis of FH was 
performed in an Illumina sequencer and data analysis was performed by 
annovar software.
The networks of proteins associated with FH have identified 26 genes pre-
viously described in several studies as interacting with these genes. A total 
of 27 variants were found; a large number are synonymous alterations and 
the vast majority have been previously described in dbSNP. Eleven nonsyn-
onymous alterations have been identified in 5 genes of lipid metabolism 
(LRPAP1, SORT1, LPA, LRP2 and EGFR) and one has not been described be-
fore in dbSNP. Family studies are being conducted to observe co-segregation 
of the alteration with the phenotype and determine if these variants can be 
alterations causing disease.
Identification of novel genes causing FH will improve patient identificati-
on and prognosis and can lead to the identification of novel lipid lowering 
drugs.

 A.C. Alves: None. M. Bourbon: None.

P16.090
EURO-WABB: An EU Rare Diseases Registry for Wolfram Syndrome, 
Alström Syndrome, Bardet-Biedl Syndrome and other rare diabetes.
A. Chaussenot1, A. Farmer2, S. Aymé3, M. Lopez de Heredia4, P. Maffei5, S. McCafferty6, W. 
Mlynarski7, V. Nunes4, K. Parkinson8, N. Jaffre9, J. Rohayem10, R. Sinnott11, V. Tillmann12, L. 
Tranebjærg13, T. G. Barrett2, V. Paquis-Flucklinger1,14;  
1Department of Medical Genetics, Archet 2 hospital, Nice, France, 2Birmingham 
Children’s Hospital, Birmingham, United Kingdom, 3INSERM - SC11, Platforme Maladies 
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Rares, Paris, France, 4Hospital Duran i Reynals, L‘Hospitalet de Llobregat, Barcelona, 
Spain, 5Dipartimento di Scienze Mediche e Chirurgiche, Padova, Italy, 6National eScience 
Centre, Glasgow, United Kingdom, 7Department of Paediatrics, Lodz, Poland, 8Alström 
Syndrome UK, Devon, United Kingdom, 9Wolfram Syndrome Association, Paris, France, 
10Centrum für Reproduktionsmedizin und Andrologie, WHO Kollaborationszentrum,, 
Münster, Germany, 11University of Melbourne, Melbourne, Australia, 12Tartu University 
Children‘s Hospital, Tartu, Estonia, 13Department of Audiology, H:S Bispebjerg Hospital, 
Copenhagen, Denmark, 14IRCAN, UMR 7284 / INSERM U1081 / UNS, Nice, France.

Background. Wolfram, Alström and Bardet-Biedl (WABB) syndromes are 
rare diseases, which are characterized by presence of diabetes and visual 
involvement with significantly shorten life expectancy. There are no treat-
ments available, and no access to well characterized cohorts of patients. The 
lack of specific health policies and the scarcity of expertise, translate into 
delayed diagnosis and difficult access to care. Genetic testing centres are 
concentrated in a few member states with unequal access to testing across 
the EU.
Methods/Design. EURO-WABB is an international multicentre large-scale 
observational study capturing longitudinal clinical and outcome data for 
patients with WABB diagnoses. Comprehensive clinical, genetic and patient 
experience data are collated into an anonymised and web-based disease re-
gistry. 700 participants will be recruited over 3 years from sites throughout 
Europe.
Discussion. The registry data will be used to increase the understanding of 
the natural history of WABB diseases, to serve as an evidence base for cli-
nical management, and to aid the identification of opportunities for inter-
vention to stop or delay the progress of the disease processes. The detailed 
clinical characterization will allow inclusion of patients into studies of novel 
treatment interventions or multi-national clinical trials. The registry will 
also support wider access to genetic testing, provide information for affec-
ted families and health professionals; and encourage international collabo-
rations for patient benefit. It is hoped that the registry will create a more 
supportive environment and improved quality of life for WABB patients 
achieved through earlier diagnosis, prompt identification and management 
of complications and increased healthy life years.

 A. Chaussenot: None. A. Farmer: None. S. Aymé: None. M. Lopez de Heredia: 
None. P. Maffei: None. S. McCafferty: None. W. Mlynarski: None. V. Nunes: 
None. K. Parkinson: None. N. Jaffre: None. J. Rohayem: None. R. Sinnott: 
None. V. Tillmann: None. L. Tranebjærg: None. T.G. Barrett: None. V. Paquis-
Flucklinger: None.

P16.091
A novel SVM-based approach for detecting rare variants of complex 
diseases
Y. Fang, Y. Chiu;  
National Health Research Institutes, Zhunan, Taiwan.

Several strategies for the identification of rare variants (RVs) contributing 
to disease susceptibility have been proposed thus far. The most important 
feature of several recent proposed new statistical methods is pooling or col-
lapsing multiple rare single nucleotide variants (SNVs) together such that 
collectively they would have a reasonable high frequency and effect. Ho-
wever, if the pooled RVs are associated with the trait in different directions 
or if some RVs are non-causal (i.e. they are not associated with the traits), 
pooling may weaken the signal in associated RVs and thus reduce statistical 
power. It is therefore helpful to determine whether a RV should be pooled by 
considering its association effect (including the association direction). Here, 
we propose a novel support vector machine (SVM) based approach to iden-
tify RVs associated with the disease based on the RVs’ association effects. 
The disease may involve both common and rare variants with protective, 
deleterious or neutral effects. Environmental or gene-gene interactions can 
be accounted for in this approach. Simulation studies under a wide variety 
of scenarios and a data example showed the proposed approach outperfor-
med other available approaches.

 Y. Fang: None. Y. Chiu: None.

P16.092
Pain pathways are associated with pain reduction in rheumatoid 
arthritis patients treated with anti-TNF medication
M. Umićević Mirkov1, C. Miceli-Richard2, C. A. Albers1, H. Scheffer1, S. B. Krintel3, S. H. 
Vermeulen1,4, J. S. Johansen3, X. Mariette2, L. Padyukov5, M. A. F. J. van de Laar6,7, P. L. C. M. 
van Riel8,7, H. G. Brunner1, B. Franke1, S. Saevarsdottir5, M. L. Hetland2, M. J. H. Coenen1;  
1Department of Human Genetics, Radboud University Nijmegen Medical Centre, 
Nijmegen, Netherlands, 2Université Paris-Sud, AP-HP, Hôpitaux Universitaires Paris-
Sud, Paris, France, 3DANBIO and Department of Rheumatology, Copenhagen University 
Hospital Glostrup, Glostrup, Denmark, 4Department of Epidemiology, Biostatistics 
and HTA, Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands, 

5Rheumatology Unit, Department of Medicine, Karolinska Institutet/Karolinska 
University Hospital, Stockholm, Sweden, 6University Twente & Medisch Spectrum 
Twente, Enschede, Netherlands, 7on behalf of the Dutch Rheumatoid Arthritis Monitoring 
registry, *, Netherlands, 8Departments of Rheumatology, Radboud University Nijmegen 
Medical Centre, Nijmegen, Netherlands.

Background Rheumatoid arthritis (RA) patients rate pain relief as the 
highest priority in treatment. Interestingly, recent research indicates that 
inflammation and pain pathways are important, but partly independent, 
targets of anti-tumour necrosis factor (TNF-inhibitor) therapy. Therefore, 
identification of genetic factors predicting pain relief is important in efforts 
to personalize treatment.
Objective We performed a genome-wide association study (GWAS) to iden-
tify genetic factors predicting pain reduction during anti-TNF treatment in 
RA patients.
Methods We conducted a GWAS including 919 RA patients treated with 
TNF-inhibitor. Association analysis using the relative pain change on a visu-
al analogue scale (VASpain) 14 weeks after treatment initiation as outcome 
was performed under additive genetic model with adjustment for baseline 
VASpain. Pathway analysis was performed in Ingenuity.
Results 2,557,253 single nucleotide polymorphisms (SNPs) and 868 pa-
tients passed quality control. No findings reached the threshold for geno-
me-wide significance (p-value ≤1x10-8) and lowest p-value identified was 
7.27x10-7. Pathway analysis using all SNPs with a p-value<0.001 identified 
three canonical pathways to be overrepresented in our dataset. All three 
show a direct link to pain (processing): neuropathic pain signaling in dorsal 
horn neurons (p=1.68x10-7), synaptic long term depression (p=4.83x10-7) 
and glutamate receptor signaling (p=5.97x10-7).
Conclusions We show that pain change after TNF-inhibitor treatment is 
associated with pain related genes. These genes do not show overlap with 
previous studies focusing on TNF-inhibitor treatment outcome based on the 
disease activity score. Identified pathways will be replicated in an indepen-
dent cohort. Confirmed biomarkers can be used to personalize medication 
for the individual patient.

 M. Umićević Mirkov: None. C. Miceli-Richard: None. C.A. Albers: None. H. 
Scheffer: None. S.B. Krintel: None. S.H. Vermeulen: None. J.S. Johansen: 
None. X. Mariette: None. L. Padyukov: None. M.A.F.J. van de Laar: 
None. P.L.C.M. van Riel: None. H.G. Brunner: None. B. Franke: None. S. 
Saevarsdottir: None. M.L. Hetland: None. M.J.H. Coenen: None.

P16.093
Genetic variation underlying common hereditary hyperbilirubinemia 
(Gilbert’s syndrome) and the relationship with respiratory function 
in the UK 1946 birth cohort.
L. J. Horsfall1, R. Hardy2, A. Wong2, D. Kuh2, D. Swallow1;  
1University College London, London, United Kingdom, 2MRC Unit for Lifelong Health and 
Ageing, London, United Kingdom.

Background: Bilirubin has potent antioxidant properties and raised serum 
levels have been linked with lower rates of respiratory disease. It is current-
ly unknown whether the genetic variation underlying common hereditary 
hyperbilirubinemia (Gilbert’s syndrome) is associated with differences in 
respiratory function.
Objectives: To examine whether the genetic variation of uridine diphospha-
te glucuronosyltransferase (UGT1A1), which has a major influence on serum 
bilirubin levels, also influences respiratory function.
Methods: Two functional variants of the UGT1A1 regulatory region; 
rs8175347 (TA)n and rs4124874 c.-3279T>G were typed in 2,132 members 
of 1946 British birth cohort and regression models were fitted to examine 
the relationship with respiratory function.
Results: The frequency of the low activity variants of rs8175347 and 
rs4124874 associated with raised bilirubin levels were 0.30 and 0.44 re-
spectively. There was a statistically significant association between UGT1A1 
(TA)n genotypes and lung function at age 43, and an interaction with smo-
king status at age 53. Mean FEV1 and FVC at age 53 for heavy smokers (≥20 
cigarettes per day) with UGT1A1 (TA)n alleles underlying Gilbert’s syndro-
me was 472 ml (95%CI: 228 to 715) and 580 ml (95%CI: 280 to 881) hig-
her respectively compared with heavy smokers without these alleles. The 
odds of moderate to severe COPD by age 53 were less than half in those 
with the UGT1A1 (TA)n alleles underlying Gilbert’s syndrome (odds ratio 
0.48 [95%CI: 0.26 to 0.88])
Conclusions: Alleles of UGT1A1 that cause raised serum bilirubin are asso-
ciated with increased lung function in adults.

 L.J. Horsfall: None. R. Hardy: None. A. Wong: None. D. Kuh: None. D. 
Swallow: None.
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P16.094
REL and PADI4 polymorphisms and rheumatoid arthritis in the 
Tunisian population
H. Ben Hassine1, O. Khalifa1, E. Chabchoub1, H. Ben Fradj2, A. Attig1, H. Dridi1, I. 
Boussaid1, A. Boumiza1, A. Achour1, H. Zeglaoui2, N. Mahfoudh3, F. B. H. Slama1, R. Zemni1;  
1Department of Immunogenetics, Faculty of Medecine, University of Sousse, Sousse, 
Tunisia, 2Department of Rheumatology, University Hospital Farhat Hached, Sousse, 
Tunisia, 3Department of Genetics, University hospitak Hedi Chekir, Sfax, Tunisia.

Rheumatoid arthritis (RA) is a chronic inflammatory disease characterized 
by autoimmunisation against citrulline, potentially leading to severe disa-
bility and premature mortality. Citrulline is generated by enzymes called 
peptidylarginine deiminase (PADs). Both genetic and environmental factors 
contribute to RA pathogenesis. PADI4 gene (1p36) has been mapped by lin-
kage analysis in RA families. In addition, genome wide association studies 
(GWAS) had incriminated lately REL as a RA susceptibility locus. Considering 
these data, we investigated in the Tunisian population four single nucleotide 
polymorphisms (SNPs) mapping to PADI4 gene (PADI4 94 (rs2240340), PA-
DI4 96 (rs1748032)) and REL gene (rs13031237, and rs6727504).
Two hundred and nineteen RA patients and 300 matched controls were 
enrolled. Genotyping was determined by Restriction Fragment Length 
Polymorphism-Polymerase Chain Reaction (PCR-RFLP) and confirmed by 
Mutagenically Separated PCR (MS-PCR). Frequencies of alleles and geno-
types were analyzed using the khi-square test. Statistical significance was 
assumed at P < 0.05.
GT genotype (Rs13031237, REL gene) was significantly associated with 
the disease (OR = 1.71 (IC95%: 1.26-2.32), P = 0.018). Although, no evident 
association with anti-CCP or erosion was found. Rs6727504 was not poly-
morphic in the Tunisian population. In addition, we found no association 
between PADI4-94 and PADI4-96 SNPs and RA occurrence.
Our study is the first to examine the potential role of REL and PADI4 gene 
polymorphisms in the Tunisian and the North African populations. Our 
preliminary results should be confirmed by a larger cohort to validate our 
conclusion that SNP rs13031237 is in linkage disequilibrium with another 
polymorphism to identify.

 H. Ben Hassine: None. O. Khalifa: None. E. Chabchoub: None. H. Ben Fradj: 
None. A. Attig: None. H. Dridi: None. I. Boussaid: None. A. Boumiza: None. A. 
Achour: None. H. Zeglaoui: None. N. Mahfoudh: None. F.B.H. Slama: None. R. 
Zemni: None.

P16.095
No major impact of insertion/deletion polymorphism of the 
angiotensin-converting enzyme gene on susceptibility to rheumatoid 
arthritis in Serbian patients
T. M. Damnjanovic1, B. Jekic1, N. Maksimovic1, V. Milic2, L. Lukovic1, V. Bunjevacki1, M. 
Krajinovic3, I. Novakovic1;  
1Institute of Human Genetics, Faculty of Medicine, Belgrade, Serbia, 2Institute of 
Rheumatology, Faculty of Medicine, Belgrade, Serbia, 3Research Center, CHU Sainte-
Justine, Montreal, QC, Canada.

Angiotensin-converting enzyme (ACE) is upregulated in synovial stroma in 
rheumatoid arthritis (RA). Increased tissue ACE may potentiate synovial 
hypoxia and proliferation in RA. ACE gene insertion/deletion (I/D) poly-
morphism has consistently been associated with the variance of serum ACE 
concentrations.
The aim of this study is to determine genotypes of ACE gene I/D polymor-
phism in rheumatoid arthritis (RA) patients and to study the correlation 
between gotten genotypes and susceptibility to RA. A group of 260 RA pa-
tients and 101 healthy subjects were included in this study. Patients and 
controls were gender- and age-matched. DNA was extracted from peripheral 
blood leukocytes, and I/D polymorphism genotypes of the ACE gene was 
determined using polymerase chain reaction.
The distribution of ACE I/D genotypes in RA patients (DD 51.9%, ID 31.2 
% and II 16.9%) were not significantly different from healthy controls (DD 
45.6%, ID 33.6%; and II 20.8%). We have found a higher frequency of D allele 
in RA patients compared to the controls (67.5 % versus 62.3%) (χ2=1.704, 
p=0.191, OR=1, 25, and 95%: 0,892-1, 757) but without significant asso-
ciation. Also, comparison between ACE genotypes in subgroups of patients 
with RA made by gender, disease duration, values DAS28 and rheumatoid 
factor positive significant association was not observed.
Our data suggest that ACE gene I/D polymorphism is not a risk factor for RA 
in Serbian population.

 T.M. Damnjanovic: None. B. Jekic: None. N. Maksimovic: None. V. Milic: 
None. L. Lukovic: None. V. Bunjevacki: None. M. Krajinovic: None. I. 
Novakovic: None.

P16.096
Increased autoimmune diseases prevalence in Sardinian population 
explained by runs of homozygosity and genomic regions under 
positive selection
G. Fiorito1,2, C. Di Gaetano1,2, F. Rosa1, S. Guarrera1, B. Pardini1, F. Frau3,4, C. Barlassina3, C. 
Troffa4, G. Argiolas4, R. Zaninello4, F. Ortu4, D. Cusi3, N. Glorioso4, A. Piazza1,2, G. Matullo1,2;  
1HUGEF - HUman GEnetics Foundation, Turin, Italy, 2Department of Medical Sciences, 
University of Turin, Turin, Italy, 3Department of Health Sciences, University of Milan, 
Milan, Italy, 4Hypertension and Related Diseases Center, AOU, University of Sassari, 
Sassari, Italy.

Sardinia population is one of the European genetic outliers because of its 
historical and geographical isolation, characterized by an increased preva-
lence of certain disorders like type 1 diabetes or multiple sclerosis.
The objective of this study was to provide a plausible explanation of the in-
creased autoimmune diseases prevalence in the Island, analyzing Runs of 
Homozygosity (ROH) and genetic regions showing signatures of positive 
selection.
About 1.2M Single Nucleotide Polymorphism (SNP) genotyped in 1077 Sar-
dinian individuals were used to investigate the genetic population structure, 
as well as to estimate ROH and Extended Haplotype Homozygosity (EHH) 
regions.
Fixation index (Fst) values, λ inflation factors and Multidimensional Scaling 
analyses supported a high level of homogeneity in the Sardinian populati-
on.
Several short ROH (0.5Mb-2Mb), characteristic of the island population were 
identified. These regions contain genes already described as involved in the 
onset of several autoimmune diseases. Moreover, by means of EHH analysis, 
we identified various genomic regions showing footprint of positive selec-
tion and, once again, harbor genes associated with autoimmune diseases.
In conclusion, we confirmed the high genetic homogeneity of Sardinia, ma-
king this population very useful for association studies. Moreover, we sho-
wed that the high prevalence of certain diseases may be explained by the 
shared ancestry combined with the action of evolutionary forces. Therefore, 
estimation of ROH and EHH are efficient techniques to explain disease varia-
bility in isolated population.

 G. Fiorito: None. C. Di Gaetano: None. F. Rosa: None. S. Guarrera: None. B. 
Pardini: None. F. Frau: None. C. Barlassina: None. C. Troffa: None. G. 
Argiolas: None. R. Zaninello: None. F. Ortu: None. D. Cusi: None. N. Glorioso: 
None. A. Piazza: None. G. Matullo: None.

P16.097
Genetic structure of Romani populations in Croatia - analysis of 
autosomal STR loci
K. Pokupcic1, A. Baresic2, A. Galov3, B. Janicijevic2, M. Pericic Salihovic2;  
1Forensic Science Centre „Ivan Vucetic“, Zagreb, Croatia, 2Institute for Anthropological 
Research, Zagreb, Croatia, 3Faculty of Science, University of Zagreb, Zagreb, Croatia.

Roma population is the largest transnational minority in Europe, made of 
numerous endogamous groups which share common Indian origin. Based 
on the history of early migrations to Europe, they might be classified into the 
Balkan Roma, the Vlax Roma, and the Northern/Western European Roma. 
In order to capture genetic variation of Roma population in Croatia we ana-
lysed 15 autosomal STR loci (AmpFlSTR Identifiler) on 536 Roma belonging 
to two major migration categories: Balkan and Vlax. Vlax Roma samples 
comprise individuals from two different linguistic groups (Munteni and 
Ardeleni). Diversity indices pointed to the lowest diversity among Ardeleni 
Vlax Roma. Moreover, Fst and Rst genetic distances show closer relationship 
between Balkan and Munteni Vlax populations than between two Vlax Roma 
populations. STRUCTURE program analysis revealed the highest deltaK 
for K=2, assigning Ardeleni Vlax individuals separately. Although it would 
be expected that Vlax Roma groups cluster together according to migrati-
on data, the clustering of Munteni Vlax population closer to Balkan Roma 
suggests that despite of common migration history the gene pool of Vlax 
Roma population shows pronounced differentiation, probably due to strict 
socio-cultural rules of the endogamous groups within migration category. 
High level of endogamy in Ardeleni Vlax group is also confirmed with our 
socio-cultural data collected in regard to this population. Due to extremely 
polymorphic nature of analysed loci further analyses are needed to entirely 
resolve genetic relations among endogamous Roma groups.

 K. Pokupcic: None. A. Baresic: None. A. Galov: None. B. Janicijevic: None. M. 
Pericic Salihovic: None.
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P16.098
Investigating the Effect of Sequencing Depth on Low Coverage Next 
Generation Sequencing Association Studies
T. S. Shah, J. Z. Liu, Y. Luo, M. O. Pollard, C. A. Anderson;  
Wellcome Trust Sanger Institute, Cambridge, United Kingdom.

Whole-genome and exome sequencing will allow researchers to probe the 
role of rare genetic variation in disease susceptibility. Low coverage sequen-
cing with multi-sample calling has made large-scale case-control sequen-
cing association studies feasible. However, cases and controls will often be 
sequenced at different depths, possibly as a result of using common con-
trols. In this preliminary work we investigate how changes in depth affect 
variant discovery, genotype accuracy and power to detect association. In-
itial analysis was performed on whole-genome sequence data from 1,754 
Crohn’s disease cases sequenced at a mean coverage of 4X. In a series of 
simulations, sequencing reads were randomly downsampled from 4X to a 
mean depth of 2X. SNP genotypes were called for downsampled and original 
read depths using a combination of Samtools, GATK and Beagle. 37% of vari-
ants detected in the 4X data were missing after downsampling. The majority 
of these missing variants were rare (mean MAF 0.027 in 4X data), around 
half being either singletons or doubletons. For SNPs appearing in both 2X 
and 4X sets, genotype comparisons between depths showed rare (MAF < 
0.005) and low-frequency (MAF between 0.005 and 0.05) SNPs had lower 
mean R-squareds (0.811 and 0.837 respectively) than common ones (SNPs 
with MAF > 0.05 had mean R-squared 0.954).
To extend our analysis we will investigate a wider range of sequencing 
depths. We will report how differences in sequencing coverage between ca-
ses and controls affect power to detect association compared to balanced 
designs where cases and controls are sequenced at identical depths.

 T.S. Shah: None. J.Z. Liu: None. Y. Luo: None. M.O. Pollard: None. C.A. 
Anderson: None.

P16.099
Developing the Polygenic Model for Schizophrenia
E. Hannon, P. Holmans, A. Pocklington;  
Cardiff University, Cardiff, United Kingdom.

Genetic risk for schizophrenia is thought to comprise of thousands of variants 
including common single nucleotide polymorphisms (SNPs) of small effect. 
This is known as a polygenic effect and has been demonstrated through the 
polygenic model. Based on genome-wide association study results, the total 
number of associated risk alleles, weighted by their odds ratios, is counted 
for each individual in an independent sample and shown to be significantly 
different between cases and controls. Here we present three developments 
of this effective yet simple model; allowing for multiple populations, inclusi-
on of linkage disequilibrium (LD) and inclusion of interactions.
In the original application, population stratification was controlled for in the 
association test to produce a single odds ratio for each SNP. The model was 
reformulated to include multiple odds ratios for the different populations, 
which were then weighted for each individual by the likelihood of them co-
ming from that population. In the current polygenic framework stringent 
pruning is applied to ensure SNPs are independent, thus losing information 
from the SNPs that are removed. An alternative method is proposed that 
allows for LD at the association analysis stage, meaning more SNPs can be 
retained. Finally the model was extended to include interactions between 
independently associated SNPs. For each model odds ratios were calculated 
in the International Schizophrenia Consortium study, and fitted with data 
from the Molecular Genetics of Schizophrenia study. Each adaptation was 
compared to the original formulation.

 E. Hannon: None. P. Holmans: None. A. Pocklington: None.

P16.100
Looking for a fine-scale genetic structure in Western France human 
populations
C. DINA1,2, N. Duforêt-Frebourg3, F. Simonet1, S. Lecointe1, F. Gros1, H. Le Marec1,2, R. 
Redon1,2, J. Schott1,2, M. Blum3, M. Karakachoff1,4;  
1institut du Thorax - Inserm UMR 1087 / CNRS UMR 6291, Nantes, France, 2CHU de 
Nantes, Nantes, France, 3Unité Mixte de Recherche CNRS Université Joseph Fourier UMR 
5525, TIMC-IMAG, Grenoble, France, 4Istituto di Fisiologia Clinica, Pisa, Italy.

The Common Variant Common Disease hypothesis was only partly verified 
through effective discovery of statistical associations. This empirical obser-
vation led the research community to reconsider the importance of rare 
variants.
The rare alleles of recent origin are likely to cluster geographically
in communities with limited migration rates, like French rural populations 

before 20th century. Where these rare alleles strongly increase the risk of 
disease, we’d expect outbreaks of disease prevalence and enhanced power 
to establish the variant-phenotype relationship.
This work aims to assess whether the demographical history of some
regions of Western France lends itself to a fine-scale population structure.
This analysis was performed considering patients enrolled at Western Fran-
ce hospitals as having a Calcific Aortic Valve Stenosis (CAVS) diagnosis. Geo-
graphical location of individuals was defined according to the declared place 
of birth. This group of patients was genotyped genome-wide using Affyme-
trix Axiom chip.
In the preliminary Principal Components Analysis, the first two
principal components revealed an important correlation with geography (p 
< 1e-04). There is a clear clustering of people from Brittany and people from 
Vendée, two regions geographically close.
These preliminary results show that population stratification can be
observed even at a very low level in populations usually considered as open 
and panmictic. This strongly suggests that recent rare alleles are likely to 
cluster geographically even in these populations. Therefore, identification 
of rare variants inducing disease susceptibility can benefit from a strategy 
focusing on small geographic units.

 C. Dina: None. N. Duforêt-Frebourg: None. F. Simonet: None. S. Lecointe: 
None. F. Gros: None. H. Le Marec: None. R. Redon: None. J. Schott: None. M. 
Blum: None. M. Karakachoff: None.

P16.101
Statistical Prioritization of Sequence Variants
W. Li1,2, L. J. Strug2,1;  
1Dalla Lana School of Public Health, University of Toronto, Toronto, ON, Canada, 2Child 
Health Evaluative Sciences, Hospital for Sick Children, Toronto, ON, Canada.

Association studies with sequence data require prioritizing variants for 
follow-up experiments. Statistical information contributes to this prioriti-
zation. Standard statistical methods rank sequence variants using exact p-
values. However, one-sided and two-sided p-values can rank the same set 
of variants differently, suggesting problems in ranking sequence variants 
using exact p-values. Summarizing the disease-variant distribution into 2x2 
tables, here we propose to rank sequence variants using the maxLRc, defi-
ned as the ratio of the conditional likelihoods evaluated at the maximum 
conditional likelihood estimate of the odds ratio versus at an odds ratio of 
1. We have shown analytically that, under the best-case scenario when the 
disease-variant distribution is in quasi-complete (one empty cell) or com-
plete separation (two diagonal empty cells), the maxLRc always results in 
the same rankings as one-sided exact p-values when the alternative hypo-
thesis is specified in the “correct” direction (directional p-values). Under the 
more common case of overlap (no empty cell), there is no general agree-
ment among two-sided p-values, directional p-values and maxLRc. However, 
using simulated data, we show that when the number of controls is greater 
than the number of cases, rankings assigned by maxLRc correlate better 
with the true rankings than p-values. We also illustrate our approach in a 
study of Rolandic Epilepsy. The maxLRc ranks variants using only informa-
tion obtained from the observed data, whereas p-values incorporate the 
probability of more extreme observations that could have been observed. A 
more extreme observation is defined by the investigator’s a priori belief in 
the direction of the association.

 W. Li: None. L.J. Strug: None.

P16.103
A “population-based approach” to study the link between TAS2R 
genes, taste perception and food liking
A. Robino1, M. Mezzavilla1, N. Pirastu1, B. Tepper2, P. Gasparini1;  
1Institute for Maternal and Child Health - IRCCS “Burlo Garofolo”, University of Trieste, 
Trieste, Italy, 2Department of Food Science, School of Environmental and Biological 
Sciences, Rutgers University, New Brunswick, NJ, United States.

Variations at the TAS2R38 gene account for the major portion of differences 
in PROP (6-n-propylthiouracil) taste perception, which have been shown 
to influence food preferences and dietary behaviour. We examined the link 
between PROP taste responses, food preferences and TAS2R genes in six dif-
ferent populations of the Caucasus and Central Asia, located along the Silk 
Road. We reported, for the first time, genotypic frequencies of the TAS2R38 
gene and PROP phenotype distribution in these populations. We found a 
strong relationship between PROP tasting and food preferences (r=0.67, 
p-value=0.009) using a “population-based approach”, in which we exploit 
phenotypic differences between populations comparing a distance matrix 
based on PROP taste responses and a matrix based on food preferences. No 
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evidence of correlation was found between the distance matrix of food pre-
ference and the matrix of genetic distance based on TAS2R38 or the matrix 
based on the whole genome. Preliminary results of candidate gene analy-
sis allowed us to identify others TAS2R genes that could cooperate with 
TAS2R38 in the modulation of PROP perception and as consequence food 
liking.
Besides increasing the knowledge of worldwide TAS2R38 prevalences and 
bitter taste, our results show that differences in food preferences among po-
pulations correlate with PROP status but not with the TAS2R38 gene, sugge-
sting that PROP status is probably a marker for general taste sensitivity and 
as such is a major driver of food preferences. In addition, our work represent 
a starting point to study the involvement of multiple genes in bitter percep-
tion and food liking.

 A. Robino: None. M. Mezzavilla: None. N. Pirastu: None. B. Tepper: None. P. 
Gasparini: None.

P16.104
Molecular screening of δ- globin chain gene in a population from 
Eastern Sicily (Italy).
C. Di Bella, S. Cara, F. Pugliatti, M. La Rosa, V. Procopio, M. Amorini, P. Romeo, C. Liuzzo, 
C. Salpietro, L. Rigoli;  
Department of Pediatrics, Medical School, Messina, Italy.

In β-thalassemia carriers, a deficit of δ-globinic chain could mitigate the 
haematological phenotype with an increase of HbA2 (α2δ2) milder compa-
red to the expected values. Therefore, a β-thalassemia carrier could not be 
identified. In Eastern Sicily (Italy), the Yalousa (δcd27) mutation is the most 
frequent variant (81%) of the δ- globin chain gene. It is localized at codon 27 
and causes a δ+ thalassemia.
In our study, we selected 50 subjects from the Eastern Sicily (Italy), with 
values of HbA2 between 2.1% and 1.6%, associated with a normal haema-
tological phenotype. Moreover, we recruited 4 α-thalassemia carriers, and 5 
β-thalassemia carriers. DNA samples were analyzed by ARMS-PCR to detect 
the δcd27 mutation. To identify other mutations, we performed an auto-
matic sequencing of the δ- globinic chain gene and GAP-PCR to detect the 
δ-Corfù hemoglobin.
We found the δcd27 mutation in 31/50 (62.0%) subjects and in the 5 
β-thalassemia carriers. In the
4 α-thalassemic carriers, we found 2 subjects with δcd12 (Asn>Lys) (Hb 
Nyu) mutation at the heterozygous state (δ+ thalassemia), and 1 heterozy-
gote subject for the δcd4 (Thr>Ile) genetic variant (δ+thalassemia).
Our study showed that there is a considerable heterogeneity of δ- globinic 
chain gene mutations.
Therefore, we conclude that the screening of δ- globinic chain gene is im-
portant for a complete typing of the β-thalassemia carriers. Indeed, the co-
heredity of several molecular defects of the globin genes may modify the 
phenotypic paintings so as to make them silent and hide conditions of great 
importance in genetic counseling of couples.

 C. Di Bella: None. S. Cara: None. F. Pugliatti: None. M. La Rosa: None. V. 
Procopio: None. M. Amorini: None. P. Romeo: None. C. Liuzzo: None. C. 
Salpietro: None. L. Rigoli: None.

P16.105
Telomere length in circulating leukocytes is associated with lung 
function and disease
E. Albrecht1, E. Sillanpää2, S. Karrasch3, A. Couto Alves4, V. Codd5,6, I. Hovatta7,8, J. L. 
Buxton9, C. P. Nelson5,6, L. Broer10,11, S. Hägg12,13, M. Mangino14, G. Willemsen15, K. H. 
Pietiläinen16,17, M. A. R. Ferreira18, N. Amin11, B. A. Oostra11, H. M. Bäckmand19,20, M. 
Peltonen21, S. Sarna19, T. Rantanen2, S. Sipilä2, T. Korhonen19, P. A. F. Madden22, C. Gieger1, 
R. A. Jörres3,23, J. Heinrich23,24, J. Behr23,25, R. M. Huber23,26, A. Peters27,28,29, K. Strauch1,30, H. 
Wichmann24,31,32, M. Waldenberger27, A. I. F. Blakemore9, E. J. C. de Geus15, D. R. Nyholt18, A. 
K. Henders18, P. L. Piirilä33, I. Surakka17,34, A. Rissanen35, P. K. E. Magnusson12, A. Viñuela14, 
N. G. Martin18, N. L. Pedersen12, D. I. Boomsma15, T. D. Spector14, C. M. van Duijn10,11, J. 
Kaprio7,17,19, N. J. Samani5,6, M. Jarvelin36,37,38, H. Schulz24;  
1Institute of Genetic Epidemiology, Helmholtz Zentrum München, German Research 
Center for Environmental Healt, Neuherberg, Germany, 2Gerontology Research Center 
and Department of Health Sciences, University of Jyväskylä, Finland, Jyväskylä, Finland, 
3Institute and Outpatient Clinic for Occupational, Social and Environmental Medicine, 
Ludwig-Maximilians-Universität, Munich, Germany, 4Dept of Epidemiology and 
Biostatistics, MRC-HPA (Health Protection Agency) Centre for Environment and Health, 
School of Public Health, Faculty of Medicine, Imperial College London, London, United 
Kingdom, 5Department of Cardiovascular Sciences, University of Leicester, Leicester, 
United Kingdom, 6Leicester NIHR Biomedical Research Unit in Cardiovascular Disease, 
Glenfield Hospital, Leicester, United Kingdom, 7Mental Health and Substance Abuse 
Services, National Institute for Health and Welfare, Helsinki, Finland, 8Department of 
Biosciences, Viikki Biocentre, University of Helsinki, Helsinki, Finland, 9Department of 
Medicine, Imperial College London, London, United Kingdom, 10Netherlands Consortium 

for Healthy Aging, Leiden University Medical Center, Leiden, Netherlands, 11Department 
of Epidemiology, Erasmus Medical Center, Rotterdam, N

Rationale: Telomere length is recognized as a marker of biological age. Pre-
vious studies reported decreased telomere length in patients with chronic 
obstructive pulmonary disease (COPD), suggesting premature aging due to 
environmental exposure and/or chronic inflammation. Since the lungs are 
continuously exposed to environmental hazards, lung function per se may 
be a surrogate marker for biological age in light of the large inter-individual 
variability observed.
Objectives: We investigated the association of telomere length with respira-
tory disease (COPD and asthma), and spirometric indices: forced expiratory 
volume in one second (FEV1), forced vital capacity (FVC) and FEV1/FVC.
Methods: Our meta-analysis of 14 studies included 1,189 COPD cases with 
16,115 controls, 2,834 asthma cases with 28,195 controls and spirometric 
parameters of 13,100 individuals. Associations were tested by linear regres-
sion, adjusting for age, sex, and smoking status.
Measurements and Main Results: We observed negative associations bet-
ween telomere length and COPD (β=-0.0676, p=0.018) as well as asthma 
(β=-0.0452, p=0.024) with stronger effects in women compared to men. The 
investigation of spirometric indices showed positive associations between 
telomere length and FEV1 (p=1.62x10-7), FVC (p=2.38x10-4), and their ra-
tio FEV1/FVC (p=6.13x10-3). The associations were weaker in apparently 
healthy subjects compared to COPD or asthma patients.
Conclusions: Our results indicate that lung function may reflect biological 
aging primarily due to intrinsic processes which are likely to be aggrava-
ted in lung diseases. Shortened telomeres in lung disease suggest that aging 
processes are involved in the pathogenesis of COPD and asthma.

 E. Albrecht: None. E. Sillanpää: None. S. Karrasch: None. A. Couto Alves: 
None. V. Codd: None. I. Hovatta: None. J.L. Buxton: None. C.P. Nelson: 
None. L. Broer: None. S. Hägg: None. M. Mangino: None. G. Willemsen: 
None. K.H. Pietiläinen: None. M.A.R. Ferreira: None. N. Amin: None. B.A. 
Oostra: None. H.M. Bäckmand: None. M. Peltonen: None. S. Sarna: None. T. 
Rantanen: None. S. Sipilä: None. T. Korhonen: None. P.A.F. Madden: None. C. 
Gieger: None. R.A. Jörres: None. J. Heinrich: None. J. Behr: None. R.M. 
Huber: None. A. Peters: None. K. Strauch: None. H. Wichmann: None. M. 
Waldenberger: None. A.I.F. Blakemore: None. E.J.C. de Geus: None. D.R. 
Nyholt: None. A.K. Henders: None. P.L. Piirilä: None. I. Surakka: None. A. 
Rissanen: None. P.K.E. Magnusson: None. A. Viñuela: None. N.G. Martin: 
None. N.L. Pedersen: None. D.I. Boomsma: None. T.D. Spector: None. C.M. 
van Duijn: None. J. Kaprio: None. N.J. Samani: None. M. Jarvelin: None. H. 
Schulz: None.

P16.106
Rare Variant Extensions of the Transmission Disequilibrium Test 
Detects Associations with Autism Exome Sequence Data
Z. He1, B. O‘Roak2, J. Smith2, G. Wang1, S. Hooker1, B. Li1, M. Kan1, N. Krumm2, D. 
Nickerson2, E. Eichler2, S. M. Leal1;  
1Department of Molecular and Human Genetics, Baylor College of Medicine, Houston, 
TX, United States, 2Department of Genome Sciences, University of Washington School of 
Medicine, Seattle, WA, United States.

Many population-based rare variant association tests have been developed 
to analyze sequence data. A drawback of these methods is that it is difficult 
to adequately control for population substructure and/or admixture and 
spurious associations can occur. For rare variants this problem can be sub-
stantial, because the spectrum of rare variation can differ greatly between 
populations. A solution is to perform analysis using the transmission dise-
quilibrium test (TDT), which was developed to analyze trio data and is ro-
bust to population substructure/admixture. Sequence data is being genera-
ted on trios to detect de Novo events, and is also useful to detect association 
with transmitted variants. We extended the TDT to test for rare variant (RV) 
associations using four commonly used rare variant association methods. 
We demonstrate that for all RV-TDT tests type I error is well controlled even 
when there are high levels of population substructure or admixture. The po-
wer of the RV-TDT tests was evaluated using a number of population genetic 
and disease models. The RV-TDT was used to analyze exome data from 199 
Simons Simplex Collection (SSC) autism trios. Using the RV-TDT an associa-
tion was found between autism and rare variants in the ABCA7 gene. Given 
the problem of adequately controlling for population heterogeneity in rare 
variant association studies and the growing number of sequenced based trio 
studies the RV-TDT is extremely beneficial to elucidate the involvement of 
rare variants in the etiology of complex traits.

 Z. He: None. B. O‘Roak: None. J. Smith: None. G. Wang: None. S. Hooker: 
None. B. Li: None. M. Kan: None. N. Krumm: None. D. Nickerson: None. E. 
Eichler: None. S.M. Leal: None.
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P16.107
Asymmetry of parental origin in Long QT syndrome
H. Itoh1,2, M. Berthet1,2, V. Fressart3, I. Denjoy4, S. Maugenre1,2, D. Klug5, Y. Mizusawa6, T. 
Makiyama7, N. Hofman8, A. Husemann9, W. Shimizu10, A. A. Wilde6, E. Schulze-Bahr9, M. 
Horie11, S. T. du Montcel12, P. Guicheney1,2;  
1INSERM, U956, Groupe Hospitalier Pitié-Salpêtrière, Fondation ICAN, Paris, France, 
2UPMC Univ Paris 06, UMR_S956, IFR14, Paris, France, 3Groupe Hospitalier Pitié-
Salpétrière, Service de Biochimie Métabolique, Paris, France, 4Hôpital Bichat, Paris, 
France, 5Hôpital Cardiologique de Lille, Paris, France, 6Heart Failure Research Centre, 
Department of Clinical and Experimental Cardiology, Academic Medical Center, 
University of Amsterdam, Amsterdam, Netherlands, 7Department of Cardiovascular 
Medicine, Kyoto University Graduate School of Medicine, Kyoto, Japan, 8Department 
of Clinical Genetics, Academic Medical Center, University of Amsterdam, Amsterdam, 
Netherlands, 9Institute for Genetics of Heart Diseases, Department of Cardiovascular 
Medicine, University Hospital Münster, Münster, Germany, 10Division of Arrhythmia 
and Electrophysiology, Department of Cardiovascular Medicine, National Cerebral and 
Cardiovascular Center, Suita, Japan, 11Department of Cardiovascular and respiratory 
Medicine, Shiga University of Medical Science, Otsu, Japan, 12Groupe Hospitalier Pitié-
Salpêtrière, Département de Santé Publique, Unité de Biostatistiques et Information 
Médicale, Paris, France.

Aims: We had noted preferential transmission of mutant alleles in Long 
QT syndrome (LQTS) families, which suggested a survival advantage for af-
fected gametes. To determine whether this phenomenon depends on LQTS 
mutations or gene loci (LQT1, KCNQ1 in 11p15.5; LQT2, KCNH2 in 7q36.1; 
LQT3, SCN5A in 3p22.2), we studied parental and grandparental origins of 
alleles transmitted in LQTS and control families and the role of channel dys-
function in the transmission distortion.
Methods and Results: We studied 3782 genotyped members from 679 
European and Japanese LQTS families (2748 carriers). We determined 
grandparental and parental origins of mutant alleles in 1892 children and 
619 grandchildren, and grandparental origin of normal alleles in healthy 
children from 44 three-generation control CEPH families. In families from 
Europe and Japan, mutant alleles were significantly more frequently mater-
nal than paternal in origin (61%, 1155 vs. 737 alleles,p<0.001). The ratio of 
maternal alleles in LQT1 (66%) was significantly higher than in LQT2 (56%, 
p<0.001) and LQT3 (57%, p=0.01). Unlike control families’ Mendelian dis-
tribution of grandparental alleles, mutant grandparental LQT1 and LQT2 
alleles in grandchildren showed excess maternal grandmother alleles. For 
LQT1, maternal origin mutant alleles bore a significant relationship to the 
level of dysfunction (dominant negative 67%, non-dominant 58%, p<0.03), 
however for LQT2 or LQT3 this association was not significant.
Conclusion: An excess of mutant alleles of maternal origin, most pronoun-
ced in LQT1, is homogeneous across ethnic groups. This is not linked to a 
locus-specific grandparental origin allele transmission distortion, but to po-
tassium channel dysfunction.

 H. Itoh: None. M. Berthet: None. V. Fressart: None. I. Denjoy: None. S. 
Maugenre: None. D. Klug: None. Y. Mizusawa: None. T. Makiyama: None. N. 
Hofman: None. A. Husemann: None. W. Shimizu: None. A.A. Wilde: None. E. 
Schulze-Bahr: None. M. Horie: None. S.T. du Montcel: None. P. Guicheney: 
None.

P16.108
Age-Dependent Association between Pulmonary Tuberculosis and 
Common TOX Variants in the 8q12-13 Linkage Region
A. V. Grant1,2, J. El Baghdadi3, A. Sabri3, S. El Azbaoui4, K. Alaoui-Tahiri4, I. Abderrahmani 
Rhorfi4, Y. Gharbaoui4, A. Abid4, M. Benkirane5, J. Bustamante1,2,6, L. B. Barreiro7, E. 
Schurr8, S. Boisson-Dupuis9,1,2, V. Rasolofo10, J. Casanova1,2,9, L. Abel1,2,9;  
1Laboratory of Human Genetics of Infectious Diseases, Necker Branch, Institut National 
de la Santé et de la Recherche Médicale U980, Paris, France, 2Paris Descartes Sorbonne 
Paris Cité University, Imagine Institute, Paris, France, 3Genetics Unit, Military Hospital 
Mohamed V, Rabat, Morocco, 4Department of Pneumology, Military Hospital Mohamed 
V, Rabat, Morocco, 5Blood Transfusion Center, Military Hospital Mohamed V, Rabat, 
Morocco, 6Center for the Study of Primary Immunodeficiencies, AP-HP, Necker hospital, 
Paris, France, 7Sainte-Justine Hospital Research Centre, Department of Pediatrics, 
Faculty of Medicine, University of Montreal, Montreal, QC, Canada, 8McGill Centre for 
the Study of Host Resistance, The Research Institute of the McGill University Health 
Centre, Montreal, QC, Canada, 9St. Giles Laboratory of Human Genetics of Infectious 
Diseases, Rockefeller Branch, The Rockefeller University, New York, NY, United States, 
10Mycobacteria Unit, Institut Pasteur de Madagascar, Antananarivo, Madagascar.

Only a small fraction of individuals infected with Mycobacterium tubercu-
losis develop clinical tuberculosis (TB) in their lifetime. Genetic epidemio-
logical evidence suggests a genetic determinism of pulmonary TB (PTB), 
but the molecular basis of genetic predisposition to PTB remains largely 
unknown. We used a positional-cloning approach to carry out ultrafine 
linkage-disequilibrium mapping of a previously identified susceptibility lo-
cus in chromosomal region 8q12-13 by genotyping 3,216 SNPs in a family-
based Moroccan sample including 286 offspring with PTB. We observed 44 
PTB-associated SNPs (p < 0.01), which were genotyped in an independent 

set of 317 cases and 650 controls from Morocco. A single signal, consisting 
of two correlated SNPs close to TOX, rs1568952 and rs2726600 (combined 
p = 1.1x10-5 and 9.2x10-5, respectively), was replicated. Stronger evidence 
of association was found in individuals who developed PTB before the age 
of 25 years (combined p for rs1568952 = 4.4x10-8; odds ratio of PTB for AA 
versus AG/GG = 3.09 [1.99-4.78]). The association with rs2726600 (p=0.04) 
was subsequently replicated in PTB-affected subjects under 25 years in a 
study of 243 nuclear families from Madagascar. Stronger evidence of repli-
cation in Madagascar was obtained for additional SNPs in strong linkage 
disequilibrium with the two initial SNPs (p=0.003 for rs2726597), further 
confirming the signal. We thus identified around rs1568952 and rs2726600 
a cluster of SNPs strongly associated with early-onset PTB in Morocco and 
Madagascar. SNP rs2726600 is located in a transcription-factor binding site 
in the 3‘ region of TOX, and further functional explorations will focus on CD4 
T lymphocytes.

 A.V. Grant: None. J. El Baghdadi: None. A. Sabri: None. S. El Azbaoui: 
None. K. Alaoui-Tahiri: None. I. Abderrahmani Rhorfi: None. Y. Gharbaoui: 
None. A. Abid: None. M. Benkirane: None. J. Bustamante: None. L.B. Barreiro: 
None. E. Schurr: None. S. Boisson-Dupuis: None. V. Rasolofo: None. J. 
Casanova: None. L. Abel: None.

P16.109
Distribution of eight SNPs of lipid level modifier genes in healthy 
Roma and Hungarian population samples
J. Bene1, K. Sumegi1,2, L. Jaromi1,2, L. Magyari1,2, E. Kovesdi1,2, B. Duga1, R. Szalai1,2, P. 
Matyas1, A. Szabo1, Z. Banfai1, B. Melegh1,2;  
1University of Pécs, Department of Medical Genetics, Pécs, Hungary, 2Szentagothai 
Research Centre, Pécs, Hungary.

The role of triglyceride metabolism in various diseases, such as cardiova-
scular or cerebrovascular diseases is still in the focus of numerous exten-
sive investigations. Several polymorphisms associated with plasma lipid 
level changes are published in genome-wide association studies. Here we 
report the results of the genetic analysis of eight variants, rs12130333 at the 
ANGPTL3, rs16996148 at the CILP2, rs17321515 at the TRIB1, rs17145738 
and rs3812316 of the MLXIPL, rs4846914 at GALNT2, rs1260326 and 
rs780094 residing at the GCKR loci. We genotyped 399 Roma and 404 Hun-
garian samples with PCR-RFLP method. Significant differences were found 
between Roma and Hungarian population samples in the allele frequency of 
ANGPTL3 variant (T allele frequency of rs1213033: 12.2% vs. 18.5% in Ro-
mas vs. Hungarians, p<0.025), of both MLXIPL variants (C allele frequency 
of rs17145738: 94.1% vs. 85.6%, C allele frequency of rs3812316: 94.2% 
vs. 86.8% in Romas vs. in Hungarians, p<0.025), and of GALNT2 variant (G 
allele frequency of rs4846914: 46.6% vs. 54.5% Romas vs. in Hungarians, 
p<0.025), while no differences could be verified in the remaining SNPs and 
the known minor alleles showed no correlation with triglyceride levels in 
any population samples. Our results suggest that these SNPs may be con-
sidered as risk factors for metabolic or cardio-cerebrovascular diseases in 
different population samples. The current study revealed fundamental dif-
ferences of triglyceride modifying SNPs in Roma populations, although here 
we cannot associate the changes with triglyceride levels, the minor alleles 
still can have clinical implication as disease susceptibility.

 J. Bene: None. K. Sumegi: None. L. Jaromi: None. L. Magyari: None. E. 
Kovesdi: None. B. Duga: None. R. Szalai: None. P. Matyas: None. A. Szabo: 
None. Z. Banfai: None. B. Melegh: None.

P16.110
Type 2 diabetes risk alleles near BCAR1 and in ANK1 associate with 
decreased β-cell function whereas risk alleles near ANKRD55 and 
GRB14 associate with decreased insulin sensitivity in the Danish 
Inter99 cohort
M. N. Harder;  
Novo Nordisk Foundation Center for Basic Metabolic Research, University of 
Copenhagen, Copenhagen, Denmark.

Context: Recently, ten novel type 2 diabetes (T2D) susceptibility single nu-
cleotide polymorphisms (SNPs) in ZMIZ1, ANK1, KLHDC5, TLE1, ANKRD55, 
CILP2, MC4R, BCAR1, HMG20A and GRB14 loci were discovered in Meta-
bochip-genotyped populations of European ancestry.
Objective: The present study aimed to characterize pre-diabetic quantitati-
ve traits underlying these SNP associations and to calculate the amount of 
inter-individual variation in glycemic traits explained by these and previous 
T2D susceptibility variants.
Design and Participants: 5,739 Danish individuals naïve to glucose-lowering 
medication were included in quantitative trait studies, while case-control 
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analyses were performed in 1,892 T2D patients and 6,603 normoglycemic 
controls. Participants without known T2D underwent an oral glucose tole-
rance test (OGTT), and measures of insulin release and sensitivity were esti-
mated from insulinogenic, disposition, BIGTT and Matsuda indexes.
Results: We confirmed associations of ZMIZ1, KLHDC5, CILP2, HMG20A, 
ANK1, ANKRD55 and BCAR1 with T2D. The risk T-allele of BCAR1 rs7202877 
associated with decreased disposition index (P=0.02). The C-allele of ANK1 
rs516946 associated with decreased insulinogenic (P=0.005) and disposi-
tion (P=0.002) indexes. The G-allele of ANKRD55 rs459193 associated with 
decreased Matsuda index (P=0.02) adjusted for waist circumference. The C-
allele of GRB14 rs13389219 associated with both increased insulinogenic 
(P=0.04) and decreased Matsuda (P=0.05) indexes. All validated European 
T2D variants still only explained a few percentages of glycemic trait varia-
tion.
Conclusion: If replicated in independent samples BCAR1 rs7202877 may 
mediate its diabetogenic impact through impaired β-cell function. In additi-
on, we substantiate previous evidence that ANK1 rs516946 confers impai-
red insulin release and ANKRD55 rs459193 and GRB14 rs13389219 asso-
ciate with insulin resistance.

 M.N. Harder: None.

P16.111
Mediation of Genetic Effects
A. Ulgen1, J. Hjelmborg2, W. Li3;  
1Faculty of Medicine, Eastern Mediterranean University, Famagusta, Cyprus, 2Dept of 
Biostatistics, University of Southern Denmark, Odense, Denmark, 3Robert S Boas Center 
for Genomics and Human Genetics, Feinstein Institute for Medical Research, Manhasset, 
NY, United States.

We apply a genetic modeling via simulation to twin data from Nordic Twin 
Registry for obesity and cancer related measurements. For obesity, we use 
both BMI and other quantities derived from BMI to measure the weight 
growth. More specifically, the log(BMI) at baseline is regressed over other 
factors: ln(BMI_ij)= beta_i + alpha_i *j +gamma*age_i+epsilon_ij, for indivi-
dual i and timepoint j (time since the baseline, in years). The alpha_i is then 
the log-weight growth rate (Hjelmborg et al. Obesity, 16(4), 2008). For can-
cer data, we use phenotypes available in the registry.
We follow the genetic modeling of twin data proposed by (Dite et al. and 
Stone et al; Cancer Epidemiol Biomarkers Prev; 17(12), 2008 and 21(7), 
2012, respectively). In this modeling, the phenotype of a twin in a twin pair 
is regressed over both twins’ co-variates. If the two twins in a twin pair are 
labeled as 1 and 2, Y denotes phenotype and X co-variate, then E(Y)= alpha + 
beta1 X1 +beta2 X2. It was shown that by varying a covariate experimental-
ly, the expected value of the phenotype measure would change.
In our analysis, we assume a bivariate normal distribution for both (Y1,Y2) 
and (X1,X2). We treat phenotype measurements such as BMI, growth rate, 
at the baseline time as X, and that at the later time as Y. This approach would 
incorporate measurements at two points along a time course, thus enhance 
the power to detect the genetic component. We also introduce a random 
effects model for the stratification effects.

 A. Ulgen: None. J. Hjelmborg: None. W. Li: None.

P16.112
Association between USF1 and type II diabetes in Turkish adults.
M. Poda1, S. E. Humphries2, A. Onat3, G. Can4, N. Erginel–Unaltuna1;  
1Department of Genetics, Institute of Experimental Medicine (DETAE), Istanbul 
University, Istanbul, Turkey, 2Center for Cardiovascular Genetics, Royal Free and 
University College London Medical School, Rayne Institute, London, United Kingdom, 
3Emeritus, Department of Cardiology, Cerrahpasa, Medical Faculty, Istanbul University, 
Istanbul, Turkey, 4Department of Public Health, Cerrahpasa Medical Faculty, Istanbul 
University, Istanbul, Turkey.

Background: Upstream stimulatory factor 1 (USF1) belongs to the basic 
helix-loop-helix leucine zipper family. USF1 controls expression of genes in-
volved in lipid and glucose homeostasis and the gene has been linked with 
familial combined hyperlipidemia (FCHL). USF1 haplotypes have shown 
to be associated with glucose and lipid parameters in the EARSII study. 
We therefore evaluated the association of two USF1 SNPs (rs3737787 and 
rs2073658) with type 2 diabetes (T2DM) in the adult Turkish population.
Methods: We genotyped 1831 subjects (895 males of mean age 52.91+/-
11.80 and 936 females of mean age 52.5+/-11.82) and analyzed clinical 
data.
Results: The genotype (rs2073658; CC: 0.54, CT: 0.39, TT: 0.068; rs3737787; 
GG: 0.54, GA: 0.38, AA: 0.74) and haplotype (CG: 0.7, CA: 0.038, TG: 0.034, 
TA: 0.228 at D’=0.824) frequencies were determined. We observed an excess 

of TA haplotype and the two variants were in LD with each other. T2DM was 
more prevalent in males carrying the T (11.2% vs. 15.9% (p=0.036)) allele 
of rs2073658 compared to homogzygotes for the C allele. After adjustment 
for confounding factors including age, physical activity, BMI, smoking and 
alcohol consumption logistic regression models revealed that male carriers 
of the T allele of the this polymorphism had higher risk of having T2DM 
(OR=1.81 [95%CI 1.20-2.74], p=0.005).
Conclusion: In this study we detected an association between the rare allele 
of the USF1 gene and T2DM risk in Turkish adults for the first time.

 M. Poda: None. S.E. Humphries: None. A. Onat: None. G. Can: None. N. 
Erginel–Unaltuna: None.

P16.113
Contribution of rs7756992 of CDKAL1 and rs4402960 of IGF2BP2 to 
the risk of type 2 diabetes in the Tunisian population.
K. Lasram1,2, N. Ben Halim1,2, S. Hsouna1,2, I. Arfa1,2, H. Jamoussi1,3, A. Abid1,3, S. 
Abdelhak1,2, R. Kefi1,2;  
1Institut Pasteur de Tunis, Laboratory of Biomedical Genomics and Oncogenetics, Tunis, 
Tunisia, 2Université Tunis El Manar, Tunis, Tunisia, 3National Institute of Nutrition and 
Food Technology, Department of external consultation,, Tunis, Tunisia.

Aims: The insulin-like growth factor 2 mRNA-binding protein 2 (IGF2BP2) 
and the cyckin-dependent kinase 5 regulatory subunit-associated protein 
1-like 1 (CDKAL1) identified through GWAS studies have been shown to be 
associated with type 2 diabetes in various ethnic groups. The study aim was 
to investigate the association of the rs7756992 of CDKAL1 and rs4402960 
of IGF2BP2 with T2D and diabetic complications (nephropathy and retino-
pathy).
Methods: We performed a case-control association study including 200 
T2DM Tunisian patients (WHO criteria) with diabetic nephropathy (33%), 
diabetic retinopathy (41.5%) and 208 controls (age ≥40; fasting plasma glu-
cose <6.1 mmol/l; without first degree family history of diabetes). Geno-
typing was performed using TaqMan technology. Statistical analyses were 
carried out using Stata 11 software (StataCorp, College Station, TX, USA).
Results: We found a significant association between the rs4402960 of 
IGF2BP2 and T2DM (p < 10-4). Furthermore, the rs7756992 of CDKAL1 was 
associated with the reduced risk of diabetic nephropathy in patients with 
diabetes (p = 0.001).
Conclusion: The present study confirms that the rs4402960 of IGF2BP2 
gene is a strong candidate for type 2 diabetes susceptibility across different 
ethnicities. Interestingly, our study is the second one that described the 
rs7756992 of CDKAL1 gene as associated with diabetic nephropathy.

 K. Lasram: None. N. Ben Halim: None. S. Hsouna: None. I. Arfa: None. H. 
Jamoussi: None. A. Abid: None. S. Abdelhak: None. R. Kefi: None.

P16.114
Cysteinyl leukotriene 1 and cysteinyl leukotriene 2 receptors are 
associated with atopic asthma in a founder population
M. D. Thompson1, V. Capra2, J. Stankova3;  
1University of Toronto, Department of Pharmacology, Toronto, ON, Canada, 2University 
of Milan, Department of Pharmacological Sciences, Milan, Italy, 3Université de 
Sherbrooke, Department of Pediatrics, Sherbrook, QC, Canada.

The atopy phenotype underlies many cases of asthma. The cysteinyl leuko-
triene receptor 1 (cysLT1) and 2 (cysLT2) genes have been important sub-
jects of study because they are functionally and pharmacologically impli-
cated in the atopy phenotype affecting many asthma subjects. In a founder 
population, we reported that the G300S variant of the cysLT1 receptor gene 
and the M201V variant of the
CysLT2 receptor gene are implicated in atopic asthma. In this report, we 
discuss the statistical association of both variants with the atopy phenotype 
- a phenomenon that may suggest that the interaction of
cysLT1 and cyLT2 gene variants gives rise to atopy in some populations. In 
vitro analysis has shown that cysLT1 and cysLT2 proteins directly interact 
within the
cell: representing a putative mechanism for the etiology of atopy in certain 
asthmatic populations.

 M.D. Thompson: None. V. Capra: None. J. Stankova: None.



ABSTRACTS POSTERS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG406

Back to index

P17.1
Segmenting the human genome based on states of neutral genetic 
divergence
K. Makova, P. Kuruppumullage Don, G. Ananda, F. Chiaromonte;  
Penn State University, University Park, PA, United States.

Many studies have shown that levels of divergence generated by different 
mutation types vary and co-vary across the human genome. However, this 
phenomenon has been neither characterized simultaneously for multiple 
mutation types nor anchored to specific regions of the genome. A complete 
understanding of its mechanistic basis has also been lacking. Here we fit Mul-
tivariate Gaussian Hidden Markov Models to insertion, deletion, nucleotide 
substitution and microsatellite human-orangutan divergence estimates 
inferred in neutrally evolving regions of the human genome. We segment 
the genome into contiguous segments forming six divergence states, each 
characterized by a specific divergence profile, and associate these states 
with 35 genomic landscape features, parsing the contributions of different 
biochemical processes to mutagenesis. High divergence states inhabit GC-
rich, highly recombining sub-telomeric regions, while low divergence states 
cover inner parts of autosomes. Chromosome X forms its own, lowest diver-
gence state. The state of elevated microsatellite mutability is interspersed 
across the genome. This characterization is echoed in a segmentation based 
on human diversity data (from the 1,000 Genomes Project). Deviations from 
these general trends highlight the evolutionary history of primate chromo-
somes. We further demonstrate that genes and non-coding functional marks 
(ENCODE annotations) localize in the genome according to the underlying 
divergence states. In particular, functional elements are enriched in states 
with elevated divergence. These segmentations allow screening personal 
genome variants, including those associated with cancer and other diseases, 
and provide a framework for accurate computational predictions of non-
coding functional elements. Therefore, our results provide a powerful re-
source for biomedical data analysis.

 K. Makova: None. P. Kuruppumullage Don: None. G. Ananda: None. F. 
Chiaromonte: None.

P17.2
High impact of genetic drift on the isolated population of Rab Island - 
evidence from mitochondrial DNA diversity
D. Havaš Auguštin1, N. Jeran1, N. Novokmet1, J. Šarac1, T. Šarić1, E. Metspalu2, B. 
Vojniković3, R. Villems2, P. Rudan1,4;  
1Institute for Anthropological Research, Zagreb, Croatia, 2Estonian Biocentre and 
Institute for Molecular and Cell Biology, Tartu, Estonia, 3Eye Clinic “Dr. B. Vojniković”, 
Rijeka, Croatia, 4Anthropological Center of the Croatian Academy of Sciences and Arts, 
Zagreb, Croatia.

The Croatian Island of Rab is situated in the Northern Adriatic Sea. Evidence 
of human presence are seen from the Neolithic period and ever since this 
Island has been inhabitated by many ethnically different populations. After 
Illyrians and Romans, one of the most genetically and historically important 
periods was arrivals of Slavic tribes from 8th until 10th century. Here we pre-
sent the evidence of high impact of the genetic drift on the genetic diversity 
and structure of the contemporary Rab Islanders. Analysis of mitochondri-
al DNA haplogroups of 163 autochthonous inhabitants from 5 settlements 
revealed relatively high level of haplogroup and haplotype diversity in the 
overall sample due to dynamic gene flow throughout history. On the other 
hand, only four haplogroups (H6, HV, J1c and U4) encompass more than one 
half of total maternal gene pool of this Island. Even so, every fourth con-
temporary Islander has one particular haplotype of U4d2 haplogroup. This 
is so far the most frequent finding of this haplogroup ever reported in any 
population (24.5 %). One possible explanation of such high deviation from 
average European frequency could be due to several epidemics of plague in 
15th and 16th century when a vast majority of population died, in some cases 
almost 90 % of some settlements were devastated. The results of this study 
gave insight into microevolutionary processes that shaped the current ma-
ternal gene pool of this northern Adriatic Island.

 D. Havaš Auguštin: None. N. Jeran: None. N. Novokmet: None. J. Šarac: 
None. T. Šarić: None. E. Metspalu: None. B. Vojniković: None. R. Villems: 
None. P. Rudan: None.

P17.3
Geographical Substructuring on Eastern Adriatic Islands
T. Šarić1, J. Šarac1, N. Jeran2, D. Havaš Auguštin1, N. Novokmet1, E. Metspalu3, N. Vekarić4, 
S. Missoni1, R. Deka5, R. Villems3, P. Rudan1,6;  
1Institute for Anthropological Research, Zagreb, Croatia, 2Institute for Anthropological 
Research; at the time of research, Zagreb, Croatia, 3Estonian Biocenter and Institute 
for Molecular and Cell Biology, Tartu, Estonia, 4Institute for Historical Sciences of 

the Croatian Academy of Sciences and Arts, Dubrovnik, Croatia, 5Departament of 
Environmental Health, College of Medicine, University of Cincinnati, Cincinnati, OH, 
United States, 6Anthropological Center of Croatian Academy of Sciences and Arts, 
Zagreb, Croatia.

This poster shortly portrays an analysis of the matrilineal legacy of two 
Eastern Adriatic islands, Hvar and Korčula. Both islands fit into a southern 
group of Eastern Adriatic islands, belonging to the cities of Split and Dubro-
vnik municipalities, respectively. We have analysed a total of 250 mtDNAs 
based on high resolution analysis of SNPs from the control and coding regi-
on. Results show a relatively high diversity of haplogroups: 7 haplogroups 
and 37 subhaplogroups, altogether. Despite a relatively small population 
(11103 on Hvar, 16182 on Korčula) and sample size (161 from Hvar, 89 from 
Korčula) of both Islands, the analysis showed a tendency of population sub-
structuring depending on the geographical region of the island, when mito-
chondrial DNA haplogroup distribution is concerned. While Hvar islanders 
are divided into an Eastern and Western group, the Korčula islanders show 
a three-way distribution into Northern, Eastern and Western group. Also, 
two unexpected and rare haplogroups were discovered, L2a3 in a single in-
dividual on the island of Korčula, and F1b haplogroup in 10 individuals on 
the island of Hvar. Both lineages have been completely sequenced, and pre-
sented in a form of phylogenetic tree. We wanted to emphasize events such 
as founder effect, bottleneck, isolation and various historical, geographical 
and sociocultural factors that acted upon the maternal genetic landscape of 
contemporary populations on Eastern Adriatic islands.

 T. Šarić: None. J. Šarac: None. N. Jeran: None. D. Havaš Auguštin: None. N. 
Novokmet: None. E. Metspalu: None. N. Vekarić: None. S. Missoni: None. R. 
Deka: None. R. Villems: None. P. Rudan: None.

P17.4
Mitochondrial DNA Analysis of the Southeast European Genetic 
Variation Reveals a New, Local Subbranching in Hg X2
J. Šarac1, T. Šarić1, D. Havaš Auguštin1, N. Jeran2, S. Cvjetan2, E. Metspalu3, M. Reidla3, N. 
Novokmet1, S. Missoni1, R. Villems3, P. Rudan4;  
1Institute for Anthropological Research, Zagreb, Croatia, 2Institute for Anthropological 
Research (at the time of research), Zagreb, Croatia, 3Estonian Biocenter and Institute for 
Molecular and Cell Biology, Tartu, Estonia, 4Institute for Anthropological Research and 
Anthropological Center of the Croatian Academy of Sciences and Arts, Zagreb, Croatia.

High mtDNA variation in Southeastern Europe is a reflection of the turbu-
lent and complex demographic history of this area, influenced by gene flow 
from various parts of Eurasia and a long history of intermixing. Our results 
of 1035 samples from four SEE populations (Croatians, Slovenians, Bosnia-
ns, Herzegovinians) show that their maternal genetic diversity fits within a 
wider European maternal genetic landscape, but in spite of the geographical 
proximity of sampled populations, certain differences can be observed in 
mtDNA haplogroup composition and variation. Also, we observed five new 
samples in the Bosnian population and one new Herzegovinian sample desi-
gnated as X2* individuals, that could not be asigned to any of its sublineages 
(X2a’k) according to the existing X2 phylogeny. Subhaplogroup X2 is highly 
diversificated and spread over a wide geographic area, but usually at low 
frequencies (<5%). A detailed picture of X2 migrations across Europe, Asia 
and North America is still unrevealed and therefore intriguing. In attempt to 
clarify the phylogeny of our X2 samples, their mitochondrial DNA has been 
completely sequenced and no matching sequences have been found among 
over 18 000 mtDNAs in the updated mtDNA phylogenetic tree. We suppose 
that these lineages present SEE variants of the X2 clade and that they are 
signs of one or several local micro-differentiation processes that occured in 
a relatively recent demographic past. Additional sequencing of X2* individu-
als in this area is in progress and we expect our new insights will contribute 
to further resolution of the X2 phylogeny.

 J. Šarac: None. T. Šarić: None. D. Havaš Auguštin: None. N. Jeran: None. S. 
Cvjetan: None. E. Metspalu: None. M. Reidla: None. N. Novokmet: None. S. 
Missoni: None. R. Villems: None. P. Rudan: None.

P17.5
Y chromosome haplogroup analysis to estimate genetic origin of Balts
A. Puzuka1, L. Pliss2, L. Piekuse1, S. Limborska3, A. Krumina2;  
1Riga Stradins University, Laboratory of Molecular Genetics, Riga, Latvia, 2Latvian 
Biomedical Research and Study Centre, Riga, Latvia, 3Institute of Molecular Genetics, 
Russian Academy of Sciences, Moscow, Russian Federation.

Background. To obtain a more accurate portrait of ancestry of Balts Y chro-
mosome haplogroupe (Y-hg) structure was determined in Russian individuals 
that inhabit historical regions of Baltic tribes and compared with incidence of 
Y-hg in Latvian population.
Material and methods. A study comprised 192 men - representatives of four 
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Northern-Western Russian regions (Mezen, Ustyuzhna, Sychevka, Starista) 
and 153 men representing Latvian subpopulations. To establish Y haplo-
groups DNA samples were hierarchically genotyped (using appropriate PCR 
followed by RFLP or sequencing) by 13 Y chromosomal binary markers (M9, 
SRY-1532, M17, Tat, M178, M170, P37, M253, M223, M172, YAP, M35, M201).
Results and discussion. It was found that distribution of major Y-hg’s was 
relatively homogenous among analysed Russian and Latvian subpopulations. 
Only Russian subpopulation Mezen (Archangelsk district) showed the lowest 
frequency of the Slavic component
representing R1a haplogroup (22.5%) in comparison to other Russian 
(~55%) and Latvian (~40%) subpopulations. On the other hand the Fino-Ug-
ric speaking population representing haplogroup N1c was the most common 
in Mezen (51%) in comparison to other Russian (~15%) and Latvian (~45%) 
subpopulations. Principal component analysis revealed that haplogroup N1c 
links Mezen with Eastern Latvian subpopulations Semigalians and Letigalians 
in one cluster, representing the hypothesis that the genetic history of N1c Y 
chromosomes in Baltic-speaking populations is distinct from that of the Ura-
lic speakers.
Conclusion: Findings indicate that there are no significant differences in 
common Y-hg distribution among analysed Russian and Latvian subpopulati-
ons; however the analysis of Y-Hg genofund in Mezen indicates possible Fino-
Ugric or Baltic ancestry.

 A. Puzuka: None. L. Pliss: None. L. Piekuse: None. S. Limborska: None. A. 
Krumina: None.

P17.6
Diverse functions of titin in non-muscle cells
A. Mikelsaar;  
University of Tartu, Institute of Biomedicine, Tartu, Estonia.

Introduction. Previously we have reported on the development of a new 
mouse anti-titin-A- band monoclonal antibody, named MAb Titl 5H1.1, using 
the synthetic peptide N- AVNKYGIGEPLESDSVVAK-C. In the human skeletal 
muscles, this antibody reacts specifically with titin in the A-band of the sar-
comere and in different non-muscle cell types with nucleus and cytoplasm, 
including centrioles (Mikelsaar et al, 2010). We have specified the epitope 
area of MAb Tit1 5H1.1 to the hexapeptide N-AVNKYG-C which is highly con-
served in the evolution and is related to Fn3 domains of the titin molecule. 
Our immunohisto- and cytochemical studies with MAb Tit1 5H1.1 in human, 
mouse and zebrafish tissues and cell cultures showed a striated staining 
pattern in muscle cells and also staining of centrioles, cytoplasm and nu-
clei in non-muscle cells (Mikelsaar et al, 2012). We have further studied the 
expression of titin in non-muscle cells and tissues of different organisms. 
Results. Our immunohisto- and cytochemical studies with MAb Tit1 5H1.1 
performed so far have shown the expression of titin in some cell types of 
nervous system of human and mouse organism. The study is in progress. 
Conclusions. Our data show that titin may have in addition to the known 
roles in muscle cells and in non-muscle cells as a centriole associated prote-
in also other roles in non-muscle cells to be specified. Acknowledgements. 
This work was partly supported by target financing SF0188096s08 of the 
Estonian Ministry of Science.

 A. Mikelsaar: None.

P18.01
Hereditary diseases with specific mutations in Yakuts
N. R. Maximova1,2;  
1Yakutsk Science Center of Complex Medical Problems of Russian Academy of SD of 
Medical Sciences, Yakutsk, Russian Federation, 2North Eastern Federal University, 
Yakutsk, Russian Federation.

Several forms of pathologies, referred to as Yakut hereditary diseases, have 
been distinguished on the basis of the results of genetic epidemiological 
studies and molecular genetical analysis of Mendelian diseases in the po-
pulation of the Republic of Sakha (Yakutia): spinocerebellar ataxia type I, 
myotonic dystrophy, oculopharyngeal muscular dystrophy, hereditary en-
zymopenic methemoglobinemia, and 3-M syndrome, SOPH syndrome, he-
reditary loss deafness 1A type. These diseases are characterized by a high 
prevalence among Yakuts as compared to their global incidence in the world 
and some of them have a specific mutations in Yakut population (oculopha-
ryngeal muscular dystrophy, hereditary enzymopenic methemoglobinemia, 
and 3-M syndrome, SOPH syndrome, hereditary loss deafness 1A type). That 
results show that Yakut population is a genetical isolate and can be used in 
wide genetical studies for identify new genes.

 N.R. Maximova: None.

P18.02
Difficulties in genetic counselling and prenatal diagnosis: An Omani 
consanguineous couple at risk for two distinct genetic syndromes
Z. Bruwer, U. Achandira, K. Al Kharusi, A. Al-Kindy;  
Genetics and Developmental Medicine Clinic, Sultan Qaboos University Hospital., Muscat, 
Oman.

We report on a female infant with multiple congenital anomalies including 
cardiac defects, dysplastic multicystic kidney, hypotonia, developmental de-
lay and dysmorphic features. Parents are first cousins and of Arab descent 
with a history of primary infertility and one second trimester miscarriage. 
Karyotyping and FISH for 4p deletion revealed a normal result. On perfor-
ming array-CGH non-contiguous interstitial deletions within the long arm of 
chromosome 6 [6q14.1 to 6q14.3 (deletion ~1.9Mb) and 6q15 (~1.6Mb)] 
were identified. Heterozygous deletions of this interval have been reported 
to cause developmental delay, dysmorphism, cardiac anomalies and hypo-
tonia. Follow-up array-CGH studies did not identify the presence of the de-
letion in either parent confirming the abnormality to be of de novo origin. 
Cytogenetic testing was undertaken to rule out the possibility of a balan-
ced translocation. The mother’s result revealed a normal karyotype while 
the father showed a whole short arm translocation of chromosome 3 onto 
chromosome 13. It was explained to the parents that the translocation was 
not the cause of the 6q deletion and although the recurrence risk for the 
microdeletion syndrome would be low they were still at risk for unbalanced 
products of conception arising from the translocation. The couple, of Isla-
mic belief, was five months pregnant at the time of counselling and declined 
amniocentesis (termination of pregnancy has to occur prior to ensoulment 
of the fetus at 19 weeks). This report highlights the counselling difficulties 
experienced and the challenges faced with the time constraints for prenatal 
diagnosis and consideration of termination in the Arab population.

 Z. Bruwer: None. U. Achandira: None. K. Al Kharusi: None. A. Al-Kindy: None.

P18.03
Three peculiar families with alpha thalassaemia
A. RAVANI1, A. Venturoli1, P. Rimessi1, B. Dolcini1, M. Taddei Masieri1, C. Trabanelli1, S. 
Bigoni1, S. Fini1, C. Borgna Pignatti2, A. Ferlini1;  
1U.O e Sezione di Genetica Medica, Ferrara, Italy, 2Clinica Pediatrica, Ferrara, Italy.

Molecular characterization of alpha globin genes is of increasing interest. 
Due to the massive immigration phenomenon, to diagnose alpha thalas-
saemia is essential, especially in people from Asia (high frequency of large 
deletions, resulting in a procreative risk of Hb Bart’s Hydrops Foetalis and 
HbH disease). Also in the Italian autochthonous population the definition of 
alpha globin genes structure is necessary in order to clarify many cases of 
thalassaemia intermedia.
We report here three peculiar Italian cases.
1)Two siblings from Veneto Region with Thalassaemia Intermedia. The cli-
nical phenotype is mild with intrafamilial variability. In the family we iden-
tified heterozygous Beta°Cod.39
and two different triplicate alpha with different extension.
2)A family from Toscana Region, in which father and son present a severe 
form of Thalassaemia Intermedia (with apparent dominant transmission). 
In both we found heterozygous Beta°Cod. 39 mutation and a large duplica-
tion, involving the entire alpha globin gene cluster and including the regu-
latory region HS40
3)A young girl from the Veneto Region with a haemoglobin variant (50% 
of total haemoglobin; the haematological parameters are abnormal and the 
percentage of HbA2 is below the normal range.
The girl is a compound heterozygote for the deletion -alpha3.7 and the point 
mutation alpha2IVS1[-5nt]. By Direct Sequencing of fusion gene -alpha3.7 
we identified Hb Hasharon (50% of total haemoglobin, one variant gene of 
two active alpha genes).
The given examples highlight that the alpha globin gene cluster analysis 
can help to clarify different scenarios in thalassaemia: intrafamilial clinical 
variability, unexpected inheritance pattern and misleading haematological 
results.

 A. Ravani: None. A. Venturoli: None. P. Rimessi: None. B. Dolcini: None. M. 
Taddei Masieri: None. C. Trabanelli: None. S. Bigoni: None. S. Fini: None. C. 
Borgna Pignatti: None. A. Ferlini: None.
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P18.04
Screening relatives for familial abdominal aortic aneurysm: don’t 
forget the women
K. M. Van de Luijtgaarden, S. E. Hoeks, F. Bastos Gonçalves, E. V. Rouwet, T. Valentijn, R. 
J. Stolker, H. J. M. Verhagen, D. Majoor-Krakauer;  
Erasmus University Medical Center, Rotterdam, Netherlands.

Targeted screening of women and men with a genetic risk for abdominal 
aorta aneurysm (AAA) may add to population screening in reducing morta-
lity from rupture. In order to identify individuals with a genetic risk for AAA, 
we performed a family history study of AAA patients and calculated the risk 
for individual relatives of having an aneurysm. Furthermore, we estimated 
the prevalence of familial AAA, and we investigated if specific clinical cha-
racteristics could help to distinguish familial AAA.
Family histories of 568 AAA patients were obtained by semi-structured que-
stionnaires. Patients were classified as familial AAA when at least one first-
degree relative was reported with an aortic aneurysm. Multivariable logistic 
regression analysis was performed to identify discriminative characteristics 
between familial and sporadic AAA.
Aneurysms were reported in 5% of all first-degree relatives (parents, sib-
lings and offspring). Affected relatives occurred in 128 families, indicating 
a prevalence of 23% of familial AAA. Male and female patients had a similar 
prevalence of familial AAA. In patients with familial AAA, 17% of the first-
degree relatives were affected, 26% of male relatives and 11% of female 
relatives. Index patients with familial AAA were younger at diagnosis and 
fewer had diabetes mellitus and hypertension.
The increased risk in male and female relatives in familial AAA showed 
that family screening - in contrast to population screening- should include 
women. Family history taking is important to recognise familial AAA and 
identify and inform relatives about their risk and offer relatives screening 
for AAA.

 K.M. Van de Luijtgaarden: None. S.E. Hoeks: None. F. Bastos Gonçalves: 
None. E.V. Rouwet: None. T. Valentijn: None. R.J. Stolker: None. H.J.M. 
Verhagen: None. D. Majoor-Krakauer: None.

P18.05
French Agence de la biomédecine annual report on genetic testing: a 
useful tool for public health
P. Lévy1, B. Belloir2, V. Lanneau2, A. Deshayes1, A. Cohen-Akenine1, D. Royère1;  
1Agence de la biomédecine, SAINT DENIS LA PLAINE, France, 2INSERM, US14 - Orphanet, 
Paris, France.

The French Agence de la biomédecine is a public organization under the su-
pervision of the Health Ministry created by the law on Bioethics in 2004. Its 
missions aim to guarantee quality, safety and transparency and anticipate 
technological developments regarding activities under its responsibility 
among which genetic diagnoses.
Evaluation of the activities at a national level is a key element of the exper-
tise and regulations that must be managed by the Agency. In order to collect 
and analyze genetic laboratory activities the Agency has established a part-
nership with INSERM (Orphanet) to develop an online access to Orphanet‘s 
thesaurus.
This enabled us to harmonize the disease nomenclature for which genetic 
testing was performed by the laboratories. With over than 240 laboratories 
and more than 1,000 various disorders, this partnership was the best way to 
analyze the different tests performed by French laboratories.
This report communicates only diagnostic activities related to routine 
patient’s results excluding research genetic testing. (Summary of the 2012 
postnatal diagnostic genetic activities results will be available in March).
This annual report is public and available on the Biomedicine Agency web-
site: www.agence-biomedecine.fr
The report provides critical information to support rare diseases plan de-
cision process at national level. It gives a complete overview of genetic labs 
practice and technological evolutions and to some extent encourages gene-
tic labs networking.
In conclusion, the French Agence de la biomédecine annual national report 
is a useful tool for public health.

 P. Lévy: None. B. Belloir: None. V. Lanneau: None. A. Deshayes: None. A. 
Cohen-Akenine: None. D. Royère: None.

P18.06
Managing extreme anxiety in a mother preoccupied with a perceived 
physical defect in her normal infant
C. A. Shalhoub1, G. Betts2, A. M. Turner1;  
1Medical Genetics Department, Sydney Children‘s Hospital, Randwick NSW, Australia, 
2Psychology Department, Sydney Children‘s Hospital, Randwick NSW, Australia.

Anxiety is a normal emotion experienced by parents facing potential dia-
gnosis of a genetic condition in their child. Genetic counsellors are trained 
in assisting patients manage their anxieties and anxiety usually diminishes 
following reassurance from clinicians and receipt of normal results. It is im-
portant however, that we are aware of our limitations and able to recogni-
se when further support beyond genetic counselling is required. A mother 
presented in a highly anxious state following the suggestion that her baby 
had features of a skeletal dysplasia. Several clinical examinations and inve-
stigations deemed the baby normal. During these months, we engaged with 
the mother regularly as her anxiety escalated following each normal result. 
We were challenged by her persistence that her child was abnormal. Her an-
xiety appeared extreme and we feared for her, and consequently the baby’s, 
well-being. Referral to a psychologist and later to a psychiatrist ensued. The 
mother’s anxiety proved intractable and ultimately resulted in a devasta-
ting outcome. Many challenging issues were presented, including managing 
excessive concern and preoccupation with a perceived physical defect in a 
normal individual. This is in contrast to the more common scenario of assi-
sting families adapt to a new diagnosis in their sometimes perceived perfect 
child. We have reflected on our roles as genetic counselling professionals 
and questioned our practice, as standard counselling strategies appeared 
ineffectual. This case has emphasised the breadth of human emotions and 
reactions and has allowed us to consider the nature of such extreme anxiety 
in this unique counselling situation.

 C.A. Shalhoub: None. G. Betts: None. A.M. Turner: None.

P18.07
CNVs involving the dystrophin gene detected incidentally in female 
patients referred for routine array-CGH
S. Sigaudy1, T. Busa1, D. Heron2, S. Whalen2, C. Popovici1, C. Missirian1, B. Keren2, N. 
Philip1;  
1Hopital d‘Enfants de la Timone, Marseille, France, 2Hopital Pitie Salpetrière, Paris, 
France.

Molecular karyotyping has progressively replaced conventional karyotype 
for investigating intellectual deficiency (ID). This technology has significant-
ly improved the rate of diagnoses in ID but raises the possibility of unexpec-
ted but clinically significant findings. These variants cannot explain intellec-
tual disability but may predict adult-onset disorders or have an impact on 
relatives. The problems raised by the incidental finding of CNV affecting can-
cer predisposing genes have been debated and some authors have proposed 
that the possibility of such a finding should be discussed during the pre-test 
counselling session and explicitly mentioned on the informed consent form. 
We raise the question of finding CNVs in X-linked genes in girl and conse-
quences on genetic counseling. Dystrophinopathies are among the most fre-
quent X-linked disorders. Intragenic deletions or duplications account for 
approximately 60% of mutations and are thus accessible to routine array-
CGH. We report four cases of CNV involving the dystrophin gene detected on 
CGH-array in female patients without any family history of dystrophinopa-
thy who were referred for developmental delay. There were three deletions 
and one duplication. The rearrangement was de novo in two and inherited 
in two. A deletion identified in a girl was found in her asymptomatic father. 
In case of maternal inheritance, prenatal diagnosis for dystrophinopathy 
was proposed, whereas the cause of developmental delay in the index case 
remained unsolved. Furthermore, information of at-risk relatives proved 
difficult in the absence of precise knowledge of the condition.

 S. Sigaudy: None. T. Busa: None. D. Heron: None. S. Whalen: None. C. 
Popovici: None. C. Missirian: None. B. Keren: None. N. Philip: None.

P18.08
Clarifying assent
N. A. A. Giesbertz, A. L. Bredenoord, J. J. M. van Delden;  
UMC Utrecht, Julius Center, Utrecht, Netherlands.

Assent is a relatively young term in research ethics, but became an often 
mentioned ethical requirement in current pediatric research guidelines. 
Also the European Society of Human Genetics considers assent an impor-
tant condition for the inclusion of children in biobanks. Although many 
emphasize the importance of assent, few explain how they understand the 
concept. In this paper we will discuss the concept of assent and its different 
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underlying ethical principles.
In the first category, assent appears to be a substitute for informed consent, 
grounded in respect for autonomy and protection against harm. We conclu-
de that this interpretation of assent is not of added value as a majority of 
children cannot be considered competent to make autonomous decisions. In 
addition, other safeguards are more appropriate to protect children against 
harm. The grounds from the second category can be classified as engage-
ment grounds. These grounds do justice to the specifics of childhood and 
are of added value.
Furthermore, we argue that it follows that both the content and the process 
of assent should be adjusted to the individual child and the study at hand. 
This can be referred to as personalized assent. Personalized assent is an ap-
peal to the moral responsibility and integrity of the researcher. We will illu-
strate our interpretation of assent by means of case studies we conducted 
on pediatric biobanks.

  N.A.A. Giesbertz: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Significant; 
ZonMw. A.L. Bredenoord: B. Research Grant (principal investigator, collaborator 
or consultant and pending grants as well as grants already received); Significant; 
ZonMw. J.J.M. van Delden: None.

P18.09
Inheritance of autoinflammatory diseases: shifting paradigms and 
nomenclature
I. Touitou;  
UMAI laboratoire de génétique, Montpellier, France.

Over 15 years have passed since the discovery of the first autoinflammatory 
gene, MEFV, responsible for familial Mediterranean fever. The identification 
of another gene, TNFRSF1A, in 1999 led to the concept of autoinflammati-
on which characterizes rheumatologic conditions triggered by a defective 
innate immunity. Substantive progress has been made since then, with the 
identification of 18 autoinflammatory genes accounting for up to 24 disease 
entities showing overlapping symptoms. The accumulation of studies re-
porting patients with missing or excess mutations as compared to expected 
numbers, favors the hypothesis that these diseases are distributed along 
a continuum ranging from monogenic to multifactorial conditions, rather 
than featuring only classical modes of inheritance. Moreover, the probable 
interactions of environmental and epigenetic factors further obscure our 
understanding of the mechanisms underlying the phenotypic expression of 
patients.
This review explores the history of autoinflammatory gene discovery, discus-
ses the nosological disparities stemming from the clinical vs pathophysio-
logical definition of autoinflammatory diseases, and summarizes various 
inheritance patterns. This review calls for a consistent disease nomencla-
ture and presents a reconciling hypothesis which places different sequence 
variants within the autoinflammatory disease continuum. Integrating these 
new concepts should help to facilitate communication between health pro-
fessionals and promote personalized patient care.

 I. Touitou: None.

P18.10
Targeted preconception carrier screening aimed at high-risk 
populations
L. Henneman1, P. Lakeman2, M. C. Van Maarle2, L. P. Ten Kate1, M. C. Cornel1, E. J. Meijers-
Heijboer1,2;  
1VU University Medical Center, Amsterdam, Netherlands, 2Academic Medical Center, 
Amsterdam, Netherlands.

Autosomal recessive disorders cause serious morbidity and mortality in 
at least 25/10,000 children. Most affected children (>80%) are born unex-
pectedly without recognized family history of the condition. Preconception 
carrier screening aims to identify carrier couples with 1-in-4 risk of having 
an affected child, enabling informed reproductive choices before pregnancy. 
Many countries do not have population-based carrier screening program-
mes, and even for subpopulations at higher risk, testing is often not avai-
lable.
In the Netherlands, in the absence of a nation-wide screening programme, 
we have taken the initiative to start offering carrier testing to high-risk po-
pulations: 1) An isolated community having high prevalent disorders due to 
founder effects; 2) Ashkenazi Jewish population (e.g. Tay Sachs disease); 3) 
Consanguineous couples; 4) People with African, Asian or Mediterranean 
ancestry (haemoglobinopathies); and 5) Caucasian people (cystic fibrosis). 
Each population requires a different approach, preferably embedded in a 
broad preconception care setting. A multidisciplinary approach is required, 

including, eg. primary care providers, clinical/molecular geneticists, and 
patients organizations. Possibilities and barriers for the implementation of 
screening will be studied. The psychological impact, stigmatisation/discri-
mination and informed choice will be monitored.
A great advantage is that services can be developed based on community 
needs, and can thus be delivered more effectively. New technologies allow 
simultaneous analyses of carrier status of multiple recessive disorders, po-
tentially changing the screening landscape, but obviously raises new ethical 
and societal issues. By using a step-wise integrated approach targeting spe-
cific high-risk groups, an infrastructure for responsible genetic screening 
services (potentially even genome-wide) can be developed.

 L. Henneman: None. P. Lakeman: None. M.C. Van Maarle: None. L.P. Ten 
Kate: None. M.C. Cornel: None. E.J. Meijers-Heijboer: None.

P18.11
First case of Hb Randwick and beta-thalassemia in an Italian family
G. Ivaldi1, G. Barberio2, D. Leone1, S. Bigoni3, S. Carturan3, M. Taddei Masieri3, A. Ravani3, 
A. Citana1, D. A. Coviello1;  
1Laboratory of Human Genetics, E.O. Ospedali Galliera, Genoa, Italy, 2Laboratorio Analisi 
Chimico Cliniche, Ospedale di Oderzo- Azienda ULSS 9, Treviso, Italy, 3Laboratorio di 
Genetica Molecolare – U.O.Genetica Medica, A.O.Universitaria S.Anna, Ferrara, Italy.

When two or more globin gene defects are co-inherithed the results is quite 
often a production of complex hemoglobin asset not always easy to diagno-
se. In particular the laboratory evaluation at the protein level, in these cases, 
the bichemical assay could be very tricky and the diagnosis can be missed.
Very indicative is the case presented in this report: a girl, 10yo, presenting 
frequent episodes of anemia. One episode occurred during an infection by a 
parvovirus at 5yo. The child and her mother showed a very similar chroma-
tographic profile (Variant II - Beta Thal Dual Kit, Bio-Rad) with an increased 
Hb A2 and moderate microcytosis in the child. The first level screening by 
biochemical test was in favour of a beta thalassemia trait in the child, but 
with the possibility to investigate additional defects.
The molecular analysis of beta genes identified in the proband the presence 
of beta thalassemia (beta° IVSI-1 at heterozigous state) and one additional 
T>G mutation at codon 15 on the second allele, corresponding to the rare 
variant “Hb Randwick” already described in 1988 in an Italian family living 
in Australia. This same defect was present also in the mother. Hb Randwick 
has been described as an unstable variant oh Hb because “in vitro” shows fe-
nomeni di precipitation events by oxidative agents, tested in our laboratoty.
Hb Randwick was never described before associated with beta thalassemia; 
the case presented is a new combination of two beta globin genes and indi-
cate the possibility to better evaluate Hb instability.

 G. Ivaldi: None. G. Barberio: None. D. Leone: None. S. Bigoni: None. S. 
Carturan: None. M. Taddei Masieri: None. A. Ravani: None. A. Citana: 
None. D.A. Coviello: None.

P18.12
Biobanking for genetic research: ethical, legal and social issues
K. A. Melham;  
University of Oxford, Oxford, United Kingdom.

Biobanks are fundamental resources for biomedical research. They are par-
ticularly useful for research requiring large sample sizes, such as genetic 
studies. This paper addresses core ethical, legal and social (ESLI) issues that 
arise in biobanking for genetic research. Delving more deeply into the usual 
– and still necessary – considerations of consent, withdrawal, privacy, feed-
back, benefit sharing and governance, this paper addresses the particular 
issues raised by the very intersection of biobanking and genetics within the 
regulatory oversight of medical research. While not claiming exceptional 
status for either, it argues that both biobanks and genetic research represent 
specific instances where the established ethical norms and practice of me-
dical research may not be fit for their purposes. From the fiction of anony-
mity to the conflation of requirements for banking with those for invasive 
or interventional research, this paper reassesses the ethical, legal and social 
requirements – and possibilities – of biobanking for genetic research.

 K.A. Melham: None.
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P18.13
Genetic discrimination in life insurance could be ethically acceptable.
S. Côté1,2, V. Ravitsky3, H. Pavel1,4;  
1Montreal University Hospital Centre, Department of Medicine, Genetics Service, 
Montreal, QC, Canada, 2Bioethics Programs, Faculty of Medicine, University of Montreal, 
Montreal, Canada, Montreal, QC, Canada, 3Bioethics Programs, Faculty of Medicine, 
University of Montreal, Montreal, QC, Canada, 4Canada Research Chair, Predictive 
Genomics, University of Montreal, Montreal, QC, Canada.

Genetic discrimination (GD) is a complex phenomenon that may have social, 
personal, familial and economic implications for individuals and populati-
ons. In Canada, there is currently a legal vacuum regarding the protection of 
individuals against GD. Concerns regarding GD by insurance companies are 
currently being expressed by both patients and professionals. These con-
cerns can create barriers to genetic counselling and testing. They may also 
encourage individuals to resort to direct-to-consumer (DTC) companies for 
genetic testing outside the healthcare system.
This study explored ethical arguments regarding justifications of GD in the 
context of life insurance. Our analysis concluded that GD would be ethical-
ly acceptable if allowed only for amounts that exceed a minimal coverage 
(based on actuarial data) necessary for the promotion of equality of op-
portunity, as in the case of property and business start-up insurance. For 
example, in England and Wales, there is a moratorium prohibiting GD regar-
ding minimal coverage (in life insurance the threshold is currently 500 000 
£). Beyond this amount, differential treatment is permitted only if actuarial 
data exists to justify such treatment on the basis of customers’ genetics. In 
Canada, similar protection against DG could promote access to genetic ser-
vices and prevent the use of DTC testing, which currently does not ensure 
informed consent nor provides appropriate counselling. Appropriate pro-
tection can thus promote access to proper medical care and allow healthca-
re professionals to be less reluctant when referring their patients to genetic 
testing.

 S. Côté: None. V. Ravitsky: None. H. Pavel: None.

P18.14
Cardiac conditions as an example of a new public health approach to 
genetic testing
C. Skrzynia, J. S. Berg, J. P. Evans;  
University of North Carolina, Chapel Hill, NC, United States.

Public health genetics is facing a new, technology-driven challenge. Massi-
ve parallel sequencing (MPS) offers the opportunity of detecting mutations 
throughout the genome, thereby potentially allowing population scree-
ning for a wide range of conditions characterized by serious morbidity and 
mortality. Cardiac diseases offer an important opportunity to explore this 
challenge due to extensive knowledge about genes underlying serious but 
preventable genetic cardiac conditions. The first public health endeavor 
in the US, newborn screening, began in the 1960’s to ascertain treatable 
conditions not evident in newborns. The criteria necessary for screening 
included preventable or treatable conditions with sufficiently high popu-
lation frequency; significant morbidity and/or mortality and the availabi-
lity of inexpensive and effective screening.Advances in technology such as 
tandem mass spectroscopy eventually allowed detection of many metabolic 
conditions from the same sample with little increased cost. That advance 
has generated debate regarding whether the classic criteria above are too 
restrictive and whether newborn screening should be expanded. Now our 
field faces the possibility of further expanding screening by using MPS to 
screen adults for high risk from undetected, highly penetrant mutations. If 
such a screening program were to be implemented, what criteria should be 
fulfilled? We propose to consider the following criteria: clinical severity; pe-
netrance; and efficacy and acceptability of intervention. Using the example 
of cardiac conditions such as LQTS, HCM, DCM and others, we discuss these 
potential criteria and develop a scoring system to guide a new public health 
approach to genetic testing.

 C. Skrzynia: None. J.S. Berg: None. J.P. Evans: None.

P18.15
A nurse-led cardiogenetic follow-up clinic is highly appreciated by the 
family members at risk for DCM/HCM.
K. Berkenbosch-Nieuwhof1, E. Birnie1, M. Van den Berg1, P. Van Haelst2, J. Van Tintelen1, 
I. Van Langen1;  
1University Medical Center Groningen, Groningen, Netherlands, 2Antonius Hospital, 
Sneek, Netherlands.

Purpose: A growing number of first degree family members at risk for de-
veloping dilated/hypertrophic cardiomyopathy (DCM/HCM) are advised to 

be routinely followed up, but available health care resources are increasin-
gly scarce. We compared a novel nurse-led cardiogenetic follow-up clinic 
with conventional follow-up by cardiologists.
Methods: First degree family members eligible for DCM/HCM follow-up 
were invited at the nurse-led FU clinic or attended the cardiologist‘s FU cli-
nic randomly. Care consisted of ECG, echocardiography, assessment of his/
her - and family’s health and provision of information on DCM/HCM. Uptake 
and resource use were recorded. Patient satisfaction was collected using a 
validated questionnaire.
Results: 164 of 225 eligible family members (73%) participated (range 16-
78 years, 47% men). 50% were mutation carriers and 50% had a positive 
family history of DCM/HCM. The uptake of the nurse-led clinic was higher 
than the cardiologist’s clinic (72% vs. 55%, p=0.02). A follow-up consult 
took equal amounts of time (mean 15min, range 13-17min). The maximum 
patient satisfaction score was more often reached at the nurse-led clinic 
(85% vs. 48%, p<0.01). Family members at the nurse-led clinic more fre-
quently reported that the caregiver appreciated his/her opinion (91% vs. 
61%, p<0.01) and that they appreciated the caregiver’s time highly (94% vs. 
72%, p<0.01). Personal perceived control was equal.
Conclusions: Follow-up at a nurse-led cardiogenetic clinic results in larger 
uptake and more patient satisfaction whereas caregiver’s time and percei-
ved personal control are equal and costs are lower. A nurse-led cardiogene-
tic clinic can be considered an optimal alternative for conventional follow-
up by cardiologists.

 K. Berkenbosch-Nieuwhof: None. E. Birnie: None. M. Van den Berg: None. P. 
Van Haelst: None. J. Van Tintelen: None. I. Van Langen: None.

P18.16
CCM3 mutations are associated with multiple meningiomas
F. RIANT1,2,3, F. BERGAMETTI2, H. D. FOURNIER4, F. CHAPON5, S. MICHALAK-PROVOST6, 
M. CECILLON1, P. LEJEUNE7, H. HOSSEINI8, C. CHOE9, M. ORTH10, C. BERNREUTHER11, G. 
BOULDAY2, C. DENIER12, P. LABAUGE13, E. TOURNIER-LASSERVE1,2,3;  
1APHP - Hôpital Lariboisière, Paris, France, 2INSERM UMR-S-740, Paris, France, 
3CERVCO, Paris, France, 4CHU d’Angers, Angers, France, 5CHU de Caen, Caen, France, 
6CHU d‘Angers, Angers, France, 7Centre Hospitalier de La Roche sur Yon, La Roche 
sur Yon, France, 8AP-HP - Hôpital Henri Mondor, Paris, France, 9Universitatsklinikum 
Eppendorf, Hamburg, Germany, 10Universitatsklinikum Ulm, Ulm, Germany, 11University 
Medical Center, Hamburg, Germany, 12APHP - Hôpital Bicètre, Paris, France, 13CHU de 
Montpellier, Montpellier, France.

Cavernous angiomas affect roughly 0.5% of the population and are charac-
terized by abnormal enlarged capillary cavities without intervening brain 
parenchyma. Clinical CCM symptoms include recurrent headaches, focal 
neurological deficits, hemorrhagic stroke, and seizures Three CCM genes 
are known: CCM1/KRIT1, CCM2/ MGC4607 and PDCD10/CCM3, implicated 
respectively in about 65%, 20% and 15% of the CCM cases. The phenotypic 
characterization of CCM3 mutated patients has been limited by the small 
number of patients harboring a mutation in this gene.
We report here molecular and clinical data of a large cohort of CCM3 pa-
tients. Molecular screening for point mutations and deletions allowed to 
identify a mutation in 54 CCM3 mutated index patients and 22 mutated rela-
tives. Multiple extra-axial, dural based, lesions were detected in 7 unrelated 
patients and were proved to be meningiomas in 3 patients on pathological 
examination. Sequencing of the gDNA extracted from a meningioma for one 
of the patients showed a mutation occurring de novo on the wild type allele 
within the lesion. This “multiple meningiomas” phenotype is not associated 
with a specific CCM3 mutation, and the association of these multiple extra 
dural lesions and multiple meningiomas was not detected in 189 patients 
with a CCM1 mutation or 57 patients with a CCM2 mutation.
CCM3 gene is as a novel gene involved in multiple meningiomas.

 F. Riant: None. F. Bergametti: None. H.D. Fournier: None. F. Chapon: None. S. 
Michalak-provost: None. M. Cecillon: None. P. Lejeune: None. H. Hosseini: 
None. C. Choe: None. M. Orth: None. C. Bernreuther: None. G. Boulday: 
None. C. Denier: None. P. Labauge: None. E. Tournier-lasserve: None.

P18.17
Nursing and genetics: A Brazilian multicenter study about factors of 
risk for cleft lip and palate
B. H. Bueno1, R. Barbosa1, E. M. Ribeiro2, J. SOUZA3, G. F. Leal4, T. M. Félix5, A. C. Fett-
Conte6, M. Í. B. Fontes7, I. L. Monlleó7, V. L. G. d. Lopes1;  
1State University of Campinas, Campinas, Brazil, 2Hospital Infantil Albert Sabin (HIAS), 
Fortaleza, Brazil, 3Assistance Center for Cleft Lip and Palate (CAIF), Curitiba, Brazil, 
4Facial Deformity Care Center (CADEFI), Recife, Brazil, 5Hospital de Clínicas de Porto 
Alegre (HCPA), Porto Alegre, Brazil, 6Medicine School of São José do Rio Preto (FAMERP/
FUNFARME), São José do Rio Preto, Brazil, 7State University of Alagoas (UNCISAL), 
Maceió, Brazil.
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The nurse participates in consultation family planning and prenatal care 
and develops health education activities. The cleft lip and palate (CLP) oc-
curs in 1: 600-1000 newborns. The objectives of this study are to describe 
demographic and clinical characteristics and risk factors in FLP cases regist-
red in the Brazilian Database on Orofacial Clefts (BDOC). It is descriptive and 
transversal study; used Fisher test and chi-square test, with a significance 
level of 5% (p <0.05). Of the 640 cases, 384 (60.0%) had at least one re-
cognized risk factor; higher maternal education was associated to lower 
exposure to environmental risks (p = 0.000) and positive familial history 
was related to for non-syndromic cleft (p = 0.001). The identification of 
these and other factors associated with FLP and community profile allow 
the increase in guidance for family planning and prenatal care. Still, enables 
health education campaigns for health professionals and community activi-
ties related skills of nurses.

 B.H. Bueno: None. R. Barbosa: None. E.M. Ribeiro: None. J. Souza: 
None. G.F. Leal: None. T.M. Félix: None. A.C. Fett-Conte: None. M.Í.B. Fontes: 
None. I.L. Monlleó: None. V.L.G.D. Lopes: None.

P18.18
EuroGentest Clinical Utility Gene Cards - progress and perspectives 
2013
A. Dierking, J. Schmidtke;  
Institute of Human Genetics, Hannover Medical School, Hannover, Germany.

EuroGentest unit 2, addressing “Genetic testing as part of health care”, holds 
the initiative for the creation of disease-specific, expert-authored genetic te-
sting guidelines, the “Clinical Utility Gene Cards” (CUGCs). CUGCs are dealing 
with the pros and cons of the usage of genetic tests in a clinical setting. CUG-
Cs give a balanced summary of the analytical and clinical validity, the clinical 
utility and cost-benefit issues of genetic testing in a disease-specific context. 
Due to their concise and standardized format, CUGCs offer quick guidance to 
all stakeholders, including clinicians, clinical geneticists, service providers 
and payers.
Each CUGC is authored by a multinational expert team. The manuscripts are 
peer-reviewed and published in the European Journal of Human Genetics 
(EJHG). All CUGCs are freely accessible on www.eurogentest.org, www.na-
ture.com/ejhg and www.orpha.net. EuroGentest commissions the establish-
ment as well as the annual update of the guidelines. Until now 83 CUGCs 
have become citable publications and 105 manuscripts are in progress. By 
the end of 2013, 300 CUGCs are intended to be published.
The CUGCs are well received by the scientific and clinical communities: the 
average number of downloads per gene card and year is over 1000. CUGCs 
represent either alternatives or complements to other guideline collections 
such as GeneReviews (http://www.ncbi.nlm.nih.gov/books/NBK1116/). An 
analysis of the CUGC commissioning procedure corroborates the experience 
of all actors in the field of rare diseases: the existence of a limited number 
of experts, their willingness to contribute, their individual overloading, and 
the ensuing long process from author invitation to completed review.

 A. Dierking: None. J. Schmidtke: None.

P18.19
Elaboration of a tool for assessment and improvement of quality of 
decision-making at the multidisciplinary oncogenetic committee for 
colorectal cancer predisposition: a french experience
S. Aissaoui1,2, S. Pinson3, S. Giraud3, H. Sobol4, A. Calender3;  
1Hospices Civils de Lyon, Hôpital Edouard Herriot, Service de génétique moléculaire et 
Médicale, Lyon 3, France, 2AFCG (Association Française des Conseillers en Génétique), 
Marseille, France, 3Hospices Civils de Lyon, Hôpital Edouard Herriot, Service de 
génétique moléculaire et Médicale, lyon 3, France, 4Département d’Oncologie Génétique, 
de Prévention et Dépistage, Institut Paoli-Calmettes, Marseille, France.

The most common diseases that predispose for colorectal cancers are Lynch 
Syndrome and Familial Adenomatous Polyposis. MMR and APC (and MU-
TYH) genes are respectively responsible. A genetic counselling is impera-
tive for an optimal care making for patients and families. Multidisciplinary 
committees (MDC) are usually organized, helping professionals to optimize 
a decision for gene analysis and patient/families follow-up, taking into ac-
count relevant experts advices. Our aim is to examine the evaluation and 
the improvement of quality decision-making for a family suspected for colo-
rectal cancer predisposition. A disparate distribution of decisions has been 
suspected. In Lyon region we created a database to verify that and harmoni-
ze the different participants’ work in MDC. Results: the 33 French oncogene-
tic main consultation centers have been contacted in order to describe the 
organization of their MDC. Answering rate reached 100%. Among these cen-
ters, 76% developed a specific MDC, whereas 24% used standard consulta-

tion. About 3.75 different medical specialities are gathered by MDC. Among 
them, there are oncogeneticists (100%), gastroenterologists (76%), genetic 
counsellors (84%), surgeons (32%), and biologists (36%). Twenty percent 
of centers having a specific MDC evaluate all their patient cases, whereas 
80% select them. In Lyon region, a computerized tool is elaborated and will 
be widely disseminated to every collaborating partners of our MDC. It will 
enable us to standardize our decision-making and, by comparing decisions 
through quality criteria, to differentiate and categorize some patients/fami-
lies groups. A better rationalization of care management, families’ follow-up 
and prevention is thus targeted.

 S. Aissaoui: None. S. Pinson: None. S. Giraud: None. H. Sobol: None. A. 
Calender: None.

P18.20
Complete Androgen Insensitivity Syndrome (CAIS) in a large East 
African Family
M. M. Alwasiyah1, C. Trujillo2;  
1Aziziah Maternity & Children Hospital, Jeddah, Saudi Arabia, 2Erfan & Bagedo Hospital, 
Jeddah, Saudi Arabia.

A 27 year old female, from east Africa, was referred to us for infertility, pri-
mary amenorrhea and decreased pubic and axillary hair. She was the second 
of 9 sibs, 4 other females and 4 males. She had been married for 2 years and 
she never had a medical consultation for this reason. Testosterone was high. 
Absence of inguinal masses. There was absence of epididymides and vas de-
ferens. Abdominal testes were seen by MRI; breasts and female adiposity 
were of normal development. Her karyotype was 46, XY. Her 15 year old si-
ster has the same clinical features, and karyotype 46, XY. We did karyotyping 
for her 3 other sisters, two of them were 46, XX, and they are clinically nor-
mal. The last sister, age 9, was also found to be 46, XY and clinically normal.
We offered gonadectomy to the 27 year old female. But it has been rejected.
We extracted DNA samples from the mother and all the phenotypical fema-
les to provide proper genetic counseling in the carriers. These results will 
be presented at the meeting.
We haven’t disclosed the diagnosis of CAIS to the affected individuals. Howe-
ver, the circumstance in which the diagnosis was done, due to the sociocul-
tural and educational background and after 2 years of marriage, makes this 
decision extremely difficult. The ethical dilemma faced in revealing a dia-
gnosis with such a devastating social impact for the patient, and the obligati-
on to other carriers in the family, creates quite a unique source of debate.

 M.M. Alwasiyah: None. C. Trujillo: None.

P18.21
Dynamic Consent - A Tool for Translational Research
J. Kaye1, E. Whitley2, D. Lund3;  
1UNIVERSITY OF OXFORD, Oxford, United Kingdom, 2LSE, London, United Kingdom, 3HW 
Communications, Lancaster, United Kingdom.

We have built a patient IT interface which uses a ‘dynamic consent’ ap-
proach. In this model, consent is not a mere communication exercise but 
a bidirectional, ongoing, interactive process between patients and resear-
chers. Through the interface individuals can make and express preferences 
about the choices they are given about the use of their data and samples for 
research. The benefit of this interface is that it enables individuals to exerci-
se their autonomy by giving informed consent for new types of research in 
real time rather than being asked to give a broad consent at the beginning 
of the research process when they are recruited into a biobank. The benefits 
for the research process are that recruitment is easier, less costly and more 
efficient; the legal and ethical requirements of consent can be met with ease; 
there is greater transparency and accountability in the research process and 
research findings can be returned to research participants as part of a per-
sonalised medicine approach. Dynamic consent has the potential to enhance 
patient confidence and enable long term patient-researcher collaborations 
in research.
This interface moves away from manual, paper-based processes to an e-
governance system. We anticipate that the ‘dynamic consent’ interface will 
become an essential and sustainable component of research infrastructure 
and will further advance translational research initiatives. In this paper we 
present the dynamic consent model and show how it is being used as a tool 
for translational research and personalised medicine.

 J. Kaye: None. E. Whitley: None. D. Lund: None.
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P18.22
SIGN - Slovenian-Italian Genetic Network
M. Cassina1, B. Peterlin2, P. Korošec3, A. Viel4, G. Damante5, A. Savoia6, A. Komac7, S. 
Bigoni8, M. Clementi1;  
1Clinical Genetics Unit - University of Padova, Padova, Italy, 2Clinical Institute of 
Medical Genetics - University Medical Center, Ljubljana, Slovenia, 3University Clinic of 
Respiratory and Allergic Diseases, Golnik, Slovenia, 4Division of Experimental Oncology 
1, IRCCS Centro di Riferimento Oncologico, Aviano, Italy, 5Department of Medical 
and Biological Sciences - University of Udine, Udine, Italy, 6IRCCS “Burlo Garofolo”, 
University of Trieste, Trieste, Italy, 7General Hospital, Izola, Slovenia, 8Medical Genetics 
Unit - University Hospital S. Anna, Ferrara, Italy.

The “European Directive on the application of patients’ rights in cross-bor-
der healthcare” allows patients residing in EU countries to receive medical 
treatments in another Member State and have their expenses reimbursed. 
Patients affected by rare diseases and in need of specialized care will greatly 
benefit from this. The directive will have to be enforced by European coun-
tries by October 25th 2013. It also aims to ensure quality and safety in health 
care.
The SIGN project is part of the Cross-border Cooperation Operational Pro-
gramme between Italy and Slovenia and covers a three year period (2011-
2014). Its objective is to improve both the accessibility and the quality of 
genetic services in the Italy-Slovenia macro-region and to provide patients 
affected by genetic diseases with equal opportunities of diagnosis and care.
The Institute of Medical Genetics of the University of Ljubljana is the pro-
gramme leader and seven Slovenian and North-Eastern Italian institutions 
have joined the project.
The first stage of the project is ongoing and it involves mapping the specific 
clinical and diagnostic expertises of each participating institution and draf-
ting guidelines to assess patients with genetic diseases.
Further to the EU Directive on cross-border healthcare, the SIGN project 
aims to develop telemedicine systems in order to provide remote genetics 
counselling performed by specialized personnel in areas where proper cli-
nical services are lacking.
The project also fosters information spread to raise awareness among the 
general population and clinical specialists on the cutting edge diagnostic 
options that can be delivered to patients.

 M. Cassina: None. B. Peterlin: None. P. Korošec: None. A. Viel: None. G. 
Damante: None. A. Savoia: None. A. Komac: None. S. Bigoni: None. M. 
Clementi: None.

P18.23
Direct-to-consumer genetic testing: development of a decision tool 
to support patients considering testing and the health professionals 
involved in their care
H. Skirton1, L. Goldsmith2, L. Jackson1;  
1Plymouth University, Taunton, United Kingdom, 2Plymouth University, Plymouth, United 
Kingdom.

Direct-to-consumer genetic tests are available via the Internet. One deli-
verable for the EuroGentest 2 project was the production of guidelines for 1) 
individuals who might be considering purchasing such a test and 2) health 
professionals from whom they might seek advice before or after using such 
tests. We addressed this task by first conducting three systematic reviews 
to ascertain the evidence on views and experiences of users and health 
professionals and the policies of professional and bioethics organisations. 
From the analysis, it appears that consumers’ motivations include: general 
curiosity, to improve their general health, to ascertain the risk of a particular 
condition or to plan for future children. However, health professionals and 
bioethics organisations expressed concerns about potential harms resulting 
from use of these tests. Using the evidence obtained, we constructed a list of 
topics that should be included in any guidelines. We used a multidisciplinary 
expert workshop to produce a clinically relevant and pragmatic set of guide-
lines in the form of a decision tool. This is based on the health professional 
asking the initial question ‘Why do you wish to have a test?’. According to the 
patient’s response, the health professional and patient are guided through 
a pathway that includes relevant actions and information on the appropri-
ateness of the test for a number of specific situations. This tool will be made 
freely accessible to health professionals and patients via the Internet. The 
rationale for each part of the decision pathway and the information provi-
ded will be discussed.

 H. Skirton: None. L. Goldsmith: None. L. Jackson: None.

P18.24
Are you my father? How consumer ancestry DNA testing could 
undermine the anonymity of sperm donors
O. Rusu1, H. C. Howard2, P. Borry1;  
1KU Leuven, Leuven, Belgium, 2Inserm, Université de Toulouse 3 Paul Sabatier, UMR 
1027, Toulouse, France.

Direct-to-consumer genetic testing for genealogical or ancestry purposes is 
a new development that could contribute to undermining privacy and confi-
dentiality of consumers who purchase these services and of individuals who 
have never even participated in such testing. Recently, various companies 
have published testimonials on their websites describing how customers 
have found distant or close (parents, siblings) relatives. The advent of such 
services and the fact that a number of donor-sperm-conceived (as well as 
adopted children) have identified their biological father partly with the help 
of DNA testing raise important questions about whether promises of anony-
mity, which are still common practice in various countries, can be honored 
by clinics recruiting sperm donors. Healthcare professionals working in a 
context where anonymity in gamete donation is still an option for donors 
enter a new era where promises of absolute privacy become impossible to 
make. For policy makers, healthcare systems and gamete banks, it questions 
to what extent anonymity in gamete donations will remain a viable option in 
the future. It questions whether a few privacy breaches cases might provide 
sufficient evidence to completely change policies regarding anonymity and 
whether this might have an impact on the explicit framing of existing privacy 
risks in the recruitment process of potential gamete donors.

 O. Rusu: None. H.C. Howard: None. P. Borry: None.

P18.25
A thirty-one years retrospective prenatal study of 47,XXX and 47,XYY 
dysgonosomies.
E. blondeel;  
CHI Poissy St germain en Laye, 78300 Poissy, France.

Background: 47,XXX and 47,XYY dysgonosomies are two of the most com-
mon chromosomal abnormalities with a 1/1000 frequency. Their prenatal 
diagnosis (PD) is often fortuitous. We aimed to evaluate the different prena-
tal diagnosis parameters which enabled these PD and pregnancies outco-
mes to improve genetic counselling .
Methods: a retrospective collaborative study using data from 21 french 
laboratories over a period of 31 years from 1981 to 2011 was conducted 
by collecting the following data for each case: indication of the collection, 
nature of sample, maternal age, fetal karyotype and pregnancy outcome. All 
parameters were analyzed according to the implementation of multidiscipli-
nary centers for prenatal diagnosis (MCPD) created since 1997
Results: 291 cases of 47,XXX and 167 cases of 47,XYY syndroms were collec-
ted. Karyotype was homogenous in 87.6% of cases. The main indication was 
advanced maternal age for 47,XXX (53.3%) and ultrasound findings (UF) for 
47,XYY (35.9%). Outcome was similar regardless of the karyotype: 78.9% 
of delivery, 17.9% of termination of pregnancy (TOP), 3.2% pregnancy loss. 
There is a statistical difference for without UF pregnancies’ outcomes in 
both groups before and after 1997, with a decrease of TOP from 28,6% to 
5,4% (p<0.0001).
Discussion: As supposed, due to both maternal and paternal inheritance, 
47,XXX dysgonosomy is twice more frequent than 47,XYY one. Difference in 
PD indication was mainly due to maternal age incidence for 47,XXX. Further-
more, we clearly showed that establishment of MCDP permitted to change 
the outcome of these pregnancies.

 E. blondeel: None.

P18.26
RDDR: a Dysmorphology Diagnostic Network for newborn in the 
central part of Italy
M. Dentici1, M. Digilio1, L. Tarani2, G. Zampino3, R. Mingarelli1, A. Baban1, C. Romagnoli3, 
M. De Curtis2, B. Dallapiccola1;  
1Bambino Gesú Pediatric Hospital, IRCCS, Rome, Italy., Rome, Italy, 2Department of 
Pediatrics, University La Sapienza, Rome, Italy, 3Cahtolic University, Rome, Italy.

Background: Dysmorphology is the study of birth defects or malformations 
arising from abnormal embryogenesis. A dysmorphology assessment of a 
newborn focuses on history examination and investigations that may lead 
to a diagnosis which is essential for patient management and for genetic 
counselling. In 2011 we developed RDDR network, aiming at improving the 
diagnosis of dysmorphic conditions in newborn in the central part of Italy.
RDDR Workflow: RDDR (www.rddr.it) is developed on an online electro-
nic software that, to date, links about 20 Centres of Neonatology which re-
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present the Submitting Nodes. RDDR Network comprises clinicians from 
various dysmorphology centres in Lazio region with varying levels of ex-
pertise. Submitting Nodes transmit patients’ clinical information and photo-
graphs. Accepted cases, appropriate for RDDR, are reviewed by RDDR dys-
morphology experts throughout a forum section. Summary clinical reports 
are prepared an average a week after acceptance, depending on the timing 
and number of reviews, and are sent to the Submitting Nodes, and includes 
diagnostic suggestions and recommendations for further investigations or 
management of the patient.
Conclusions: RDDR Network enables clinicians of the submitting cases to 
access to a range of expert opinions and management advice, to increase 
individual and collective knowledge about dysmorphic rare conditions, and 
to raise current standards for the diagnosis, management, and increasing 
neonatologist skills in recognizing rare dysmorphic syndromes. RDDR was 
developed based on the experience of related European Dyscerne, A Euro-
pean Network of Centres of Expertise for Dysmorphology.

 M. Dentici: None. M. Digilio: None. L. Tarani: None. G. Zampino: None. R. 
Mingarelli: None. A. Baban: None. C. Romagnoli: None. M. De Curtis: None. B. 
Dallapiccola: None.

P18.27
The psychosocial impact of risk-management for hereditary diffuse 
gastric cancer
N. Hallowell1, S. Badger1, J. Lawton2, S. Richardson3, C. Caldas4, R. Fitzgerald4;  
1PHG Foundation, Cambridge, United Kingdom, 2University of Edinburgh, Edinburgh, 
United Kingdom, 3Addenbrookes Hospital, Cambridge, United Kingdom, 4University of 
Cambridge, Cambridge, United Kingdom.

Between 30%-50% of cases of Hereditary Diffuse Gastric Cancer (HDGC) are 
caused by mutations in the E-cadeherin gene. CDH1 mutation carriers have 
an earlier than average age of disease onset, and greatly increased risks of 
developing cancer. Individuals identified as at-risk of HDGC, either because 
of their family history or as a result of DNA testing, need to make decisions 
about risk management, whether they will have risk-reducing surgery (total 
gastrectomy) or continue screening. This retrospective qualitative interview 
project was undertaken to explore i) decisions about risk management, ii) 
the psychosocial implications of undergoing risk-reducing gastrectomy 
(RRG), and iii) individuals‘ information and support needs. The investigation 
included 42 patients; 27 had undergone RRG and 15 were having endosco-
pic screening. Factors influencing surgical decisions include: experiences of 
disease, RR surgery and screening within the family, risk perception, social 
factors (e.g familial obligations, life course issues) and tolerance of scree-
ning. Surgery was reported as having a number of psychological (e.g. impact 
on body image), social (e.g. impact upon family and earning potential) and 
physical costs and benefits. A number of information (e.g. impact on social 
life and reproductive options) and support (e.g. around eating practices) 
needs were identified.

 N. Hallowell: None. S. Badger: None. J. Lawton: None. S. Richardson: 
None. C. Caldas: None. R. Fitzgerald: None.

P18.28
Approaching education in the genomic age - widest possible audience 
or narrow focus
K. Dunlop1, K. Barlow-Stewart2;  
1The Centre for Genetics Education NSWHealth, Sydney, Australia, 2Sydney Medical 
School, University of Sydney, Sydney, Australia.

Education has been proposed for some time as the solution to managing the 
impact of emerging genetic and genomic technologies. Programs targeting 
the widest possible audience including the general public, individuals and 
families affected by genetic conditions, those at risk, schools and the profes-
sionals who care for them have been conducted with success by the Centre 
for Genetics Education NSW Health(CGE) in Australia for over 20 years. Ho-
wever health professionals report great concern for the lack of prepared-
ness for new technologies. Given the enormity and rapid increase in patient 
and support information now available online, difficulties associated with 
measuring the impact of community awareness campaigns on health out-
comes, the density of information for health professionals in this changing 
field and the limited resources allocated to education, the best way forward 
has recently been unclear. In addition approaches to education have signi-
ficantly changed with the accessibility and popularity of social media, online 
programs and tools. Following a review in 2012, CGE has adopted a new 
model to meet this challenge narrowing its focus in order to deliver wider 
benefits. The approach targets non-genetic trained health professionals to 
develop skills and knowledge to manage the impact of genetic and geno-

mic technologies and in doing so strengthening and delivering wide patient 
benefits through their clinical practice including informed decision making, 
risk assessment, early appropriate referral, testing, detection, prevention, 
treatment and support. The model and strategies in place for 2013- 2015 
are presented.

 K. Dunlop: None. K. Barlow-Stewart: None.

P18.29
Identification of a Single-Nucleotide Polymorphism of TAS2R38 gene 
(Bitter receptor gene). Genotype and phenotype characterization of a 
sample of Ligurian students
B. Zanini1, V. Marini2, M. Borriello3, R. Ravazzolo2;  
1Liceo Scientifico M L King Genova, Genova, Italy, 2University of Genoa, Genova, Italy, 
3IPSSAR Marco Polo Genova, Genova, Italy.

In Liguria region an educational project for teachers and students of last two 
years of high school has been going on in collaboration with University of Ge-
noa since many years involving lab activities, lectures and training sessions.
During the last two meetings of Italian Society of Human Genetics a special 
session was dedicated to school to disseminate in Italy the Genoa experience.
One of the most successful activities was the study of bitter-tasting ability by 
the analysis of the TAS2R38 gene polymorphisms, a didactic model of geno-
type-phenotype correlation. Three SNP of this gene - that codes for a trans-
membrane receptor - cause three amino acids substitutions in P49A, A262Ve 
I296V, resulting in two common haplotypes, PAV (taster) and AVI (non taster). 
Individuals who have two dominant alleles (PAV/PAV or PAV/AVI) are sensi-
tives to bitter substances, while those not sensitives (AVI/AVI) are recessive 
for this trait. The project involves thirty teachers and six hundred students 
and comprises a first part developed in schools: DNA extraction by mucose 
buccal cells, Bitter Taste Test by PTC paper, Questionnaire of food preferences, 
Bioinformatics. The second part takes place in a didactic laboratory of Univer-
sity: amplification of DNA trait including the SNP rs 713598, polymorphism 
identification by enzyme restriction and gel electrophoresis.
The activity allowed students:
- to evaluate genotype/phenotype correlation
- to calculate the frequences of PAV and AVI genotypes
- to know that a number of SNPs are inherited as a haplotype
- to consider the role of genetic variability of taste perception

 B. Zanini: None. V. Marini: None. M. Borriello: None. R. Ravazzolo: None.

P18.30
The Clinical Laboratory Genetics profession in Portugal
L. C. Ramos1, P. Jorge2, B. Marques2, M. Avila2, P. Rendeiro2, M. D. Quelhas2, J. B. Melo2, I. 
M. Carreira2;  
1President of the Portuguese Society of Human Genetics (SPGH), Coimbra, Portugal, 
2Workgroup for the Clinical Laboratory Genetics Speciality (GT-EGCL) – Portuguese 
Society of Human Genetics (SPGH), Coimbra, Portugal.

Portugal has several public and private laboratories dedicated to human 
genetic diagnosis, following high quality standards and professionals with 
qualifications in accordance with the standards of other European coun-
tries. The Clinical Laboratory Genetics profession is included in the care-
er designated Técnico Superior de Saúde, ramo de Genética (TSS-genética). 
To integrate this career a biomedical sciences background is needed (e.g. 
degree in Biology, Biochemistry, Pharmaceutical Sciences) followed by a 3 
year internship that takes place in authorized genetic laboratories. The Por-
tuguese health system is facing significant challenges due to reforms that 
are under implementation. Alongside the rationalization of expenses, it is 
very important to regulate the creation of several professions, an issue that 
has to be addressed by the Portuguese health services authorities.
The Workgroup for the Clinical Laboratory Genetics Specialty (GT-EGCL) de-
signated by the Board of the Portuguese Society of Human Genetics (SPGH) 
has created a database/registry of the Clinical Laboratory Genetics Specia-
lists working in public and private areas in Portugal. The results obtained 
by the GT-EGCL that will be presented, allowed the characterization of the 
Clinical Laboratory Genetics Profession in Portugal.The GT-EGCL fully en-
dorses the inclusion of the Clinical Laboratory Genetics into Directive 2005/
EC/36, towards the recognition of this specialty at the European level. This 
Europe-wide recognition is of tremendous importance not only to maintain 
the high-standards in clinical practice in human and medical genetics areas, 
but also for the cross-border mobility/recognition of these Portuguese pro-
fessionals.

 L.C. Ramos: None. P. Jorge: None. B. Marques: None. M. Avila: None. P. 
Rendeiro: None. M.D. Quelhas: None. J.B. Melo: None. I.M. Carreira: None.
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P18.31
Points to consider for prioritizing genetic tests
F. Severin, W. Rogowski;  
Helmholtz Center Munich, Neuherberg, Germany.

Given the need of many European health care systems to contain costs of 
public health care, decisions have to be made which tests to cover from 
public budgets if resources are not sufficient to fund them all. This study 
reports results from EuroGentest activities on fair and reasonable priori-
tization of genetic tests. It is based on literature searches, interviews and 
a stakeholder workshop oriented at the ethical principles of accountability 
for reasonableness. Implicit prioritization of genetic services appears to be 
prevalent throughout European health care systems. For explicit, fair and 
reasonable prioritization of genetic tests, a range of criteria need to be con-
sidered. These include, in particular, medical benefit of testing, a priori risk 
of developing the condition, and costs of testing as well as further criteria 
such as time window for treatment to be effective, severity of the condi-
tion or whether the test is diagnostic or predictive. Quantitative methods 
like discrete-choice experiments can be used to attach relative weights to 
these criteria. Furthermore, data sources such as the Clinical Utility Gene 
Cards could be used for operationalizing the criteria and estimating prio-
rity scores. However, their validity is limited by the evidence regarding the 
criteria for most genetic tests. Also, weights attached to the criteria can vary 
depending on decision context. Theory and practice of explicit, fair and re-
asonable priority setting of health care resources in Europe are still at an 
early stage. The results from this study provide important points to consider 
for their further development.

 F. Severin: None. W. Rogowski: None.

P18.32
External Quality Assessment of Genetic Counselling: results of a 
European survey and proposal for a pilot assessment
C. M. A. van Ravenswaaij-Arts, C. van Asperen, E. Dequeker, L. Tranebjaerg, L. 
Garavelli, B. Peterlin, B. Cope, R. Hastings, H. Skirton;  
on behalf of the, Genetic Services Quality Committee of the ESHG, Austria.

One objective of the ESHG Genetic Services Quality Committee (GSQC) is 
to explore the existing Quality Frameworks and the needs for a European 
Quality Assessment (EQA) scheme for genetic counselling. A GSQC working 
group surveyed all European national societies of human genetics by a web-
based questionnaire. The working group aimed to obtain an overview of 
which quality assessments were already in place for genetic counselling, 
and where they were used. If applicable, national societies were asked to 
give information on quality assurance for the training of professional coun-
sellors and the counselling process itself. National representatives were as-
ked whether the genetic centres in their country participated in national 
external quality assessments and whether there was a need for European/
international quality assessment (comparable to the EQA schemes for clini-
cal genetic laboratory services). It was not the task of this working group to 
comment on guidelines, minimal quality criteria, or national quality assess-
ment schemes.
Representatives of 15 out of 32 countries completed the questionnaire. The 
main outcome was that quality assessment ranged from none (the situation 
in most countries) to well-organised on a national level (the minority). It is 
clear that there are few quality assessment activities for genetic counselling 
and all countries expressed the need for an EQA.
There will be a symposium directly preceding the Paris ESHG 2013 confe-
rence, where the challenges and opportunities an EQA scheme may encoun-
ter will be discussed. The working group will present a proposal as to how 
an EQA for genetic counselling could be achieved.

 C.M.A. van Ravenswaaij-Arts: None. C. van Asperen: None. E. Dequeker: 
None. L. Tranebjaerg: None. L. Garavelli: None. B. Peterlin: None. B. Cope: 
None. R. Hastings: None. H. Skirton: None.

P18.33
Patients‘ experiences of the FH cascade testing programme in Wales
j. L. miller;  
Toulouse University -3 Paul sabatier, Toulouse, France.

Familial hypercholesterolaemia (FH) is an inherited condition giving rise to 
high blood cholesterol. The heterozygous form is common, affecting 1:500 
in the UK, of whom it is estimated that 75% are unaware of the disorder. 
If left untreated, 50% of males will develop coronary heart disease by the 
age of 55. It can be effectively treated through the use of statins. The UK 
department of health 2003 white paper ‘Our Inheritance, Our Future’ stated 
that FH cascade testing was a ‘paradigm for how to use genetics to improve 

healthcare outcomes for a complex disorder.’
In 2010, the Welsh Assembly government in conjunction with the British 
Heart Foundation, funded an all-Wales genetic cascade testing service with 
lipid clinics, FH specialist nurses, genetic counselors and cascade testing of 
relatives. Semi-structured interviews were conducted in 2010/2011 with 
12 patients (aged 18-70) that were involved in the FH programme.
Many interviewees recounted very strong family stories regarding FH, with 
several people having had a diagnosis for many years. However there were 
several examples of problems in receiving appropriate treatment or testing 
previously and poor understanding of the disorder by GPs. The experience 
of the all-Wales FH service was generally positive among both the previously 
and the newly diagnosed. The majority of participants were happy to provi-
de details of their family for cascade testing.
This cascade testing programme is the first to be funded in the UK. It has 
identified new cases of FH and was also appreciated by participants who 
had an existing diagnosis.

 J.L. miller: None.

P18.34
Families’ Genetic Counseling Experiences Following a Positive FMR1 
Newborn Screen
M. Roche1, C. Powell1, D. Skinner1, A. Wheeler1, D. Bailey2;  
1University of North Carolina, Chapel Hill, NC, United States, 2Research Triangle Institute 
International, Research Triangle Park, NC, United States.

Newborn screening for FMR1 expansions presents unique genetic counse-
ling challenges distinct from those encountered after standard newborn 
screening. These include a complex inheritance pattern; the variable phe-
notypes associated with age, gender, and repeat size; the potential for adult-
onset disorders in infants and relatives; and the unavailability of medical 
treatment. We describe the genetic counseling experiences of families with 
screen positive infants in the Fragile X Newborn Screening Study. Using 
a PCR-based screening test that detects full mutations (200 repeats or 
greater) and premutations (55-199 repeats) 3795 infants born at UNC Hos-
pitals were screened. Informed consent from both parents, when the father 
was reasonably available, was obtained. Twenty-one babies from twenty 
families screened positive; all had premutations. All twenty families were 
contacted by phone three months after the birth and invited for a genetic 
counseling visit for diagnostic and carrier testing. Fourteen families were 
scheduled, four could not be re-contacted, one withdrew and one is pending. 
Eleven samples were obtained for diagnostic testing. There were four falsely 
elevated screening results but only one remained in the carrier range after 
re-testing. Parents could decide about placing the diagnostic results into the 
infant’s medical record. Before parental testing, we discussed implications 
for relatives, risks for adult-onset symptoms, and the potential for discri-
mination. Twelve parents in eleven families requested carrier testing; two 
parents declined. We will summarize parents’ initial reactions to learning 
the result, factors influencing their subsequent decisions about testing, and 
their responses to the wider implications of their newborn’s results.

 M. Roche: None. C. Powell: None. D. Skinner: None. A. Wheeler: None. D. 
Bailey: None.

P18.35
Translation and adaptation of the Genetic Counselling Outcome Scale 
(GCOS-24) to Danish
B. R. Diness1, G. Overbeck2, T. Duelund1, T. B. Hammer1, S. Timshel1, M. McAllister3;  
1Kennedy Center, Rigshospitalet, Copenhagen University Hospital, Glostrup, Denmark, 
2Department of Scandinavian Studies and Linguistics, University of Copenhagen, 
Copenhagen, Denmark, 3Institute of Medical Genetics, Cardiff University, Cardiff, United 
Kingdom.

Background and aim: The ability to measure patient outcomes from gene-
tic counselling is a prerequisite for evidencebased development of practice. 
The Genetic Counselling Outcome Scale (GCOS-24) is a recently developed 
patient reported outcome measure. The aim of this project was to develop a 
Danish version: GCOS-24-Danish.
Methods: GCOS-24 was translated from English to Danish by two indepen-
dent translators. The translations were combined and then back-translated 
by two native English-speakers. All versions were reviewed by an expert 
committee. Alternative wordings and disagreements between back-transla-
tions and the original version were examined. The test developers were con-
sulted regarding ambiguous wording. Forty candidates among patients seen 
earlier and in our waiting room were asked to fill out the preliminary GCOS-
24-Danish. Willing respondents were interviewed about their experience. 
Distribution of responses and results of interviews were examined and the 
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GCOS-24-Danish adjusted accordingly. Results: There were differences bet-
ween the original version and the back translations. Problems in the transla-
tion of semantic, conceptual and idiomatic equivalence were identified and 
resolved. Twenty-one questionnaires were returned and fifteen interviews 
conducted. Informants’ responses and analysis of their understanding as 
displayed linguistically led to adjustment of two items to ensure cultural ad-
aptation. Discussion: The process was more difficult than anticipated. Each 
step provided new insight regarding perception of genetic counseling and 
genetic conditions and led to adjustments of the original translation, leading 
to development of a tool better-suited to the target population. We would 
recommend the described approach when attempting translation of patient 
reported outcome measures.

 B.R. Diness: None. G. Overbeck: None. T. Duelund: None. T.B. Hammer: 
None. S. Timshel: None. M. McAllister: None.

P18.36
An attempt to evaluate the efficiency of the genetic counseling for 
families with affected children or relatives
E. E. Baranova1, E. K. Ginter1, V. L. Izhevskaya2, A. S. Sergeev2;  
1Russian Medical Academy of Postgraduated Education, Moscow, Russian Federation, 
2Research Centre of Medical Genetics, Moscow, Russian Federation.

The genetic counseling was essentially directive until recently, its efficien-
cy being often assessed by changes in reproductive plans according to the 
geneticist’s advice. The directive genetic counseling at present tends to be 
replaced with non-directive one. The efficiency of genetic counseling in Rus-
sia is poorly investigated. The current review is dedicated to these problem. 
The presented qualitative study is aimed to estimate the genetic counseling 
efficiency by a number of parameters, including satisfaction, reduction of 
disquietude (stress), the guilt feeling relieving for the birth of affected child. 
The study was conducted in the outpatient department of the Research Cen-
tre of Medical Genetics (RCMG) of the Russian Academy of Medical Sciences 
(RAMS) from 2007 to 2011. 226 respondents 17 to 67 years old with an 
affected child/children or affected relatives were interviewed before and 
after genetic consulting. The interviews were analyzed using Statistica 10.0 
software. Most respondents (n=213, 94%) indicated that genetic counseling 
is important or very important to them. We identified a high level of anxie-
ty and guilt feelings among respondents (60% respondents with affected 
children experienced guilt feelings and 40% were very concerned about the 
possibility of the disease recurrence in their family). The level of anxiety is 
significantly reduced after counseling (p<0,05). We are pleased to record a 
high level of satisfaction with genetic counseling among respondents: 197 
(87%) of respondents considered it useful or very useful, 212 (93%) indi-
cated the investment of time and money to be entirely or substantially justi-
fied, 181 (80%) reported satisfaction with advice.

 E.E. Baranova: None. E.K. Ginter: None. V.L. Izhevskaya: None. A.S. Sergeev: 
None.

P18.37
Palestinian Physicians knowledge of genetics, and their attitudes 
towards genetic testing and genetic counseling.
E. Tinah, A. Ayyad, S. Khatib;  
Al-Quds University, Jerusalem, Palestinian Territory.

The Genetic and Metabolic Diseases Center at Al Quds University, provi-
des valuable genetic services for the Palestinian community. As part of the 
center’s mission to improve the knowledge of genetics and genetic testing 
among health care workers, a survey assessing the knowledge of basic ge-
netics information, practices and genetic counseling was conducted by the 
center in the fall of 2012.
A cross-sectional survey was used whereby data was gathered from the 
target population at a single point of time. The target population for this 
project was physicians in the fields of pediatrics, gynecology, primary care 
and neurology.
The aim of this survey was to assess multiple criteria regarding physician’s 
knowledge of genetic diseases and genetic testing. Additional aspects inclu-
ded their basic knowledge of genetics and hereditary concepts, awareness 
of the availability of genetic tests in Palestine, awareness of the importance 
of genetic counseling and its availability, and the management of patients 
with genetic diseases.
Surveys were distributed in twelve districts in the West Bank to physicians 
working in government hospitals, private clinics, and non government 
health centers. Our sample was about 150 surveys from all the fields men-
tioned above. The primary results showed a variation in experiences dealing 
with genetic diseases, and the appropriate response to it. Continuous edu-

cation about the common genetic diseases is essential. There is a general 
consensus among the participants on the importance of developing a com-
prehensive national policy dealing with early genetic screening and genetic 
diseases management.

 E. Tinah: None. A. Ayyad: None. S. Khatib: None.

P18.38
French professionals in Genetic Counselor careers
C. Cordier1,2,3, N. Taris2,1,3, N. Philip4, M. Voelckel4,3;  
1Hospital of Strasbourg, Strasbourg, France, 2Centre Paul Strauss, Strasbourg, France, 
3A.F.C.G, Marseille, France, 4Hospital of Timone, Marseille, France.

The profession of genetic counselor in France was recognized in 2004, based 
on the recommendations of a mandate commissioned by the Health Mini-
ster to explore the medical demographics of France. The report predicted a 
shortage of health professionals in the field of genetics, particularly in light 
of the rapid development of molecular testing. Development of the professi-
on was supported by a legal framework, and today 107 genetic counselors 
have graduated from the specific educational program which awards the 
Professional Master’s Degree of Human Pathology, entitled Master in Gene-
tic Counseling and Predictive Medicine. Here we will trace the development 
of the profession in France and review the demographic characteristics of 
the students and genetic counselors practicing the profession today.

 C. Cordier: None. N. Taris: None. N. Philip: None. M. Voelckel: None.

P18.39
Genetic counselling data and patient’s clinical records: Adapting 
practice to legislation, in Spain.
M. Rodríguez Pedreira, B. P. dos Santos, A. Mosquera Rey;  
Hospital Teresa Herrera materno infantil-hospital A Coruña-XXI A Coruña, A Coruna, 
Spain.

According to legislature data derived from gene testing, genetic consultati-
ons, and specially genetic counselling; represents a set apart from the rest of 
the patient’s clinical record (CR); for it contains information that can reve-
al the person’s health, ethnicity, and indirectly (i.e. genetic pedigree) about 
others. That is why under Spanish law it’s considered “especially protected 
personal information” and any media containing such records is subject to 
what has been termed “reinforced protection.”
Unfortunately the Spanish legislation as of today hasn’t establish well de-
fined protocols to ensure the protection of said data, therefore the respon-
sibility of designing and implementing strategies towards this end has by 
default fallen upon health-care providers.
We’ve compiled the strategies used at both our centre and national insti-
tutions with which we maintain communications. These strategies are the 
following:
• Not including the data into the electronic clinical record so that it is acces-
sible only as hard copy
• Anonymizing the data on the service of origin’s terminal
• Having the data in the electronic CR but encrypted
• Restricting access to selected consultants.
• Requiring patient’s authorization
• Unrestricted access within electronic CR but with a pop-up style reminder 
of it’s privileged status
• Unrestricted access with user’s tracking.
What we advise and have applied to some extent at our institution is a com-
bination of the above namely tracking users, maintaining reminders of its 
nature and having the patient waive if so wishes the ban on restricting the 
data from his or her current healthcare providers

 M. Rodríguez Pedreira: None. B.P. dos Santos: None. A. Mosquera Rey: 
None.

P18.40
Communication of information on genetic studies in paediatric 
research: what are the present ethical challenges in large scale 
genomics and longitudinal studies?
V. Anastasova, A. Mahalatchimy, E. Rial-Sebbag, A. Cambon-Thomsen;  
Inserm, UMR1027, Epidemiology and analyses in Public Health; Université de Toulouse 
III - Paul Sabatier, Toulouse, France.

The vulnerability of children requires special protection in any type of re-
search, particularly genetic research using large scale sequencing. While 
genetic data are considered as sensitive data in law, ethical issues raised 
in genetic studies involving minors are emphasized. Their participation im-
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plies ipso facto, the involvement of a third person legally responsible in the 
decision making process: the legal representative. This is especially relevant 
in the manner of communicating the information to the legal representative 
and to the minor in large scale genomics and longitudinal studies becau-
se the maturity of the children will increase along with the advancement 
of the research. Therefore it is necessary to adapt the language in order to 
gradually involve the children. Such communication raises ethical challen-
ges, in particular those that are related to the informed consent/assent in 
the decision making process and the communication of results (general and 
individual) as well as the disclosure of incidental findings. Thus, grounded 
in our experience acquired in the FP7 EU project MeDALL1 (Mechanisms of 
the Development of ALLergy) and practices from the project partners, we 
argue that the most appropriate way to ensure adequate protection for child 
participants in paediatric genetic research regarding the issues mentioned 
above remains the adapted communication of information about the study. 
We propose models for documents to be used and underline the importance 
of involvement of patient/family associations in the preparatory process.
Footnotes
1 http://www.medall-fp7.eu/
1

 V. Anastasova: None. A. Mahalatchimy: None. E. Rial-Sebbag: None. A. 
Cambon-Thomsen: None.

P18.41
EuroGentest E-Courses, a new ‘time and money saving’ platform for 
the training of genetic testing laboratories.
S. Delen1, S. Berwouts1, M. A. Morris2, A. Herbert3, E. Girodon4, A. Roux5, M. Rodriguez de 
Alba6, A. Wynants7, D. Radojkovic8, E. Dequeker1;  
1Biomedical Quality Assurance Research Unit, University of Leuven, Leuven, Belgium, 
2Laboratoire de Diagnostic moléculaire, Service de Médecine Génétique, University 
Hospital, Geneva, Switzerland, 3Wessex Regional Genetics Laboratory, Salisbury, United 
Kingdom, 4CHU Henri Mondor, Créteil, France, 5CHU Montpellier, Montpellier, France, 
6Fundacion Jimenez Diaz, Madrid, Spain, 7Management Consulting & Research, Leuven, 
Belgium, 8Insitute of Molecular Genetics and Genetic Engineering, Belgrade, Serbia.

The aim of EuroGentest Workshops is to aid laboratories in the process of 
implementing and developing a quality system, improving existing quality 
systems and working towards accreditation (ISO 15189). The workshops 
also contribute to harmonize the approaches to accreditation of genetic te-
sting services in Europe.
The subjects vary from general topics for those who would like to start up 
or improve their quality system, to more specific and advanced topics such 
as validation of diagnostic tests, internal audits, management review and IT 
support for quality management.
Since 2007, 747 participants took part in the 31 workshops organized up to 
now. These workshops were organized in 13 different countries, to reach as 
many participants as possible.
From now on we will try to target a bigger audience of participants world-
wide through the organization of e-courses. In this era of fast technological 
advance and minimization of distance through the use of internet, e-courses 
provide a ‘time and money saving’ platform for the training of genetic te-
sting laboratories.
A first pilot e-course on quality management consisted of an online presen-
tation, a quiz and an interactive forum. A total of 36 participants attended, 
representing 23 countries worldwide. We will evaluate if this pilot and fu-
ture e-courses represent an added value for participants in sharing expe-
riences with other people and experts in the field and allow them to gain 
knowledge for improving their current quality systems.

 S. Delen: None. S. Berwouts: None. M.A. Morris: None. A. Herbert: None. E. 
Girodon: None. A. Roux: None. M. Rodriguez de Alba: None. A. Wynants: 
None. D. Radojkovic: None. E. Dequeker: None.

P18.42
Attitudes toward genetic testing in Japan: National surveys in 2005, 
2009 and 2013
Z. Yamagata1, K. Muto2, I. Ishiyama3, A. Nagai2, A. Tamakoshi4, T. Maeda5;  
1University of Yamanashi, Chuo, Japan, 2University of Tokyo, Tokyo, Japan, 3Teikyo-
Gakuen Junior College, Yamanashi, Japan, 4Hokkaido Univesity, Sapporo, Japan, 5The 
Institute of Statistical Mathematics, Tokyo, Japan.

[Aim] The aim of this study is to explore attitudes toward genome research 
applied to medicine among the general population of Japan, focusing on wil-
lingness to undergo genetic tests for disease susceptibility and pharmaco-
genetic tests.
[Methods] Postal questionnaire surveys were conducted in 2005, 2009 and 
2013 in random samples of the general public in Japan. The questionnaire 

included items on genetic knowledge, attitudes toward the application of 
genomic studies to medicine and crop science, basic genomics research, and 
technology. We analyzed the data with a focus on the attitudes toward the 
application of genomic studies to medicine.
[Results] There were 2171 participants in 2005 (response rate; 54%), 2005 
in 2009 (response rate; 50.1%) and 1161 in 2013 (response rate; 60.3%). In 
these surveys, most respondents had positive attitudes toward these gene-
tic tests (66.4% of respondents had positive attitudes in 2013). The logistic 
regression analysis showed that significant predictors of the willingness to 
undergo both genetic tests were to perceive more benefit and having po-
sitive impression and interest in the research. Considering that the use of 
genetic testing is likely to increase in the near future, we propose that more 
information about genome and communication between scientists and the 
public should be provided in Japan.

 Z. Yamagata: None. K. Muto: None. I. Ishiyama: None. A. Nagai: None. A. 
Tamakoshi: None. T. Maeda: None.

P18.43
Psychosocial approach in ophtalmic genetics
C. Plumere, S. Pfeiffer, Y. Perdomo, V. Pelletier, F. Studer, S. Rudzki, H. Dollfus;  
HOPITAUX UNIVERSITAIRES CARGO, STRASBOURG, France.

The Reference Center for Rare Diseases in Ophthalmology in Strasbourg is 
taking care of patients of all ages with progressive conditions. The latter are 
diseases such as retintis pigmentosa, Leber’s neuropathy, Stargard’s macu-
lopathy, leading to visual impairment with sooner or later a major handicap. 
To date no straight forward therapy is accessible for neither of them event-
hougth massive research, often sponsored by patient groups, are currently 
on going.
In this context, we have observed numerous effects on the psychological and 
social life of the patients. Indeed, the progression of the disease induces a 
reorganization of emotional, relational, professional or school life(s). The 
psychological effects are major as the disease induces a real grief work. The 
acceptation of a genetic ocular condition is usually very slow and generates 
a psychological distress that can be major. During the last years, we have 
offered individual follow up by a social worker and a psychologist. Howe-
ver, the importance of the every-day life problems have led us to consider 
another therapy option by way of a support group therapy. This novel ap-
proach has led us to question about the efficiency of the different methods. 
We have noticed rapidly that the support group was efficient in respect to 
the acceptation and care of the disease. The positive impact of the support 
group seem to us higher compared to the individual follow-up that however 
should be pursued. The dynamics of the support group appears to be very 
beneficial for the grief work of most of the patients.

 C. Plumere: None. S. Pfeiffer: None. Y. Perdomo: None. V. Pelletier: None. F. 
Studer: None. S. Rudzki: None. H. Dollfus: None.

P18.44
Teaching Physicians about Genomic Medicine
I. Maya1, L. Basel-Vanagaite2,3,4, E. Taub1, A. Koifman5,6, D. Behar7, R. Tomashov-Matar1, R. 
Sukenik-Halevi8, A. Reches9, R. Michelson-Cohen10,11, M. Shohat1,12;  
1Raphael Recanati Genetics Institute, Rabin Medical Center, Beilinson Campus, Petah 
Tikva, Israel, 2Pediatric Genetics, Schneider Childrens Medical Center of Israel and 
Raphael Recanati Genetics Institute, Rabin Medical Center, Beilinson Campus, Petah 
Tikva, Israel, 3The Sackler Faculty of Medicine, Tel Aviv University., Tel Aviv, Israel, 
4Felsenstein Medical Research Center, Rabin Medical Center, Petah Tikva, Israel, 
5Institute of Human Genetics, Soroka University Medical Center,, Beer Sheva, Israel, 
6Ben-Gurion University of the Negev, Beer Sheva, Israel, 7Rambam Medical Center, 
Haifa, Israel, 8Meir Medical Center, Kfar Saba, Israel, 9Souraski Medical Center, Tel Aviv, 
Israel, 10Medical Genetics Institute, Shaare Zedek Medical Center, Jerusalem, Israel, 
11The Hebrew University, Jerusalem, Israel, 12The Sackler Faculty of Medicine, Tel Aviv 
University, Tel Aviv, Israel.

Background: Due to new discoveries in genomic medicine, clinical guide-
lines are increasingly recommending the incorporation of genomic tests or 
therapeutics into routine care, especially as the transition of genetic know-
ledge from research laboratories into clinical practice is becoming more 
and more a part of Western health care systems. Primary care practitioners 
suffer from inadequate knowledge and skills in medical genetics and many 
are unaware of the technical, ethical, legal and psychosocial implications of 
genetic testing.
Methods: We initiated a „genomic education“ program for the purpose of 
teaching primary care practitioners new advanced knowledge on genomic 
medicine. We emphasized the main take-home messages for physicians, 
which were: risk calculation for various genetic diseases, recognition of the 
mode of inheritance from the pedigree, guidelines for decision-making on 
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which molecular tests to use, and the interpretation of test results and their 
clinical implications.
Results: To date, 16 physicians have participated in our „genomic educati-
on“ program, which included lectures, workshops and guided tours in ge-
netic laboratories. In the „pre-course“ examination the average score was 
54.5% (range 20%-80%), whereas in the „post-course“ examination it was 
84.5% (range 74%-100%). The average improvement in score as a result of 
the course was 36% (range 15%-80%). The physicians who participated in 
our program reported a very high level of satisfaction from the content as 
well as the concept of a „one-week update“.
Conclusion: A one-week „genomic education“ program is an effective stra-
tegy to update primary care physicians in order to improve their care of 
patients.

 I. Maya: None. L. Basel-Vanagaite: None. E. Taub: None. A. Koifman: None. D. 
Behar: A. Employment (full or part-time); Significant; DNA TRAIT. R. Tomashov-
Matar: None. R. Sukenik-Halevi: None. A. Reches: None. R. Michelson-Cohen: 
None. M. Shohat: None.
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Update of the spectrum of GJB2 gene mutations in Tunisian families 
with autosomal recessive nonsyndromic hearing loss
Z. Riahi1, H. Hammami2, H. Ouaraghini1, H. Messai3,1, R. Zainine2, Y. Bouyacoub1, L. 
Romdhane1, D. Essaid1, R. Kefi1, M. Rhimi4, M. Bedoui4, A. Dhaouadi2, D. Feldmann5, L. 
Jonard5, G. Besbes2, S. Abdelhak1;  
1Institut Pasteur de Tunis, Laboratoire de Génomique Biomédicale et Oncogénétique, 
Tunis, Tunisia, 2Service d‘ORL et de Chirurgie Maxillo-Faciale, CHU La Rabta, Tunis, 
Tunisia, 3Institut Supérieur des Sciences Biologiques Appliquées de Tunis, Tunis, 
Tunisia, 4Hôpital Public d‘El Jem, Mahdia, Tunisia, 5Laboratoire de Biochimie Biologie 
Moléculaire, Hôpital d‘Enfants Armand TROUSSEAU,, Paris, France.

Hearing loss is the most frequent sensory disorder. It affects 3 in 1000 
newborns. It is genetically heterogeneous with 60 causally-related genes 
identified to date. Mutations in GJB2 gene account for half of all cases of 
non-syndromic deafness. The aim of this study was to determine the relative 
frequency of GJB2 allele variants in Tunisia. In this study, we screened 138 
patients with congenital hearing loss belonging to 131 families originating 
from different parts of Tunisia for mutations in GJB2 gene. GJB2 mutations 
were found in 39% of families (51/131). The most common mutation was 
c.35delG accounting for 35% of all cases (46/131). The second most fre-
quent mutation was p.E47X present in 3.8% of families. Four identified mu-
tations in our cohort have not been reported in Tunisia; p.V37I, c.235delC, 
p.G130A and the splice site mutation IVS1+1G>A (0.76%). These previously 
described mutations were detected only in families originating from Nort-
hern and not from other geographic regions in Tunisia. In conclusion we 
have confirmed the high frequency of c.35delG in Tunisia which represents 
85,4% of all GJB2 mutant alleles. We have also extended the mutational 
spectrum of GJB2 gene in Tunisia and revealed a more pronounced allelic 
heterogeneity in the North compared to the rest of the country.

 Z. Riahi: None. H. Hammami: None. H. Ouaraghini: None. H. Messai: 
None. R. Zainine: None. Y. Bouyacoub: None. L. Romdhane: None. D. Essaid: 
None. R. Kefi: None. M. Rhimi: None. M. Bedoui: None. A. Dhaouadi: None. D. 
Feldmann: None. L. Jonard: None. G. Besbes: None. S. Abdelhak: None.

P18.46
European guidelines on prenatal diagnostic testing
L. Goldsmith, L. Jackson, H. Skirton;  
Plymouth University, Plymouth, United Kingdom.

Despite a long history of prenatal testing in Europe, there are no overall gui-
delines to ensure minimum standards of care for women. With increasing 
use of non-invasive testing, there is a concern that prenatal testing will be-
come ‘routinized’. As part of the EuroGentest2 project, we developed Euro-
pean guidelines on prenatal diagnostic testing, using an Expert Workshop 
methodology. Sixteen professionals from disciplines including medical ge-
netics, fetal medicine and laboratory genetics from nine different European 
countries attended, as well as patient representatives.
The guidelines were focussed on prenatal diagnosis, for women with a fetus 
at increased risk of a specific condition. Screening was therefore not inclu-
ded. The material was organised under four topics: objectives, general prin-
ciples, logistical issues, and topics for counselling.
The objective of prenatal diagnosis counselling is to enable families to make 
informed choices consistent with their needs and support them in dealing 
with the outcome. General principles include the need for appropriately trai-
ned multi-disciplinary teams; ensuring informed decision making and the 
availability of pre- and post-test counselling. This type of service requires 
effective communication between multi-disciplinary teams and family, sen-

sitive counselling with interpreters if needed, and consideration of wider 
family implications. Counselling topics should include psychosocial issues as 
well as information about the condition, the test and available options. The 
Expert Group concluded that these guidelines for prenatal diagnosis were 
applicable to both invasive and non-invasive testing.
The guidelines have been subjected to wide consultation in and beyond Eu-
rope and are now available on the EuroGentest website.

 L. Goldsmith: None. L. Jackson: None. H. Skirton: None.

P18.47
Family matters: How do relatives receive hereditary cancer 
information? A qualitative study
E. de Geus1, J. van der Vloodt1, C. M. Aalfs2, F. H. Menko3, J. C. J. M. de Haes1, E. M. Smets1,4;  
1AMC department of Medical Psychology, Amsterdam, Netherlands, 2AMC department of 
Clinical Genetics, Amsterdam, Netherlands, 3VU Medical Centre, department of Clinical 
Genetics, Amsterdam, Netherlands, 4AMC, department of Clinical Genetics, Amsterdam, 
Netherlands.

Background
Genetic counseling for hereditary breast or colon cancer has implications 
for both counselees and relatives. Counselees are encouraged by genetic 
counselors to disclose hereditary cancer risk information to their relatives. 
Yet the question is how at-risk relatives appreciate being informed by coun-
selees and to what extend they understand the information. The aim of this 
qualitative study was to gain insight in relatives’ experiences with receiving 
hereditary cancer information from counselees.
Methods
A heterogeneous purposefully selected group of first and second degree 
relatives of counselees visiting the Genetics Department regarding the pos-
sibility of hereditary breast or colon cancer were invited to participate in 
face-to-face, in-depth semi-structured interviews. Counselees could have 
had a confirmed genetic mutation or an uninformative test result. Relatives’ 
experiences were identified by two independent coders from transcribed 
interviews. In-depth inductive analysis of 8 interviews provided a coding 
scheme of major thematic categories used for the analysis of the remaining 
interviews.
Findings
Overall, interviews with 25 relatives from 16 families (8 colon and 8 breast 
cancer) were included. Preliminary results show that informing relatives 
about genetic cancer information is a complex process since the genetic in-
formation is difficult to understand for relatives. Especially for relatives of 
counselees’ with an uninformative test result. Family characteristics (per-
ceived closeness) and cancer history play an important role in the commu-
nication process between counselees and relatives.
Discussion: 
Informing relatives about genetic cancer information is a complex and mul-
ti-facetted process. Understanding relatives’ experiences may aid clinicians 
in their provision of family centred genetic counseling.

 E. de Geus: None. J. van der Vloodt: None. C.M. Aalfs: None. F.H. Menko: 
None. J.C.J.M. de Haes: None. E.M. Smets: None.

P18.48
Rare autosomal recessive syndrome in Yakut children
E. E. Gurinova1, N. R. Maximova2,3, A. L. Suhomyasova1;  
1Republican Hospital N1-National Center, Yakutsk, Russian Federation, 2Yakutsk 
Science Center of Russian Academy of Medical Sciences and the Government of the 
RS(Y), Yakutsk, Russian Federation, 3North Eastern Federal University, Yaktsk, Russian 
Federation.

In the Medical and Genetic counseling from 2006 were counseling 10 child-
ren with Hurler-like phenotype (7 girls and 3 boys). Eight children died be-
fore the 1,5 year old. All the children were from Yakut unrelated families. 
These children had identical clinical features:
Dysplastic physique. All the children were born at term, full-term.
- A gradual change of the type of person gargoilizm: hydrocephalic head, 
enlarged parietal tuber, low growth of hair on the forehead, hypertelorism, 
thick and thick eyebrows, long eyelashes, periorbital edema of the eyelids, 
broad bridge of the nose, short nose with open nostrils forward, dense at 
touch the cheeks and nose, macroglossia.
- Skin: thick
- Skeletal deformities: shortened neck, chest wall deformity: barrel-shaped 
or bell-shaped, the shortening of the chest, stiff, wide aperture, mainly tho-
racolumbar kyphosis, lumbar spine, stiffness progression of small and lar-
ge joints to contractures, change the brush-type ‚claws „deepening palmar 
furrows.
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- The presence of bronchial obstruction: noisy breathing, shortness of breath 
rise, auscultation hard breathing, various dry and moist rales, the need for 
oxygen therapy.
- Cardio-vascular system tachycardia, hypertension, systolic murmur aus-
cultation.
- Gastro-intestinal tract: an enlarged abdomen due to 
hepatosplenomegaly,different types of hernia: inguinal, umbilical, non-ope-
rated.
- The nervous system of all children had delayed motor and static-psycho-
verbal development.
Were excluded congenital hypothyroidism, cystic fibrosis, deficiency of 
alpha-1-antitrypsin, a chromosomal abnormality, MPS I, II, III, IVB, VI, VII 
types, GM 1, 2-gangliosidosis, Gaucher‘s disease,classical form of mucolipi-
dosis 2 and 3, Niemann-Pick disease type C / B / A, Zhakena syndrome.

 E.E. Gurinova: None. N.R. Maximova: None. A.L. Suhomyasova: None.

P18.49
The Progress of the Human Variome Project
R. G. H. Cotton;  
Human Variome Project International Limited, Melbourne VIC, Australia.

The Human Variome Project (www.humanvariomeproject.org) was formed 
to facilitate the collection, curation, interpretation and sharing of genomic 
knowledge worldwide and to assist its continued integration into research 
and clinical care. The Human Variome Project Consortium believes that the 
global knowledge capacity in medical genetics and genomics can be signi-
ficantly improved if local knowledge is shared in a free and open manner to 
become global knowledge.
The role of the Human Variome Project is to expand the technical and know-
ledge capacity around medical genetics across the globe by establishing and 
maintaining standards, systems and infrastructure; promoting ethical be-
haviour in the field of medical genetics and genomics; sharing knowledge 
about our genome and its function in determining health; and assisting 
individuals and nations build their capacity to address genetics aspects of 
individual and global health.
This presentation will focus on:
- The Project’s vision for a Global Collection Architecture;
- Current standards development work underway;
- Progress by pilot member initiatives: the InSiGHT Database and the Hu-
man Variome Project Australian Node;
- Activities of disease-focussed interest groups: cardiac genetics, mitochon-
drial genetics, neurogenetics and nutrigenomics;
- An ethical framework for data collection and sharing;
- The Project’s approach to education and training in response to global 
pressures and expanding need for skills and knowledge;
- Capacity building work through the Human Variome Project/China Coun-
try Development Program.

  R.G.H. Cotton: Other; Modest; Wiley - Liss (Role: Communicating Editor of 
Human Mutation journal).

P18.50
Does Presymptomatic testing influences Age at Onset in a Negative 
manner (PAON): follow up of at risk persons for Huntington disease
M. Gargiulo1,2, M. Jutras3, S. Tezenas du Montcel4, S. Benaich5, A. Herson2,6, J. Feingold5, A. 
Durr7,5;  
1Université Paris Descartes, Laboratoire de Psychologie Clinique et Psychopathologie, 
Paris, France, 2Pitié-Salpêtrière Hospital, Institut de Myologie, Paris, France, 3CRicm 
UMRS975, Paris, France, 4Pitié-Salpêtrière Hospital, Department of Biostatistics and 
Bioinformatics, Paris, France, 5Pitié-Salpêtrière Hospital, Department of Genetics and 
Cytogenetics, Paris, France, 6Pitié-Salpêtrière Hospital, Internal Medecine 1, Paris, 
France, 7CRicm UMRS975/NEB, Paris, France.

In PAON we studied prospectively the impact of presymptomatic testing on 
the onset of symptoms in gene carriers for Huntington disease. 1554 at risk 
persons requested the test (mean age at request 34.9 ± 11.9 years) between 
1992 and 2008 and entered multistep and multidisciplinary care and coun-
seling. 367 (32%) did choose not to take the test, 476 were non-carriers and 
307 carriers of an abnormal expanded CAG repeat in the HD gene. Follow-up 
in 2013 was available for 191 carriers (62%, mean age at follow up 45.3 ± 
11.0 years) including 3 who died (1 cancer, 2 suicides). Estimated age at on-
set will be calculated (Langbehn formula). We collected 48 questionnaires 
and 46 underwent physical examination, using the UHDRS evaluation score 
(max worse value 124) at the same time. Mean UHDRS was 12.9 ± 12.7. 
There were 16 carriers with values 5 years ago, anxiety was still frequently 
reported (48%) and 8% were currently depressed. Interestingly, 41 % of 

carriers with signs at examination (UHDRS >4) declare not to show sym-
ptoms and 31% of those with normal examination felt that they had signs. 
All are relying on family/medical support (94%) but knowing their genetic 
status interfere with daily life activities in 69% of the unaffected carriers 
and in 33% of the carriers with signs (p<.05). Regardless of the fact that 
76% showed increased auto-observation, neurological follow-up was not 
systematically requested (56%). In addition, 69% declared a need for psy-
chological support.

 M. Gargiulo: None. M. Jutras: None. S. Tezenas du Montcel: None. S. 
Benaich: None. A. Herson: None. J. Feingold: None. A. Durr: B. Research 
Grant (principal investigator, collaborator or consultant and pending grants as well 
as grants already received); Significant; French research Agency, Track-on. D. 
Speakers Bureau/Honoraria (speakers bureau, symposia, and expert witness); 
Significant; Pfizer Inc..
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Doing the right thing of one‘s children: deciding whether to take the 
genetic test for Huntington‘s disease as a moral dilemma.
O. W. J. Quarrell1, M. Stephenson2, C. Jacobs3, J. Smith4;  
1Sheffield Children‘s Hospital, Sheffield, United Kingdom, 2University of Sheffield, 
Sheffield, United Kingdom, 3Guy‘s and St Thomas‘ Hospital, London, United Kingdom, 
4Birkbeck College University of London, London, United Kingdom.

A range of reasons are cited for requesting a predictive test for Huntington’s 
disease (HD). One reason which is mentioned frequently is the “need to 
know for my children”. We have analysed transcripts of interviews from 9 
participants considering a predictive test for HD and subjected them to in-
terpretative phenomenological analysis. Four participants wanted to take 
the test and three of them claimed it was to assist their own children’s re-
productive decision making. Two participants currently opposed to predic-
tive testing cited the same reason as a key factor in their decision making. 
Three participants were undecided and 2 of these explicitly cited their own 
children’s reproductive decision making as a consideration.
We will present a detailed analysis of this single theme from 3 of the par-
ticipants to show how they thought through this issue. Four imperatives 
emerged: wishing to stop HD, doing the right thing for my child, right to cho-
se to have a family, and giving information to others. We will report on the 
evidence of the participants endorsing, rejecting or not mentioning these. 
Consideration of these issues resulted in them reaching different decisions 
regarding predictive testing. We will suggest some ways in which a coun-
sellor may explore the theme of „need to know for my children” during pre-
test discussions. In addition, we will discuss this result in relation to similar 
work on communication of genetic information in families with Hereditary 
Breast and Ovarian Cancer.

 O.W.J. Quarrell: None. M. Stephenson: None. C. Jacobs: None. J. Smith: 
None.

P18.52
Reflecting on earlier experiences with unsolicited findings: Points 
to consider for next generation sequencing and informed consent in 
diagnostics
T. Rigter1, L. Henneman1, U. Kristoffersson2, A. Hall3, H. G. Yntema4, P. M. Borry5, H. 
Tönnies6, Q. Waisfisz7, M. W. Elting7, W. J. Dondorp8, M. C. Cornel1;  
1VU University Medical Center, Department of Clinical Genetics, Section of Community 
Genetics and the EMGO+ Instittute for Health and Care Research, Amsterdam, 
Netherlands, 2Lund University, Department of Clinical Genetics, University and Regional 
Laboratories, Region Skane, Lund, Sweden, 3PHG foundation, Cambridge, United 
Kingdom, 4Radboud University Nijmegen Medical Centre, Department of Human 
Genetics, Nijmegen, Netherlands, 5Centre for Biomedical Ethics and Law, Department 
of Public Health, Leuven, Belgium, 6Robert Koch-Institut, Geschäftstelle Gendiagnostik-
Kommission, Berlin, Germany, 7VU University Medical Center, Department of Clinical 
Genetics, Amsterdam, Netherlands, 8Maastricht University, Department of Healt, Ethics 
and Society, Research Schools CAPHRI and GROW, Maastricht, Netherlands.

With the recent advent of high-throughput nucleotide sequencing in the cli-
nic for diagnostic purposes, unsolicited findings and informed consent are 
receiving increased attention. To share experiences and explore dilemmas, 
an international and multidisciplinary meeting entitled “Exome sequencing 
in diagnostics: exploring needs for the informed consent procedure” was 
organized by Workpackage 8 of Eurogentest2 in Amsterdam, the Nether-
lands in March 2012. The aim was to provide input for the development of 
guidelines to optimize the informed consent procedure.
Based on the meeting and by exploring recent experiences with unsolicited 
findings in other medical settings -for example in the context of disclosure of 
carrier status in neonatal screening, feedback of actionable results in gene-
tic research and the changing informed consent when using array CGH- an 
attempt is made to describe what can be learned for implementing next ge-
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neration sequencing in standard genetic diagnostics. The results show that 
both ethical and practical dilemmas are encountered when contemplating 
informed consent for next generation sequencing in diagnostics. Issues that 
were discussed include: patient rights and professional duties, management 
of patient expectations, attunement between different actors, a changing 
role for the lab, feedback of results and involvement of an advisory board 
for unsolicited findings.
Based on the discussions, a framework has been developed in order to gui-
de decision-making with regard to the return of unsolicited results and the 
implications for informed consent in clinical diagnostics.

 T. Rigter: None. L. Henneman: None. U. Kristoffersson: None. A. Hall: 
None. H.G. Yntema: None. P.M. Borry: None. H. Tönnies: None. Q. Waisfisz: 
None. M.W. Elting: None. W.J. Dondorp: None. M.C. Cornel: None.
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Australian life insurance and genetic testing policies 2013 - 
implications for families and research
K. K. Barlow-Stewart;  
University of Sydney, Sydney, Australia.

The Life Insurance industry in Australia’s genetic testing policy became a 
standard (#11) in 2005 making it mandatory practice: genetic testing would 
not be requested for applicants for new life insurance products or for in-
creases to existing policies for income protection, trauma and permanent 
and total disability insurance. If however an applicant knew their, or their 
blood relative’s test result, they must disclose it in the application as the 
contract is one of good faith: the insurer needs to know what the applicant 
knows. In this context, family health history also needed to be disclosed. 
In 2011 amendments to standard #16 (Family Medical History) were insti-
tuted whereby requirements for disclosure of family history was limited to 
only first degree relatives in recognition of the difficulties some applicants 
were experiencing. This has significant implications for those with a family 
history of a genetic condition: it may enable in some cases policies to be as-
sessed at average risk on the basis of family history alone. A further change 
that however balances this benefit relates to research. While the insurers 
undertake that their participation in such research will not be into account 
when underwriting a policy, there is the potential that the requirement will 
impact on willingness to take part in research projects given issues of public 
trust and perception regarding life insurance companies. Information about 
the life insurance requirements for research participants will have to be in-
cluded in the consent forms. Implications of these changes to policy will be 
discussed.

 K.K. Barlow-Stewart: None.
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Genetic counselling remains challenging in Leber’s optic neuropathy
V. PELLETIER1, P. GOSSET2, M. MIGUET3, Y. PERDOMO1, F. REZAIGUIA-STUDER1, C. 
PLUMERE1, S. PFEIFFER1, H. DOLLFUS1;  
1CARGO, STRASBOURG, France, 2Laboratoire de Diagnostic Pré-implantatoire, 
STRASBOURG, France, 3Service de Génétique Médicale, STRASBOURG, France.

Leber’s hereditary optic neuropathy (LHON) is usually characterised by in-
itial unilateral subacute central visual loss with rapid bilateralisation lea-
ding to a severe visual handicap.
This optic neuropathy is transmitted exclusively by women because of its 
mitochondrial inheritance. More than 18 homoplasmics mutations are iden-
tified today.
The age of onset varies from infancy to late adulthood. The neuropathy is 
usually isolated but can be rarely associated to heart conduction disorders 
or neurologic abnormalities.
Risk of developing this condition differs between sexes from 30% to 83% in 
men to 5% to 32% in women.
The homoplasmy, the risk of an abrupt severe visual prognosis (four to five 
times higher in men than in women), the « guilty » feeling of the women 
who carry LHON mutations and the feeling of a „sword of Damocles“ that 
threaten their children are major issues for genetic counselling that remains 
a challenge for women who wish to have children.
We present four clinical situations that illustrate the complexity of genetic 
counselling for LHON : in a context of a prenatal project or during a preg-
nancy, in the context where another genetic affection coexists. In all cases, 
questions about prenatal diagnosis (PND) and preimplantation genetic dia-
gnonsis (PGD) were addressed.
What is the place for sexe determination by PGD? What about PND? We will 
detail the outcomes of each situation that learns us about the deep impact 
of LHON in the families.

 V. Pelletier: None. P. Gosset: None. M. Miguet: None. Y. Perdomo: None. F. 
Rezaiguia-studer: None. C. Plumere: None. S. Pfeiffer: None. H. Dollfus: None.

P18.56
Midwifery issues on induced abortion in Japan
A. Kondo1,2, H. Moriya2, K. Mitsuzuka2, K. Takahashi2, Y. Onuki2, S. Oda2, H. Maeda2, Y. 
Nakagawa1, H. Ishimoto2, S. Izumi2;  
1Kagawa National Children‘s Hospital, Kagawa, Japan, 2Tokai University, Isehara, Japan.

Abstract
Background: Induced abortion is one of stressful procedure for both pa-
tients and medical specialists. There are a lot of researches on midwifery 
model care for the patient who is having induced abortion in the world. 
However, there are only few studies about psychological issues of midwife 
themselves. In Japan, we cannot give up the pregnancy because of fetal re-
ason and we cannot perform any induced abortion after 22 weeks. Midwi-
ves sometimes hold difficult feelings during or after complicated deliveries. 
The purpose of this study was to explore the concerns of midwives through 
their duty especially in induced abortion. Methods: A focus group explored 
issues in induced abortion from the midwife’s point of view for twice. Parti-
cipant midwives were recruited from the maternity ward and their year of 
experience is three to twelve. Recorded their deliveries were assessed with 
Interpretative Phenomenological Analysis (IPA). Results: Analysis of the fo-
cus group data identified three superordinate themes: ‘Ethical Issues as a 
human’, and ‘Issues as a midwife, caregiving role’ and ‘Difficulties in working 
environment’. Conclusion: These data provide evidence that the midwife 
have guilt feelings, sorrow and sense of awe in the living life when they care 
patients having induced abortion. Talking to patients more and talking with 
colleagues could help them to take care of themselves as sublimation.

 A. Kondo: None. H. Moriya: None. K. Mitsuzuka: None. K. Takahashi: None. Y. 
Onuki: None. S. Oda: None. H. Maeda: None. Y. Nakagawa: None. H. Ishimoto: 
None. S. Izumi: None.

P18.57
Misoprostol and teratogenicity. review of 38 cases of vascular 
disruption defects in Colombia
H. Pachajoa1, W. Saldarriaga2, C. Isaza2;  
1Universidad Icesi, Cali, Colombia, 2Universidad del Valle, Cali, Colombia.

Introduction: Misoprostol is a prostaglandin E1 analogue, is used for the 
prevention of gastric ulcers and has been registered in about 80 countries. 
Because of Its abortive properties, is used as a method for abortion in coun-
tries where abortion is illegal. It has been documented that prenatal expos-
ure to misoprostol has been associated with vascular disruption defects 
(VDD), mainly Moebius syndrome and transverse reduction defects.
Materials and methods: A case series study where 38 number of cases of 
VDD (gastroschisis, Moebius sequence, hydranencephaly,) with prenatal 
history of exposure to misoprostol are reviewed. The cases are mainly iden-
tified from the records of the birth defect surveillance system and clinical 
consultation. A teratogenicity analysis of this drug is made, taken into ac-
count dose, gestational age of exposure and type of VDD.
Results: Of the 38 cases of VDD, 27 were Moebius sequence, 4 hydranence-
phaly, 3 Klippel Feil, 1 Pentalogy of Cantrell, 1 VACTERL association, 1sire-
nomelia with cyclopia and 1 disruption by amniotic bands. In 7 cases other 
types of VDD were presented. The average dose of exposure was 652 grams, 
and gestational age of exposure was 7.2 weeks.
Discussion: The association of prenatal exposure to misoprostol and diffe-
rent types of VDD support the hypothesis of a similar physiopathological 
mechanism and that the disruptive event is secundary to the teratogenicity 
of this drug. The presented case series is one of largest in the world and it 
should raise concerns to the control and surveillance entities in the coun-
tries where abortion is illegal.

 H. Pachajoa: None. W. Saldarriaga: None. C. Isaza: None.

P18.58
Two cases of Noonan syndrome with neonatal JMML due to PTPN11 
mutation p.E139D
C. Courage1, M. Zenker2, R. Ammann3, S. Lüer3, S. Gallati1, J. Lemke1;  
1Division of Human Genetics, Bern, Switzerland, 2Department of Human Genetics, 
Magdeburg, Germany, 3Division of Pediatric Hematology/Oncology, Bern, Switzerland.

Noonan syndrome (NS) is a frequent condition characterized by short sta-
ture, congenital heart defect, and developmental delay of variable degree. 
Furthermore, NS is accompanied with an elevated risk of hematologic mali-
gnancies, especially juvenile myelomonocytic leukemia (JMML).
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Gain of function mutations within the RAS-MAPK pathway have been identi-
fied to contribute to NS, among which mutations of PTPN11 play a key role 
and account for approximately 50% of cases. Genotype phenotype correla-
tions revealed hotspots within exons 3 and 13 of PTPN11 as well as within 
other genes where mutations specifically predispose to JMML.
We report on two boys with neonatal diagnosis of NS. Both patients sho-
wed characteristic features of the disorder including JMML. In both cases, 
molecular genetic analysis revealed the known de novo mutation PTPN11 
p.E139D. According to the literature, only two NS patients carrying this mu-
tation have developed JMML, two further patients developed other malig-
nancies (acute lymphoblastic leukemia and oligodendroglioma). Thus, our 
two patients strengthens the previously assumed hypothesis of a potentially 
high risk for hematologic malignancies associated with PTPN11 p.E139D.

 C. Courage: None. M. Zenker: None. R. Ammann: None. S. Lüer: None. S. 
Gallati: None. J. Lemke: None.

P18.59
Osteogenesis imperfecta (type IV) with dentinogenesis imperfecta: 
10-year dental follow-up
D. Cogulu1, E. Yetkiner2, I. Unal2, H. Ulucan3, O. Cogulu4;  
1Ege University Faculty of Dentistry Department of Pediatric Dentistry, Izmir, Turkey, 
2Ege University Faculty of Dentistry Department of Orthodontics, Izmir, Turkey, 
3Cerrahpasa University Faculty of Medicine Department of Medical Genetics, Istanbul, 
Turkey, 4Ege University Faculty of Medicine Department of Medical Genetics, Izmir, 
Turkey.

Osteogenesis imperfecta (OI) is a genetic disorder characterized mainly by 
varying degrees of bone fragility, osteoporosis, and predisposition to frac-
tures. Common features of affected individuals include blue sclera, hearing 
loss, dentinogenesis imperfecta, osteoporosis, growth deficiency and joint 
laxity. It is classified into 13 subtypes and type IV, which is an autosomal do-
minant form is caused by the mutations in COL1A1 and COL1A2 genes. Here 
we present 10 year dental follow-up of a 17-year-old female with OI type 
IV. She had a history of multiple fractures, which have started at 1-year old. 
She was referred to pediatric dentistry department initially at age 7 becau-
se of yellow/brown discoloration of primary teeth with the attrition of the 
exposed dentin, early loss of primary teeth because of deep caries, anterior 
cross-bite and class III malocclusion. The clinical and radiographic exami-
nations confirmed the diagnosis of dentinogenesis imperfecta. Throughout 
the follow-up period all restorative treatments and orthodontic treatment 
were performed. Physical examination at age 17 showed short stature and 
pale blue sclera besides dental findings. DEXA revealed osteoporosis. The 
molecular analysis of the COL1A1 and COL1A2 genes revealed the presence 
of a heterozygous transition G>C in exon 17 of the COL1A1 gene at position 
c.1084. In conclusion, it is suggested that dental status of OI cases should be 
examined as soon as teeth are erupted to prevent loss of tooth structure and 
to maintain their oral health.

 D. Cogulu: None. E. Yetkiner: None. I. Unal: None. H. Ulucan: None. O. 
Cogulu: None.

P18.60
Unexpected Outcomes: Impacting Higher-Education Teaching Practice 
via Secondary School Outreach
M. Dougherty1, P. Bourexis2, J. Kaser2;  
1American Society of Human Genetics, Bethesda, MD, United States, 2The Study Group, 
Inc., Kill Devil Hills, NC, United States.

Funding agencies and the science-education research community have col-
laborated to implement programs designed to increase outreach from scien-
tists to secondary-school students and teachers, with the goal of improving 
science learning by younger students. Simultaneously, but independently, 
they have collaborated on educational research projects to determine effec-
tive ways to improve instructional practices and learning in higher-educa-
tion. However, improving university instruction through secondary-school 
outreach has never been the explicit goal of an educational research pro-
gram in the United States. We will present results from a three-year outre-
ach project in the U.S. that demonstrate how secondary school outreach, via 
partnerships between genetics researchers and high school teachers, can 
have the unintended and beneficial consequence of motivating instructio-
nal change by the research faculty in their own institutions. Although this 
was a gratifying and positive outcome that should be adopted more broadly, 
substantive and widespread change in university instruction is unlikely wit-
hout systemic changes in higher education, such as the incentive system for 
tenure and promotion.

 M. Dougherty: None. P. Bourexis: None. J. Kaser: None.

P18.61
Pallister-Killian syndrome due to mosaicism of two supernumerary 
isochromosomes (hexasomy 12p) in a girl with relatively mild 
phenotype
N. Aliu, C. Rieubland, C. Courage, M. Mamavar, S. Gallati, J. Lemke;  
Division of Human Genetics, Departments of Pediatrics and Clinical Research, Inselspital, 
University of Bern, 3010 Bern, Switzerland, Bern, Switzerland.

Pallister-Killian syndrome (PKS, OMIM #601803) is a rare and sporadic ge-
netic disorder due to tissue-limited mosaicism for a small supernumerary 
marker chromosome (sSMC) (isochromsome 12p / i(12p)), which is usually 
present in fibroblasts but may be absent or at very low level in cultured lym-
phocytes. PKS was initially described in adults (Pallister et al., 1977) and 
children (Killian et al., 1981) comprising features of profound mental retar-
dation, diaphragmatic defects and pigmentary skin anomalies.
Vogel et al., 2009 reported a girl with PKS and noted that this was the second 
case of mosaic hexasomy 12p due to two additional isochromosomes 12p. 
Van der Veyver et al., 1993 attributed a more severe phenotype in patients 
with hexasomy to a stronger gene-dosage effect compared to tetrasomy 12p. 
Since 2009, there have been no further reports on cases of hexasomy 12p.
We report on a 4.5-year-old girl with submucous cleft palate, cranio-facial 
dysmorphism (hypertelorism, broad nasal root, blepharophimosis, high 
forehead, sparse hair bilaterally, dental crowding), areas of hyper-/hypopig-
mentation on trunk and extremities and very mild developmental delay.
The detection of two isochromosomes 12p in 46% of skin fibroblasts but not 
in cultured lymphocytes confirmed diagnosis of PKS due to mosaic hexasomy. 
The relatively mild phenotype of our patient is in contradiction to the pure 
gene-dosage hypothesis previously proposed by others but strengthens the 
observation from Vogel that the severity of symptoms cannot be predicted 
by either gene-dosage or the percentage of mosaic cells alone.

 N. Aliu: None. C. Rieubland: None. C. Courage: None. M. Mamavar: None. S. 
Gallati: None. J. Lemke: None.

P18.62
Family history of cancer among Ashkenazi pancreatic cancer patients 
with a BRCA1/2 mutation compared to non-carriers
E. Dagan1,2, R. Epelbaum3,4, A. Kurolap4, S. Melikhan4, A. Mory4, R. Gershoni-Baruch2,4;  
1Department of Nursing, University of Haifa, Haifa, Israel, 2Institute of Human Genetics, 
Rambam Health Care Campus, Haifa, Israel, 3Department of Oncology, Rambam Health 
Care Campus, Haifa, Israel, 4The Ruth and Bruce Rappaport Faculty of Medicine, 
Technion-Institute of Technology, Haifa, Israel.

Aim: This study investigated the family history of cancer in Ashkenazi pan-
creatic cancer patients, in carriers compared to non-carriers of a mutati-
on in BRCA1/2 genes. Methods: Cancer family history was available for 90 
pancreatic cancer patients, consecutively referred to our hereditary breast-
ovarian clinic. Results: Fifteen of them (16.7%) carried a founder Ashkenazi 
mutation in either of BRCA1or BRCA2: nine (60%) carried the 6174delT 
mutation in BRCA2; five (33.3%) and one (6.7%) harbored the 185delAG 
and the 5382insC mutations in BRCA1 gene, respectively. The table illu-
strates the cancer family history of all 90 patients. Discussion: A family hi-
story of breast, ovarian and hepatic cancer is associated with a BRCA1/2 
mutation in pancreatic cancer patients. Patients with a family history of 
breast-ovarian and pancreatic cancer showed a marginally stronger asso-
ciation to BRCA1/2 mutation compared to patients with a family history of 
cancer other than breast-ovarian-pancreatic cancer (p=0.065). Conclusion: 
These findings support the addition of pancreatic cancer within the entity 
of „hereditary breast-ovarian cancer syndrome“ associated with BRCA1/2 
mutations.
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Type of cancer BRCA1/2 (n=15) Non-Carriers (n=75) Significance
Breast 
≤3nd degree 
≥4rd degree/none

8 (30.8) 
7 (10.9)

18 (69.2) 
57 (89.1) 0.022

Ovarian 
≤3nd degree 
≥4rd degree/none

4 (100.0) 
11 (12.8)

0 (0.0) 
75 (87.2) 0.001

Pancreas 
≤3nd degree 
≥4rd degree/none

3 (30.0) 
12 (15.0)

7 (70.0) 
68 (85.0) 0.216

Colon 
≤3nd degree 
≥4rd degree/none

3 (17.6) 
12 (16.4)

14 (82.4) 
61 (83.6) 0.575

Gastric 
≤3nd degree 
≥4rd degree/none

2 (25.0) 
13 (15.9)

6 (75.0) 
69 (84.1 0.398

Prostate 
≤3nd degree 
≥4rd degree/none

1 (16.7) 
14 (16.7)

5 (83.3) 
70 (83.3) 0.739

Brain 
≤3nd degree 
≥4rd degree/none

2 (50.0) 
13 (15.1)

2 (50.0) 
73 (84.9) 0.128

Liver 
≤3nd degree 
≥4rd degree/none

5 (50.0) 
10 (12.5)

5 (50.0) 
70 (87.5) 0.010

 E. Dagan: None. R. Epelbaum: None. A. Kurolap: None. S. Melikhan: None. A. 
Mory: None. R. Gershoni-Baruch: None.

P18.63
Demonstrating patient benefits from clinical genetics services: pilot 
studies in six UK centres
M. McAllister1,2, A. Clarke1,2, N. Bowen1, G. Scott3, S. Watts4, C. Eddy5, A. Melville6, A. 
Bruce7;  
1Cardiff University, Cardiff, United Kingdom, 2Cardiff & Vale University Health Board, 
Cardiff, United Kingdom, 3West of Scotland Genetic Services, Southern General Hospital, 
Glasgow, United Kingdom, 4Guy‘s and St Thomas‘ NHS Foundation Trust, London, 
United Kingdom, 5Great Ormond Street Hospital for Children NHS Trust, London, United 
Kingdom, 6NW Thames Regional Genetics Service, North West London Hospitals NHS 
Trust, London, United Kingdom, 7North East Thames Regional Genetics Service, Great 
Ormond Street Hospital, London, United Kingdom.

Background and aims: Patient Reported Outcome Measures (PROMs) have 
recently taken centre-stage in UK healthcare evaluation, reflecting the NHS 
quality improvement agenda. PROMs are short self-completion question-
naires that measure healthcare quality from the patient’s perspective. UK 
clinical genetic services have routinely been evaluated using process measu-
res e.g. number of genetic tests done, waiting times, numbers of patients at-
tending. To evaluate services more effectively a new clinical genetics-speci-
fic PROM, the Genetic Counselling Outcome Scale (GCOS-24) was developed 
and validated. This paper reports on pilot studies in six NHS clinical genetics 
centres that implemented GCOS-24 for service evaluation.
Methods: Patients were asked to complete GCOS-24 before and 4-6 weeks 
after clinic attendance. Satisfaction data was also collected. Data were ana-
lysed using analysis of variance and bivariate correlation. Centres provided 
feedback on feasibility of using GCOS-24 for service evaluation.
Results: Five centres demonstrated statistically significant improvement in 
GCOS-24 scores, following clinic attendance with usable samples sizes of 42, 
45, 54, 55 and 74 patients respectively (p<0.001). Useful sample sizes were 
limited by less than optimal processes for matching patient’s pre-clinic and 
post-clinic questionnaires, and one centre had insufficient matched pre-cli-
nic and post-clinic questionnaires to enable a useful analysis. GCOS-24 im-
provement scores correlated significantly with patient satisfaction.
Conclusions: Findings demonstrated that NHS clinical genetics services are 
delivering significant measurable patient benefits and that GCOS-24 has po-
tential to be a useful supplement to existing methods to evaluate quality of 
routine clinical genetics services. Consideration needs to be given to how to 
improve patient response rates.

 M. McAllister: None. A. Clarke: None. N. Bowen: None. G. Scott: None. S. 
Watts: None. C. Eddy: None. A. Melville: None. A. Bruce: None.

P18.64
Vertical transmission of a somatic PKLR mutation leading to non-
spherocytic anaemia due to piruvate kinase deficiency: implications 
on genetic counselling
M. Mañú Pereira1, E. González Roca1, R. van Wijk2, H. van Amstel2, L. Montllor1, J. Sevilla 
Navarro3, J. Vives-Corrons1;  
1Hospital Clínic of Barcelona, Barcelona, Spain, 2University Medical Center Utrecht, 
Utrecht, Netherlands, 3Hospital Infantil Universitario Niño Jesús, Madrid, Spain.

INTRODUCTION

Chronic hemolytic anemia due to pyruvate kinase (PK) deficiency (MIM 
609712) is a rare autosomal recessive disorder caused by mutations in the 
PKLR gene. An estimated 3% of PK-deficient patients present with a de novo 
mutation. We report for the first time a case of PK deficiency associated to 
vertical transmission of a de novo somatic mutation in PKLR.
METHODS
DNA analysis of PKLR was performed by conventional Sanger sequencing. 
Massive parallel sequencing of PKLR was performed on DNA from periphe-
ral blood, mucosal swabs, 24 hours urine, and sperm samples from selected 
family members.
RESULTS AND DISCUSSION
The proband was an 18 month old boy suffering from severe transfusion-
dependent chronic hemolytic anemia due to PK deficiency. PK activity in the 
mother resembled the PK-deficient carrier state whereas in the father was 
normal. DNA sequence analysis revealed the proband to be compound hete-
rozygous for two missense mutations in PKLR: c.359C>T (p.Ser120Phe) and 
c.1168G>A (p.Asp390Asn). The c.359C>T change was found to be inherited 
from the mother. However, the c.1168G>A mutation could not be detected 
in blood father’s DNA, despite confirmed father-mother-child allelic inhe-
ritance. Subsequent massive parallel sequencing of the region encompas-
sing nt c.1168 on DNA from different tissues of the father indicated that this 
mutation has arisen postzygotically, thereby producing parental mosaicism. 
The methodology used allowed the detection of a somatic mutation in the 
father that was vertically transmitted to his son. This enabled us to unravel 
an exceptional case of a rare autosomal disease and, thereby, enabled proper 
genetic counseling.

 M. Mañú Pereira: None. E. González Roca: None. R. van Wijk: None. H. van 
Amstel: None. L. Montllor: None. J. Sevilla Navarro: None. J. Vives-Corrons: 
None.

P18.65
A step-wise approach for the implementation of pharmacogenomics 
in developing countries in Europe
K. Mitropoulos1, Z. Zagoriti2, Y. Mai2, A. Vozikis3, G. P. Patrinos2;  
1Golden Helix Institute of Biomedical Research, London, United Kingdom, 2University of 
Patras Faculty Health Sciences Department of Pharmacy, Patras, Greece, 3University of 
Piraeus, Department of Economics, Piraeus, Greece.

Pharmacogenomics promises personalized treatment. However, many de-
veloping countries currently lack the knowledge or the resources to indivi-
dualize drug therapy. Here, we propose a multi-step approach for the imple-
mentation of pharmacogenomics in developing
countries in Europe, including (a) Collection of DNA samples from healthy 
volunteers to determine the various pharmacogenomic markers allele fre-
quencies in this population, using a 2-tiered approach (b) Conduct a com-
prehensive health economic analysis to illustrate the cost-effectiveness 
of pharmacogenomic testing, (c) Survey the level of awareness of several 
stakeholders, including genetic laboratories, pharmacists, the general pu-
blic and healthcare professionals, (d) Organization of education activities 
to disseminate pharmacogenomics knowledge to society, and (e) Establish-
ment of national guidelines for medication prioritization. Since 2009, we are 
implementing this approach using the Hellenic population as model. DNA 
from 45 healthy donors of Hellenic origin was isolated with consent, and 
subsequently genotyped to determine the allele frequencies in 1,936 phar-
macogenomic markers in 220 pharmacogenes, using the DMET+ microarray 
(Affymetrix, Santa Clara, CA, USA).
We found 46 pharmacogenomic markers that display divert allele frequen-
cies compared to those of the Caucasian population (p<0.05), that are cur-
rently being confirmed in 500 healthy donors of Hellenic origin. We are also 
concluding a cost-benefit analysis to demonstrate the usefulness of integra-
ting pharmacogenomics in everyday clinical decision-making process, to ad-
just the acenocoumarol-dosing scheme, which would lead in the reduction 
of adverse reactions and the resulting healthcare costs. This approach could 
be replicated in other developing countries enabling integration of pharma-
cogenomics in healthcare decision-making at the country level.

 K. Mitropoulos: None. Z. Zagoriti: None. Y. Mai: None. A. Vozikis: None. G.P. 
Patrinos: None.
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P18.66
Couples’ attitudes toward PGD in Greece - Reproduction in crisis
E. Gourna1,2, J. Traeger-Synodinos1, K. Kosma1, C. Vrettou1, A. Destouni1, G. Kakourou1, M. 
Tzetis1, E. Kanavakis1, S. Kitsiou-Tzeli1;  
1Department of Medical Genetics, Athens University, St Sophia‘s Children‘s Hospital, 
Athens, Greece, 2Post-Graduate Program: „Research in Female Reproduction“, Faculty of 
Medicine, National and Kapodistrian University of Athens, Athens, Greece.

Objectives: To assess attitudes towards Preimplantation Genetic Diagnosis 
(PGD) among high-risk or infertile couples in Greece in relation to under-
lying demographic, medical and reproductive history predictors.
Method: 50 couples who were referred for PGD were interviewed in per-
son after receiving genetic counseling. A semi structured questionnaire was 
answered based upon socio-demographic, educational, medical and repro-
ductive history variables. The couples’ awareness, opinion on advantages/
disadvantages of the procedure and opinion of PGD comparing to Prenatal 
Diagnosis (PND) were also investigated.
Results: The majority of couples have a very burdened medical and repro-
ductive history with β-thalassemia being the main reason for PGD referral 
(38%). 40% of couples were informed for medical matters directly by doc-
tors, while medical geneticists or another medical specialty initially offered 
counseling for PGD in 90% of the cases. When comparing PGD to PND most 
couples consider PGD as a better alternative; for most of the couples having 
a healthy child and avoiding a selective termination of pregnancy are per-
ceived as the main advantages of PGD. The main recorded disadvantages of 
PGD are low pregnancy rates and high cost given that financial difficulties 
were reported in 54,2% of the couples.
Conclusion: Couples’ attitudes towards PGD in Greece are mainly positive 
as are very eager to have a healthy child avoiding PND despite PGD’s high 
cost. Surprisingly they would prefer to avoid having another PGD cycle in 
the future given the anxiety of the whole procedure.

 E. Gourna: None. J. Traeger-Synodinos: None. K. Kosma: None. C. Vrettou: 
None. A. Destouni: None. G. Kakourou: None. M. Tzetis: None. E. Kanavakis: 
None. S. Kitsiou-Tzeli: None.

P18.67
Translational impact of VEGFA variants on the prediction and follow-
up of ocular complications in pseudoxanthoma elasticum.
E. De Vilder1, M. J. Hosen1, L. Martin2, B. P. Leroy1,3, J. Ebran4, P. J. Coucke1, A. De Paepe1, 
O. M. Vanakker1;  
1Center for Medical Genetics, Ghent University Hospital, Ghent, Belgium, 2Department 
of Dermatology, CHU Angers, Angers, France, 3Department of Ophthalmology, Ghent 
University Hospital, Ghent, Belgium, 4Department of Ophthalmology, CHU Angers, 
Angers, France.

Background. Among the phenotypic characteristics of pseudoxanthoma ela-
sticum (PXE), a rare ectopic mineralisation disease affecting skin, eyes and 
cardiovascular system, the ocular complications (neovascularisation, sub-
retinal haemorrhage and vision loss) result in important morbidity. In the 
absence of genotype-phenotype correlations with the causal gene ABCC6, 
it has been suggested that variants in the VEGFA gene, encoding vascular 
endothelial growth factor, may influence the ocular phenotype. The aim of 
this study was to evaluate the clinical usefulness of such VEGFA variants in 
PXE counseling and ophthalmological follow-up.
Methods. The VEGFA coding region, introns and promotor were analysed in 
66 molecularly confirmed PXE patients with mild, respectively severe reti-
nopathy. Three categorizing methods were applied to define severe retino-
pathy: i) visual acuity (VA) <10/10, ii) VA < 5/10 (legal blindness) and iii) VA 
<5/10 and/or multiple anti-VEGF injections.
Discussion and conclusion. Significant association of 4 VEGFA SNPs with se-
vere retinopathy was found only when using the third categorizing method 
which also takes into account anti-VEGF treatment, even with (near) normal 
VA. As such, the identification of these SNPs in a patient does not neces-
sarily imply vision loss with significant impact on activities of daily living 
but rather an increased necessity for anti-VEGF treatment. This subgroup 
of patients might thus benefit from a more strict follow-up, emphasizing 
the importance of regular self-testing, and a more pro-active initiation and 
duration of anti-VEGF treatment. Whether this will eventually change the 
outcome will have to be evaluated prospectively.

 E. De Vilder: None. M.J. Hosen: None. L. Martin: None. B.P. Leroy: None. J. 
Ebran: None. P.J. Coucke: None. A. De Paepe: None. O.M. Vanakker: None.

P18.68
Measuring maternal anxiety during child’s development and its 
effects on psychosocial health and partner relationships
E. Siglen1,2, B. Espehaug2, N. Øyen1,3, F. Thuen2;  
1Helse Bergen, Bergen, Norway, 2Bergen Collage, Bergen, Norway, 3University of Bergen, 
Bergen, Norway.

Study aims: This study explores the consequences of being worried about 
the development of one’s child and its association with psychosocial health.

Participants: The Norwegian Mother & Child Cohort Study (MoBa) is a vast 
resource of epidemiological and biological data collected throughout preg-
nancy and childhood. Pregnant women from 1999-2009 (N=approximately 
100 000) were invited to participate in a national study regarding a diverse 
number of serious health issues in mother and child.

Methods: This is a cross-sectional study focusing on data (questionnaire) 
submitted by the mother when their child was 18 months of age. We applied 
the following tools: The Hopkins Symptom Check-List to measure psycho-
social health and Relationship Satisfaction Scale to measure partner relati-
onships quality.

Results: Preliminary results show that being worried about one’s child’s 
development has a negative influence on relationship satisfaction and mo-
thers’ psychosocial health. There is a statistically significant association 
between worry about developmental delay in the child and psychosocial 
problems (OR=5.39).

Conclusions: Findings apply to genetic counsellors, medical doctors and 
health care workers meeting these parents and assessing the child’s deve-
lopment. Parents’ psychosocial health needs should be addressed as anxiety 
may influence understanding and compliance, and to avoid long term impli-
cations for the mother and in turn the child. Communication techniques to 
lower levels of worry and facilitate coping are discussed.

 E. Siglen: None. B. Espehaug: None. N. Øyen: None. F. Thuen: None.

P18.69
Professional´s views on quality issues of genetic counselling offered 
for presymptomatic testing for late-onset neurodegenerative 
disorders: what is relevant?
A. Mendes1, L. Guimarães1, J. Sequeiros1, H. Skirton2, M. Paneque1,2;  
1Center for Predictive and Preventive Genetics (CGPP) IBMC, Porto, Portugal, 2Plymouth 
University, Plymouth, United Kingdom.

Quality assessment of genetic counselling practice for improving of health-
care is a challenge for genetic services worldwide. However, there is a scar-
city of literature regarding quality issues in genetic counselling offered in 
the context of presymptomatic testing for late-onset neurological diseases. 
Neither common definitions of quality indicators, nor appropriate guideli-
nes for effective practice exist internationally. The aims of this qualitative 
study were (1) to explore professionals’ views of relevant quality indicators 
in their own genetic counselling practice; and (2) to describe how presy-
mptomatic testing protocols are currently being implemented in Portugal. 
We undertook interviews with 18 professionals from the major genetic 
counselling services for these diseases in Portugal (85% of the professionals 
currently involved). Core components of genetic counselling encompass 
providing information and decision-making support, informing the consul-
tand about the protocol and exploring their motivations, anticipated chan-
ges, results expectations and personal and familial experience with the di-
sease. Identification of quality indicators for effective practice was less clear. 
Professionals also discussed some specific challenges in practice, such as 
the ambiguity of the health/illness status and confirming consultands’ au-
tonomy during the process. When questioned about the consultands’ views 
of what would be effective in practice, some reported they had not reflected 
on the topic previously. Although national guidelines and legislation exist, 
professionals described concerns regarding heterogeneous standards of 
practice, mainly due to the lack of regulation regarding genetic counselling 
outside credited centres and in private services. We conclude that a credible 
set of quality indicators for presymptomatic testing is required.

 A. Mendes: None. L. Guimarães: None. J. Sequeiros: None. H. Skirton: 
None. M. Paneque: None.
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P18.70
Centers for rare diseases at the University Hospital Brno, Czech 
Republic (CZ)
R. Gaillyová1,2,3, I. Valášková1,2,3, H. Bučková1, A. Holčíková1, L. Homola1, E. Pokojová1, H. 
Vinohradská1, L. Fajkusová1, L. Kopečková1, M. Macek jr.4;  
1University Hospital, Brno, Czech Republic, 2Masaryk Universïty, Department of Biology, 
Brno, Czech Republic, 3Masaryk University, Department of Laboratory Methods, Brno, 
Czech Republic, 4University Hospital Motol, Prague, Czech Republic.

In accordance with the ,,Council Recommendation on an action in the field 
of rare diseases“ the Government of the CZ approved the National Strategy 
for rare diseases.
,,Interdepartmental and interdisciplinary working group on rare diseases“ 
runs under the czech Ministry of Health, and coordinates the establishment 
of centers for rare diseases. The main co-ordination center is located in the 
University Hospital Motol, Prague cooperating with the center at the Univer-
sity Hospital Brno.
In University Hospital Brno the EB Center was established for all 183 pati-
ents with Epidermolysis bullosa congenita (EBC) from CZ and CF Center for 
patients with Cystic fibrosis (CF), one of five CF Centers in the country.
A team of 19 EB specialists provides health care, including genetic coun-
seling and prenatal and postnatal DNA diagnostics. The EB Center coope-
rates with EB Haus Austria and with Debra CZ, which supports families of 
patients with EB. EB Center and Debra CZ are involved in various educative 
activities.
A team of experts from CF Center Brno currently cares for 63 children and 
30 adults with CF, provides genetic counseling and DNA analysis of the CFTR 
gene. University Hospital Brno is also responsible for newborn screening for 
CF (NSCF) for the Moravia region (about 40,000 newborns/year).
Centers for Orphan cooperate with patient organizations associated in the 
Czech Association of Rare Diseases. A important part of the work of all ex-
perts on rare diseases is an effort to raise awareness about rare diseases 
among specialists and the public.

 R. Gaillyová: None. I. Valášková: None. H. Bučková: None. A. Holčíková: 
None. L. Homola: None. E. Pokojová: None. H. Vinohradská: None. L. 
Fajkusová: None. L. Kopečková: None. M. Macek jr.: None.

P18.71
Medicinal products for rare diseases in Europe
V. Hivert, M. Bécas-Garro, A. Rath, S. Aymé;  
ORPHANET - INSERM US14, PARIS, France.

Having knowledge of the development of medicinal products from their pre-
clinical phase to their marketing authorization is of great relevance for the 
rare disease community. It is for this reason that Orphanet developed a da-
tabase of orphan designations, medicinal products and clinical trials related 
to them, allowing for the analysis of trends in clinical research and develop-
ment. Today 144 drugs have been granted a European Marketing Authori-
zation (MA) through the centralized procedure. Of these, 66 drugs, targeted 
nearly 70 diseases, are orphan medicinal products (OMP, so-called orphan 
drugs) that have been granted a European orphan designation (according to 
the Regulation (EC) No141/2000), and that have then been granted a Euro-
pean MA and - if applicable - a positive evaluation of significant benefit. Ten 
orphan medicinal products have been granted a European Marketing Autho-
rization in 2012. There are also 78 drugs bearing one or more indications 
for a rare disease or a group of rare diseases. These OMPs have received a 
European marketing authorization for one or more indication(s) of use for 
a rare disease, but they have not been granted a European orphan designa-
tion or their designation was withdrawn. In total, more than 120 diseases 
have a product with an official indication to treat them. On the top of the list 
of diseases concerned by clinical development are rare cancers, which are 
widely represented (acute myeloid leukemia, multiple myeloma), as well as 
some low prevalence (<1/10,000) diseases such as cystic fibrosis, Duchenne 
muscular dystrophy and pulmonary arterial hypertension.

 V. Hivert: None. M. Bécas-Garro: None. A. Rath: None. S. Aymé: None.

P18.72
Support to the International Rare Diseases Research Consortium
S. Aymé1, S. Aymé1, B. Cagniard1, P. Chakraborty1, S. Peixoto1, R. Favresse2, N. Lévy2;  
1INSERM US14, Paris, France, 2Fondation Maladies Rares, Paris, France.

The International Rare Diseases Research Consortium (IRDiRC) joins mem-
bers that share common goals and principles and have agreed to work in a 
coordinated and collaborative manner within a multinational consortium. 
The objective is to team up researchers and organisations investing in rare 
diseases research in order to achieve two main objectives by the year 2020, 

namely to deliver 200 new therapies for rare diseases and means to dia-
gnose most rare diseases. The members are research funding organizations 
dedicating over 10 million US$ to research into rare diseases. A number of 
challenges will need to be addressed through collaborative actions: establis-
hing and providing access to harmonised data and samples, performing the 
molecular and clinical characterisation of rare diseases, boosting translatio-
nal, preclinical and clinical research, and streamlining ethical and regulato-
ry procedures. The consortium has established three Scientific Committees. 
The Diagnostics committee advises on research related to the diagnoses of 
rare disease, including sequencing and characterization of these diseases. 
The Interdisciplinary committee provides expertise on cross-cutting aspects 
of rare diseases research including issues related to ontologies, natural hi-
story, biobanking, and registries. The therapies committee gives guidance 
for the pre-clinical and clinical research aiming to deliver new therapies for 
rare diseases. The guiding principles, the plan for action and the achieve-
ments so far will be presented, as well as the way for the genetic research 
community to get engaged in this global effort. The scientific secretariat of 
this International consortium is established at the rare Diseases Platform 
in Paris.

  S. Aymé: B. Research Grant (principal investigator, collaborator or consultant 
and pending grants as well as grants already received); Modest; GSK. S. 
Aymé: None. B. Cagniard: None. P. Chakraborty: None. S. Peixoto: None. R. 
Favresse: None. N. Lévy: None.

P18.73
Orphanet.co.uk and Orphanet.ie are for you
I. Gomez Paramio1,2, O. Kremp3, H. R. Middleton-Price1, D. Donnai1,4;  
1Nowgen, Manchester Biomedical Research Centre, Manchester, United Kingdom, 2The 
University of Manchester, Manchester, United Kingdom, 3INSERM US14, Paris, France, 
4Central Manchester University Hospitals NHS Foundation Trust, Manchester, United 
Kingdom.

Orphanet is the reference portal for information on rare diseases and or-
phan drugs for all audiences. Orphanet provides free and direct online 
access listing around 6,000 rare diseases, a classification of rare diseases 
elaborated using existing published expert classifications, a directory of 
specialised services, an inventory of orphan drugs, an ‘assistance to diagno-
sis’ tool, emergency guidelines, the EUCERD’s newsletter and the Orphanet 
Report Series.
The Orphanet entry points for the UK (www.orphanet.co.uk) and Ireland 
(www.orphanet.ie) were launched on February and March 2011 respective-
ly. They provide specific national information including: the Orphanet team 
and its Scientific Advisory Boards, collaborators, patient organisations and 
private not-for-profit funding bodies.
The sources of information and inclusion criteria for the UK were recently 
added to clarify the registration process. Online registration forms for pati-
ent organisations, expert centres, research projects, clinical trials and regi-
stries have also been added to simplify and accelerate this process.
Aiming to increase national awareness of rare diseases and the availability 
(or not) of services, we are now planning to add information about national 
activities; any patient organisation, funding body, research/clinical group, 
laboratory or other relevant stakeholder is invited to submit an article for 
publication on the national home page.
We also aim to promote interaction between the Orphanet national team 
and the rare disease community (patients/families and/or professionals); 
work is underway to collect feedback from users, such as “like” buttons, 
“suggestions” fields, or gathering satisfaction levels on different national 
events or Orphanet-related matters.

 I. Gomez Paramio: None. O. Kremp: None. H.R. Middleton-Price: None. D. 
Donnai: None.

P18.74
Representing the evolution of genetic testing: new services at 
Orphanet to adequately serve the end users
B. Belloir, V. Hivert, A. Rath, S. Aymé;  
Orphanet - INSERM US14, Paris, France.

Techniques and processes used to diagnose diseases evolve quickly, creating 
a challenge for providing access to stakeholders. Over the years, Orphanet 
has maintained a database of genetic tests in 38 countries, in collaboration 
with EuroGentest. This must now evolve to meet the professional’s needs. 
Besides the classical representation of the test -gene(s)- disease(s) triplet, 
which allows one to search for a test by the disease or gene name, it is now 
necessary to represent new generation of techniques capable of testing an 
entire panoply of genes.
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The techniques/processes will be grouped into 8 categories: molecular ge-
netics, molecular cytogenetics, biochemical tests, immunology, microbiolo-
gy/virology, hematology, pathology, and Imaging. More specifically, “Mole-
cular genetics” will be split into: mutation targeting or scanning, sequencing 
of total or partial gene sequences, CNV by array or MLPA, whole genome 
or exome sequencing, methylation analysis, uniparental disomy study, allo-
wing for a search by techniques.
Furthermore, the purpose for testing will be annotated: antenatal diagnosis, 
pre-implantation diagnosis, post-natal diagnosis, pre-symptomatic diagno-
sis, pharmacogenetics, risk assessment and newborn screening.
The search tool currently allows Orphanet websites users to retrieve a spe-
cific test for a disease or a gene as well as the quality assessment and the 
testing site. It will now also offer the possibility to choose the technique /
process, or the purpose of the test. Additionally, the ability to find a labora-
tory by its EUGT number, name of institution, location, technique/process 
or purpose, without any need for the entry for a specific disease, will be 
possible.

 B. Belloir: None. V. Hivert: None. A. Rath: None. S. Aymé: None.

P18.75
The marketing of gene therapy medicinal products: What are the 
regulatory challenges?
A. Mahalatchimy1,2, W. Meng1,3, A. Cambon-Thomsen1, A. M. Duguet1, E. Rial-Sebbag1;  
1UMR1027, Inserm and Université de Toulouse III - Paul Sabatier, Toulouse, France, 
2IRDEIC Université Toulouse 1 Capitole, Toulouse, France, 3Shandong University, School 
of law, Jinan, China.

In 2003 Gendicine (injection to treat head and neck cancers) has been ap-
proved by the Chinese State Food and Drug Administration. It became the 
first gene therapy medicinal products (GTMP) to be marketed in the world. 
However, the equivalent of Gendicine, Advexin did not reach the European 
authorisation. Almost ten years later, in October 2012, Glybera (to treat li-
poprotein lipase deficiency) was finally granted marketing authorization by 
the European Commission. After a chaotic regulatory process it became the 
first GTMP to be approved in Western countries. Although approvals of the-
se GTMP have mainly been seen as a huge step for patients and for the future 
of gene therapy, both regulatory processes have been challenged. On the one 
hand, the relevance of assessment’s criteria by the relevant institutions is 
questioned. China and the European Union do not have the same eligibility 
criteria for marketing authorization. But in any case, the balance benefit/
risk is particularly difficult to assess for GTMP. Beyond the safety criteria, ef-
ficacy raised high concerns. It led Gendicine to be seen as a quite controver-
sial drug for Western countries while Glybera suffers from several negative 
opinions at the European Medicine Agency’s relevant committees. On the 
other hand, going through the whole regulatory process requires a very sub-
stantial investment for companies, especially in time and costs. Based on the 
experience of Gendicine, Glybera and Advexin, this paper aims to highlight 
the regulatory challenges that GTMP faced to be marketed.

 A. Mahalatchimy: None. W. Meng: None. A. Cambon-Thomsen: None. A.M. 
Duguet: None. E. Rial-Sebbag: None.

P18.76
Experiences and attitudes of Flemish pharmacists towards (genetic 
and non-genetic) self-testing. An interview study
E. Sleurs, K. Thys, L. Demeester, C. Desmet, A. Heeren, F. Van Wonterghem, I. Huys, P. 
Borry;  
KU Leuven, Leuven, Belgium.

An increasing number of medical ‘self-tests’ with the goal of detecting the 
risk for certain conditions are becoming available to consumers. Although 
various of these (genetic and non-genetic) self-tests are available through 
the Internet, pharmacists are increasingly confronted with the availability 
of these self-tests and the consumers who purchase them.The objective of 
this study was to explore the experiences of community pharmacists with 
regard to (genetic and non-genetic) self-tests and their attitudes towards 
those self-tests, as well as their role towards consumers and other health 
care professionals. 29 community pharmacists spread over Flanders were 
interviewed. A semi-structured interview was designed that incorporated 
open-ended questions regarding their knowledge about self-tests, their 
experiences with self-tests, their views with regard to self-tests, and their 
perspectives on their role related to the provision of self-tests as well as 
their relation to other health care professionals. Overall, community phar-
macists had only limited experiences with consumers asking for self-tests. 
Although community pharmacists advanced potential benefits of self-tests, 
they emphasized as well potential concerns such as the limited predictive 

value, false positive and false negative test results, misuse of the device, the 
psychological impact of the result, or the absence of a medical framework. 
Most community pharmacists see an important role for their profession in 
relation to self-tests, especially in the provision of information when deli-
vering a self-test and in the interpretation of the results. However, they un-
derlined as well the non-diagnostic purpose of their role and the importance 
of consumers interacting with physicians.

 E. Sleurs: None. K. Thys: None. L. Demeester: None. C. Desmet: None. A. 
Heeren: None. F. Van Wonterghem: None. I. Huys: None. P. Borry: None.

P18.77
When a patient sends you a ‘friend request’: Social networking in the 
context of Genetic Counselling.
T. Delikurt1, E. Spanou1, A. Kotti2, G. A. Tanteles1, V. Anastasiadou3;  
1The Cyprus Institute of Neurology & Genetics, Nicosia, Cyprus, 2Makarios III Hospital, 
Nicosia, Cyprus, 3Makarios III Hospital & The Cyprus Institute of Neurology & Genetics, 
Nicosia, Cyprus.

Internet-technology (IT) is a major part of everyday-life, both professionally 
and personally. As an “engine” of globalisation, its use revolutionised the 
way we communicate with others, distribute and access information. Alt-
hough beneficial, just like any other innovation, IT
has certain disadvantages. The use of IT has been integrated into health-
care through novel approaches like internet-based-telemedicine (IBT). IBT 
creates opportunities for underserved patients to access healthcare which 
can positively influence the patient/healthcare professional (HCP) interac-
tion. Unfortunately, there are instances that can risk the dynamics of this 
interaction. HCPs have ethical responsibilities towards their patients inclu-
ding the preservation of a professional relationship with a patient within 
moral boundaries. Social-networking websites, such as facebook, can put 
HCPs in difficult situations e.g. being “facebook-friends” with patients can 
potentially blur the boundaries of their relationship. The small bi-commu-
nal composition of Cyprus, culturally, has a “close-nit” characteristic, where 
everyone knows everyone”. The Clinical Genetics Clinic (CGC) has substan-
tial experience in providing genetic services in a relatively small commu-
nity, where balancing the equilibrium of patient/HCP relationship can be 
a delicate issue. In the recent years, with the popularity of facebook, a new 
dilemma has emerged in terms of whether it is appropriate for HCPs to be 
“facebook friends” with patients. Although this issue is addressed in medical 
literature mainly for physicians, it hasn’t been addressed for genetic specia-
lists such as genetic counsellors and/or clinical geneticists. This poster will 
reflect on the experiences of CGC-team in the added effect of facebook upon 
genetic counselling in a small-community.

 T. Delikurt: None. E. Spanou: None. A. Kotti: None. G.A. Tanteles: None. V. 
Anastasiadou: None.

P18.78
15 years of education and volunteering service with Down Syndrome 
groups
M. Gafencu, V. Stan, S. Per, Z. Andrei, G. Doros;  
Univ. of medicine and pharmacy V. Babes Timisoara, Timisoara, Romania.

Introduction: Aim of this paper is to describe the changes in life quality of 
people with this syndrome, after 15 years of multidisciplinary volunteer 
work with groups from Western part of Romania. We work together with 
other NGO from Romania and founded an association - ANBRaRo - dedicated 
to all support groups of people that start occupied with genetic transmitted 
diseases.Material: In 1997 Save the Children - Timisoara formed support 
group for children with Down syndrome- a “club”. We worked with high 
school volunteers from 1997 and after 2005 together with students from 
our medical university - they made teams around 5-10 persons. Around 35 
people with Down syndrome were our beneficiaries in all these years. In 
our Down club we start one by one relation with volunteers. In specific mo-
ments we performed psychological evaluation and motor testing using ki-
nethoterapic observation. Results: Assessment of their advancement might 
establish the exact role of communication among the Down Club. Parents 
have observed important cognitive changes in their children - at the begin-
ning was the only method of evaluating their progress, but emotional and 
social improvement. Psychological evaluation was performed in specialized 
centers. Conclusions: The former children from “Down club” evolved in so-
cial life easier and have established professional contacts and school relati-
onships much faster. Continue monitoring and participation to support pro-
grams led to easy integration in the community. In the absence of a coherent 
state policy, input from various NGOs is crucial for good independent life 
skills to this category of beneficiaries.
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 M. Gafencu: None. V. Stan: None. S. Per: None. Z. Andrei: None. G. Doros: 
None.

P18.79
Telemedicine use in Clinical Genetics; a European survey
E. Otten1, E. Birnie1, A. V. Ranchor2, I. M. Van Langen1;  
1Department of Clinical Genetics, University of Groningen, University Medical Center 
Groningen, Groningen, Netherlands, 2Department of Health Psychology, University of 
Groningen, University Medical Center Groningen, Groningen, Netherlands.

Introduction: The demand for genetic counseling is increasing, while si-
multaneously health care resources are scarce.
US and Australian reports show that Telecounseling (TC, real-time counse-
ling via internet and webcam) can save time and costs, when it is used as an 
alternative for traditional face-to-face outpatient counseling. TC also allows 
for a more flexible planning of consultations for both patient and counselor. 
We successfully completed a TC pilot study in oncogenetics and cardioge-
netics at our department. Our aim was to inventorise if comparable TC-pro-
grams in Europe are initiated and what their characteristics are, to allow for 
exchange of experiences and collaboration.
Methods: We set up a cross-sectional survey in collaboration with the Ame-
rican Telegenetics Workgroup. The survey was spread amongst 927 clini-
cally and non-clinically working ESHG-members of whom email-addresses 
were available for use between November 2012 and January 2013.
Results: 120 ESHG members (92 institutions in 39 different countries) 
completed the survey. Members reported the use of telephone-only coun-
seling (20%) and various web-based counseling methods (6-14%). 24% of 
respondents indicated videoconferencing facilities being available at their 
departments, though 78% of them do not use these. 56% of respondents 
indicated to be interested in joining a meeting or participating in a working 
group on Telegenetics.
Conclusion: While TC seems a promising modality to meet increasing 
health care demands, only about 20% of respondents use some form of TC. 
Setup of an ESHG working group is recommended to support the use of TC, 
collaboration and exchange of experiences.

 E. Otten: None. E. Birnie: None. A.V. Ranchor: None. I.M. Van Langen: None.

P18.80
Congenital lamellar ichthyosis in Tunisia is caused by a founder 
nonsense mutation in the TGM1 gene
N. Louhichi1, I. Hadj Salem1, S. Marrakchi2, F. Trabelsi1, A. Masmoudi2, H. Turki2, F. 
Fakhfakh1;  
1(1) Human Molecular Genetic Laboratory, Sfax, Tunisia, 2(2) Department of 
Dermatology ; Hedi Chaker Hospital, Sfax, Tunisia.

Lamellar ichthyosis (LI, MIM# 242300) is a severe autosomal recessive ge-
nodermatosis present at birth in the form of collodion membrane covering 
the neonate. Mutations in the TGM1 gene encoding transglutaminase-1 are 
a major cause of LI. In this study molecular analysis of two LI Tunisian pa-
tients revealed a common nonsense c.788G>A mutation in TGM1 gene. The 
identification of a cluster of LI pedigrees carrying the c.788G>A mutation 
in a specific area raises the question of the origin of this mutation from a 
common ancestor. We carried out a haplotype-based analysis by way of ge-
notyping 4 microsatellite markers and 8 SNPs flanking and within the TGM1 
gene spanning a region of 6 Mb. Haplotype reconstruction from genotypes 
of all members of the affected pedigrees indicated that all carriers for the 
mutation c.788G>A harbored the same haplotype, indicating common ance-
stor. The finding of a founder effect in a rare disease is essential for the gene-
tic diagnosis and the genetic counselling of affected LI pedigrees in Tunisia.

 N. Louhichi: None. I. Hadj Salem: None. S. Marrakchi: None. F. Trabelsi: 
None. A. Masmoudi: None. H. Turki: None. F. Fakhfakh: None.

P18.81
Thalassemia genetic counselling in Greece: an initial evaluation.
A. Kafassi1, M. Papadakis1, E. Boutou1, V. Aleporou2, P. Kollia2, E. Voskaridou1, A. 
Balassopoulou1;  
1laikon Hospital, Athens, Greece, 2athens University, Athens, Greece.

Genetic counselling consists a vital part of prenatal decision making and 
this should be performed according to international guidelines, adopted 
to ethnic necessities. Thalassaemia and haemoglobinopathies are the most 
frequent genetic diseases in Greece. The National Thalassaemia Prevention 
Program, established thirty years ago, proved to be quite effective as it led 
to a severe reduction of affected births. A slight increase in affected new-
borns, observed recently, prompt us to evaluate the efficacy of the genetic 

counselling offered. Towards evaluation of the counselling services provi-
ded, two questionnaires were completed by 100 individuals requesting pre-
natal testing for thalassaemia. Remarkably, a noteworthy proportion of the 
participants did not adequately comprehend the provided information. Our 
results showed that certain fields require more detailed, intensive and sim-
plified communication. The percentages of areas less understandable and 
thus requiring improvement are: mode of inheritance (~60%), combination 
of disease causing mutations (~25%) as well as knowledge about severity of 
the disease in terms of life expectancy (~30%) and lack of radical treatment 
(~35%). Furthermore, the majority of people declared not informed about 
prenatal diagnosis options as well as the necessity of prenatal testing for 
other high prevalence genetic diseases.
These results are contradictory to the long life time of the national preventi-
on program in the country. It is worth mentioning that genetic counselling in 
Greece is provided by healthcare professionals, not specialised accordingly. 
These data suggest the urge for the official establishment of genetic counsel-
ling specialty in Greece, as a distinct specialty in human / medical genetics.

 A. Kafassi: None. M. Papadakis: None. E. Boutou: None. V. Aleporou: 
None. P. Kollia: None. E. Voskaridou: None. A. Balassopoulou: None.

P18.82
Somatic mosaicism in trichorhinophalangeal syndrome: a lesson for 
genetic counselling
C. Corsini1, m. gencik2, M. Willems1, E. Decker2, E. Sanchez3,1, J. Puechberty4, A. 
Schneider4, M. Girard4, P. Edery5, P. Bretonnes5, J. Cottalorda6, G. Lefort4, C. Jeandel7, P. 
Sarda1, D. Geneviève1,3;  
1Département de Génétique Médicale, Centre de Référence Maladies Rares Anomalies 
du Développement et Syndromes Malformatifs Sud-Languedoc Roussillon, CHRU 
Montpellier, Montpellier, France, 2diagenos, center for medical genetics, osnabruck, 
Germany, 3Unité Inserm U844, Institut des Neurosciences de Montpellier, Montpellier, 
France, 4Laboratoire de Génétique Chromosomique, Plate-forme puces à ADN, CHRU 
Montpellier, Montpellier, France, 5Service de Génétique Clinique et Moléculaire, Hospices 
Civils de Lyon, Lyon, France, 6Département de Chirurgie Orthopédique Infantile, CHRU de 
Montpellier, Montpellier, France, 7Département de Pédiatrie Endocrinologique, CHRU de 
Montpellier, Montpellier, France.

Trichorhinophalangeal syndrome type I (TRPSI) is a genetic disorder cha-
racterized by sparse hair, a bulbous nasal tip, short stature with severe ge-
neralized shortening of all phalanges, metacarpal and metatarsal bones and 
cone-shaped epiphyses. This syndrome is caused by autosomal dominant 
mutations in the TRPS1 gene. However because recurrence has been obser-
ved in siblings from healthy parents, an autosomal recessive mode of inheri-
tance has also been suggested.
We report on a male patient, born to healthy unrelated parents, with TRP-
SI. Using Sanger sequencing, we identified a mutation in the TRPS1 gene 
(c.2735G>A, p.Cys912Tyr). The same mutation was detected as a 10% mo-
saic mutation by Pyrosequencing in blood-derived DNA from his healthy 
mother.
To our knowledge, this is the first time that somatic mosaicism has been 
identified in TRPSI. This data combined with the observations of recurrences 
in siblings from healthy parents modifies the genetic counselling for TRPSI 
which should discuss a 5 to 10 percent recurrence risk for healthy parents 
with an affected child because of the possibility of germinal mosaicism.

 C. Corsini: None. M. gencik: None. M. Willems: None. E. Decker: None. E. 
Sanchez: None. J. Puechberty: None. A. Schneider: None. M. Girard: None. P. 
Edery: None. P. Bretonnes: None. J. Cottalorda: None. G. Lefort: None. C. 
Jeandel: None. P. Sarda: None. D. Geneviève: None.

P18.83
TRPC6 mutation is a rare cause of steroid-resistant nephrotic 
syndrome in children
M. Lion1,2, O. Boyer1,3,2, P. Niaudet1,2, M. Charbit1, F. Névo3, P. Eckart4, P. Krug-Tricot1, R. 
Salomon1,3,2, M. Gubler3, C. Antignac5,3,2;  
1Néphrologie pédiatrique et MARHEA - Hôpital Necker - Enfants malades, Paris, France, 
2Université Paris Descartes - Sorbonne Paris Cité, Paris, France, 3Inserm U983 - Institut 
Imagine, Paris, France, 4Service de pédiatrie - CHU de Caen, Caen, France, 5Génétique 
médicale - Hôpital Necker - Enfants malades, Paris, France.

Heterozygous mutations of the TRPC6 gene have been reported in ~5% of 
autosomal-dominant podocytopathies with focal segmental glomerulosc-
lerosis (FSGS). Most patients present with nephrotic range proteinuria in 
their thirties-fifties, and progress to end-stage renal failure within 10 years. 
Recently, TRPC6 mutations have been identified in 4 children; one of them 
had severe collapsing FSGS at 2 years of age.
A boy, born to non-consanguineous parents presented at the age of 6 years 
with nephrotic syndrome, chronic kidney disease and hypertension. The 
renal biopsy showed collapsing FSGS with 50% of sclerotic glomeruli. The 
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renal function rapidly worsened despite steroid therapy, and peritoneal dia-
lysis was started within 2 months. He was transplanted one year later, with 
no recurrence. The eGFR remained stable around until the last follow-up 20 
years later.
Genetic testing revealed a de novo heterozygous mutation c.2678G>A 
(p.Ser893Asn) in the exon 13 of the TRPC6 gene. This missense mutation 
is predicted to be “probably damaging” by the Polyphen2 software with a 
score of 1. The TRPC6 gene encodes a non-selective cation-channel highly 
expressed in podocytes. It mediates intra-cellular calcium influx and plays 
a major role in signaling cascades of the slit diaphragm where TRPC6 inter-
acts with nephrin and podocin. The mutation involves a highly-conserved 
residue located in the last cytoplasmic domain of the protein, that could 
participate in the assembly of subunits of TRPC6 and its interaction with 
membrane phospholipids.
In conclusion, TRPC6 mutations can be detected in early-onset and severe 
forms of familial and sporadic
steroid-resistant nephrotic syndromes.

 M. Lion: None. O. Boyer: None. P. Niaudet: None. M. Charbit: None. F. Névo: 
None. P. Eckart: None. P. Krug-Tricot: None. R. Salomon: None. M. Gubler: 
None. C. Antignac: None.

P18.84
A systematic approach to clinical classification of DNA sequence 
variants in mismatch repair genes: the InSiGHT initiative
M. Genuardi1,2, B. Thompson3,2, A. Spurdle3,2, F. Macrae4,2, J. P. Plazzer4,2;  
1Medical Genetics, Dept Biomedical, Experimental and Clinical Sciences,University of 
Florence, Florence, Italy, 2Variant Interpretation Committee, International Society for 
Gastrointestinal Hereditary Tumors, London, United Kingdom, 3Queensland Institute 
of Medical Research, Genetics and Computational Biology Division, Brisbane, Australia, 
4Dept of Colorectal Medicine and Genetics, The Royal Melbourne Hospital, Melbourne, 
Australia.

Sequence variants of uncertain significance are common in genetic test 
reports. Several parameters can be evaluated to assess their significance, 
but usually none of them can be used on its own to obtain clinically useful 
interpretation. The Variant Interpretation Committeee of the International 
Society for Gastrointestinal Hereditary Tumors (InSiGHT), comprised of a 
multidisciplinary panel of 41 experts, has undertaken a collaborative effort 
to establish interpretation guidelines, to encourage data submission and to 
provide objective assessment of available variant information for the mis-
match repair (MMR) genes. Guidelines matching the five-tiered classifica-
tion scheme proposed by the IARC Unclassified Genetic Variants Working 
Group were devised based on scientific evidence and expert opinion. The 
scheme was tested on different sets of MMR variants. Data for evaluation 
included co-segregation with phenotype, family history, co-occurrence with 
clearly pathogenic variants, frequency in controls, tumor molecular charac-
teristics (microsatellite instability and immunohistochemistry of MMR pro-
teins), effects on RNA (assessed on patient samples or by minigene splicing 
assays) and in vitro functional consequences. Data were retrieved from the 
LOVD database (http://www.insight-group.org/mutations/); submission of 
unpublished information from InSiGHT members was encouraged, leading 
to accrual of substantial amounts of novel data. The approach was applied 
to all 2,759 variants listed in the database, including 129 with discordant 
interpretation provided by difefrent submitters. This large-scale endeavour 
has important implications for the clinical management of suspected Lynch 
syndrome families and provides an important model of international multi-
disciplinary collaboration for DNA variant interpretation.
Presented on behalf of the InSiGHT Variant Interpretation Committee.

 M. Genuardi: None. B. Thompson: None. A. Spurdle: None. F. Macrae: 
None. J.P. Plazzer: None.

P18.85
The Challenges of Genetic Counselling in Vascular Ehlers Danlos 
Syndrome
J. H. Tocher, J. M. Bowen;  
Sheffield Children‘s Hospital, Sheffield, United Kingdom.

Vascular Ehlers Danlos Syndrome (Vascular EDS) is a dominantly inherited 
connective tissue disorder. Mutations in the COL3A1 gene affect collagen type 
III which is found mainly in the walls of hollow organs and blood vessels. The 
main clinical features of Vascular EDS include:
- a tendency to very easy bruising
- thin skin
- fragile blood vessels which can lead to complications due to
rupture of arteries

- hollow organ rupture
- premature death
The National Diagnostic Service for EDS has now been running since April 
2009 and was set up to diagnose complex cases of EDS. Genetic testing for Va-
scular EDS has been available in the UK since 2007 with a 99% pick up rate.
Over 30 patients have now been diagnosed with Vascular EDS by the National 
Diagnostic Service. Some of these individuals did not present with the classi-
cal phenotype or clinical history. We have also seen a number of individuals 
who were referred with the diagnosis for specialist advice on the condition.
We review recent data gathered from the clinic and discuss cases which high-
light some of the issues that have emerged and to share our experiences of ge-
netic counselling with patients who are newly diagnosed with Vascular EDS.

 J.H. Tocher: None. J.M. Bowen: None.

P18.86
Challenges of clinical whole exome sequencing and practical 
considerations for genetic counseling
A. Bytyci Telegrafi1, C. Applegate1, N. Beck1, R. McClellan2, L. Jamal2, J. Cohen2, Y. Alade1;  
1McKusick-Nathans Institute of Genetic Medicine, Johns Hopkins University, Baltimore, 
MD, United States, 2Department of Neurogenetics, Kennedy Krieger Institute, Baltimore, 
MD, United States.

Objective: Our objective is to demonstrate how clinical whole exome se-
quencing (WES) testing has impacted our genetic counseling (GC) practice.
Methods: Between Johns Hopkins Hospital (JHH) and Kennedy Krieger In-
stitute (KKI), 93 cases have been sent for clinical WES from Nov 2011-Feb 
2013. For each case data was gathered for result types and time spent in 
case management. Data was analyzed using STATA Statistical Software.
Results: Of the 29 genetic counselors at both JHH and KKI, only 6(21%) have 
thus far sent clinical WES for various indications. The use of this testing has 
been utilized by the pediatric, general genetics and neurogenetics clinics. Of 
the 93 cases sent for WES, results of 33 have come back thus far: 12 Negative 
(36.36%); 13 Positive (39.39%); and 8 with Variants of Unknown Clinical 
significance (VUS) (24.24%). The time spent in each category required for 
case management is as follows: time spent pre-test counseling N=84 (Mean 
56±16.0 min); time spent researching results in light of patient phenotype 
N=18 (88±58.4 min); time spent post test GC N=13 (65.8±28.4 min); time 
spent writing result notes N=16 (71.2± 43.3 min).
Conclusions: The above preliminary data demonstrate an increased time 
required in patient case management. An increased amount of time was 
spent in interpreting the results in light of the patient’s phenotype and me-
dical documentation of results, which are non-billable time. Though major 
conclusions cannot be generated from this preliminary data, it suggests that 
many results, whether classified as “Positive” or “VUS”, only partially explai-
ned patients’ phenotypes.

 A. Bytyci Telegrafi: None. C. Applegate: None. N. Beck: None. R. McClellan: 
None. L. Jamal: None. J. Cohen: None. Y. Alade: None.

P18.87
Genetic basis of Xeroderma pigmentosum in MENA region: 
consequences for patient management and care
O. MESSAOUD1, M. Ben Rekaya1, M. Jerbi1, N. Laroussi1, H. Yacoub1, S. Boubaker1, H. 
Boussen1,2, M. Mokni3,4, M. Zghal5, S. Abdelhak1;  
1Université de Tunis El Manar, Institut Pasteur de Tunis, LR11IPT05 Génomique 
biomédicale et oncogénétique, Tunis, Tunisia, 2Medical Oncology Department, Salah 
Azaïez Institute, Tunis, Tunisia, 3Dermatology Department, La Rabta Hospital, Tunis, 
Tunisia, 4Study of Hereditary Keratinization Disorders” Research Unit, La Rabta 
Hospital, Tunis, Tunisia, 5Dermatology Department, Charles Nicolle Hospital, Tunis, 
Tunisia.

Xeroderma pigmentosum (XP) is a rare autosomal recessive disorder cha-
racterized by a high skin sun-sensitivity predisposing to skin cancers. In 
Tunisia, the frequency of the disease was estimated to 1/10000. Tunisian 
XP patients have been classified in three forms: severe, intermediate and 
moderate.
In the present study, 114 patients were investigated by direct sequencing 
or genotyped using STR to confirm linkage by homozygosity mapping stra-
tegy. Our preliminary molecular investigation showed homogeneity of the 
mutational spectrum for XPA and XPC genes. Indeed, among studied cases, 
24 patients (21%) affected by intermediate cutaneous and neurological ma-
nifestations shared the same mutation in the XPA gene: p.R228X and 44 pa-
tients (38.6%) with the severe clinical form have the same mutation in the 
XPC gene: p.V548AfsX25. These are two founder mutations as they segre-
gate each in a single haplotype. Twelve patients (10.5%) with the moderate 
clinical form are linked to the XPV gene with four different haplotypes. For 
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the remaining cases, the aetiology of XP is still unknown.
Having only two recurrent mutations that are responsible for the majori-
ty of explored patients made it easier to propose genetic counselling and 
prenatal diagnosis for the investigated families. Indeed, six consanguineous 
XP Tunisian families (4 XP-A and 2 XP-C) and one XP-C Libyan family have 
benefited from a prenatal diagnosis.
Based on a common history of settlement and the share of a similar genetic 
background, the mutations identified in the present study could be priori-
tized for mutation screening in other similar populations particularly from 
the MENA region.

 O. Messaoud: None. M. Ben Rekaya: None. M. Jerbi: None. N. Laroussi: 
None. H. Yacoub: None. S. Boubaker: None. H. Boussen: None. M. Mokni: 
None. M. Zghal: None. S. Abdelhak: None.

P18.88
Heterogeneity of XP-C group in Tunisian families: two novel mutations
M. Jerbi1, M. Ben Rekaya1, O. Messaoud1, A. Ben Brick1, M. Zghal1, C. Mbarek1, A. Chadli-
Debbiche1, M. Jones1, M. Mokni1, H. Boussen1, M. Boubaker1, B. Fazaa1, H. Yacoub-
Youssef2, S. Abdelhak1;  
1Pasteur Institut of Tunis, TUNIS, Tunisia, 2Pasteur Institut of Tunis, Tunis, Tunisia.

Xeroderma Pigmentosum (XP) is a rare recessive autosomal cancer prone 
disease, characterized by UV hypersensitivity and early appearance of cuta-
neous and ocular malignancies.
In the present study we investigated four patients suspected to be affected 
by XP-C group. These patients were from consanguineous unrelated fami-
lies. Among them, three patients developed cancers: two patients (XP45 and 
XP50) developed melanoma. Internal tumors was also observed in patient 
XP28 and XP45: Thyroid cancer and benign articular tumor of the knee re-
spectively.
Sequencing of the exon 9 showed absence of the frequent mutation XPC 
p.V548AlafsX25 in these patients. However genotyping and linkage analysis 
revealed possible involvement of XPC gene, this gene was screened for mu-
tation by direct sequencing
Mutation analysis revealed the presence of two novel mutations. The first 
mutation is a splice site transition in intron 6 present in XP50 patient that 
abolishes the splice donor site and leads to a premature stop codon. The 
second one is a nonsense mutation located in exon 7 that has been identi-
fied in the three remaining patients. These originating from three cities of 
Southern Tunisia and bearing the same haplotype, in favor of a founder ef-
fect. Reverse Transciptase PCR revealed the absence of the mRNA of the XPC 
gene in all patients, thus confirming the hypothesis of mRNA degradation by 
the Non sense Mediated mRNA Decay system.
We concluded that in Tunisia, XP-C group seems to be homogeneous with 
some pockets of heterogeneity, that should be taking into account to impro-
ve molecular diagnosis of this disease.

 M. Jerbi: None. M. Ben Rekaya: None. O. Messaoud: None. A. Ben Brick: 
None. M. Zghal: None. C. Mbarek: None. A. Chadli-Debbiche: None. M. Jones: 
None. M. Mokni: None. H. Boussen: None. M. Boubaker: None. B. Fazaa: 
None. H. Yacoub-Youssef: None. S. Abdelhak: None.

P19.01
Corpus Callosum Malformations: a neuropathological description and 
classification in a series of 105 fetuses
C. ALBY1,2, K. Burkhardt3, B. Bessieres4, M. Bonnière4, N. Bahi-Buisson1,5,6, P. Sonigo7, A. 
Millischer7, V. Malan4,6, Y. Ville2,6, M. Vekemans1,4,6, T. Attie Bitach1,4,1, F. Encha Razavi1,4;  
1INSERM U781, Hôpital Necker-Enfants Malades, Paris, France, 2Obstetrics and 
gynecology, Hôpital Necker-Enfants Malades, Paris, France, 3Neuropathology, Hôpitaux 
Universitaires de Genève, Genève, Switzerland, 4Histology-Embryology-Cytogenetics, 
Hôpital Necker-Enfants Malades, Paris, France, 5Neuropediatrics, Hôpital Necker-
Enfants Malades, Paris, France, 6Paris Descartes University, Paris, France, 7Radiology, 
Hôpital Necker-Enfants Malades, Paris, France.

Corpus callosum (CC) is the major brain commissure connecting the homo-
logous areas of both hemispheres at the midline. CC malformations (CCM) 
are the most frequent brain malformations with an incidence of 1/4000 
newborn often associated with chromosomal anomalies or mendelian syn-
dromes with recessive and dominant inheritance. Recurrence is observed 
in 5 % of cases. Children with CCM have an uncertain neuro-developmental 
outcome. Therefore, counseling remains challenging. A monocentric retro-
spective study was carried out between 2000 and 2012, on fetuses who-
se pregnancy was terminated for CCM observed on US and/or MRI. In 105 
fetuses, neuropathological examinations permit distinction of four groups: 
I: abnormal decussation of callosal fibres (48 cases); II: cortical malforma-
tions (34); III: abnormal growth of CC (7) and IV: dysplasia of CC (16). Most 
importantly, among 61 cases where CCM was thought to be isolated antena-

tally, another brain and/or extraneurological signs were found in 32 cases 
(50%). To date, chromosomal and molecular screenings permit identifica-
tion of a cause in 18 cases of this cohort (17%). This includes trisomy 18, 
der(7)t(7;8), add(1)(q43), add(8)(q11.21), 1q44, 3q13.2, 11p13, 14q12 and 
17p (LIS1) deletions respectively, dup(19)(p13), tetrasomy 9p, as well as 
mutations in TUBA1, TUBB2B and OFD1 genes. In this heterogeneous cohort, 
morphological approach based on steps of callosal development provides 
valuable insight into the underlying mechanisms of CCM. This study will be 
instrumental for genotype-phenotype correlations and identification of the 
causal underlying molecular defect in unexplained cases that will be under-
taken using a high throughput sequencing approach.

 C. Alby: None. K. Burkhardt: None. B. Bessieres: None. M. Bonnière: 
None. N. Bahi-Buisson: None. P. Sonigo: None. A. Millischer: None. V. Malan: 
None. Y. Ville: None. M. Vekemans: None. T. Attie Bitach: None. F. Encha 
Razavi: None.

P19.02
Prenatal diagnosis of 22q11 deletions: a collaborative, retrospective 
analysis by 27 laboratories
C. Poirsier Violle1, J. Besseau-Ayasse2, A. Bazin3, N. Gruchy4, A. Moncla5, E. Flori6, M. Till7, 
F. Mugneret8, A. Coussement9, J. Toutain10, M. Jimenez Pocquet11, P. Vago12, M. Portnoi13, C. 
Dupont14, C. Le Caignec15, F. Amblard16, M. Valduga17, J. Bresson18, A. Rossi19, S. Tapia20, C. 
Yardin21, A. Receveur22, J. Lespinasse23, E. Pipiras24, M. Beaujard25, M. Teboul26, S. Brisset27, P. 
Kleinfinger3, F. Vialard2, M. Doco-Fenzy1;  
1Cytogenetics Laboratory, Reims University Medical Center, Reims, France, 2Cytogenetics 
Laboratory, Poissy St Germain Hospital, Poissy, France, 3Cytogenetics Laboratory, Pasteur-
Cerba, Saint-Ouen l‘Aumone, France, 4Cytogenetics Laboratory, Caen University Medical 
Center,, Caen, France, 5Cytogenetics Laboratory, Marseille, University Medical Center, 
Marseille, France, 6Cytogenetics Laboratory, Strasbourg University Medical Center, 
Strasbourg, France, 7Cytogenetics Laboratory, Lyon University Medical Center, Lyon, France, 
8Cytogenetics Laboratory, Dijon University Medical Center, Dijon, France, 9Cytogenetics 
Laboratory, Cochin-St Vincent de Paul Hospital, Paris, France, 10Cytogenetics Laboratory, 
Bordeaux University Medical Center, Bordeaux, France, 11Cytogenetics Laboratory, Tours 
University Medical Center, Tours, France, 12Cytogenetics Laboratory, Clermont-Ferrand 
University Medical Center, Clermont-Ferrand, France, 13Cytogenetics Laboratory, Trousseau 
Hospital, Paris, France, 14Cytogenetics Laboratory, Robert Debré Hospital, Paris, France, 
15Cytogenetics Laboratory, Nantes University Medical Center, Nantes, France, 16Cytogenetics 
Laboratory, Grenoble University Medical Center, Grenoble, France, 17Cytogenetics 
Laboratory, Nancy University Medical Center, Nancy, France, 18Cytogenetics Laboratory, 
Besançon University Medical Center, Besançon, France, 19Cytogenetics Laboratory, EFS de 
Normandie, Rouen, France, 20Cytogenetics Laboratory, Biomnis, Paris, France, 21Cytogenetics 
Laboratory, Limoges University Medical Center, Limoges, France, 22Cytogenetics Laboratory, 
Amiens University Medical Center, Amiens, France, 23Cytogenetics Laboratory, Chambery 
Hospital, Chambery, France, 24Cytogenetics Laboratory, Jean Verdier hospital, Bondy, France, 
25Cytogenetics Laboratory, Necker Hospital, Paris, France, 26Cytogenetics Laboratory, 
Atoubio, Nancy, France, 27Cytogenetics Laboratory, Beclere Hospital, Clamar

Objective: The 22q11 deletion (del22q11.2) is one of the most common hu-
man microdeletions and is associated with a wide spectrum of abnormalities. 
The objective of the present study was to evaluate the number of pregnancies 
diagnosed with a del22q11.2 in French laboratories and to describe the corre-
sponding prenatal, clinical features.
Methods: 27 laboratories collaborated to perform a retrospective analysis of 
data on fetuses with a del22q11.2.
Results: 204 fetuses with a del22q11.2 were identified. The mean time of dia-
gnosis was 25.6wg. Diagnosis was mainly performed after an ultrasound exami-
nation. The most frequent malformations were congenital heart defects (CHDs, 
in 82.4% of cases). The other typical 22q11 deletion syndrome features were 
polyhydramnios (n=21), kidney abnormalities (n=16), thymus abnormalities 
(n=8) and cleft palate (n=6). The mean time of diagnosis was significantly shor-
ter for the 69.8% of couples who decided to terminate their pregnancy than for 
those who decided to continue (24.8wg vs 28.2wg; p=0.0015). Interestingly, the 
del22q11.2 was inherited in 24.3% of cases. A fetal pathological examination 
was performed in 56 cases. Even though CHD was still the most frequently ob-
served disease feature, thymus abnormalities were detected more frequently in 
the pathological examination (n=26 (46.4%), only two of which had been iden-
tified on ultrasound). The facial dysmorphism observed in 42 fetuses (75%) 
with del22q11.2 had not been detected on ultrasound.
Conclusion: Out of CHD that prompt a del22q11 analysis, we found that poly-
hydramnios and kidney abnormalities are the most frequent. Furthermore, the 
time of pregnancy termination depended on the time of diagnosis.

 C. Poirsier Violle: None. J. Besseau-Ayasse: None. A. Bazin: None. N. Gruchy: 
None. A. Moncla: None. E. Flori: None. M. Till: None. F. Mugneret: None. A. 
Coussement: None. J. Toutain: None. M. Jimenez Pocquet: None. P. Vago: 
None. M. Portnoi: None. C. Dupont: None. C. Le Caignec: None. F. Amblard: 
None. M. Valduga: None. J. Bresson: None. A. Rossi: None. S. Tapia: None. C. 
Yardin: None. A. Receveur: None. J. Lespinasse: None. E. Pipiras: None. M. 
Beaujard: None. M. Teboul: None. S. Brisset: None. P. Kleinfinger: None. F. 
Vialard: None. M. Doco-Fenzy: None.
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P19.03
Application of molecular methodologies for the identification of 
genetic abnormalities in aborted fetuses/ intrauterine deaths that 
failed to grow in vitro
C. Sismani, P. Evangelidou, N. Salameh, C. Ioannidou, E. Panayiotou, E. Constantinou, A. 
Alexandrou, M. Moutafi, P. C. Patsalis;  
The Cyprus Institute of Neurology and Genetics, Nicosia, Cyprus.

Of all the recognized pregnancies, about 10-15% ends in clinical miscar-
riage/spontaneous abortion, usually towards the end of the first trimester. 
Of these 50% have a chromosomal abnormality, if they are all successfully 
cultured. Cytogenetic analysis of abortion samples can be limited by culture 
failure and this is attributed to the in vivo death of tissue. Genome-wide ar-
ray-CGH in combination with QF-PCR can be implemented as an alternative 
to chromosomal analysis for samples that failed to grow. In addition, using 
array-CGH it is possible not only to detect aneuploidies but also aberrations 
that are beyond the resolution of chromosomal analysis.
Here we present our results from application of combined genome-wide 
array-CGH and QF-PCR analyses in 66 selected samples from first and se-
cond trimester Product of Conception/Intrauterine deaths/Stillbirths 
which failed to grow in vitro. Abnormalities were identified in 32 samples 
(48.4%).
Twenty-one autosomal full trisomies, seven sex-chromosome aneuploidies 
and four triploidies were detected. No submicroscopic copy number chan-
ges were detected.
The benefits these methods offer, in POC/intrauterine death/stillbirths 
samples are evident considering the fact that around 30% of the total of 
these samples received by the laboratory over a year would have failed. Mo-
reover, the turnaround time is dramatically decreased compared to chromo-
somal analysis.
Finally, a very small amount of DNA is required for both of the analyses to be 
carried out. The limitations of the combined methodology lie with the fact 
that they cannot detect balanced rearrangements, therefore chromosomal 
analysis of parental samples is required when an aneuploidy is detected.

 C. Sismani: None. P. Evangelidou: None. N. Salameh: None. C. Ioannidou: 
None. E. Panayiotou: None. E. Constantinou: None. A. Alexandrou: None. M. 
Moutafi: None. P.C. Patsalis: None.

P19.04
Diagnosis by a Camerounese-Swiss collaboration of a 610 kb MECP2 
duplication leading to a prenatal diagnosis in a Camerounese woman.
C. NGONGANG1, S. GIMELLI2, I. MOIX2, M. MORRIS2, H. ZAMBO1, S. DAHOUN2, A. 
WONKAM3, F. SLOAN-BENA2;  
1Faculty of Medicine and Biomedical Sciences, Yaoundé, Cameroon, 2University Geneva 
Hospitals, Geneva, Switzerland, 3Division of Human Genetics, Faculty of Health Sciences, 
CapeTown, South Africa.

A 610Kb duplication in the Xq28 region encompassing L1CAM, IRAK1 and 
MECP2 genes resulting in a functional disomy, was diagnosed by Array-CGH 
in a 5 years old boy with global severe devopmental delay, hypotonia, recur-
rent infection and hypoplastic genitalia/cryorchidism. He was the second of 
a sibship of 2 and the first boy, affected by the same clinical symptoms, died 
within a seizures context. The mother was found to be carrier of the same 
Xq28 duplication with a biais of X-chromosome inactivation of 100%. Prena-
tal diagnosis was done for a pregnancy showing a girl carrier of the maternal 
duplication and X-chromosome 100% inactivated. At 6 month‘s old, the girl 
has a satisfactory development. More of 45 patients have been described in 
the literature showing Xq28 duplications ranging from 0.2 to 22 Mb. MECP2, 
is a dosage sensitive gene described in X-linked mental retardation syndro-
me, with typical features of infantile hypotonia, poor speech development, 
recurrent infections, epilepsy, and progressive spasticity. Duplications Xq28 
lead to a slighter phenotype in women, as a consequence of a normal ran-
dom inactivation.
The clinical service of Genetic Medecine exits in Cameroun since 2007. The 
consultations identified a large number or patients with mental retardati-
on. The coverage of the affected patients quickly highlighted a lack of local 
resources also technical as human. This case put in evidence the efficien-
cy of an international collaboration tightening the links between European 
laboratories and the African country. The training of local teams and the 
patient’s access to diagnosis remain the priority.

 C. Ngongang: None. S. Gimelli: None. I. Moix: None. M. Morris: None. H. 
Zambo: None. S. Dahoun: None. A. Wonkam: None. F. Sloan-bena: None.

P19.05
Prenatal Diagnosis by aCGH on Uncultured Prenatal Samples, 
Validation Study
E. Ordoñez, L. Rueda, E. Lloveras, A. Plaja, V. Cirigliano;  
Labco General Lab, Barcelona, Spain.

Objective: We aimed to assess the suitability of using small aliquots of un-
cultured prenatal samples for routine aCGH analysis using a targeted BAC 
array.
Methods: The Cytochip Focus Constitutional array (Cambridge Bluegnome) 
was evaluated with an automated DNA extraction method (Qiagen) using 
70 consecutive amniotic fluids (2ml) and CVS samples (0.5ml of cell sus-
pension). DNAs were tested by QF-PCR to confirm extraction efficiency and 
to exclude maternal contamination. Hybridisations were performed with 
slight modifications of the manufacturer protocol and data analysed using 
Bluefuse V2.6 software. All samples were also cultured and karyotyped.
Results: Auto-passed QC check were obtained in all cases, suboptimal pass 
was observed in 5% (up to 2 parameters outside optimal range) while 3 
samples failed. Five chromosome abnormalities were identified 3 of which 
were also detectable by cytogenetic analysis (one mosaic trisomy and 2 un-
balanced rearrangements). Two abnormalities (1 microdeletion and 1 mo-
saic trisomy) were detected in the group of samples with suboptimal data. 
Results were confirmed by either FISH or cytogenetic analysis. Seven benign 
CNVs were observed, none of uncertain significance using default smoothing 
values of 3 clones.
Conclusions: The Cytochip Focus provided clear and easily interpretable 
results. It allowed detecting 2 chromosome abnormalities otherwise invi-
sible by cytogenetic analysis without exposure of CNV with uncertain cli-
nical outcome. The assay was robust enough to also detect abnormalities 
in presence of suboptimal data. In our experience only 2ml uncultured AF 
provided enough DNA to perform up to 4 hybridisations thus easily allowing 
confirmation of abnormal results.

 E. Ordoñez: None. L. Rueda: None. E. Lloveras: None. A. Plaja: None. V. 
Cirigliano: None.

P19.06
Non-invasive prenatal detection of achondroplasia using cell-free 
fetal DNA: 2 case reports from the prenatal centre in Czech Republic.
D. Grochova1, L. Durcova1, J. Kadlecova1, I. Grochova1,2, D. Leznarova3, P. Vlasin3;  
1Cytogenetic laboratory Brno, s.r.o., Brno, Czech Republic, 2Centre of Prenatal Diagnosics, 
Brno, Czech Republic, 3Centre of Prenatal Diagnostics, Brno, Czech Republic.

Background: Achondroplasia is one of the most common form of short limb 
dwarfism with incidence ranges from 1/10 000 to 1/30 000 life birth. The 
majority of cases is sporadic and results from a de novo mutation c.G1138A 
in FGFR3 gene (98% cases). Prenatal ultrasound examination of achondro-
plasia often fails but sometimes it is suspected during the last trimester of 
pregnancy mainly by evidence of short limbs. Our aim is to improve prenatal 
diagnosis of this condition by implementation of cell-free fetal DNA analysis 
(cffDNA).
Methods: cffDNA was extracted from maternal plasma between 17 and 36 
gestation weeks. PCR combined with restriction analysis and followed by 
fragmentation analysis was used for c.G1138A mutation detection. The pre-
sence of cffDNA was confirmed by real-time PCR detection of DYS14 marker 
(male fetus) or methylation status analysis of marker RASSF1A (female fe-
tus).
Results: Nine cases at risk of achondroplasia were scanned in our centre. In 
two pregnancies (27 and 36 gestation week) mutation c.G1138A was detec-
ted in cffDNA. Both cases exhibited reduced ossification and shortening of 
long limbs, slight hypoplasia of the chest and frontal bossing. Mutation was 
confirmed by genomic fetal or newborn DNA analysis.
Conclusion: Non-invasive prenatal diagnosis of achondroplasia using cffD-
NA is a safe alternative approach to invasive testing. Accurate diagnosis is 
important for parental counselling as well as for clinical management in 
time of delivery and for the newborn with achondroplasia. It has also an im-
portant psychological aspect since the family can be prepared for the child 
with this condition.

 D. Grochova: None. L. Durcova: None. J. Kadlecova: None. I. Grochova: 
None. D. Leznarova: None. P. Vlasin: None.
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P19.07
Recurrence of an adjacent-2 segregation of a non-Robertsonian 
reciprocal translocation t(14;21)(q11.2;q11.2)
M. Maurin1, O. Raoul1, M. Bonnière1, T. Attié-Bitach1,2,3, C. Alby4, F. Encha-Razavi1, H. Der 
Sarkissian1, S. Chevallier1, S. Romana1,2,3, C. Turleau1,2, M. Vekemans1,2,3, V. Malan1,2,3;  
1Département de Génétique Hopital Necker-Enfants Malades APHP, Paris, France, 
2INSERM U781 Institut Imagine, Paris, France, 3Université Paris Descartes, Paris, France, 
4Service de Gynécologie-Obstétrique Hopital Necker-Enfants Malades APHP, Paris, 
France.

Adjacent-2 segregation is a very rare type of segregation of balanced reci-
procal translocations during meiosis. One of the derivative chromosome is 
transmitted with its counterpart. Thus, there is a trisomy and a monosomy 
for the centric segments of the derived chromosomes without genomic im-
balance of the translocated segments. We report on the recurrence of an 
adjacent-2 segregation of a reciprocal translocation. Ultrasound examina-
tion in the first pregnancy of a 30-year old woman at 30 weeks’ gestation 
showed intrauterine growth restriction associated with a right-sided pelvic 
kidney. The fetal karyotype performed on cultured amniocytes showed an 
abnormal chromosome 21. This chromosome was shown to be a derivative 
chromosome 14 of a non-Robertsonian translocation between a chromoso-
me 14 and of a chromosome 21. Thus, the fetus had a partial proximal 14q 
trisomy and a partial proximal 21q monosomy. The pregnancy was termi-
nated at 33 weeks’ gestation. The father’s karyotype showed a reciprocal 
balanced translocation t(14;21)(q11.2;q11.2). Thus, the fetus had inherited 
the derivative chromosome 14 from an adjacent-2 segregation. During the 
fourth pregnancy, after two miscarriages, the fetal karyotype performed on 
trophoblastic cells showed the same derivative chromosome 14. In carrier 
of balanced reciprocal translocation, the formation of unbalanced gametes 
due to adjacent-2 segregation is rarely observed. This type of segregation 
has been observed when the translocation involves at least one acrocentric 
chromosome or a chromosome with a short centric segment. This observa-
tion shows that this cytogenetic diagnosis should be considered when an 
abnormal acrocentric chromosome is detected, especially in prenatal dia-
gnosis.

 M. Maurin: None. O. Raoul: None. M. Bonnière: None. T. Attié-Bitach: 
None. C. Alby: None. F. Encha-Razavi: None. H. Der Sarkissian: None. S. 
Chevallier: None. S. Romana: None. C. Turleau: None. M. Vekemans: None. V. 
Malan: None.

P19.08
Prenatal diagnosis using array-CGH: a French experience.
D. Cailley1, J. Toutain1, M. Vuillaume2,1, J. Bouron1, J. Horovitz3, D. Lacombe2,1, B. Arveiler2,1, 
R. Saura1, C. Rooryck2,1;  
1Bordeaux Univ Hospital, Medical Genetics, Bordeaux, France, 2Univ. Bordeaux, Maladies 
Rares : Génétique et Métabolisme (MRGM), EA 4576, Bordeaux, France, 3Bordeaux Univ 
Hospital, Gynecology and Obstetrics, Bordeaux, France.

Array-CGH or Chromosomal Microarray Analysis (CMA) is increasingly used 
in prenatal diagnosis throughout the world. However, routine practices are 
very different among centers and countries, regarding CMA indications, de-
sign and resolution of microarrays, notification and interpretation of Copy 
Number Alterations (CNA). We present our data and experience from our 
Fetal Medecine Center on 224 prospective prenatal diagnoses, using FISH, 
karyotype and CMA. Rapid FISH analyses enabled to identify 64 common 
aneuploïdies (trisomies 13, 18, 21, Turner and triploïdies) in 213 fetus pre-
senting with ultrasound abnormal features (30%). Conventional karyoty-
ping confirmed these 64 aneuploïdies and detected 7 other chromosomal 
anomalies (+3%). In parallele, conventional karyotyping identified 11 other 
chromosomal anomalies among a group with other prenatal indications 
(advanced maternel age, abnormal first or second trimester screen). CMA 
was carried out in 160 samples: in the 18 fetus with chromosomal ano-
malies identified by karyotyping in order to characterize these rearrange-
ments, and in the 142 fetuses with no karyotype anomaly. Among the 142 
fetus with ultrasound abnormal findings, the anomaly rate fluctuated from 
5.3% (Group of fetuses with isolated increased nuchal translucy) to 16.6% 
(Group of fetuses with 2nd and 3rd trimester minor ultrasound anomalies).
Our approach is practical, and aims to propose a strategy to offer Chromoso-
mal Microarray Analysis (CMA) to selected fetuses, and to help to interpret 
CNA. We hope that this publication could encourage development of CMA in 
centers that have not started yet this activity in prenatal routine, and could 
contribute to edict guidelines in this field.

 D. Cailley: None. J. Toutain: None. M. Vuillaume: None. J. Bouron: None. J. 
Horovitz: None. D. Lacombe: None. B. Arveiler: None. R. Saura: None. C. 
Rooryck: None.

P19.09
A very rare case detected by array-CGH
C. Garrido1, D. Escué1, M. A. Caamaño1, A. Torrents1, S. Franco2, E. Gean3;  
1Reference Laboratory, L‘Hospitalet de Llobregat (Barcelona), Spain, 2Hospital Materno-
infantil de Málaga, Málaga, Spain, 3Hospital Sant Joan de Déu, Esplugues de Llobregat 
(Barcelona), Spain.

Extensive experience gained in the past decades has shown that prenatal 
karyotyping is a robust technique to detect the majority of chromosomal 
anomalies. But there is a growing request for arrays in the prenatal setting. 
Array-CGH showed an increased diagnostic yield compared to karyotyping, 
varying from 1-5%, depending on the reason for referral.
The higher abnormality detection yield and its amenability to automation 
render array-CGH suitable for prenatal diagnosis.
We report a case with pathological cytogenetic results and normal ultra-
sound scan at 16+2 weeks pregnancy woman. A cytogenetic study in am-
niotic fluid cell cultures revealed structural abnormality, consisting of an 
isochromosome of the short arm of an X chromosome: 46,X,i(X)(p10). This 
diagnostic was performed in another laboratory.
Array-CGH from fetus DNA, revealed a terminal deletion of about 33.66Mb 
in the long arm of chromosome X, and a partial trisomy of 535 Kb in the 
terminal segment of the long arm of chromosome 21.
Subtelomeric FISH probes showed that trisomy of 21qtel region is located in 
long arm of deleted X chromosome.
Karyotype: 46,X,der(X)t(X,21)(?;q22.3).ish der(X)t(X;21)(q28-;q22.3+).arr 
21q22.3(46,358,908-46,894,371)x3,Xq25q28(121,214,280-154,878,101)
x1.
Parents cytogenetic studies were normal, therefore fetus abnormalities 
were de novo.
Genetic counselling was performed by a Clinical Genetics Consultation and 
an obstetrician, and parents decided to continue the pregnancy, which is still 
on course.
Specific techniques revealed the existence of several chromosomal abnor-
malities than conventional karyotype study could not be found to observe a 
isochromosome Xp wrong.
Combination of cytogenetic techniques, FISH and CGH-array must be consi-
dered as the best choice in difficult cases.

 C. Garrido: None. D. Escué: None. M.A. Caamaño: None. A. Torrents: 
None. S. Franco: None. E. Gean: None.

P19.10
Perinatal & childhood outcomes in ART children: Experience from a 
Medical Genetics Department
H. Fryssira, D. Vasileiadou, S. Psoni, A. Syrmou, E. Kanavakis;  
Medical Genetics, University of Athens Medical School, “Aghia Sophia” Children’s 
Hospital, Athens, Greece.

In developed countries, 1-3% of births involve some form of assisted repro-
ductive technology (ART). However, ART has been associated with a 30-40% 
increased risk of major congenital anomalies, compared with natural con-
ceptions.
Over a period of 10 years, 147 children and fetuses who had been artificially 
conceived were examined in our Medical Genetics Department.
Regarding the demographic features, 53.7% of the patients were male and 
46.2% female. The median age at diagnosis was 19 months. The mean ma-
ternal age was 34.7 ± 5.5 (mean ± SD) and the mean paternal age was 38.7 
± 5.8 (mean ± SD).
Most patients presented with congenital anomalies, the most common being 
craniofacial, musculoskeletal and genitourinary. Psychomotor delay was re-
ported in 51.02% of cases. Several patients were diagnosed with syndromes 
such as Sotos, Noonan, Down, Williams, Prader - Willi, Angelman, Kabuki or 
others. A positive family history was reported in 21.9% of cases.
In most cases (64%), a total of two embryos were transferred. Almost in all 
cases (96.7%), a cesarean section was performed, with the main reasons 
being premature rupture of membranes, IUGR or oligohydramnios. Peri-
natal complications occurred in 51.7% of cases and included respiratory 
distress syndrome, jaundice and neonatal infections.
The increased risk of congenital anomalies in children who have been arti-
ficially conceived has been partly attributed to the ART itself, micromani-
pulations during ICSI, periconceptional drug administration or underlying 
genetic reasons of infertility. Therefore, more research needs to be conduc-
ted in order to help counseling couples who are considering treatment for 
infertility.

 H. Fryssira: None. D. Vasileiadou: None. S. Psoni: None. A. Syrmou: None. E. 
Kanavakis: None.
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P19.11
Atypical prenatal case of cat eye syndrome
A. RECEVEUR1, G. JEDRASZAK1,2,3, S. KANAFANI1, J. ANDRIEUX4, M. MATHIEU5, P. 
NAEPELS6, H. SEVESTRE7, B. DEMEER5, T. DERY5, G. MORIN5, H. COPIN1;  
1Laboratoire de cytogénétique, AMIENS, France, 2Laboratoire de génétique moléculaire 
médicale, Amiens, France, 3Unité de génétique clinique et oncogénétique, Amiens, 
France, 4Laboratoire de génétique médicale, LILLE, France, 5Unité de génétique clinique 
et oncogénétique, AMIENS, France, 6Centre de gynécologie-obstétrique - Unité de 
diagnostic prénatal, AMIENS, France, 7Service d‘anatomie et de cytologie pathologiques, 
AMIENS, France.

Cat-Eye syndrome (CES) is a rare malformation syndrome mainly due to a 
partial tetrasomy of chromosome 22. CES is characterized by a high phe-
notypic variability. The main characteristic signs are : abnormal ears, colo-
boma, and anal malformations. 
CES is often discovered postnatally when characteristic signs are associated. 
In the litterature, only one case was antenatally diagnosed based on ultra-
sonographic anomalies.
We report the second fetal case of CES who presented several signs at the 
ultrasound examination : intra-uterine growth retardation (cephalic cir-
cummference and femoral length below the 10th percentile), miroretro-
gnathia, cerebellum hypoplasia, and low-set ears at the three-dimensional 
ultrasonography.
An amniocentesis was performed. The fetal karyotype was established using 
RHG banding and result was : 47,XX,+idic(22)(q11.21). This result has been 
confirmed by array-CGH, which concluded to a typical type I CES chromo-
some.
Fetal autopsy confirmed the ultrasonographic features. No coloboma and no 
anal malformation were found.
Fetal diagnosis of CES is difficult because of variability of the phenotype. 
Compared to the other reported cases, our observation is atypical. The fetus 
did not present coloboma or anal malformation. He had a cerebellum hypo-
plasia which was reported in one case only. Prenatal diagnosis of CES is even 
not easy because of difficulty to detect the characteristics signs at ultraso-
nography. This explains why only one prenatally case has been reported up 
today. On these two cases, ears anomalies detected on three-dimensional 
ultrasonography were crucial for the diagnosis.
Diagnosis of CES and other polymalformation syndromes will be facilitated 
by progress in fetal ultrasound examination.

 A. Receveur: None. G. Jedraszak: None. S. Kanafani: None. J. Andrieux: 
None. M. Mathieu: None. P. Naepels: None. H. Sevestre: None. B. Demeer: 
None. T. Dery: None. G. Morin: None. H. Copin: None.

P19.12
Heterochromatin variants of chromosome 9: clinical aspects and 
method of molecular cytogenetic examination
A. Šípek jr.1, A. Panczak1, R. Mihalová1, L. Hrčková1, E. Suttrová1, A. Šípek2,3, P. Lonský2, M. 
Janashia1, M. Kohoutová1;  
1Institute of Biology and Medical Genetics, First Faculty of Medicine, Charles University, 
Prague, Czech Republic, 2Department of Medical Genetics, Pronatal Sanatorium, Prague, 
Czech Republic, 3Department of Medical Genetics, Thomayer Hospital, Prague, Czech 
Republic.

Heterochromatin abnormalities of human chromosomes are mostly belie-
ved to be clinically insignificant variants of the human karyotype. However, 
several authors have studied the possible association of heterochromatin 
variants (including those of chromosome 9 which are the most common) 
with certain clinical diagnoses, primarily with reproduction failure (sterility 
and/or repeated abortions).
We provide an overview of diagnoses in the large group of 405 chromosome 
9 variant carriers that were karyotyped between 1986 and 2012. Idiopathic 
sterility was the most common clinical indication with frequency 43.5%. In 
the control group of 700 individuals with normal karyotype (without any 
kind of variant), the referral incidence of idiopathic infertility was signi-
ficantly lower - only 30.0% (p<0.0001).
We also present a special molecular cytogenetic procedure which we use 
for more precise analysis of heterochromatin area of chromosome 9. Three 
different FISH probes - centromeric alpha-satellite, centromeric III-DNA sa-
tellite and a specific BAC probe (hybridizing on 9p12 and 9q13 homologous 
sequences) - are involved. By this method we investigated in detail the chro-
mosome 9 variant in 12 carriers. We have proven, that this molecular cyto-
genetic examination is able to distinguish among different (sub)variants of 
chromosome 9 much better than standard G-banding. Although believed to 
be harmless, the variants of chromosome 9 have been repeatedly mentio-
ned as potentially associated with reproduction failure. Since the majority of 
these variants are undoubtedly truly benign, we present a possible tool for 
their further investigation.
This study was supported by the GAUK 523456 grant project.

 A. Šípek jr.: None. A. Panczak: None. R. Mihalová: None. L. Hrčková: None. E. 
Suttrová: None. A. Šípek: None. P. Lonský: None. M. Janashia: None. M. 
Kohoutová: None.

P19.13
Detection of high recurrence risk ciliopathies in a cohort of 
intrauterine fetal death conceptuses of unknown cause: a functional 
genomic approach
R. Oegema, L. van Unen, J. M. A. Verhagen, K. M. E. Diderich, M. L. T. van der Sterre, G. M. 
S. Mancini, F. W. Verheijen;  
ErasmusMC, Rotterdam, Netherlands.

The wide application of prenatal ultrasound often leads to the detection of 
multiple congenital anomalies and consequently to termination of pregnan-
cy (TOP) without a definitive diagnosis.
Severe congenital anomalies at ultrasounds, such as (cranial) neural tube 
defects, ventriculomegaly, cerebellar and kidney dysplasia, skeletal abnor-
malities and heart-loop lateralization defects are also frequent in defects 
of the primary cilium (ciliopathies), mostly recessively inherited, such as 
Meckel syndrome or hydrolethalus syndrome, but establishing a diagnosis 
in a fetus can be challenging. Ciliopathies have an incidence of >1 in 1,000 
conceptuses and around 2500 genes are expected to be related to function 
and/or structure of the cilia. We therefore sought to develop a diagnostic 
screening assay and subsequent workflow for ciliopathies in fetuses of 
pregnancies, terminated on the basis of the ultrasound findings. Initially, 
immunostaining of the primary cilium and basal body in cultured skin fi-
broblasts proved to accurately diagnose patients with known ciliopathies 
(such as Joubert syndrome, Meckel syndrome, Rotatin mutation). Additio-
nally, Shh-mediated Gli response was used as functional test for cilia-related 
pathways and confidently detected patients with known mutations, even 
with minor/no cilia structural anomalies. In a cohort of TOP fetal fibroblasts 
derived from fetuses with above mentioned malformations, we detected a 
high percentage of structural and functional cilia abnormalities. In fetuses 
with undefined ciliopathy, this approach complements the use of targeted 
NGS panels for ciliopathy genes, useful for both patient selection and confir-
mation of genomic variants. This approach also detects high recurrence risk 
pregnancies, offering the possibility of early prenatal diagnosis.

 R. Oegema: None. L. van Unen: None. J.M.A. Verhagen: None. K.M.E. 
Diderich: None. M.L.T. van der Sterre: None. G.M.S. Mancini: None. F.W. 
Verheijen: None.

P19.14
Managing a complex chromosomal rearrangement in prenatal 
diagnosis
M. Volk, Ž. I. Remec, K. Writzl, L. Lovrečić, B. Peterlin;  
Institute of Medical Genetics, UMC Ljubljana, Ljubljana, Slovenia.

Complex chromosomal rearrangements (CCR) are structural rearrange-
ments, involving at least three breakpoints on two or more chromosomes. A 
de novo cytogenetically balanced CCR have been associated with increased 
risk for developmental delay/intellectual disability (DD/ID) and multiple 
congenital anomalies, however normal children have also been born. The 
risk increases with the number of breakpoints and is estimated to be appro-
ximately 3% per breakage.
Herein, we report on an amniocentesis performed because of increased 
nuchal translucency that revealed a cytogenetically de novo balanced 
complex translocation involving chromosome 7, 8 and 12 (46,XY,t(7;8;12)
(q34;q21.1;q12)dn). Array CGH analysis revealed a 3.7Mb deletion of 12p12, 
unrelated to the breakpoint (arr 12p12.1(21,356,582-25,062,714)×1), 
which involved 8 genes (SLC1A2, RECQL, GYS2, LDHB, ABCC9, ST8SIA1, ET-
NK1 and SOX5). Deletions containing whole SOX5 and some adjacent ge-
nes have been associated with DD/ID, speech delay, dysmorphic features, 
skeletal abnormalities and congenital heart defects. The ultrasound scans 
(USS) of fetal morphology and heart were normal. Nevertheless, the risk for 
abnormal phenotype was high and the parents decided to terminate preg-
nancy. Post mortem examination was normal.
To our knowledge this is the first case of de novo 12p12.1 deletion in the 
prenatal setting. This report highlights the usefulness of array CGH for the 
specification of de novo CCR in prenatal diagnosis, facilitating the detection 
of other genomic imbalances and the establishment of risk for abnormal 
phenotype.

 M. Volk: None. Ž.I. Remec: None. K. Writzl: None. L. Lovrečić: None. B. 
Peterlin: None.
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P19.15
5 probes PGD-FISH strategy for a surprising complex chromosomal 
rearrangement.
C. Retter, J. Lauer-Zillhardt, S. Casalanguida, C. Moutou, P. Gosset;  
Laboratoire de Biologie de la Reproduction, CMCO - Hôpitaux Universitaires de 
Strasbourg, Schiltigheim, France.

Pre-implantation Genetic Diagnosis (PGD) can benefit to couples carrying 
chromosomal anomalies, to avoid the birth of children with imbalanced re-
arrangements.
Fluorescent in situ hybridisation (FISH) is the technique of choice to detect 
chromosome imbalances in one or two biopsied blastomeres. Usually, 2 pro-
bes are used for PGD of Robertsonian translocations and 3 for reciprocal 
ones. PGD is more difficult for complex chromosomal rearrangement (CCR) 
because more probes are required, simultaneously or sequentially, to detect 
all imbalances.
A couple was referred to our PGD centre for CCR. The woman carries a ba-
lanced three-break rearrangement, ISCN: 46,XX,t(4;11;6)(q28;q14;q16).
Five probes were combined to adjust our FISH technique: three directly 
fluorescent labelled probes on 11 centromere (blue), 11q (green), 6q (red) 
and two hapten-labelled probes on 6 centromere and 4q which are detected 
by fluorescents antibody (green) and streptavidin (red) in a second step. 
This set can identify any possible imbalance in the offspring.
When testing these probes on patient’s lymphocytes chromosomes, we 
identified an unexpected additional anomaly: a small piece of the transloca-
ted 11q region was found inserted at the breakpoint of derivative chromoso-
me 4. In total, this leads to a complex anomaly involving 5 breakpoints on 3 
chromosomes. Here we report the workup for the final PGD test, combining 
only 5 probes but detecting almost all possible imbalances in embryos.

 C. Retter: None. J. Lauer-Zillhardt: None. S. Casalanguida: None. C. Moutou: 
None. P. Gosset: None.

P19.16
Confined placental mosaicism and pregnancy outcome: a distinction 
needs to be made between types 2 and 3
J. Horovitz1, J. Toutain2, F. Pelluard3, D. Lacombe2,4, R. Saura2;  
1CHU Bordeaux, Gynécologie-obstétrique et médecine fœtale, Bordeaux, France, 2CHU 
Bordeaux, Génétique médicale, Bordeaux, France, 3CHU Bordeaux, Anatomo-pathologie, 
Bordeaux, France, 4Univ. Bordeaux, Maladies Rares: Génétique et Métabolisme (MRGM), 
Bordeaux, France.

Objective: To study the influence of types 2 and 3 confined placental mo-
saicism (CPM) on pregnancy outcome. Method: From 13 809 chorionic vil-
lus samplings (CVSs), karyotype after long-term cultured villi (LTC-villi) 
was systematically performed. Next, in case of suspicion of CPM, karyotype 
after short-term cultured villi (STC-villi) was established to define type 2 
CPM (chromosomal abnormality limited to the mesenchymal core) or type 
3 CPM (chromosomal abnormality found both in the cytotrophoblast and 
the mesenchymal core). Confirmatory amniocentesis was performed to ex-
clude fetal mosaicism. Uniparental disomy (UPD) testing was carried out 
when the abnormal cell line involved chromosomes with imprinting genes. 
Fetal growth was assessed using term and birth weight, and adverse preg-
nancy outcomes were defined by the occurrence of fetal loss or perinatal 
death. Results were compared with those obtained in a control population 
of 198 patients. Results: Fifty-seven CPM cases were observed (57/13 809 = 
0.41%) and of these, 37 were type 2 and 20 were type 3 CPM. Incidence of 
preterm infants, neonatal hypotrophy and adverse pregnancy outcome were 
comparable between patients in whom type 2 CPM was demonstrated and 
the control population. In contrast, for the type 3 CPM the incidence of these 
factors was higher than for the control population. Conclusion: When a CPM 
is suspected, it appears essential to determine type, since type 2 has no ef-
fect on fetal development and type 3 is associated with preterm infants, low 
birth weight and adverse pregnancy outcome, even in the absence of UPD.

 J. Horovitz: None. J. Toutain: None. F. Pelluard: None. D. Lacombe: None. R. 
Saura: None.

P19.17
Characterization of novel GNRHR gene mutations underlying 
congenital hypogonadotropic hypogonadism
K. Vaaralahti1, J. Tommiska1,2, J. Känsäkoski1, E. Laitinen1,2, T. Raivio1,2;  
1University of Helsinki, Institute of Biomedicine/Physiology, Helsinki, Finland, 2Children’s 
Hospital, Helsinki University Central Hospital, Helsinki, Finland.

Mutations in GNRHR, the gene encoding for GnRH receptor, cause autosomal 
recessive form of normosmic congenital hypogonadotropic hypogonadism 
(nHH). Prevalence estimates of biallelic GNRHR mutations in nHH patients 

vary from 3.5 to 40%, and to date, 24 different mutations have been repor-
ted. Patients with biallelic GNRHR mutations display variable reproductive 
phenotypes ranging from severe hypogonadism to reversal of nHH later in 
life.
We are characterizing functional consequences of two recently identified 
GNRHR mutations. A heterozygous c.924_926delCTT (p.del309F) mutation, 
located in the 7th transmembrane-domain of the receptor, was first identi-
fied in a Finnish family, in which it segregated with delayed puberty. Subse-
quently, the same mutation was found in a compound heterozygous state 
(del309F/R262Q) in a Finnish male with nHH who underwent reversal of 
HH. The c.714T>G (p.L238R) mutation, located in the 3rd intracellular loop 
of GNRHR which is responsible for G-protein coupling, was found in a com-
pound heterozygous (L238R/R262Q) state in a Finnish female nHH patient. 
Assessment of cell-surface expression, ligand-binding properties and intra-
cellular signaling properties of the mutant receptors are on-going.
We expect that characterization of the functional properties of these muta-
tions will help in understanding how these mutations contribute to the nHH 
phenotype of the patients and whether the del309F mutation alone is severe 
enough to cause delayed puberty. In addition, these results provide us with a 
better knowledge on the roles of different domains in receptor function.

 K. Vaaralahti: None. J. Tommiska: None. J. Känsäkoski: None. E. Laitinen: 
None. T. Raivio: None.

P19.18
Population-based carrier screening for Cystic Fibrosis in Sicily: Three 
years experience
C. Liuzzo, I. Loddo, V. Procopio, M. A. La Rosa, L. Rigoli, C. Salpietro;  
UOC Genetics and Pediatric Immunology, University of Messina, Messina, Italy.

Background: Cystic Fibrosis (CF) is an inherited disease caused by muta-
tions in the CFTR gene (OMIM #602421). In this study we report our ca-
ses performed during a 3-year period on couples as preconception carrier 
screening, or on infertile couples from Southern Italy (Sicily). The aim of this 
paper is to report our experience of carrier screening for CF.
Materials and methods: Data were collected from January 2010 through Ja-
nuary 2013 on 295 individuals. Screening of the most important mutations 
and polymorphisms into the CFTR gene was performed by molecular analy-
sis on strips (reverse dot blot).
Results: A total of 295 individuals were screened. Out of them, 275 were 
wild type (93,2%).
We identified 20 heterozygous carriers (6,8%) for the following gene mu-
tations: F508del (8; 2,7%), N1303K (4), I148T (3), W1282X (1), G542X (1), 
621+3 A>G (1), 711+1G>T (1), 3849+10kbC>T (1).
Poly-T variant in intron 8 (IVS-8 poly-T) was also analyzed and we found: 
7T/7T (186), 7T/9T (73), 5T/7T (22), 5T/9T (6), 5T/5T (4), 9T/9T (4). 5T 
variant was carried by 28 individuals (9,5%).
Conclusion: To date, more than 1800 mutations and polymorphisms have 
been identified in the CFTR gene. The combination of various mutations can 
give different phenotypes. Polymorphisms associated with poly-T variant of 
the CFTR gene may have an important prognostic value.
The goal of CF carrier screening is to identify couples at risk. Genetic coun-
seling is important to discern whether the combination of mutations and 
variants would cause classic or atypical CF.

 C. Liuzzo: None. I. Loddo: None. V. Procopio: None. M.A. La Rosa: None. L. 
Rigoli: None. C. Salpietro: None.

P19.19
Best practice guidelines for Cystic Fibrosis Preimplantation Genetic 
Diagnosis
A. Ishmukhametova1,2, V. Viart1,2, S. Plaza1,2, G. Daina3, M. De Rycke4, F. Fiorentino5, 
G. Harton6, J. Navarro3, P. Renwick7, M. Schwartz8, S. Sen Gupta9, M. Tzetis10, M. Des 
Georges1,2, C. Raynal1,2, A. F. Roux1,2, M. Claustres1,2,11, A. Girardet1,2,11;  
1Laboratoire de génétique moléculaire, CHU Arnaud de Villeneuve, Montpellier, France, 
2Unité INSERM U827, Montpellier, France, 3Unitat de Biologia Cellular, Genetica Medica 
Facultat de Medecina, Universitat Autonoma de Barcelona, Bellaterra, Spain, 4Centre 
for Medical Genetics, Universitair Ziekenhuis, Brussels, Belgium, 5GENOMA Molecular 
Genetics Laboratory, Rome, Italy, 6Reprogenetics, PGD laboratory, Livingston, NJ, United 
States, 7Centre for PGD, Guy’s Hospital, London, United Kingdom, 8Regional Molecular 
Genetics Service, Genetic Medicine, Manchester, United Kingdom, 9UCL Centre for 
PGD, Institute for Women’s Health, London, United Kingdom, 10Department of Medical 
Genetics, National Kapodistrian University of Athens, Athens, Greece, 11Faculté de 
Médecine, Université Montpellier I, Montpellier, France.

Cystic Fibrosis (CF) is the most common lethal autosomal recessive disease 
affecting the Caucasian population. For couples at risk of having children 
affected with CF, preimplantation genetic diagnosis (PGD) is an alternati-
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ve to prenatal diagnosis, giving couples the opportunity to have unaffected 
children without having to consider termination of pregnancy. The rapid 
increase of PGD over the last 20 years and the wide practical experience of 
different PGD laboratories over the world on CF, one of the most common 
indication of PGD, prompted the EuroGentest Network (www.eurogentest.
org) to grant the organization a meeting dedicated to establish European 
Best Practice Guidelines for CF-PGD. Even though general best practice gui-
delines for amplification-based PGD have been already established by ESH-
RE (European Society of Human Reproduction and Embryology), the goal 
of this meeting was to edit CF-specific guidelines in order to harmonize in-
clusion criteria, genetic counselling, PGD strategy and technical protocols, 
and to provide the high standards of result reporting, across Europe (EGT2, 
Unit 3, WP 10). Sixteen experts in PGD and molecular diagnosis of CF from 
7 countries attended the meeting, which was held in Montpellier, France, on 
December 14th 2011. Several topics were discussed and focused on muta-
tion nomenclature, inclusion criteria (according to severity of mutations), 
genetic counselling (according to transferable embryos), PGD strategy (di-
rect and/or indirect diagnosis) and results reporting (there is currently no 
formal consensus regarding the PGD reports, as it depends on legislation of 
each country). Hereby we present a summary of the consensus achieved.

 A. Ishmukhametova: None. V. Viart: None. S. Plaza: None. G. Daina: None. M. 
De Rycke: None. F. Fiorentino: None. G. Harton: None. J. Navarro: None. P. 
Renwick: None. M. Schwartz: None. S. Sen Gupta: None. M. Tzetis: None. M. 
Des Georges: None. C. Raynal: None. A.F. Roux: None. M. Claustres: None. A. 
Girardet: None.

P19.20
Noonan syndrome spectrum and pathological aCGH abnormalities in 
fetal nuchal cystic hygroma with normal karyotype
H. Sroka1, K. Chong1, G. Richard2, E. Kolomietz1, G. Maire1, L. Winter3, K. Fong4, A. Toi4, D. 
Chitayat1;  
1Mount Sinai Hospital, Toronto, ON, Canada, 2GeneDx, Gaithersburg, MD, United States, 
3MSc Genetic Counselling Program, University of Toronto, ON, Canada, 4Mount Sinai 
Hospital, Department of Medical Imaging, ON, Canada.

OOBJECTIVE: To determine the incidence of abnormal array CGH and Noo-
nan syndrome spectrum mutations in fetal nuchal cystic hygroma with a 
normal karyotype.
METHODS: We analyzed the results of array CGH and DNA mutation analysis 
for Noonan syndrome spectrum on cases with fetal nuchal cystic hygroma 
and normal karyotypes, detected prenatally on 11-14 weeks ultrasound, 
between January 2011 to December 2012.
RESULTS: 49 cases of fetal cystic hygroma with normal karyotypes were in-
cluded in the data collection. 46 cases had DNA analysis for both Noonan 
syndrome spectrum and microarray analysis. In 3 aCGH was not done since 
a mutation was detected on DNA analysis on Noonan syndrome spectrum.
6/49 (12.2%) were found to have mutations associated Noonan syndrome 
spectrum: 2 PTPN11, 2 RAF 1, 1 SOS1 and 1 MAP2K1 mutations. In addition 
a novel missense change, M117R was identified in the BRAF gene, predicted 
to be a benign variant. 2/46 (4.3%) cases were identified as having clinically 
significant array CGH abnormalities.
CONCLUSION: In our population with karyotypically normal fetal nuchal 
cystic hygroma detected prenatally 12.2 % were found to have a mutation 
in the Noonan syndrome spectrum and 4.3% were found to have aCGH ab-
normalities.

 H. Sroka: None. K. Chong: None. G. Richard: A. Employment (full or part-time); 
Significant; GeneDx. E. Kolomietz: None. G. Maire: None. L. Winter: None. K. 
Fong: None. A. Toi: None. D. Chitayat: None.

P19.21
Optimized droplet digital PCR measurement of male fetal DNA in 
maternal plasma.
L. ORHANT1, F. LETOURNEUR2, C. BUON2, V. TSATSARIS3, G. VIOT3, D. HERON4, N. 
STIELTJES5, F. LETURCQ1, T. BIENVENU1,6,7, J. NECTOUX1,6,7;  
1Assistance Publique - Hôpitaux de Paris, Hôpital Cochin, Laboratoire de Biochimie et 
Génétique Moléculaire, Paris, France, 2Plateforme de génomique, (UMR 8104), Université 
Paris Descartes, Institut Cochin, Paris, France, 3Assistance Publique - Hôpitaux de 
Paris, Hôpital Cochin, Service de Gynécologie-Obstétrique, Paris, France, 4Assistance 
Publique - Hôpitaux de Paris, Hôpital Pitié-Salpêtrière, Service de Génétique Médicale, 
Paris, France, 5Assistance Publique - Hôpitaux de Paris, Hôpital Cochin, Traitement 
des hémophiles, Paris, France, 6Institut National de la Santé et de la Recherche 
Médicale (Inserm), U1016, Paris, France, 7Laboratoire de Génétique des Maladies 
Neurodéveloppementales, (UMR 8104), Université Paris Descartes, Institut Cochin, Paris, 
France.

Circulating fetal DNA (cfDNA) constitutes approximately 6-10% of the cell-
free DNA in maternal plasma and is a proper source of fetal material for non-

invasive prenatal diagnosis (NIDP). Since 2008, a routine facility for prenatal 
fetal sex determination based upon the detection of Y chromosome-specific 
gene SRY by quantitative PCR (qPCR) has been proposed in Cochin hospital 
(AP-HP, Paris, France). However, cfDNA circulating concentrations are close 
to the detection limits of PCR methods, especially during first weeks of preg-
nancy (<7 weeks). The objective of this study was to determine the suitabili-
ty and reliability of using digital PCR (dPCR) for NIPD of fetal gender against 
already established qPCR Taqman assay. The fractional cfDNA concentration 
was assessed for each case, and the male DNA was detected and/or quanti-
fied with both standard qPCR and dPCR, which were compared for sensiti-
vity and specificity. Fetal gender was confirmed by the result of ultrasound 
observation. Until now, fetal gender was determined correctly in 100% of 
the cases with cfDNA concentrations >7% using either method, but dPCR 
allowed a more accurate quantification. We confirm that, after an essential 
step of optimization of the fractional fetal DNA concentration, digital PCR 
can be used successfully for non invasive fetal sex determination, and may 
be adapted for single gene disorder detection.

 L. Orhant: None. F. Letourneur: None. C. Buon: None. V. Tsatsaris: None. G. 
Viot: None. D. Heron: None. N. Stieltjes: None. F. Leturcq: None. T. Bienvenu: 
None. J. Nectoux: None.

P19.22
Reduction of bias in non-invasive prenatal karyotyping
K. Karlsson, S. Linnarsson;  
Karolinska Institutet, Stockholm, Sweden.

Karyotyping for trisomy aberrations in non-invasive prenatal diagnostics 
using maternal cell free DNA (cfDNA) has proven to be difficult. There are 
probability tests on the market, but still no diagnostic test. The main pro-
blem is to distinguish fetal cfDNA from the large background of maternal 
cfDNA. The bias inherent in current library preparation methods, and espe-
cially library amplification, prohibits accurate testing.
We have developed a method reduce amplification bias by making all mole-
cules unique before library amplification. This can be done either by atta-
ching a unique molecular identifier (UMI), or by diluting the sample so that 
each molecule gets a unique starting position with high probability. The li-
brary is then amplified and sequenced to a depth where each molecule is 
seen at least two times, to make sure that all molecules present in the pre-
amplified library are seen.
Using UMI we have shown that we can remove a large part of the GC bias 
from amplification and we get an even distribution of reads on all chromo-
somes including high GC content chromosome 19 and low GC content chro-
mosome 13, not just from chromosomes with a normal GC distribution (e.g. 
chr 21). We have also shown that using UMI we can distingiush fetal trisomy 
samples down to 3% fetal cfDNA content.

 K. Karlsson: None. S. Linnarsson: None.

P19.23
Fetoplacental discrepancy involving complex structural 
rearrangement of chromosome 13 : first case of constitutionnal 
chromothripsis ascertained by prenatal diagnosis
N. Marle1,2, D. Sanlaville3, A. Mosca-Boidron1,2, P. Callier1,2, C. Thauvin-Robinet4,2, S. El 
Chehadeh4,2, S. Pigeonnat5, C. Ragon1,2, M. Payet1,2, N. Laurent5, T. Rousseau6, L. Faivre4,2, 
F. Mugneret1;  
1Laboratoire de Cytogénétique, CHU Le Bocage, Dijon, France, 2Equipe GAD EA 4271, 
IFR Santé STIC, Université de Bourgogne, Dijon, France, 3Laboratoire de Cytogénétique 
Constitutionnelle, CHU de Lyon-GH Est, Lyon, France, 4Département de Génétique, 
Hôpital d‘Enfants, Dijon, France, 5Laboratoire d‘Anatomo-Pathologie, CHU Le Bocage, 
Dijon, France, 6Maternité du Bocage, Dijon, France.

Karyotype disparities between cytotrophoblast and fetal cells are detected 
in 1 to 2% of pregnancies undergoing first-trimester chorionic villi sampling 
(CVS). Cases involving structural rearrangement are very rare.
In the present report, CVS was performed on a 31-year-old woman because 
of a 3,37 mm cystic hygroma at 15 weeks of gestation (WG). Direct prepa-
rations showed a female karyotype harboring a robertsonian translocati-
on between chromosomes 13 and 15 with duplication of the der(13;15), 
leading to trisomy 13 and trisomy 15 : 46,XX,rob(q10;q10),+der(13;15)
(q10;q10). Cytogenetics analysis after long-term CVS culture displayed ba-
lanced karyotype with rob(13;15), except for one metaphase with supernu-
merary chromosome 13 : 45,XX,rob(13;15)(q10;q10)[20]/46,idem,+13[1]. 
Mosaic trisomy 13 was confirmed on FISH analysis (15% of nuclei). Amnio-
centesis was therefore performed and karyotype from amniocytes showed 
a robertsonian translocation between a structurally abnormal chromosome 
13 and a chromosome 15. Array-CGH analysis (Agilent®, 4x44K) performed 
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on DNA extracted from amniotic fluid cell cultures confirmed the highly 
complex rearrangement of chromosome 13 with seven duplicated regions 
and four deleted regions.
After genetic counselling, parents opted for termination of the pregnancy 
at 19 WG. Fetal autopsy showed a eutrophic female fetus presenting with 
dysmorphic features, cerebral abnormalities, congenital heart defect with 
transposition of the great vessels and skeletal abnormalities.
Recently, it has been suggested that chromothripsis, a chromosome cata-
strophe phenomenon described in 2%-3% of cancers, in which numerous 
genomic rearrangements are acquired in one single catastrophic event, 
could explain constitutional complex genomic rearrangements. Thereby, 
this report could be the first case of constitutional chromothripsis ascertai-
ned in prenatal.

 N. Marle: None. D. Sanlaville: None. A. Mosca-Boidron: None. P. Callier: 
None. C. Thauvin-Robinet: None. S. El Chehadeh: None. S. Pigeonnat: 
None. C. Ragon: None. M. Payet: None. N. Laurent: None. T. Rousseau: 
None. L. Faivre: None. F. Mugneret: None.

P19.24
N680S polymorphism on the FSHR gene and its effect on ovarian 
donor follicle stimulating hormone stimulation.
J. A. Ortiz1, A. Turienzo1, B. Lledo1, R. Morales1, J. Guerrero2, J. Ten2, J. Llacer2, R. 
Bernabeu2;  
1INSTITUTO BERNABEU BIOTECH, Alicante, Spain, 2INSTITUTO BERNABEU, Alicante, 
Spain.

INTRODUCTION: Genetic factors could explain differences in response to 
drugs. Clinical studies have demonstrated that N680S polymorphism on 
FSHR gene determines ovarian response to FSH stimulation in patients 
undergoing IVF. Patients with the S680 allele need more FSH during the sti-
mulation phase. The aim of this work was Investigate whether N680S FSHR 
polymorphism has a predictive value for ovarian response to stimulation 
with gonadotropins and cycle outcome in our egg donor program.
MATERIAL AND METHODS: FSHR polymorphism N680S has been studied 
in 145 oocyte donors at Instituto Bernabeu and underwent ovarian stimu-
lation (n=355). The main outcome measures were oocyte yield, stimulation 
days, gonadotropin dosages, biochemical pregnancy, ongoing pregnancy 
and miscarriage rates.
RESULTS: Significant differences were reported in antral follicles count (16.5 
+ 5.0 for NN, 14.5+4.7 for NS and 14.1+3.8 for SS), number of eggs retrieved 
(21.5 + 9.2 for NN, 18.5 + 8.2 for NS and 19.8 + 8.9 for SS) and gonadotropin 
doses (2098.5 + 639.4 IU for NN, 2023 +490.1 IU for NS and 2149.5 + 552.3 
IU for SS) between genotypes. Differences in cycle outcome were not affec-
ted by the N680S polymorphism on FSHR gene.
DISCUSSION: In spite of the final clinical outcome is not different, this inve-
stigation reveals that in a population of fertile egg donors, FSHR gene poly-
morphism at position 680 is associated with different ovarian response to 
COH. Genotyping FSHR N680S together with some additional markers may 
therefore provide a means of identifying a group of poor responders before 
infertility treatment is initiated.

 J.A. Ortiz: None. A. Turienzo: None. B. Lledo: None. R. Morales: None. J. 
Guerrero: None. J. Ten: None. J. Llacer: None. R. Bernabeu: None.

P19.25
Study of triple CGG repeats (FMR1 gene) in 157 patients with ovarian 
failure of unknown origin
M. Tejada1, H. Maortua1, R. Mendoza2, B. Prieto2, C. Martinez-Bouzas1, M. Díez-Zapirain2, 
N. Martínez-Zilloniz2, R. Matorras2;  
1Molecular Genetics Laboratory, Genetics Service, BioCruces Health Research Institute, 
Cruces University Hospital, Barakaldo-Bizkaia, Spain, 2Human Reproduction Unit, 
BioCruces Health Research Institute, Cruces University Hospital, Barakaldo-Bizkaia, 
Spain.

Fragile X-associated primary ovarian insufficiency (FXPOI) is characterized 
by a large spectrum of ovarian dysfunction phenotypes and possible early 
menopause as the end stage. FXPOI is due to a premutation (PM) - 55 to 200 
CGGs- in the FMR1 gene and recent studies have even suggested that women 
with ovarian failure might be at risk of carrying alleles in the intermediate 
range.
This study was designed in order to find out the frequency of PM and inter-
mediate alleles in our population of women with different types of ovarian 
failure.
We studied 157 women with ovarian failure, 67 of them already had early 
menopause and the others still don’t. All participants were informed regar-
ding the purpose of the study and signed the written informed consent.
DNA from patients was analysed using a commercial triplet CGG assay (Am-

plideX FMR1 PCR kit from Asuragen).
Nine (5,73%) of the 157 women studied had FMR1 alleles >44 repeats; five 
of them (3,18%) with PM and four (2,55%) with intermediate alleles. Three 
of the women with PM (95, 88 and 75 CGG repeats) presented with a very 
early menopause (21, 28 and 28 years old respectively). The other two wo-
men with PM (64 and 56 CGG repeats) had an ovarian poor response.
This study demonstrates that women in the midsize range of the PM have 
the highest risk of having FXPOI and the need to study the triplet CGG repeat 
in patients with ovarian failure and/or early menopause.
Work financially supported: FIS (ISCIII) grant No. PI10/00550.

 M. Tejada: None. H. Maortua: None. R. Mendoza: None. B. Prieto: None. C. 
Martinez-Bouzas: None. M. Díez-Zapirain: None. N. Martínez-Zilloniz: None. R. 
Matorras: None.

P19.26
Paternal NF1 germ cell mosaicism: should parental sperm analysis be 
offered for recurrence risk assessment in de novo cases of NF1?
A. Wernstedt1, F. Laccone2, S. Tinschert1, J. Zschocke1, K. Wimmer1;  
1Division Human Genetics, Medical University Innsbruck, Innsbruck, Austria, 2Institute of 
Medical Genetics, Medical University Vienna, Vienna, Austria.

The neurofibromatosis type 1 (NF1) gene exhibits one of the highest muta-
tion rates of human disease genes, and ~ 50% of NF1 index patients occur 
sporadically. At least 10% of them are suspected mosaics. Somatic and gona-
do-somatic NF1 mosaicism may clinically present as (mild) generalized, seg-
mental or oligo-symptomatic NF1. However, germline mosaicism typically 
only comes to attention in families with more than one affected child born to 
unaffected parents. Very few of such families have been described and only 
in two of them germline mosaicism was molecularly confirmed.
We identified a third case in the course of prenatal testing. The first child 
of unaffected parents was diagnosed with NF1 caused by a recurrent NF1 
mutation (p.Arg304*). Having been made aware of the rare possibility of 
germline mosaicism, the couple opted for prenatal testing in the second 
pregnancy despite the absence of the mutation in their blood lymphocytes. 
Unexpectedly, the NF1 mutation p.Arg304* was also present in chorionic vil-
li sampling of the second pregnancy. Sanger sequencing confirmed presence 
of the mutation in the father’s sperm cells. Quantitative evaluation showed 
that ~9% of sperm cells carried the mutation. Even a more sensitive allele-
specific PCR-assay was unable to detect the mutation in somatic cells of the 
father’s blood, buccal mucosa and urothel.
The majority of intragenic NF1 mutations are expected to arise in paternal 
germ cells. Hence, offering analysis of the father’s spermatozoa should im-
prove recurrence risk assessment in future cases and will uncover the fre-
quency of NF1 germline mosaicism.

 A. Wernstedt: None. F. Laccone: None. S. Tinschert: None. J. Zschocke: 
None. K. Wimmer: None.

P19.27
HMGA2 deletion and complex translocation t(1;12;14)(q42;q14;q32) 
in a fetus with intra-uterine growth delay and bilateral cataract.
L. Raymond1, B. Francou2, F. Petit3, L. Tosca1,4, A. Briand-Suleau5,6, C. Métay5,7, J. 
Martinovic8, A. G. Cordier9, J. Bouligand2, A. Mantel2, M. Goossens5,7, G. Tachdjian1,4, S. 
Brisset1;  
1Service d’Histologie-Embryologie-Cytogénétique, Hôpitaux Universitaires Paris-Sud, 
Site Antoine Béclère, Clamart, France, 2Génétique moléculaire Hôpitaux Universitaires 
Paris-Sud, Site Bicêtre, Le Kremlin-Bicêtre, France, 3Génétique Moléculaire, Hôpitaux 
Universitaires Paris-Sud, Site Antoine Béclère, Clamart, France, 4INSERM U935, Villejuif, 
France, 5Service de Biochimie-Génétique, Plateforme de Génétique Constitutionnelle, 
Hôpital H. Mondor, Créteil, France, 6INSERM U955, Hôpital H. Mondor, Créteil, France, 
7INSERM U955, Plateforme de Génétique Constitutionnelle, Hôpital H. Mondor, Créteil, 
France, 8Unité de Fœtopathologie, Hôpitaux Universitaires Paris-Sud, Site Antoine 
Béclère, Clamart, France, 9Service de Gynécologie Obstétrique, Hôpital Antoine Béclère, 
Clamart, France.

HMGA2 is known to have multiple functions in development and cellular 
growth. Here we report the prenatal detection of its deletion, associated 
with a complex chromosomal rearrangement, in a fetus with growth delay 
and phenotypic abnormalities.
A nonconsanguineous couple was referred to our center at 30 weeks of 
gestation after an ultrasound revealing growth retardation and bilateral 
cataract. Cytogenetic analyses revealed a complex de novo rearrangement. 
After genetic counseling and according to the French law the pregnancy was 
terminated at 32.5 weeks of gestation. Fetopathologic examination confir-
med ultrasound abnormalities.
Standard karyotype and FISH analyses on amniotic fluid revealed a complex 
de novo translocation, resulting in a formula 46,XY,t(1;12;14)(q42;q14;q32). 
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CGH-array study showed one significant deletion of 387Kb on chromoso-
me 12 in q14.3 only 200 to 700Kb distant from the breakpoint in 12q14, 
that encompassed the HMGA2 gene and occurred de novo. To date, this is the 
smallest described, that confirms the already suspected role of HMGA2 loss 
of function in growth retardation.
The link between cataract and genotype is less easy to draw. Among the ge-
nes disrupted by the breakpoint in 12q14, GRIP1 has been associated with 
mice abnormal eye development, including lens degeneration (Schwiergiel 
et al 2000). Interestingly enough, HMGA2 could also be involved: Peng et al 
(2012) showed a decreased HMGA2 expression in elderly’s lens, correlated 
with the severity of lens opacity, and Lord-Grignon et al (2006) identified 
HMGA2 expression in the mice developing lens. Further studies are in pro-
cess to better determine correlation between genotype and lens opacifica-
tion.

 L. Raymond: None. B. Francou: None. F. Petit: None. L. Tosca: None. A. 
Briand-Suleau: None. C. Métay: None. J. Martinovic: None. A.G. Cordier: 
None. J. Bouligand: None. A. Mantel: None. M. Goossens: None. G. Tachdjian: 
None. S. Brisset: None.

P19.28
Severe prenatal renal anomalies associated with mutations HNF1B 
and PAX2 genes
L. Madariaga1, V. Morinière1,2, C. Antignac1,2, T. Attié-Bitach1, R. Salomon1,3,2, S. SoFFœt4, 
L. Heidet1,2;  
1Hôpital Necker-Enfants Malades, Paris, France, 2Centre de Réf des Maladies Rénales 
Héréditaires (MARHEA), Paris, France, 3Université Paris Descartes, Paris, France, 
4SOFFOET, Paris and other cities, France.

Introduction: Mutations in HNF1B and PAX2 can be associated with conge-
nital anomalies of the kidney and urinary tract of variable severity and with 
extra-renal anomalies.
The aim of our study was to estimate the prevalence of these mutations in a 
series of 103 foetuses with severe isolated prenatal renal anomalies, which 
led to termination of pregnancy, and to describe associated extra-renal ano-
malies and genotype-phenotype correlations.
Patients: Renal phenotypes of the 103 foetuses were the following: bilateral 
multicystic dysplasia in 22, bilateral dysplasia with cysts in 24, bilateral hy-
podysplasia in 5, a combination of the previous phenotypes in 5, unilateral 
agenesis in 18 and bilateral agenesis in 27.
HNF1B was analyzed in 90 unrelated foetuses. A mutation was identified in 
12 cases from 11 unrelated families: 3 complete and 1 partial heterozygous 
deletions, and 8 point mutations. Parents were tested 9 times: mutations 
were inherited in 6 cases.
PAX2 was tested in 75 unrelated foetuses. A point mutation was identified 
in 4 cases. All were inherited, one parent carrying a somatic mosaicism for 
the mutation.
Conclusions: Our study shows that mutations in genes involved in syndro-
mic CAKUT with a Mendelian inheritance are not rare in fetal cases with 
severe CAKUT appearing as isolated at prenatal US. The severity of the renal 
phenotype was not correlated with the type or the position of the mutation. 
This phenotypic variability makes genetic counselling particularly difficult 
in the inherited forms.

 L. Madariaga: None. V. Morinière: None. C. Antignac: None. T. Attié-Bitach: 
None. R. Salomon: None. S. SoFFœt: None. L. Heidet: None.

P19.29
A 3q27.1q28 microdeletion detected by micro-Array in a fetus with 
isolated growth retardation. Delineation of a new syndrome and 
discussion about the indication of micro-array in prenatal diagnosis. 
B. Doray1,2, N. Calmels3, E. Schaefer1, D. Badila-Timbolschi1,4, B. Langer5, B. Viville5, G. 
Fritz5, E. Flori6, F. Girard-Lemaire7;  
1Service de Génétique Médicale Hôpitaux Universitaires de Strasbourg, STRASBOURG, 
France, 2Laboratoire de Génétique Médicale U12 Faculté de Médecine, Université 
de Strasbourg, Strasbourg, France, 3Laboratoire de Génétique Médicale Hôpitaux 
Universitaires de Strasbourg, STRASBOURG, France, 4Service de Pédiatrie II, Hôpitaux 
Universitaires de Strasbourg, Strasbourg, France, 5Service de Gynécologie-Obstétrique 
Hôpitaux Universitaires de Strasbourg, STRASBOURG, France, 6Laboratoire de 
Cytogénétique Hôpitaux Universitaires de Strasbourg, STRASBOURG, France, 7Service de 
Cytogénétique Hôpitaux Universitaires de Strasbourg, STRASBOURG, France.

Understanding the genetic mechanisms of intra-uterine growth retardati-
on (IUGR) constitutes a major issue in prenatal diagnosis and fetal medi-
cine. We report the observation of the second pregnancy of a non-consan-
guineous healthy couple. The beginning of the pregnancy was uneventful. 
No drug or toxic was reported. Fetal hypotrophy (biometry below the 5th 
percentile) was detected at 23 weeks of amenorrhea. Sonographic examina-

tion was normal furthermore and doppler investigations excluded a vascu-
lar etiology. Karyotype from amniocytes and in situ hybridization of 4p16.3 
locus (Wolf-Hirschhorn syndrome) were performed at 28 WA and showed 
normal results.
A fetal CGH-array was decided to be performed by the Multidisciplinary Cen-
tre for Prenatal Diagnosis. Micro-Array using Affymetrix Cytoscan HD Array 
detected a de novo 5.2 Mb microdeletion arr[hg19]3q27.1q28(182.877.291-
188.090.034)x1 (3q26.33) to 185.786.898
(3q27.2). This deletion was confirmed by FISH and occurred de novo. After 
information, the parents opted for termination of pregnancy.
To our knowledge, we describe here the first prenatal case of 3q27.1q28 
microdeletion. Very recently, a first report of three children has been repor-
ted about three children with growth retardation and moderate to severe 
mental retardation and an overlapping 3q26.33-3q27.2 microdeletion. This 
disorder is considered to constitute a possible contiguous gene deletion. At 
least 40 genes are located within this region, involved in brain development 
and function, but also body growth.
Finally, this report raises the question of the diffusion of micro-arrays tech-
nology in prenatal diagnosis, not only for polymalformative fetuses, but also 
for diagnostic strategy of isolated IUGR.

 B. Doray: None. N. Calmels: None. E. Schaefer: None. D. Badila-Timbolschi: 
None. B. Langer: None. B. Viville: None. G. Fritz: None. E. Flori: None. F. 
Girard-Lemaire: None.

P19.30
First case of prenatal inv dup del 11q in a fetus presented with 
isolated growth retardation.
S. Bacrot, C. Bauman, C. Dupont, I. Batout, A. Verloes, B. Benzacken, A. Tabet;  
Hopital Robert Debré, Paris, France.

Interstitial inverted duplication associated with terminal deletion (inv dup 
del), have been identified on an increasing number of chromosomes arms. 
We report on the first prenatal case of inv dup del involving the long arm of 
chromosome 11 in a fetus presenting isolated intra uterine growth retarda-
tion (IUGR).
An amniotic fluid exam was performed at 33 SA because of an IUGR. The 
fetal karyotype combined with FISH studies showed a subtelomeric 11q de-
letion associated with additional material on the long arm of chromosome 
11 derived from the chromosome 11. After reserved genetic counselling, 
a termination of pregnancy was proposed. Nevertheless, the mother gave 
birth prematurely at 36 weeks to a boy presenting growth retardation, mi-
crocephaly and joint contractures. At the age of six months, we also noted 
developmental delay and minor dysmorphic features. To map the chromo-
somal rearrangement, a SNP-array (HumanCytoSNP-12, Illumina) analysis 
on post natal sample was performed. It revealed a 1.45 Mb telomeric deleti-
on associated with an adjacent 11q24.1q25 duplication of 10.26 Mb.
Distal 11q deletions are involved in Jacobsen Syndrome, a well known con-
tiguous gene syndrome.
Regarding the duplication, only ten cases of isolated 11q duplication have 
been reported, six overlapped with the duplication of our patient. Common 
findings among these patients include developmental delay, growth retarda-
tion, microcephaly, abnormal ears, microretrognathia, and congenital heart 
defect.
We compare the clinical features of our patient with abnormalities pre-
viously described in overlapping 11q rearrangements to better determine 
the correlation genotype-phenotype.

 S. Bacrot: None. C. Bauman: None. C. Dupont: None. I. Batout: None. A. 
Verloes: None. B. Benzacken: None. A. Tabet: None.

P19.31
X chromosome related heterotaxy in a family with two consecutive 
Ivemark syndrome pregnancy
J. Schönléber1, A. Nemes2, J. Hajdú1, J. Rigó Jr1, B. Nagy1, L. Lázár1;  
1Semmelweis University, Budapest, Hungary, 2County Hospital, Kecskemét, Hungary.

Objective: Familiar heterotaxy is a genetically heterogeneous condition and 
could be inherited on autosomal dominant, autosomal recessive, or an X-
linked trait. Heterotaxy is defined as any deviation from the normal situs 
solitus. A family with two consecutive pregnancies with male fetus having 
signs of heterotaxy on ultrasound examination visited our department.
Materials and methods: During the second trimester ultrasound scree-
ning (20week of gestation) fetal heterotaxy was revealed in two consecutive 
pregnancies of the same couple. Fetal echocardiography was also perfor-
med, where severe cardiac malformation was found. Both pregnancy was 
terminated and fetopathological examination was performed. DNA was iso-
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lated from the fetus. Protein coding exons and immediate flanking intronic 
regions og the ZIC3 gene where sequenced.
Results: In both pregnancies the ultrasound anatomy of the fetus showed 
signs of heterotaxy: the fetal heart on right side of the chest, fetal stomac on 
the right side of abdomen etc. Fetal echocardiography showed malposition 
of great arteries, atrioventricular septal deffect. During fetopathological in-
vestigation all this conditions where prooven. By sequencing of ZIC3gene 
c.869delC was detected in the exon 1 of the gene, the c.869delC.
Conclusion: The hemizygous mutation in the ZIC3 gene could be behind the 
heterotaxy observed in the family. Prenatal diagnosis from the CVS sample 
at 12th gestational week could be used in the next pregnancy to detect the 
observed genetic alteration.

 J. Schönléber: None. A. Nemes: None. J. Hajdú: None. J. Rigó Jr: None. B. 
Nagy: None. L. Lázár: None.

P19.32
Identification of a human fertility gene required for normal sperm 
number in semen
M. J. Mitchell1, E. Streichemberger1, N. Eudes1, G. Longepied1, C. Metzler-Guillemain1,2, N. 
Lévy1, V. Delague1, A. Megarbané3;  
1Inserm - Aix Marseille Université UMR_S 910, Marseille, France, 2Hôpital de la 
Conception, Marseille, France, 3Université Saint Joseph, Beirut, Lebanon.

It is estimated that 10% of couples are unable to conceive a child without 
medical intervention, and that in almost half of these cases a sign of male 
factor infertility is present. Despite its high prevalence, few of the genes in-
volved in male infertility have been identified, and consequently, in most 
cases, the risks associated with medically assisted reproduction cannot be 
fully assessed. We have studied a consanguineous family from the Lebanon 
in which five of the six sons have severe oligozoospermia, 50 000 sperm 
per ml (normal = > 20 million sperm per ml). Genotyping at the French Na-
tional Genotyping Centre (CNG) identified a critical region of homozygosity 
on chromosome 15, containing 134 genes (LOD score is Z=3.1 at θ=0.01). 
Sequencing the entire region revealed a single coding variant that was 
homozygous in the five oligozoospermic sons, heterozygous in the father 
and absent from public databases or 190 Lebanese controls. This variant 
introduces a stop codon that is predicted to ablate expression of the protein. 
We have named this gene OZF1 (Oligozoospermia Factor 1. Preliminary ex-
pression analysis reveals that OZF1 is expressed predominately in the testis, 
and in the mouse its transcription increases as meiotic stages populate the 
post-natal testis. We conclude that loss of OZF1 expression during human 
spermatogenesis results in oligozoospermia, possibly through an effect on 
meiotic germ cell progression.

 M.J. Mitchell: None. E. Streichemberger: None. N. Eudes: None. G. 
Longepied: None. C. Metzler-Guillemain: None. N. Lévy: None. V. Delague: 
None. A. Megarbané: None.

P19.33
Genetic screening in Tunisian globozoospermic men: chromosomal 
abnormalities, Y chromosomal deletions and screening for mutations 
of DPY19L2. globozoospermic Tunisian men: chromosomal 
abnormalities, Y chromosomal deletions and screening for mutations 
of DPY19L2.
A. Amouri1, M. Ben Khelifa1, W. Hammami1, O. Kilani1, W. Ayed1, H. Elloumi2, S. Abdelhak3, 
A. Zhioua2;  
1Cytogenetics Department and Laboratory of Biomedical Genomics and Oncogenetics, 
Institut Pasteur de Tunis, Tunis, Tunisia, 2Centre de Biologie de la Reproduction, Hôpital 
Aziza-Othmana, La Kasba, Tunis, Tunisia, 3Laboratory of Biomedical Genomics and 
Oncogenetics, Institut Pasteur de Tunis, Tunis, Tunisia.

Infertility is an important health problem affecting 10-15% of couples. The 
contribution of male factors to infertility is about 30-50%. Recent studies 
have indicated that both environmental and genetic factors are involved in 
the decline of reproductivity in males. The main genetic factors playing a 
role in male infertility are constitutional chromosomal abnormalities and 
Y chromosomal microdeletions. Among the male factors, globozoospermia 
is a rare type of teratozoospermia accounting for <0.1% of male infertility. 
Mutations or deletions in three genes, SPATA16, PICK1 and DPY19L2, have 
been shown to be responsible for globozoospermia.
In this cohort study, ten globozoospermic patients from 20 independent 
families were recruited during routine infertility treatment in a Tunisiain 
fertility center. The semen samples from these were analyzed according to 
the WHO criteria. Their constitutional blood karyotype was performed on 
cultured lymphocytes, according to standard techniques. Microdeletion ana-
lysis of the Y chromosomes used a sequence tagged site-polymerase chain 

reaction technique. DPY19L2 is the third gene identified as being associated 
with globozoospermia and the most frequently mutated in this phenotype. 
In order to better estimate its contribution, we performed PCR and found 
that four of them were homozygous for the DPY19L2 deletion.
A molecular diagnosis can now be proposed to affected men; the presence of 
the deletion confirms the diagnosis of globozoospermia and assigns a poor 
prognosis for the success of in vitro fertilization. The realization of a mole-
cular diagnosis for globozoospermic men would permit providers to adopt 
the best course of treatment for these patients.

 A. Amouri: None. M. Ben Khelifa: None. W. Hammami: None. O. Kilani: 
None. W. Ayed: None. H. Elloumi: None. S. Abdelhak: None. A. Zhioua: None.

P19.34
A retrospective study of outcomes of 223 cases of prenatally detected 
micrognathia at two tertiary obstetric centres in London.
H. E. Grote1, M. Koopmans1,2, L. C. Poon3, B. Thilaganathan4, S. Mansour1, T. Homfray1;  
1South West Thames Regional Genetics Service. St. George‘s University of London., 
London, United Kingdom, 2Department of Clinical Genetics. Leiden University Medical 
Centre, Leiden., Netherlands, 3Maternal and Fetal Medicine Unit. King’s College 
Hospital., London, United Kingdom, 4Fetal Medicine Unit. St. George’s Hospital., London, 
United Kingdom.

Micrognathia is a feature common to a number of congenital syndromes 
but it can also occur in isolation. Although associated defects are correla-
ted with a poorer outcome, accurately predicting outcomes of fetuses with 
isolated micrognathia on prenatal scans is challenging, owing to the paucity 
of literature on this subject. We undertook a retrospective analysis of 223 
cases of micrognathia detected on antenatal scans at two tertiary obstetric 
units. This represents the largest reported case series of prenatally detected 
micrognathia.
21 cases (9%) had isolated micrognathia, of which there were 12 live births, 
3 terminations and 6 cases with unknown outcome. Karyotyping was under-
taken in 9 cases; 8 were normal. Of the 12 live births 7 were found to have 
Pierre-Robin sequence postnatally, but no additional anomalies.
The remaining 201 (90%) cases of micrognathia occurred in conjunction 
with other anomalies. 130 cases were terminated, and another 22 ended in 
intrauterine death. There were 29 live births, of which 13 died at less than 
one week of age. Summary results of karyotyping are tabulated below.
Karyotype result of fetuses with multiple anomalies Number
Trisomy 18 36
Trisomy 13 6
Trisomy 9 2
Trisomy 22 2
Trisomy 15 1
Trisomy 21 1
Triploidy 5
Tetrasomy 1
Other chromosomal deletions/ duplications 14
Normal 79
Not done 54

These findings indicate that prenatally detected micrognathia is an ominous 
finding, which warrants careful examination of the fetus and growth para-
meters. However, in cases of isolated micrognathia, with a normal karyoty-
pe, a positive prognosis can be offered.

 H.E. Grote: None. M. Koopmans: None. L.C. Poon: None. B. Thilaganathan: 
None. S. Mansour: None. T. Homfray: None.

P19.35
High-Throughput miRNA sequencing reveals two endometriotic foci-
specific miRNAs
M. Saare1,2,3, K. Vaidla1,2, T. Laisk-Podar1,2, D. Sõritsa4, J. Simm5, A. Velthut-Meikas5, H. 
Karro1, M. Metsis2, A. Sõritsa6, A. Salumets1,2,3, M. Peters1,2;  
1Department of Obstetrics and Gynaecology, Tartu, Estonia, 2Competence Centre on 
Reproductive Medicine and Biology, Tartu, Estonia, 3Institute of Biomedicine, University 
of Tartu, Tartu, Estonia, 4Tartu University Hospital’s Women’s Clinic, Tartu, Estonia, 
5Centre for Biology of Integrated Systems, Tallinn University of Technology, Tallinn, 
Estonia, 6Elite Clinic, Tartu, Estonia.

Introduction: Studies of eutopic and ectopic endometria have suggested 
microRNAs (miRNAs) are involved in endometriosis development, but the 
full miRNome of eutopic and ectopic endometria is a field that needs to be 
explored. In this study we used high-throughput sequencing to characteri-
ze miRNA expression in endometriosis foci by comparing adjacent healthy 
tissue to ectopic endometrium of the same patient. Also, our study aimed 
to reveal in what extent the miRNA expression profile in endometriosis foci 
differs from eutopic endometrium.
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Material and methods: Deep sequencing technology was used to obtain miR-
Nome data of five peritoneal endometriotic foci, five adjacent healthy tissues 
and two eutopic endometrial samples of two women with moderate-severe 
endometriosis. To test for differential miRNA expression between endome-
triosis foci, healthy tissue and eutopic endometrium, the edgeR package for 
R was used. miRNAs with adjusted p-value (p <0.05) and false discovery rate 
(FDR) < 0.1 were considered statistically significant. Differentially expressed 
miRNAs were further validated using qRT- PCR.
Results: Endometriotic foci and adjacent healthy tissue had similar miRNA 
expression patterns that differed largely from eutopic endometrium. Two 
miRNAs (both p-values< 0.001, FDR 0.004) were significantly up-regulated 
in endometriotic foci compared to adjacent healthy tissues. Validation analy-
sis confirmed differential expression of these miRNAs in endometriotic foci.
Conclusions: The comparision between endometriotic foci and healthy tis-
sues revealed two miRNAs that could play an important role in the patho-
genesis of endometriosis. miRNA expression profile of endometriosis foci 
and adjacent healthy tissue is more similar compared to endometrial miRNA 
profile.

 M. Saare: None. K. Vaidla: None. T. Laisk-Podar: None. D. Sõritsa: None. J. 
Simm: None. A. Velthut-Meikas: None. H. Karro: None. M. Metsis: None. A. 
Sõritsa: None. A. Salumets: None. M. Peters: None.

P19.36
The expression of miR-200 family in the endometrium of women with 
and without endometriosis
K. Vaidla1,2, M. Saare1,2,3, A. Roost2, A. Salumets1,2,3, M. Peters1,2;  
1University of Tartu, Department of Obstetrics and Gynecology, Tartu, Estonia, 
2Competence Centre on Reproductive Medicine and Biology, Tartu, Estonia, 3University of 
Tartu, Institute of Biomedicine, Tartu, Estonia.

A number of studies have shown that miRNAs, including the miR-200 fami-
ly, are aberrantly expressed in endometriosis and are therefore believed to 
play a role in the pathogenesis of the disease. Our study aimed to determine 
the expression levels of miRNAs from miR-200 family in the endometrium 
of women with endometriosis compared to healthy controls. The expressi-
on levels of miR-200a, miR-200b and miR-141 in the endometrial biopsies 
from patients with endometriosis and healthy women were determined by 
real time PCR using TaqMan microRNA assays. Endometrial biopsies were 
matched by menstrual cycle day. Our results indicated that the endometrial 
expression of studied miRNAs varied greatly between the individuals. No 
statistically significant differences in miRNA expression levels between the 
endometria from women with and without endometriosis were observed. 
Based on our results, we suggest that endometrial expression of miR-200 
family members does not play a crucial role in the pathogenesis of endo-
metriosis.

 K. Vaidla: None. M. Saare: None. A. Roost: None. A. Salumets: None. M. 
Peters: None.

P19.37
Screening for and functional assessment of miscarriage CNVs
J. Wen1, C. Hanna1, S. Martell1, P. Leung1, W. Robinson1, M. Stephenson2, E. Rajcan-
Separovic1;  
1University of British Columbia, Vancouver, BC, Canada, 2University of Chicago, Chicago, 
IL, United States.

Detection of unique DNA copy number variations (CNVs) in miscarriages 
suggests that their integral genes have a role in maintaining early pregnan-
cy. Previously, we identified 11 unique miscarriage CNVs in ~30% of studied 
miscarriages, which were predominantly familial in origin. Using qPCR, we 
have now screened for copy number changes of 13 genes from these mis-
carriage CNVs in 250 couples with recurrent miscarriage (RM). RM couples 
showed more frequent copy number changes in PNPLA4 (Xp22.31) (0.6% 
vs 0.3%) and STX6 (1q25.3) (0.2% vs 0%) compared to controls. For three 
genes (TIMP2, OFD1 and TRAPP2C) the RNA and protein expression was al-
tered in miscarriages that had CNVs, in keeping with their genomic copy 
number changes. In depth analysis of a maternal duplication disrupting the 
TIMP2 gene was performed in four miscarriages from one female with RM, 
due to the involvement of TIMP2 in placental remodeling and embryo deve-
lopment, and the previous suggestion that it is maternally expressed in pla-
centa. Methylation of upstream promoter sites in the miscarriages and con-
trol early pregnancy tissues, as well allelic expression levels, are consistent 
with preferential maternal expression of the TIMP2 gene in early pregnancy; 
however, the regulation of its expression and imprinting appears complex. 
Further functional studies of miscarriage CNVs may elucidate their role in 
causing miscarriage.

 J. Wen: None. C. Hanna: None. S. Martell: None. P. Leung: None. W. 
Robinson: None. M. Stephenson: None. E. Rajcan-Separovic: None.

P19.38
A monozygotic twin with TRAP sequence and an incomplete mitotic 
trisomy rescue.
M. J. V. Hoffer1, A. C. J. Gijsbers1, H. A. Zondervan2, S. Chitoe-Ramawadhdoebe1, L. 
Groenewegen1, K. Theunissen3, E. de Wilt1, P. van Bunderen1, E. Boon1, N. S. den 
Hollander1, F. J. Klumper3;  
1Dept. of Clinical Genetics, Leiden University Medical Center, Leiden, Netherlands, 2Dept. 
of Gynaecology and Obstetrics, Rijnstate Hospital, Arnhem, Netherlands, 3Dept. of 
Obstetrics, Leiden University Medical Center, Leiden, Netherlands.

Here we report a case where two rare events occurred almost simultaneous-
ly during the first 2 weeks of pregnancy.
A 38 old woman with a monozygotic twin pregnancy was referred because 
structural ultrasound analysis at 12 weeks of gestation revealed a twin re-
versed arterial perfusion (TRAP). In addition, large transsonic spaces wit-
hout any flow were present in the placenta and the fetus showed intra-uteri-
ne growth retardation without any additional structural abnormalities. The 
QF-PCR revealed an additional, relatively lower peaks for the chromosome 
18 markers, suggestive for low mosaicism for trisomy 18. Fluorescence in 
situ hybridization with uncultured amniocytes revealed trisomy 18 in 14% 
of the cells. In addition, QF-PCR analysis of both parents showed maternal 
uniparental disomy for chromosome 18 in the cell line with disomy 18. With 
karyotyping we could not confirm the trisomy 18 in 28 colonies. The preg-
nancy was terminated and follow-up studies were performed. QF-PCR ana-
lysis revealed a trisomy 18 in the placenta, a high mosaicism for trisomy 18 
in the acardiacus and confirmed low mosaicism for trisomy 18 in several 
tissues of the pump twin.
We describe a complex case where in the first 2 weeks after conception two 
separate events occurred. The combined results from different diagnostic 
tests strongly suggest that first a trisomy rescue occurred in an early post-
zygotic mitotic division followed by a division of the zygote which lead to the 
formation of a monochorionic, diamniotic twin with trisomy 18 mosaicism.

 M.J.V. Hoffer: None. A.C.J. Gijsbers: None. H.A. Zondervan: None. S. Chitoe-
Ramawadhdoebe: None. L. Groenewegen: None. K. Theunissen: None. E. 
de Wilt: None. P. van Bunderen: None. E. Boon: None. N.S. den Hollander: 
None. F.J. Klumper: None.

P19.39
Reproductive options for women with affected offspring due to an 
mtDNA mutation
S. C. E. H. Sallevelt1, D. M. E. I. Hellebrekers1, J. C. F. M. Dreesen1,2, M. Drüsedau1, S. 
Spierts1, A. T. M. Hendrickx1, C. M. H. Calis1, I. F. M. de Coo3, J. P. M. Geraedts1,2, C. E. M. de 
Die-Smulders1,2, H. J. M. Smeets1,2;  
1Department of Clinical Genetics, Maastricht University Medical Centre+, Maastricht, 
Netherlands, 2School for Developmental Biology, GROW, Maastricht University, 
Maastricht, Netherlands, 3Department of Neurology, Erasmus MC-Sophia Children‘s 
Hospital, Rotterdam, Netherlands.

Mitochondrial diseases are among the most common inborn errors of me-
tabolism, in at least 15% caused by maternally transmitted mitochondrial 
DNA (mtDNA) mutations. Severe mtDNA mutations are often heteroplasmic. 
Because of the clinical severity and the lack of treatment, couples with a pre-
vious child with an mtDNA disorder may request prevention of transmission 
to a subsequent child. PND is technically possible, but due to limitations in 
predicting the phenotype, only suitable if a high likelihood exists of offspring 
with either no mutation or a mutation load below the threshold of expressi-
on. This is the case for de novo mtDNA disease, based on the absence of the 
mutation in multiple tissues of the mother. Correct counselling is critical, as 
often wrong estimates for recurrence are given, based on the high mutation 
load in the affected child and not on the absence of the mutation in the mo-
ther. PND could be offered for reassurance. We present some illustrating ca-
ses. PND is also an option for carriers with a low mutation load, in case these 
mutations demonstrate skewing. Preimplantation Genetic Diagnosis (PGD) 
can be offered to carriers of heteroplasmic mutations with a high recurrence 
risk, followed by transfer of an embryo below a mutation-specific or general 
threshold of expression. A 95% or higher chance of being unaffected was 
found at mutant level of 18% or less, irrespective of the mutation. PGD was 
applied for the m.3243A>G, m.8993T>G and m.8344A>G mutations. All car-
riers tested produced oocytes below the threshold.

 S.C.E.H. Sallevelt: None. D.M.E.I. Hellebrekers: None. J.C.F.M. Dreesen: 
None. M. Drüsedau: None. S. Spierts: None. A.T.M. Hendrickx: None. C.M.H. 
Calis: None. I.F.M. de Coo: None. J.P.M. Geraedts: None. C.E.M. de Die-
Smulders: None. H.J.M. Smeets: None.
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P19.40
Copy number variations and their role in the etiology of Müllerian 
aplasia
M. Sandbacka1,2, É. Freitas3, M. Halttunen4, H. Laivuori5, C. Rosenberg3, K. Aittomäki1,4;  
1Folkhälsan Institute of Genetics, Helsinki, Finland, 2Department of Medical Genetics, 
Haartman Institute, University of Helsinki, Helsinki, Finland, 3Department of Genetics 
and Evolutionary Biology, Institute of Bioscience, University of São Paulo, Sao Paulo, 
Brazil, 4Department of Obstetrics and Gynecology, Helsinki University Central Hospital, 
Helsinki, Finland, 5Women´s Health, Research Programs Unit, University of Helsinki, 
Helsinki, Finland.

Müllerian aplasia (MA) is a reproductive disorder characterized by conge-
nital loss of uterus and vagina. Without treatment, intercourse is difficult 
and reproduction is only possible through surrogacy. Only a few MA patients 
have been reported with mutations in the WNT4 and LHX1, but for the ma-
jority, the cause is still unknown.
We investigated copy number variations (CNVs) that could contribute to the 
etiology of MA using aCGH (180 kb) in 50 Finnish MA patients, whose dia-
gnoses have been confirmed by laparoscopy. We identified nine CNVs, not 
commonly found in the control population, in eight (16%) patients. Seven 
of the CNVs were deletions and two were duplications, both detected in the 
same patient. Five of the observed deletions (5p14.3, 9q21.13, 11q13.4, 
15q26.1, 16p13.3) and the duplications (19q13.11, 19q13.12) were no-
vel, whereas two deletions (16p11.2 and 17q12, including the LHX1 gene) 
have been previously described in MA patients. We confirmed the sizes of 
the CNVs by SNP genotyping (HumanOmni2.5-8). Subsequently, we could 
confirm the same 16p11.2 deletion in four other MA patients. The deletion 
expands ~0.53 Mb and includes at least 26 genes.
To date, altogether 12/112 Finnish patients (10.7%) were found to carry 
CNVs. Our results lend support to complex genetic etiology of MA. Further 
studies are needed to identify the cause in the majority of patients.

 M. Sandbacka: None. É. Freitas: None. M. Halttunen: None. H. Laivuori: 
None. C. Rosenberg: None. K. Aittomäki: None.

P19.41
Best practice guidelines for Preimplantation Genetic Diagnosis of 
triplet repeat disorders
V. Viart1,2, A. Ishmukhametova1,2, S. Plaza1,2, F. Saguet1,2, S. Deans3, M. De Rycke4, J. 
Dreesen5, F. Fiorentino6, G. Kakourou7, C. Moutou8, A. Paulussen5, P. Renwick9, R. P. Naja10, 
J. Steffann11, M. J. Trujillo-Tiebas12, A. Roux1,2, M. Claustres1,2,13, A. Girardet1,2,13;  
1CHU Arnaud de Villeneuve - Laboratoire de Biologie Moléculaire, Montpellier, France, 
2INSERM - U827, Montpellier, France, 3Department of laboratory Medicine, UK NEQAS, 
Edinburgh, United Kingdom, 4Centre for Medical Genetics UZ Brussel, Brussels, Belgium, 
5Department of Clinical Genetics, Maastricht, Netherlands, 6Genoma Laboratories, Via di 
Castel Giubileo, Roma, Italy, 7Athens University Department of Medical Genetics, Athens, 
Greece, 8Laboratoire de Biologie de la Reproduction, Schiltigheim, France, 9Centre for 
Preimplantation Genetic Diagnosis, Guy’s & St Thomas’ NHS Foundation Trust, Great 
Maze Pond, London, United Kingdom, 10UCL Centre for PGD, Institute for Women’s 
Health, University College London, London, United Kingdom, 11Service de Génétique, 
Hôpital Necker-Enfants Malades, Paris, France, 12Department of Genetics, Jimenez Diaz 
Fundacion, Madrid, Spain, 13Faculté de Médecine, Université Montpellier 1, Montpellier, 
France.

Myotonic dystrophy (MD), Huntington disease (HD) Fragile X syndrome 
(FXS), spinocerebellar ataxia (SCA1, SCA2, SCA3, SCA6, SCA7, SCA17), Fried-
reich ataxia, Oculopharyngeal Muscular Dystrophy and Kennedy disease are 
caused by the expansion of unstable polymorphic trinucleotide repeats. For 
couples at risk of transmitting one of these diseases, preimplantation ge-
netic diagnosis (PGD) has become a reproductive option. According to the 
European Society of Human Reproduction and Embryology (ESHRE) PGD 
consortium, MD, HD and FXS are three of the most common indications for 
PGD for monogenic disorders. In order to define the basis for an internatio-
nal harmonization of technological protocols for PGD of triplet repeat disor-
ders, EuroGentest2 granted a workshop that was held in February 2013 in 
Montpellier, France : experts from 9 PGD centers in Europe (Athens, Brus-
sels, London, Maastricht, Madrid, Montpellier, Paris, Rome and Strasbourg) 
as well as the scheme director of EQA (UK NEQAS) for monogenic disease 
PGD attended the meeting, producing a first draft of guidelines.
Here we report the data discussed for the three most studied diseases for 
PGD : MD, HD and FXS. Several general points were addressed including :
-Strategies to use (direct or indirect analysis);
-Definition of « informative » microsatellite markers;
-Localization and genetic map of the markers used;
-Inclusion criteria depending on the number of informative markers;
-Strategies to use in the case of a lack of informativity.
Finally, depending on the triplet repeat disorder, specific recommendations 
were also reported.

 V. Viart: None. A. Ishmukhametova: None. S. Plaza: None. F. Saguet: 

None. S. Deans: None. M. De Rycke: None. J. Dreesen: None. F. Fiorentino: 
None. G. Kakourou: None. C. Moutou: None. A. Paulussen: None. P. Renwick: 
None. R.P. Naja: None. J. Steffann: None. M.J. Trujillo-Tiebas: None. A. Roux: 
None. M. Claustres: None. A. Girardet: None.

P19.42
15 years of epidemiology and genetics of Neural Tube Defects. 
Registry of Congenital Malformations of Alsace (1995-2009)
D. Badila-Timboschi1,2, E. Schaefer1,3, B. Monga3, D. Fattori3, R. Favre4, I. Nisand4, B. 
Viville4, P. Kehrli5, D. Astruc2, B. Gasser6, V. Lindner6, E. Flori7, F. Girard-Lemaire7, H. 
Dollfus1,3, B. Doray1,3;  
1Service de Génétique Médicale Hôpitaux Universitaires de Strasbourg, STRASBOURG, 
France, 2Service de Pédiatrie II, Hôpitaux Universitaires de Strasbourg, Strasbourg, 
France, 3Laboratoire de Génétique Médicale U12 Faculté de Médecine Université de 
Strasbourg, Strasbourg, France, 4Département de Gynécologie-Obstétrique Hôpitaux 
Universitaires de Strasbourg, Strasbourg, France, 5Service de Neurochirurgie Hôpitaux 
Universitaires de Strasbourg, Strasbourg, France, 6Service d‘Anatomie Pathologique, 
Centre Hospitalier général de Mulhouse, Mulhouse, France, 7Service de Cytogénétique 
Hôpitaux Universitaires de Strasbourg, Strasbourg, France.

Objectives: To review clinical and epidemiologic data of neural tube defects 
(NTDs) and to evaluate the efficiency of prenatal diagnosis in Alsace (nort-
heast of France).
Material and Methods: A population-based retrospective study from data 
of the Registry of Congenital Malformations of Alsace between 1995 and 
2009.
Results: 272 NTDs were recorded (prevalence: 1.4 per 1000), divided in 
95 cases of anencephaly-exencephaly (35 % of all cases), 18 cases of cra-
niorachioschisis (7 %), 35 cases of meningo(encephalo)cele (13 %) and 
124 cases of (myelo)meningocele/spina bifida (45 %). The prevalence has 
been quite stable throughout the period. The following data are presented 
concerning each NTD malformations: isolated or associated case, associated 
syndromes or sequence, prenatal diagnosis, outcome of pregnancy. The rate 
of prenatal diagnosis was 99 % in
anencephaly, 100 % in craniorachischisis, 77 % in meningoencephalecele 
and 79 % in myelomeningocele and the rate of termination of pregnancy 
after prenatal diagnosis was respectively 98 %, 100 %, 96 % and 97 %.
Concerning myelomeningocele, our study emphasized the circumstances of 
prenatal diagnosis, and especially the impact of evolution of Down’s syndro-
me prenatal screening. If the increased alphafetoprotein (AFP) used in the 
second trimester screening constituted a NTD indicator, is there a risk of 
misdiagnosis with the diffusion of first-trimester (without AFP) screening ?

 D. Badila-Timboschi: None. E. Schaefer: None. B. Monga: None. D. Fattori: 
None. R. Favre: None. I. Nisand: None. B. Viville: None. P. Kehrli: None. D. 
Astruc: None. B. Gasser: None. V. Lindner: None. E. Flori: None. F. Girard-
Lemaire: None. H. Dollfus: None. B. Doray: None.

P19.43
Introduction of cfDNA based screening of common trisomies in Spain
V. Cirigliano, L. Rueda, E. Ordoñez, M. Cañadas;  
Labco General Lab, Barcelona, Spain.

Objective: To evaluate the suitability of introducing cfDNA based screening 
for common autosomal trisomies in Spain.
Methods: A pilot study was designed to evaluate the implementation of the 
Harmony prenatal test (Ariosa Diagnostics) within the largest network of 
private hospitals in Spain. Women at both high and low risk of aneuploidies 
were included and 232 consecutive clinical samples were retrieved from 
singleton pregnancies of at least 10 weeks of gestation, egg donor patients 
were excluded. A total of 213 more samples were then collected also inclu-
ding egg donation pregnancies. Patients received genetic counselling before 
and after the test, results were evaluated with all available clinical informa-
tion to decide if further invasive genetic tests were necessary.
Results: Results were obtained in 429 cases (96.4%), in 2.7% of samples fi-
nal report was delayed to 3 weeks. A total of 425 cases were reported as low 
risk (<0,01%) for fetal trisomies 13, 18 and 21. In 4 cases risk score >99% 
for Trisomy 21 were reported, these results were confirmed by QF-PCR ana-
lysis of fetal cells obtained by invasive procedures.
Conclusions: cfDNA based screening for common trisomies using the Har-
mony test proved efficient and reliable, in this preliminary study we did not 
observe false positive results. Although follow up on all cases is still in pro-
gress, the test revealed to be a powerful alternative to conventional trisomy 
risk assessment, providing prompt relief of maternal anxiety and potentially 
reducing unnecessary invasive procedures

 V. Cirigliano: None. L. Rueda: None. E. Ordoñez: None. M. Cañadas: None.
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P19.44
Non Invasive Prenatal Diagnosis
P. C. Patsalis;  
Cyprus Institute of Neurology and Genetics, Nicosia, Cyprus.

For more than 40 years, prenatal diagnosis of Down syndrome is perfor-
med using invasive procedures which are associated with a significant risk 
of fetal loss (~1%). Many attempts have been made in the last two decades 
towards the development of a non-invasive prenatal diagnostic (NIPD) test. 
One of the most promising is the application of the Methylated DNA Immu-
noprecipitation (MeDIP) real time qPCR based approach. The MeDIP metho-
dology combined with high-resolution tiling arrays revealed thousands of 
Differentially Methylated Regions (DMRs) between maternal and fetal DNA 
across chromosomes 13, 18, 21, X and Y. The best 12 DMRs were used for 
the development of a novel NIPD test for trisomy 21 (NIPD21). The method 
was validated using 80 maternal blood samples including 34 Down syndro-
me pregnancies and 46 normal pregnancies demonstrating 100% specifi-
city and 100% sensitivity. The NIPD21 method was further improved and 
validated using 175 new cases, demonstrating 99.2% sensitivity and 100% 
specificity. The improved NIPD21 was created using old and new DMRs and 
taking into account their genomic position. An additional advantage is that 
it consists of only seven DMRs which simplifies the diagnostic assay and re-
duces the cost even further. In conclusion, the MeDIP real time qPCR based 

approach is an accurate, reliable NIPD test for Down syndrome. It is simple, 
fast and easy to perform in every genetic diagnostic lab worldwide as it does 
not require expensive equipment, software or special infrastructure. Addi-
tional research highlighted the potential use of the novel approach for other 
genetic disorders.

  P.C. Patsalis: E. Ownership Interest (stock, stock options, patent or other 
intellectual property); Modest; NIPD Genetics Ltd.

P19.45
Targeted sequencing of SNPs results in highly accurate non-invasive 
detection of fetal aneuploidy of chromosomes 13, 18, 21, X, and Y: a 
validation study
A. Ryan1, B. Levy2, M. Banjevic1, M. Hill1, B. Zimmermann1, S. Sigurjonsson1, N. Wayham1, 
P. Lacroute1, M. Dodd1, B. Hoang1, J. Tong1, P. Vu1, M. Hall1, Z. Demko1, M. Rabinowitz1;  
1Research and Development, Natera Inc., San Carlos, CA, United States, 2Department of 
Pathology and Cell Biology, Columbia University, New York, NY, United States.

No available non-invasive fetal aneuploidy test leverages the increased in-
formation offered by single-nucleotide polymorphisms (SNPs) and parental 
genotypes, which identify fetal ploidy state and parental origin. Here, we 
detect fetal aneuploidy at chromosomes 13, 18, 21, X, and Y via analysis of 
fetal cell-free DNA (cfDNA) from maternal blood by targeting 19,488 SNPs 
covering chromosomes 13, 18, 21, X, and Y in a single multiplex PCR reac-
tion. Maternal plasma samples (673 euploid; 52 trisomy 21; 17 trisomy 18; 
8 trisomy 13; 13 45,X) were collected at ≥9 weeks gestation under an insti-
tutional review board-approved protocol. 351 samples were externally blin-
ded. Isolated cfDNA was amplified using 19,488-plex PCR. Sequencing data 
was analyzed using the NATUS algorithm, which employs Bayesian statistics 
to analyze multiple copy number hypotheses, determine the Maximum Li-
kelihood hypothesis, and calculate sample-specific accuracies without a 
reference chromosome. In samples that passed stringent quality control 
metrics (94.1%), NATUS detected trisomy 13 (n=7; sensitivity: 100% [CI: 
59.0-100%]), trisomy 18 (n=15; sensitivity: 100% [CI: 78.2-100%]), trisomy 
21 (n=47; sensitivity: 100% [CI: 92.5-100%]), and 45,X (n=11; sensitivity: 
91.7% [CI: 61.5-99.8%]), with average calculated accuracies of >99%. Fetal 
ploidy state was determined as low as 3.9% fetal fraction and as early as 9 
weeks gestation. This is the first large-scale study, including blinded sample 
analysis, of the NATUS algorithm, which non-invasively detected fetal plo-
idy state at chromosomes 13, 18, 21, X, and Y with high accuracy. SNP- and 
NATUS-based cfDNA analysis thus offers a clinically viable, highly accurate, 
non-invasive approach to identifying fetal aneuploidies.

  A. Ryan: A. Employment (full or part-time); Significant; Natera, Inc. B. Levy: F. 
Consultant/Advisory Board; Significant; Natera, Inc. M. Banjevic: A. Employment 
(full or part-time); Significant; Natera, Inc. M. Hill: A. Employment (full or part-
time); Significant; Natera, Inc. B. Zimmermann: A. Employment (full or part-time); 
Significant; Natera, Inc. S. Sigurjonsson: A. Employment (full or part-time); 
Significant; Natera, Inc. N. Wayham: A. Employment (full or part-time); Significant; 
Natera, Inc. P. Lacroute: A. Employment (full or part-time); Significant; Natera, 
Inc. M. Dodd: A. Employment (full or part-time); Significant; Natera, Inc. B. 
Hoang: A. Employment (full or part-time); Significant; Natera, Inc. J. Tong: A. 
Employment (full or part-time); Significant; Natera, Inc. P. Vu: A. Employment (full 
or part-time); Significant; Natera, Inc. M. Hall: A. Employment (full or part-time); 
Significant; Natera, Inc. Z. Demko: A. Employment (full or part-time); Significant; 
Natera, Inc. M. Rabinowitz: A. Employment (full or part-time); Significant; Natera, 
Inc..

P19.46
Validation study of non-invasive procedures for fetal sex and RHD 
status determination
C. Giachini, F. Gerundino, S. Frusconi, C. Pescucci, G. Marseglia, E. Pelo, F. Torricelli;  
Genetic Diagnostic Unit, Careggi University Hospital, Florence, Italy.

Cell-free fetal DNA (cffDNA) in maternal plasma provides the basis for non-
invasive prenatal diagnosis. The diagnosis of fetal sex is indicated in X-linked 
genetic conditions, while fetal RhD determination is useful in RhD- women to 
identify pregnancies at risk of haemolytic disease of the fetus and newborn. 
The methods consist in multiplex qRT-PCR targeting Y chromosome-specific 
sequences (SRY-DYS14) and RHD gene for fetal sex and RHD determination, 
respectively. Since both methods are based on presence/absence of ampli-
fication signals, the simultaneous analysis of fetal DNA-specific (epigenetic) 
markers is compulsory to attest the presence of cffDNA.
We aim to validate these procedures on a large cohort of pregnant women 
(n= 2000) at different gestational period (8-11 weeks). To date 500 mater-
nal plasma samples have been collected and a first set of 50 samples (with 
known fetal sex) have been already analysed for fetal gender (table 1).
Results will be compared with QF-PCR/karyotype results and/or with follow 
up data to establish the sensibility/specificity of the methods, and therefore 
whether this test could be suitable for routine clinical settings. The intro-
duction of these procedures will allow to: i) avoid unnecessary invasive 
testing for carriers of X-linked diseases in case of female fetus that would 
be, at worst, carrier of the disease; ii) reduce the administration of anti-D 
prophylaxis by avoiding the treatment in women with RhD- fetus.

Plasma Samples 
(n=500)

Sex Determination Results  
(n=50)

Maternal 
age 

(mean ± 
SD)

Weeks‘‘ 
gestation 
(mean ± 

SD)

Invasive PD outcome 
(n=50) Female 

(n)
Male 
(n)

Sensi-
bility

Specifi-
city46,XX 

(n)
46,XY 

(n) Other (n)

34±5 9±1 23 26 1 
(47,XX,+21) 24 26 100% 100%

 C. Giachini: None. F. Gerundino: None. S. Frusconi: None. C. Pescucci: 
None. G. Marseglia: None. E. Pelo: None. F. Torricelli: None.

P19.47
No association of free fetal DNA levels in maternal plasma with 
the correct classification of trisomy 21 using the MeDIP-qPCR 
methodology.
E. A. Papageorgiou1,2, S. Kyriakou2, E. Kypri1, C. Spyrou1, E. Tsaliki1, G. Koumbaris1,2, V. 
Velissariou3, P. C. Patsalis2;  
1NIPD Genetics Ltd, Nicosia, Cyprus, 2The Cyprus Institute of Neurology and Genetics, 
Nicosia, Cyprus, 3Mitera Hospital, Athens, Greece.

Non-invasive prenatal diagnosis (NIPD) of chromosomal aneuploidies has 
been challenging. Nevertheless, experts in the field have overcome the li-
mitations of previous methodologies through the implementation of novel 
alternative approaches. We have successfully implemented the MeDIP-qPCR 
methodology and have demonstrated 99.2% specificity and 100% sensiti-
vity. We hereby present a study in which we aim to evaluate whether the 
amount of ffDNA, total DNA and “fetal fraction” found in maternal plasma in-
fluences the enrichment ratios of Differentially Methylated Regions (DMRs) 
and the correct classification of trisomy 21 using the MeDIP-qPCR metho-
dology.
Absolute quantification of ffDNA using DYS14 and total DNA using β-globin 
was applied in 83 maternal plasma samples. The quantification values for 
all 83 samples were correlated with the enrichment ratios of all seven DMRs 
and D-values that were obtained from the diagnostic formula of MeDIP-
qPCR method.
Our analysis concluded that trisomy 21 samples had significantly higher ffD-
NA and total DNA levels compared to normal samples. Enrichment ratios of 
the majority of DMRs studied exhibited no association with ffDNA, total DNA 
and “fetal fraction” and only a small portion of DMRs exhibited moderate 
association. Correlation studies of ffDNA, total DNA and “fetal fraction” with 
the diagnostic D-value showed weak to no association but without affecting 
the classification of trisomy 21. Therefore, he hereby demonstrated that the 
MeDIP-qPCR is the only methodology describes so far in which the variabili-
ty in the amount of ffDNA and total DNA among maternal samples does not 
affect the correct non-invasive prenatal diagnosis of trisomy 21.

  E.A. Papageorgiou: E. Ownership Interest (stock, stock options, patent or other 
intellectual property); Modest; NIPD Genetics Ltd. S. Kyriakou: None. E. Kypri: 
None. C. Spyrou: None. E. Tsaliki: None. G. Koumbaris: None. V. Velissariou: 
None. P.C. Patsalis: E. Ownership Interest (stock, stock options, patent or other 
intellectual property); Modest; NIPD Genetics Ltd.
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P19.48
Non-invasive prenatal diagnosis (NIPD) of RHD and fetal sex using cell 
free fetal DNA (cffDNA) from maternal plasma
S. Madjunkova1,2, T. Madgett3, M. Madjunkov4, N. Avent3, D. Plaseska-Karanfilska1;  
1Macedonian Academy of Sciences and Arts, Research Center for Genetic Engineering 
and Biotechnology “Georgi D. Efremov”, Skopje, Macedonia, The Former Yugoslav 
Republic of, 2Mount Sinai Hospital, Department of pathology and laboratory medicine, 
Toronto, ON, Canada, 3School for Biological and Biomedical sciences, University of 
Plymouth, Plymouth, United Kingdom, 4Clinic of gynecology and obstetrics, Medical 
faculty, Skopje, Macedonia, The Former Yugoslav Republic of.

Cell free fetal DNA (cffDNA) in maternal blood is a valuable source of fetal 
material for non-invasive prenatal diagnosis (NIPD). The major clinical use 
of cffDNA genotyping has been for the NIPD of fetal RHD status and fetal sex 
in the pregnancies at risk of haemolytic disease of the fetus and newborn 
(HDFN) or X-linked disorders, respectively. The aim of our study was to eva-
luate the specificity and sensitivity of the real-time quantitative PCR method 
for NIPD of RHD status and fetal sex determination in a clinical diagnostic 
setting. A total of 71 pregnancies at risk of HDFN were enrolled in the study 
(66%-T3, 26%-T2 and 8%-T1). RHD genotyping was done using real-time 
PCR amplification of exon 5 and 7 of RHD gene while fetal sex was deter-
mined by amplification of multi-copy DYS14 marker on Y-chromosome. In 
addition a multiplex PCR amplifying the 10 exons of RHD gene was perfor-
med on maternal and fetal DNA to exclude partial/weak RHD phenotypes. 
CffDNA results were compared to the results from DNA from amniocente-
sis/chorionic villi sampling. NIPD showed that 34% (24/71) of the fetuses 
were RHD negative and 35/71 (49.3%) were males. NIPD results were fully 
concordant with those of invasive tests, giving a 100% sensitivity and spe-
cificity of the test. We didn’t detect any RHD variants in our study group. In 
conclusion, this method can be used in clinical practice for targeted anti-
RhD prophylaxis and improvement of management of RHD fetomaternal 
incompatibility and in pregnancies at risk for X-linked disorders.

 S. Madjunkova: None. T. Madgett: None. M. Madjunkov: None. N. Avent: 
None. D. Plaseska-Karanfilska: None.

P19.49
Noninvasive detection of fetal trisomy 21: systematic review and 
report of quality and outcomes of diagnostic accuracy studies 
performed between 1997 and 2012
E. Mersy1,2, L. J. M. Smits3, L. A. A. P. van Winden4, C. E. M. de Die-Smulders1,2, S. E. 
Netherlands NIPT consortium5, A. D. C. Paulussen1,2, M. V. E. Macville1,2, A. B. C. 
Coumans2,4, S. G. M. Frints1,2;  
1Department of Clinical Genetics, Reproductive Genetics, Maastricht University Medical 
Center+, Maastricht, Netherlands, 2GROW School for Oncology and Developmental 
Biology, Maastricht University Medical Center+, Maastricht, Netherlands, 3Department 
of Epidemiology, Maastricht University, Faculty of Health, Medicine and Life Sciences, 
Maastricht, Netherlands, 4Department of Obstetrics & Gynaecology, Prenatal Diagnosis, 
Screening and Therapy, Maastricht University Medical Center+, Maastricht, Netherlands, 
5South-East Netherlands NIPT consortium, Maastricht University Medical Center+, 
Maastricht, Netherlands.

Background: Research on noninvasive prenatal testing (NIPT) of fetal triso-
my 21 detection is developing fast. Commercial tests have become available. 
To provide an up-to-date overview, an evaluation of the methodological qua-
lity and outcomes of diagnostic accuracy studies published between 1997 
and 2012, was made.
Methods: Of 79 abstracts, 16 studies were included as they evaluated the 
diagnostic accuracy of a molecular technique for NIPT of trisomy 21, and 
test sensitivity and specificity were reported. Diagnostic parameters were 
analyzed and possible bias and applicability were evaluated utilising the 
QUADAS-2 tool.
Results: Recently published large cohort studies (7/16) examined massive-
ly parallel sequencing (MPS) with or without pre-selection of chromosomes, 
and reported sensitivities between 98.58% (95% CI 95.9-99.5%) and 100% 
(95% CI 96-100%), and specificities between 97.95% (95% CI 94.1-99.3%) 
and 100% (95% CI 99.1-100%). None of the studies had overall low risk of 
bias and low concerns regarding applicability. MPS with and without pre-
selection of chromosomes exhibits an excellent negative predictive values 
(100%) in conditions with disease odds from 1:1500 to 1:200. However, po-
sitive predictive values were lower, even in high-risk pregnancies (19.7%-
100%).
Conclusion: NIPT of trisomy 21 by MPS is promising and likely to replace 
the prenatal serum screening test that is currently combined with nuchal 
translucency measurement. Before NIPT can be introduced in a social in-
surance health care system, more evidence is needed from large prospective 
diagnostic accuracy studies and further assessment, of whether NIPT can be 
provided in a cost-effective, timely, and equitable manner, is required.

 E. Mersy: None. L.J.M. Smits: None. L.A.A.P. van Winden: None. C.E.M. 

de Die-Smulders: None. S.E. Netherlands NIPT consortium: None. A.D.C. 
Paulussen: None. M.V.E. Macville: None. A.B.C. Coumans: None. S.G.M. 
Frints: None.

P19.50
R72P p53 single nucleotide polymorphism in patients with repeated 
implantation failure and pregnancy loss: influence in the outcome of 
IVF cycle.
B. Lledo1, A. Turienzo1, J. A. Ortiz1, R. Morales1, J. Ten2, J. Llacer2, R. Bernabeu2;  
1INSTITUTO BERNABEU BIOTECH, Alicante, Spain, 2INSTITUTO BERNABEU, Alicante, 
Spain.

INTRODUCTION: Significant differences in the codon 72 polymorphic form 
p53 might affect its activity, R72 is markedly better than P72. Previous stu-
dies shown R72P polymorphism is a risk factor for implantation failure. The 
aim of this work was investigate whether R72P p53 polymorphism has a 
higher prevalence among women with recurrent implantation failure (RIF) 
and pregnancy loss (RPL) and its influence in their IVF cycle outcome.
MATERIAL AND METHODS: p53 polymorphism P72 has been studied in 181 
women. The control group included 83 oocyte donors. In the study group 
98 women were included: 44 with RIF and 54 with RPL. From the study 
group, 70 patients underwent IVF-cycles (43 RPL and 27 RIF) at Instituto 
Bernabeu.
RESULTS: The frequency of P72/P72 genotypes on p53 gene among women 
experiencing RIF was 11.4% vs 18.5% for those with RPL and 6% in controls 
(p<0.01). Significant differences were reported in pregnancy rate (73.3% 
for RR, 67.6% for RP and 33.3% for PP; p<0.05), embryo implantation rate 
(36.6% for RR, 43.3% for RP and 19.6% for PP; p<0.05) and ongoing preg-
nancy rate (46.7% for RR, 52.9% for RP and 14.3% for PP; p<0.05) among 
women suffering RIF and RPL.
DISCUSSION: Genotyping p53 gene is an important factor for determining 
the prognosis of IVF cycles on RIF and RPL women because P72 on p53 gene 
is more prevalent in RIF and RPL patients than fertile population. Moreover, 
patients carrying a PP genotype on p53 codon 72 will have less chance to 
achieve an ongoing pregnancy.

 B. Lledo: None. A. Turienzo: None. J.A. Ortiz: None. R. Morales: None. J. Ten: 
None. J. Llacer: None. R. Bernabeu: None.

P19.51
Evaluation of prenatal samples analyzed with the AmplideX FMR1 
PCR assay
K. Storm1, N. Peeters1, E. Reyniers1, I. De Clercq2, K. Claes2, G. Mortier1, W. Wuyts1;  
1Center for Medical Genetics, Antwerp, Belgium, 2Center for Medical Genetics, Ghent, 
Belgium.

Abnormal expansion of the CGG repeat in the 5’ UTR of the FMR1 gene 
causes Fragile X syndrome. The CGG repeat lengths can be divided in four 
diagnostic categories: normal, grey zone, premutation and full (methylated) 
mutation alleles. In our lab, Fragile X testing is performed by sizing the CGG 
repeat with a commercially available assay, the AmplideX FMR1 PCR Kit 
(Asuragen), comprising primers for a sizing PCR and a CGG triplet-repeat 
primed PCR. Validation experiments confirmed Asuragen’s results with de-
tection of all FMR1 expansion types, with an analytical sensitivity of 100%, 
a detection limit of 10% for a full mutation and an accurate repeat sizing. 
The validation experiments were performed on different matrices, inclu-
ding previously analyzed prenatal samples. In routine, additional prenatal 
samples were analyzed. The results of these prenatal samples will be pre-
sented in more detail. Four CV samples showed an unexpectedly number of 
gene-specific sizing peaks: including one triploidy, one sample mosaic for 
a premutation/full mutation as a result of both contraction and expansion 
of the maternal repeat, and two samples with a low percentage of maternal 
contamination. In conclusion, the Asuragen assay was found very reliable 
and sensitive for detection of Fragile X (expanded) alleles in different ma-
trices, including prenatal samples, with the additional advantages of a fast 
turnaround time and need for only a small amount of DNA. Moreover, imple-
mentation of the TP-PCR assay significantly reduces the need for Southern 
analysis or other methylation-sensitive assays.

 K. Storm: None. N. Peeters: None. E. Reyniers: None. I. De Clercq: None. K. 
Claes: None. G. Mortier: None. W. Wuyts: None.
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P19.52
A pilot study for prenatal and preconceptional Fragile-X Syndrome 
screening in the Balearic Islands
R. Alfaro, J. Rosell, D. Heine-Suñer;  
Hospital Universitari Son Espases, Palma de Mallorca, Spain.

The Fragile X-syndrome (FXS) is caused by the expansion of a CGG triplet 
located in the 5’UTR region of the FMR1 gene and is one of the most fre-
quent causes of hereditary intellectual disability. The estimated incidence 
of FXS in males in the Spanish population is 1 in 2500 for full mutation and 
about 1 in 250 for premutation (Fernandez-Carvajal et al. 2009). Although 
the prevalence of premutation in Spanish women has not been established, 
estimates in other western countries range from approximately 1 in 150 to 
1 in 250. Given the severity of the disease, its high incidence in the general 
population, the exclusively maternal expansion, the familial and social im-
pact of the FXS, and the high level of detection of current techniques (99%), 
we think that screening for FXS in women of reproductive age is a reliable 
and desirable option. Therefore, we have initiated a pilot study in the Balea-
ric Islands to determine the feasibility and acceptability of prenatal and/or 
preconceptional screening in women of childbearing age. The results obtai-
ned so far, in a total of 422 women (117 preconceptional and 305 prenatal) 
indicate a high acceptability of FX screening in women that are referred for 
prenatal or preconceptional consultation. Surprisingly, the incidence of car-
riers of a premutation (55-200 repeats) is (to date) very high: 1 in 60, which 
may indicate a higher prevalence than previously thought. We will present 
updated results based on a total of approximately 2000 women.

 R. Alfaro: None. J. Rosell: B. Research Grant (principal investigator, collaborator 
or consultant and pending grants as well as grants already received); Significant; 
Abbott Molecular. D. Heine-Suñer: B. Research Grant (principal investigator, 
collaborator or consultant and pending grants as well as grants already received); 
Significant; Abbott Molecular. D. Speakers Bureau/Honoraria (speakers bureau, 
symposia, and expert witness); Modest; Abbott Molecular.

P19.53
Improving Preimplantation Genetic Diagnosis for Fragile X Syndrome: 
a new powerful single-round multiplex test.
E. KIEFFER1, J. C. NICOD1, N. GARDES1, C. KASTNER1, N. BECKER1, C. CELEBI1, O. 
PIRRELLO1, C. RONGIERES1, I. KOSCINSKI1,2, P. GOSSET1, C. MOUTOU1,2;  
1Hopitaux Universitaires de Strasbourg - CMCO, 67303 SCHILTIGHEIM CEDEX, France, 
2Université de STRASBOURG, Strasbourg, France.

Fragile X (FraX) syndrome is the most common cause of inherited mental 
retardation, affecting around one out of 2500 individuals. FraX is caused by 
expansion of an unstable CGG repeat located in the FMR1 gene on Xq27.3. 
Preimplantation Genetic Diagnosis (PGD) can be proposed to couples at risk 
of transmitting the disease, i.e. when the female carries a premutation or a 
full mutation.
Technical conditions for FraX PGD are not trivial for many reasons: i) single-
cell CGG-amplification is obtained for normal alleles only, limiting the use 
of a direct test to couples informative for this locus; ii) GC-rich DNA content 
of the repeats perturbs the amplification of other loci (i.e. microsatellites 
sequences) by single cell multiplex-PCR; iii) currently used polymorphic 
markers show limited to no informativity for a non-negligible part of the 
couples asking for PGD. Moreover, premature ovarian failure occurring in 
some premutated women often leads to poor oocyte retrieval and only few 
embryos analysed during PGD. Thus, a powerful PGD test is of fundamental 
importance to minimize the rate of non-diagnosed embryos.
We describe a new single-cell, indirect multiplex PCR using unpublished, 
highly heterozygous polymorphic markers. Globally increased informativity 
improves robustness of this test. Futhermore, it allows PGD feasibility for 
some couples for which previous strategies were not applicable. It was ap-
plied alone (on 2 cells) or concurrently with CGG repeats amplification (on 
one cell per test) for 4 PGD cycles: 10 embryos were analysed, all were suc-
cessfully diagnosed, 6 were transferred, and 2 pregnancies are ongoing.

 E. Kieffer: None. J.C. Nicod: None. N. Gardes: None. C. Kastner: None. N. 
Becker: None. C. Celebi: None. O. Pirrello: None. C. Rongieres: None. I. 
Koscinski: None. P. Gosset: None. C. Moutou: None.

P19.54
Attitudes toward preimplantation genetic diagnosis (PGD) procedure 
among couples performing PGD for autosomal dominant disorders
S. Zuckerman1,2, S. Gooldin3, E. Levy Lahad1,2, G. Altarescu1,2;  
1Medical Genetics Institute - Shaare Zedek Medical Center, Jerusalem, Israel, 2Hebrew 
University - Hadassah Medical School, Jerusalem, Israel, 3Hebrew University - The 
Department of Sociology and Anthropology, Jerusalem, Israel.

PGD technology provides an alternative to prenatal diagnosis (PND), and 

since PGD obviates the need for pregnancy termination (TOP), some argue 
that the moral justification for using it should be less strict than for PND. 
Others claim that the ethical and social implications of using PGD resemble 
‚eugenic‘ ideas and thus advocate minimizing or banning its practice.
PGD has been widely used in Israel, by many sectors of the population, for 
a broad range of conditions. While any couple at risk for genetic disease in 
their offspring face dilemmas regarding their reproductive future, one of 
the unique groups of PGD consumers are individuals living with a medical 
condition which they choose to prevent in their future offspring. As a part 
of a larger project on the attitudes of PGD users in Israel, semi-structured 
in-depth interviews were carried out with 13 PGD users with autosomal do-
minant disorders (Achondroplasia, Myotonic Dystrophy, Neurofibromatosis 
etc). The interviews explored decisions, experiences, concerns, and attitu-
des toward PGD. Issues concerning medical, ethical and sociological aspects 
of PGD were also analyzed.
Preliminary findings show that the main reason for using PGD was to pre-
vent difficult lifetime experiences related to the genetic condition. However, 
more than half of the interviewees thought their condition does not justify 
TOP. For them, PGD is the only acceptable preventive procedure.
Understanding the experiences and attitudes of PGD consumers will contri-
bute to the development of counseling programs for future PGD users and 
will assist in fostering a public debate concerning various aspects of PGD. 

 S. Zuckerman: None. S. Gooldin: None. E. Levy Lahad: None. G. Altarescu: 
None.

P19.55
Reproductive life after preimplantation genetic diagnosis; the 
decisions couples make and why.
A. Lashwood1, C. Patch2, Y. Khalaf1, C. Williams3;  
1Centre for Preimplantation Genetic Diagnosis, Guy‘s Hospital, London, United Kingdom, 
2Clinical Genetics, Guy‘s Hospital, London, United Kingdom, 3Brunel University, London, 
United Kingdom.

Success rates for PGD are well documented, but little evidence exists about 
the impact on reproductive decisions. An understanding of the decisions 
couples make and why after PGD provides valuable information in counsel-
ling potential PGD couples.
Questionnaires were sent to 251 eligible couples who had PGD between 
1999-2007 at Guys Hospital; 113/251 (45%) were returned. Of these 
68/113 (60.2%) couples were successful and 45/113 (39.8%) were unsuc-
cessful.
The main reasons for PGD were; avoidance of termination of pregnancy, 
recurrent miscarriages and fertility problems with genetic risk. Successful 
couples had 105 babies and 9 of the unsuccessful couples had miscarria-
ges following positive pregnancy tests. There were 53 unaffected non PGD 
children across both groups, at least 12 of whom were born after PGD. The 
unsuccessful couples had 5 affected children after PGD.
The reasons behind post PGD reproductive decisions were complex. Ir-
respective of prior success: emotional and physical stress, cost, impact of 
treatment and success rates were given as reasons not to proceed with 
further PGD. Successful PGD gave couples the confidence to try naturally. 
Lack of alternative choices balanced against a strong desire for children lead 
to options chosen by unsuccessful couples. After treatment couples in both 
groups reviewed their perception of the underlying genetic risk.
The findings provide insight into the value of PGD as a reproductive opti-
on and the impact it has on couples. Evidence of the reproductive decisions 
made after PGD should contribute to the discussions clinicians have with 
couples opting for PGD treatment.

  A. Lashwood: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Modest; 
Newlife Charity. C. Patch: None. Y. Khalaf: None. C. Williams: None.

P19.56
Molecular techniques as an alternative to FISH (fluorescence in 
situ hybridization) in preimplantation genetic diagnosis (PGD) of 
reciprocal translocation
T. Frumkin1, V. Gold1, S. Peleg1, T. Schwartz1, A. Carmon1, B. Almog1, D. Ben-Yosef1, A. 
Amit1, Y. Yaron1,2, M. Malcov1;  
1Racine IVF Unit, Department of Ob/Gyn, Lis Maternity Hospital, Sourasky Medical 
Center, Tel Aviv, Tel Aviv, Israel, 2Prenatal Diagnosis Unit, Genetic Institute,Sourasky 
Medical Center, Tel Aviv, Israel.

Objective: The standard method for PGD of reciprocal translocations is FISH 
using commercial probes. This associates with 5-7% misdiagnoses due to 
non-specific hybridization, overlapping or split signals. We sought to evalu-



ABSTRACTS POSTERS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG 441

Back to index

ate whether accuracy may be improved by polymorphic marker analysis and 
array comparative genomic hybridization (CGH).
Methods: Balanced carrier of t(14;21)(q11.2;q22.1) has opted for PGD. Since 
commercial fluorescence probes were not available we designed a multiplex 
PCR protocol using polymorphic markers in 3 different regions along the 
relevant chromosomes and applied to PGD. For reanalysis, affected embryos 
were subjected to array CGH.
Results: Haplotype analysis of parental genomic DNA revealed that of 30 
polymorphic markers tested, only 12 were informative (4 in each region). 
Ten embryos were biopsied for PGD and only one was diagnosed with ba-
lanced chromosomal constitution. Five embryos were unbalanced and sin-
ce parental alleles were excessively overlapping in four embryos, diagnosis 
was inconclusive. These embryos were reevaluated by array CGH with 40 
probes on average in each locus that confirmed the suspected chromosomal 
aberration.
Conclusion: CGH array may be the most accurate and reliable method for 
detection of chromosomal imbalances in PGD, but is relatively expensive. 
Polymorphic marker analysis is an accurate technique when there are at 
least 4 fully informative markers around the translocation sites. However, 
dozens of primers that must be tested make it time consuming and not cost 
effective approach. FISH is rapid, economical, relatively reliable, but, when 
no commercial probes are available, array CGH is favored over markers ana-
lysis for PGD of translocation.

 T. Frumkin: None. V. Gold: None. S. Peleg: None. T. Schwartz: None. A. 
Carmon: None. B. Almog: None. D. Ben-Yosef: None. A. Amit: None. Y. Yaron: 
None. M. Malcov: None.

P19.57
Developmental neuropsychological assessment of 4-5 years old 
children born following Preimplantation Genetic Diagnosis
G. Altarescu1, G. C. Sacks2, J. Guedalia3, T. Gilboa4, E. J. Margalioth5, E. Levy Lahad6, T. 
Eldar Geva5;  
1Preimplantation Genetic Unit, Medical Genetics Institute, Shaare Zedek Medical 
Center, Jerusalem, Israel, 2Preimplantation Genetic Unit, Shaare Zedek Medical Center, 
Jerusalem, Israel, 3Neuropsychology Unit, Shaare Zedek Medical Center, Jerusalem, 
Israel, 4Pediatric Neurology Unit, Shaare Zedek Medical Center, Jerusalem, Israel, 5IVF 
Unit, Shaare Zedek Medical Center, Jerusalem, Israel, 6Medical Genetics Institute, Shaare 
Zedek Medical Center, Jerusalem, Israel.

Introduction: Preimplantation genetic diagnosis (PGD) is a technique that 
enables the prevention of affected embryo transfer for couples at risk of 
transmitting a genetic disorder to offspring. Due to its relative invasiveness 
it is essential to identify any adverse effects on the long term development 
of children born as a result of PGD.
Aim: The aim of this study was to measure and evaluate developmental neu-
ropsychological profiles of 4-5-year-old children born after PGD relative to 
norms representing the general population.
Materials and methods: Twenty seven, 4-5 year old, PGD children were 
recruited. Participants were subjected to a battery of neuropsychological 
assessments including: WPPSI-III(cognitive development), PLS-4(language 
development), WRAVMA(visual motor abilities), CARS2(screening test for 
autistic spectrum disorders) and the Miles ABC Test(ocular dominance). Pa-
rental questionnaires regarding executive function and demographics were 
performed as well. Each subject’s tests results were compared to each test’s 
norms as provided by the test authors. When available, Israeli norms were 
used for comparison.
Results: Children born after PGD showed scores within the normal or 
above-normal ranges for all developmental outcomes. The mean WPPSI 
Full Scale Intelligence Quotient and Verbal Intelligence Quotient were signi-
ficantly higher than the general population(P=0.013), although not clinically 
significant(100±15). All other tests performed within normal test ranges.
Conclusions: This pilot study shows that children conceived after PGD dis-
play normal developmental neuropsychological outcomes at age 4-5 years 
when compared to age-matched normal children in the general population. 
A larger controlled study is needed to confirm the validity of this conclusi-
on.

 G. Altarescu: None. G.C. Sacks: None. J. Guedalia: None. T. Gilboa: 
None. E.J. Margalioth: None. E. Levy Lahad: None. T. Eldar Geva: None.

P19.58
Overcoming limitations of single cell analysis in duplicated 
genomic regions using multiple displacement amplification for 
Preimplantation Genetic Diagnosis (PGD)
D. A. Zeevi1, P. Renbaum1, R. Ron-El2, T. Eldar-Geva1,3, A. Raziel2, B. Brooks1, D. 
Strassburger2, E. J. Margalioth1, E. Levy-Lahad1,3, G. Altarescu1,3;  

1Shaare Zedek Medical Center, Jerusalem, Israel, 2Assaf Harofeh Medical Center, Tel Aviv, 
Israel, 3Henrew University Medical School, Jerusalem, Israel.

PGD on single cells requires concurrent analysis of a mutation together with 
multiple linked polymorphic markers from closely related family members 
in order to prevent misdiagnosis. In PGD cases involving childless de novo 
mutation carriers, linkage cannot be performed based on family members 
but rather must first be identified in single gametes. This is an especially 
difficult task if the mutation to be assayed lies in a duplicated genomic regi-
on because gene-specific long-range PCR must be coupled with short-range 
PCR analysis of genetic markers on single cells. Here we describe a novel 
method by which accurate PGD of pseudogene-homologous mutations can 
be achieved. Essentially, we performed multiple displacement amplificati-
on on single sperm or blastomeres followed by haplotype construction and 
long range PCR-based mutation analysis. This original and universal strategy 
was used to establish allelic association for two different mutations in genes 
with one or more pseudogene copies (IKBKG and PKD1). For IKBKG, the me-
thod was implemented during a PGD cycle which resulted in the birth of a 
healthy child. Regarding PKD1, our method detected unexpected germline 
mosaicism in single sperm from the mutation carrier. These results indicate 
that the methodology overcomes pseudogene masking while still facilitating 
the detection of single copy targets with high accuracy.

 D.A. Zeevi: None. P. Renbaum: None. R. Ron-El: None. T. Eldar-Geva: 
None. A. Raziel: None. B. Brooks: None. D. Strassburger: None. E.J. 
Margalioth: None. E. Levy-Lahad: None. G. Altarescu: None.

P19.59
Introducing Preimplantation Genetic Screening (PGS) by array 
comparative genomic hybridization in Hungary: improving outcome 
of in vitro fertilization
D. Debreceni1, Z. Kósa2, S. Sávay2, M. Csenki2, L. Nánássy2, B. Dudás2, Z. Dömötör1, A. 
Vereczkey2;  
1Reprogenex Gene Diagnostic Laboratory, Budapest, Hungary, 2Versys Clinics, Human 
Reproduction Institute, Budapest, Hungary.

The aim of our study was to assess the aneuploidy patterns of embryos from 
Hungarian patients undergoing in vitro fertilization (IVF). Day three em-
bryos had one cell removed as a biopsy specimen before DNA amplification 
and microarray comparative genomic hybridization (aCGH) analysis were 
performed.
Our retrospective study was performed on 421 human embryos from 107 
Hungarian patients (ave. age: 36.69). Out of them 28.98% were normal, 
34.44% had complex aneuploidy (embryos with >2 chromosome abnor-
malities), 11.88% were double aneuploidies, 13.78% monosomies and 
10.93% trisomies. The number of complex abnormal embryos significantly 
increased with advancing maternal age while the occurance of normal em-
bryos decreased, from 37.23% and 39.89% in patients ≤35 to 69,51% and 
10.97% in patients 41 and older, respectively. Out of 107 patients, 73 had 
normal embryos. 16 of these patients have ongoing pregnancies and four of 
them delivered children already.
The results show similar tendencies with previous observations at nu-
merous points; most importantly, the higher the maternal age, lower the 
euploid/aneuploid ratio is. The occurrences of the monosomy and trisomy 
events in the examined embryos decreased, while complex aneuploidies in-
creased with elevated maternal age. Despite the finding of previous studies, 
which described chromosome X as a chromosome with the highest frequen-
cy of aneuploidy, in our study the aneuploidy of sex chromosomes were ex-
tremely rare. The most common aneuploidies were for chromosomes 15, 5, 
16, 10, 20 and 1. The rarest aneuploidies were for chromosome Y, 4, 12, 3, 
11 and 2.

 D. Debreceni: None. Z. Kósa: None. S. Sávay: None. M. Csenki: None. L. 
Nánássy: None. B. Dudás: None. Z. Dömötör: None. A. Vereczkey: None.

P19.60
Preimplantation genetic screening with used 24sure microarrays, our 
results and the success of in vitro fertilization cycles
I. Slamova1,2, V. Horinova1, K. Okenkova3, K. Texlova1, L. Pracharova3, S. Kloudova4, E. 
Matejickova3, P. Texl5;  
1Sanatorium Helios ltd., Laboratory of Medical Genetics, Brno, Czech Republic, 
2Department of Genetics and Molecular Biology, Institute of Experimental Biology, 
Faculty of Science,, Brno, Czech Republic, 3Sanatorium Helios ltd., Laboratory of 
Embryology, Brno, Czech Republic, 4Sanatorium Helios ltd., Laboratory of Andrology, 
Brno, Czech Republic, 5Sanatorium Helios ltd., Brno, Czech Republic.

Chromosomal abnormalities are a major cause of the failure of embryos im-
plantation and of miscarriages, also their number increases in oocytes with 
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age. Preimplantation genetic screening (PGS) is a principally new approach 
for the prevention of genetic disorders, which allows the selection of unaf-
fected embryos in in vitro fertilization (IVF) cycles. PGS can be applied for 
chromozomal abnormalities such as aneuploidies using diagnostic protocols 
based on the Fluorescence in situ hybridization (FISH) or Array comparative 
genomic hybridization (aCGH).
In our work we studied cells of trophectoderm in 185 embryos. We analysed 
DNA of cells of trophectoderm with the use of 24sure microarrays BlueGno-
me. We obtained DNA from the few cells by the whole genome amplificati-
on. We found 30 % of abnormal embryos in group of women younger than 
35 years and 49 % of abnormal embryos in group of women older than 35 
years. Then the total 36 % in all analysed embryos was abnormal. Major part 
of abnormalities represented partial or total gains and losses of chromoso-
mes 1, 7, 15, 16, 18 and 21.
The results of genetic analyses of embryos should serve as a supporting tool 
for the determination of chromosomal aberrations in embryos. Probability 
of pregnancy and birth of a healthy child improves the selection of embryos 
without aberrations. The succes rate of an IVF cycle is in our centre 68% 
with the use of PGS and strictly one embryo transfer. Cooperation is very 
important between embryology and andrology. Obtaining good-quality em-
bryos is crucial for PGS.

 I. Slamova: None. V. Horinova: None. K. Okenkova: None. K. Texlova: 
None. L. Pracharova: None. S. Kloudova: None. E. Matejickova: None. P. Texl: 
None.

P19.61
Preclinical validation of oligonucleotide array-CGH method for 
preimplantation genetic screening
V. Vallová1,2, D. Páralová1, J. Smetana1,3, A. Mikulášová1,3, V. Hubinka4, L. Slivková4, Š. 
Machač4, M. Koudelka4, P. Kuglík1;  
1Laboratory of Molecular Cytogenetics, Institute of Experimental Biology Faculty of 
Science, Masaryk, Brno, Czech Republic, 2Department of Medical Genetics, University 
Hospital, Brno, Czech Republic, 3Babak Myeloma Group, Department of Pathological 
Physiology, Faculty of Medicine, Masaryk University, Brno, Czech Republic, 4Reprofit 
International Ltd., Brno, Czech Republic.

The field of diagnosis of embryos for chromosome abnormalities, i.e. preim-
plantation genetic screening (PGS), has been recently re-energized by the 
introduction of microarray-based technologies allowing analysis of all 24 
chromosomes in one test and thus providing much more information than 
approaches used in the past. There are two microarray platforms (BAC and 
oligonucleotide based) developed for use in PGS.
We describe preclinical validation of the oligonucleotide based arrays used 
for PGS performed on blastocyst biopsy. The validation was done in several 
steps: 1) validation of whole genome amplification (WGA) protocol; 2) vali-
dation of array platform on appropriate cell samples; and 3) determination 
of PGS array resolution.
The WGA and array platform validation was done by testing of 5-10 cells 
from lymphocytes of normal control samples and sample with a Down 
syndrome to ensure the consistent results on the array. In the second step, 
samples from blastocysts with known aneuploidies were tested. WGA me-
thod based on GenomePlex adjusted for single cell amplification (PicoPlex, 
Rubicon) was selected as the satisfactory amplification method and the Sin-
gle Cell Aneuploidy Array 15K from Oxford Gene Technologie as the optimal 
array platform.
Array CGH resolution was tested using diluted DNA from samples with 
known chromosomal aberrations. Using our optimized protocol, we were 
able to detect multiple chromosome abnormalities including aneuploidies 
but also smaller structural abnormalities as, e.g. 2 Mb deletion.
Our results indicate that this oligonucleotide array platform can be reliably 
used for PGS in patients undergoing IVF.
Supported by OP VK CZ.1.07/2.3.00/20.0183

 V. Vallová: None. D. Páralová: None. J. Smetana: None. A. Mikulášová: 
None. V. Hubinka: None. L. Slivková: None. Š. Machač: None. M. Koudelka: 
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P19.62
Placental growth factor in prenatal diagnosis
M. Macek sr.1, M. Pešková1, M. Turnovec1, D. Springer2, R. Vlk1, G. Stránská1, I. Špálová1, R. 
Krejčí1, A. Kestlerová3, V. Novotná3, L. Krofta3, M. Macek jr.1;  
1University Hospital Motol, Prague, Czech Republic, 2General Teaching Hospital, Prague, 
Czech Republic, 3Institute for the Care of Mother and Child, Prague, Czech Republic.

Placental Growth Factor (PlGF) improves 1st trimester trisomy 21 screening, 
detects risk of early preeclampsia (PE) and allows low-dose aspirin preven-
tion before 16th week. The aim was to ascertain control levels within 9th-18th 

weeks in Czech women.
PlGF was examined in 315 sera within 8th-13th and 155 within 14th-18th 
weeks by Delfia Xpress. The aneuploidy and PE risk were ascertained by 
LifeCycle/Elipse and Preeclampsia Predictor (usable only for 1st trimester).
Levels for 3rd, 5th, 25th, 50th, 75th and 95th precentiles within 9th-18th weeks 
correspond to the Perkin Elmer‘s percentiles published for 9th-13th week 
only. PlGF linearity increase within 9th-18th week was identical with pu-
blished data. The cut-off levels for 9th-18th weeks were calculated for the PE/
aneuploidy risks. PE 1st trimester risk was found in 2 women (<5th percen-
tile). Decreased levels were found in 2 pregnancies with gestational hyper-
tension. The levels in 16 pregnancies with severe PE referred for Caesarean 
section within 30th-40th weeks corresponded to medians for 9th-20th weeks. 
Beneficial consequence of PlGF in trisomy 21 1st trimester was confirmed by 
isolated PlGF decrease (<3rd percentile, 1 case) and isolated increase (>75th 
percentile, 2 cases). PlGF decrease (<5th percentile) was observed in 2/3 tri-
ploidies. In one trisomy 21 PAPP-A, βhCG and PlGF were normal in 11+6 
week, increased βhCG and PlGF <3rd percentile in 15+1.
The results support the inclusion of the PlGF to the 1st trimester screening of 
aneuploidies and early PE treatment.
Acknowledgement: Supported by conceptual research of FNM 64203, 
CZ.2.16/3.1.00/24022 and IGA NT13770.
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P19.63
CASK gene Deletion in a Female Presenting with Cystic Hygroma, 
Echogenic Bowel and IUGR - Expanding the Fetal CASK phenotype
A. Guerin1, N. Martin2, D. Chitayat1,2;  
1The Hospital for Sick Children, Toronto, ON, Canada, 2Mount Sinai Hospital, Toronto, 
ON, Canada.

CASK is a calcium/calmodulin dependent serine protein kinase that belongs 
to the membrane associated guanylate kinase (MAGUK) protein family. Lo-
cated on the X chromosome, heterozygous mutations in the CASK gene have 
previously been described in females with severe intellectual disability, mi-
crocephaly and pontocerebellar hypoplasia (MICPCH)(MIM 300749) and FG 
syndrome 4 (MIM 300422).
To date, there has been no prenatal description of mutations or whole gene 
deletions encompassing this critical region. We report a female fetus with 
cystic hygroma, IUGR, cardiac malformation and echogenic bowel. Investi-
gation done to delineate the etiology of the abnormalities included Noonan 
syndrome gene panel, chromosome analysis and parental DNA analysis for 
the 39 most common mutations in CFTR gene and TORCH analysis failed 
to identify an abnormality. Array CGH showed a de novo 5 Mb deletion at 
Xp11.4p11.3, encompassing: CASK, NYX, MAOA, NDP and KDM6A. Deletions 
of the genes in this region have been described with a phenotype that is cli-
nically indistinguishable from loss of function mutations in CASK, suggesting 
that it is the main contributor to the clinical picture. Limited autopsy results 
from our patient showed facial features previously described in CASK gene 
mutations including faint philtrum, thin upper lip and retro-micrognathia.
Loss of function mutations of CASK and large chromosome deletions of this 
region described previously have been associated with MICPCH. In the pre-
natal setting many of these key features of CASK mutation cannot be readily 
assessed. The findings in our case expand the phenotype associated with 
CASK gene mutation/deletion to the prenatal setting.

 A. Guerin: None. N. Martin: None. D. Chitayat: None.

P19.64
The importance of offering targeted preconception carrier testing: 
First results in a small fishermens’ village in the Netherlands
M. C. Maarle, van1, P. Lakeman1, L. Henneman2, I. B. Mathijssen1, W. Ottenhof3, M. M. 
Weiss4, H. R. Waterham1, F. Baas5, G. Pals4, M. M. A. M. Mannens1, E. J. Meijers-Heijboer1,4;  
1Academic Medical Center, dept. of Clinical Genetics, Amsterdam, Netherlands, 2VU 
Universtity, Dept. of Communituy Genetics, Amsterdam, Netherlands, 3Waterland 
Oost Midwifery Practice, Volendam, Netherlands, 4VU University Medical Center, dept. 
of Clinical Genetics, Amsterdam, Netherlands, 5Academic Medical Center, dept. of 
neurogenetics, Amsterdam, Netherlands.

Autosomal recessive disorders in general are rare, but may be high preva-
lent in subpopulations. Within a small community in the Netherlands re-
latively many children are born with a severe autosomal recessive disease 
(approximately 2-4 children of 220 live births a year). Founder mutations 
were identified for the four following diseases: pontocerebellar hypoplasia 
type 2 (PCH2), foetal akinenesia syndrome (FAS), rhizomelic chondrodys-
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plasia punctata type 1 (RCDP1), and osteogenesis imperfecta type II/III 
(OI). Children with these disorders suffer significant morbidity and have a 
reduced lifespan. This warranted the start of a preconception outpatients’ 
clinic in collaboration with the local midwifery practice, aimed at couples 
planning a pregnancy. Standard preconceptional advice is given, combined 
with genetic counseling.
From September 2012 till January 2013, 63 individuals (related to 32 coup-
les) were counseled in this clinic and carrier testing for the above disorders 
was performed.
In total 19/63 individuals (30%) were identified as carrier: nine were car-
riers of FAS, eight of PCH2, three of RCDP1 and one of OI. One carrier couple 
at high risk (25%) was identified. Two persons were carrier of two diseases, 
thus 19 individuals were carrier. In 73% (n= 46) individuals no positive fa-
mily history of carriers/affected persons within the family was known. Nine 
of these 46 (20%) individuals were carrier of at least one disease.
These first results stress the importance of offering preconception carrier 
screening within populations with high prevalence of specific genetic dis-
orders, and can be used as a test case for other community-based carrier 
screening programmes.

 M.C. Maarle, van: None. P. Lakeman: None. L. Henneman: None. I.B. 
Mathijssen: None. W. Ottenhof: None. M.M. Weiss: None. H.R. Waterham: 
None. F. Baas: None. G. Pals: None. M.M.A.M. Mannens: None. E.J. Meijers-
Heijboer: None.

P19.65
Comparative gene expression profiling of placentas from patients 
with moderate and severe preeclampsia
E. Trifonova1, T. Gabidulina2, N. Ershov3, A. Vorozhishcheva1, V. Stepanov1;  
1Institute for Medical Genetics, Siberian Branch of Russian Academy of Medical Sciences, 
Tomsk, Russian Federation, 2The Institute for Obstetrics and Gynecology, Siberian 
Branch of Russian Academy of Medical Sciences, Tomsk, Russian Federation, 3The 
Institute of Cytology and Genetics, The Siberian Branch of the Russian Academy of 
Sciences, Tomsk, Russian Federation.

Preeclampsia is a pregnancy related disease associated with hypertension, 
proteinuria and increased maternal and perinatal morbidity and mortality, 
without known underlying mechanism and preventive treatment. To investi-
gate how the expression of maternal genes contributes to the mechanisms 
underlying the progression of the disease, we investigate global placental 
gene expression in preeclampsia using microarray technology. Genome-
wide transcriptional profiling was performed on placental tissue from mo-
derate preeclamptic (n=5), severe preeclamptic (n=5) and normal (n=11) 
pregnancies. Among the 47000 transcripts that were screened, 63 were 
found to be differentially expressed between normal and pre-eclamptic tis-
sues (Fold Change>1.5, FDR<0.1). Among these candidates, 53 were up-re-
gulated and 13 were down-regulated. These differentially expressed genes 
were associated with such biological processes as response to stress, im-
mune system process, regulation of cell communication, intracellular signa-
ling cascade etc. Comparison between moderate and severe preeclampsia 
showed 8 differentially expressed genes. Two genes - BAG3, encoding Bcl-2-
binding protein, whose main function is the inhibition of chaperone HSP70/
HSC70, and HSPA1A, whose product is heat shock protein 70 (HSP70) are 
the most interesting for further study. These genes may therefore prove to 
be novel biological markers by which the severity of this condition could be 
predicted. This finding may provide insight into the pathophysiology of the 
disorder and lead to new therapeutic possibilities for this disease. This work 
was supported by the Russian Foundation for Basic Research.
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Gene expression analysis in pregnancy-induced hypertension: the 
inverted response between mother and fetus
A. Ghidoni1,2, D. Gentilini3, F. Beneventi4, B. Dal Bello5, R. Insolia1,2, C. Spazzolini6, M. 
Simonetta4, E. Locatelli4, C. Cavagnoli4, M. Ferrari4, M. Finizio1, S. Cesari5, P. J. Schwartz1,6, 
A. Zanchetti7,8, A. Di Blasio7, L. Crotti1,2,9;  
1University of Pavia - Department of Molecular Medicine, Pavia, Italy, 2Molecular 
Cardiology Laboratory, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy, 
3Molecular Biology Laboratory, IRCCS Istituto Auxologico Italiano, Milan, Italy, 
4Department of Obstetrics and Gynecology, Fondazione IRCCS Policlinico San Matteo, 
Pavia, Italy, 5Department of Pathology, Fondazione IRCCS Policlinico San Matteo, Pavia, 
Italy, 6Department of Cardiology, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy, 
7Istituto Auxologico Italiano, Milan, Italy, 8University of Milano, Milan, Italy, 9Institute of 
Human Genetics, Helmholtz Center, Munich, Germany.

Background: Pregnancy-induced hypertension (PIH) affects almost 10% of 

pregnant women and represents a major cause of morbidity worldwide for 
both mother and child. The major mechanisms currently associated with 
PIH are metabolic and immune processes, cell communications, and angio-
genesis. We have further explored the molecular basis of PIH considering 
both the maternal and the fetal components.
Methods: Gene expression analysis (HumanHT-12 v4-Expression BeadChip; 
Illumina) was performed in placental tissue, comparing expression profiles 
between cases (pregnant women with PIH; n=23) and controls (pregnant 
women without PIH; n=49). Both maternal and fetal sides of the placenta 
were investigated. “Genome studio” software (Illumina) was used for the 
data analysis. A fold change ≥1.5 and a false discovery rate (FDR)-based 
multiple testing correction were applied in evaluating differential gene ex-
pression.
Results: Expression data demonstrated a significant dysregulation of extra-
cellular matrix genes involved in cell migration and focal/cell adhesion (up-
regulated in fetal, down-regulated in the maternal placenta side; p=10-11) 
and secreted molecules of immune adaptation (up-regulated in maternal, 
down-regulated in fetal placenta side; p=10-3). For each subset we focused 
on specific genes: inflammation (AIF1,APLN,VCAM1) and hormone (CGB5) 
genes in the maternal side; apoptotic genes (IL33,CASP1,CADM1) and degra-
dation molecules (HTRA4,RNASE4) in the fetal side of placenta.
Conclusions: The concomitant identification of differential expression of 
genes across the placental wall strongly highlights the molecular crosstalk 
between mother and fetus. These data are consistent with a model where 
trophoblast invasion is defective as a consequence of an immune-associated 
mechanism affecting cell migration, invasion and survival.
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P19.67
Screening for NR5A1 gene mutations in cases of premature ovarian 
failure
E. S. de Souza França1, C. Laguna Benetti Pinto2, H. Mendes Garmes3, G. Guerra-Júnior4, 
A. T. Maciel-Guerra4, M. P. de Mello1;  
1Centro de Biologia Molecular e Engenharia Genética, Universidade Estadual de 
Campinas, Campinas, Brazil, 2Departamento de Tocoginecologia, Faculdade de Ciências 
Médicas, Universidade Estadual de Campinas, Campinas, Brazil, 3Departamento 
de Clínica Médica, Disciplina de Endocrinologia, Faculdade de Ciências Médicas, 
Universidade Estadual de Campinas, Campinas, Brazil, 4Grupo Interdisciplinar de 
Estudos dos Distúrbios da Diferenciação do Sexo/Departamento de Pediatria, Faculdade 
de Ciências Médicas, Universidade Estadual de Campinas, Campinas, Brazil.

Sex determination, in 46,XY individuals, primarily occurs through the action 
of SRY gene. Whereas sex development in 46,XX individuals was thought 
to be merely a default pathway, several cases of XX female-to-male sex re-
versal have been described without presence of SRY gene. Further, loss of 
function mutations in some genes, such as WNT4, RSPO1 e FOXL2 have been 
considered to be ovarian promoting or anti-testis genes. Recently, NR5A1 
gene was associated with patients with abnormalities in ovarian develop-
ment and function, like in premature ovarian failure (POF). Transcription 
of a large set of genes associated to reproduction and sex determination 
and differentiation is regulated by SF-1, a nuclear receptor encoded by 
NR5A1 gene. The direct sequencing of the seven exons of NR5A1, including 
the promoter region, intron/exon boundaries and 3’UTR was performed in 
50 patients (n=100 alleles) with POF. The study revealed 9 polymorphisms 
(SNPs): rs113048364 within 5’UTR (n=1), rs115601896 within intron 2 
(n=3), rs138805488 within exon 3 (n=1), rs1110062 and rs1110061 within 
intron 4 (n=4), rs2297605 within intron 5 (n=14), rs7037254 within intron 
7 (n=32) and rs5900617 and rs10120967 within 3’UTR (n=35 and n=26). 
The mutation p.Gly146Ala, considered a SNP (rs1110061), has now been as-
sociated with POF patients and in the present screening it was identified in 
4 alleles. Considering the several interactions that NR5A1 play and the fact 
that p.Gly146Ala leads to a decrease in the transactivation capability upon 
some gene promoters, this research can be important to elucidate the role 
of NR5A1 in ovarian development and maintenance.

 E.S. de Souza França: None. C. Laguna Benetti Pinto: None. H. Mendes 
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Repeat Primed PCR (RP-PCR) method for detection of FMR1 gene 
premutation in Primary ovarian insufficiency
A. Beke1, H. Piko2, V. Karcagi2, B. Nagy1, M. J. Molnar3, J. J. Rigo1;  
1Semmelweis University, 1st Department of Obstetrics and Gynecology, Budapest, 
Hungary, 2National Institute of Environmental Health, Department of Molecular 
Genetics and Diagnostics, Budapest, Hungary, 3Semmelweis University, Genomic 
Medicine and Institute of Rare Disorders, Budapest, Hungary.

The primary ovarian insufficiency/premature ovarian failure (POI/POF) in 
women in fertile age can significantly influence the reproductive chances.
Objective: Introduction of a molecular genetic test method diagnostics of 
the POI/POF patients by which accurate and reliable results can be predic-
ted concerned about the disease. The main research targets in patients of 
premature ovarian failure are the detection of the increase in the number of 
(CGG)n repeats in the FMR1 gene promoter region. Patients and methods: 
There was molecular genetic testing in 78 patients examined with suspec-
ted POI. Early ovarian depletion criteria were consistent with international 
protocols: secondary amenorrhea, ovarian failure up to the age of 40 years, 
levels of FSH> 40 IU/L, and low estrogen levels. As a first step the patients 
were tested by Southern blot analysis and we subsequently investigated the 
CGG trinucleotide repeats in the FMR1 promoter region by hybridization 
with radiolabeled DNA probes. In all cases, which confirmed the pre-muta-
tion status by the Southern blot, we completed the so-called Repeat Primed 
PCR (RP-PCR) method used to determine the exact number of CGG repeats.
Results: In 8 cases out of 78 patients we could verify the increase of the CGG 
repeat number, it is 10.1% of the cases. In one cases we found mosaic form.
Conclusions: The genetic examination of the premature ovarian failure 
is very important for the patient and her family also, because the genetic 
results have serious influence on the reproductive possibilities and family 
planning of the premutation carriers.
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P19.69
Retrospective evaluation of prenatal diagnosis records in a reference 
genetics center: 18 years experience, 7935 samples
B. Durmaz1, E. A. Ates1, T. Atik2, B. Erturk1, H. Taslidere1, N. Aliyeva1, A. Durmaz1, E. 
Karaca1, A. Aykut1, A. Rashnonejad3, C. Gunduz4, H. Onay1, H. Akin1, O. Cogulu1,2, F. 
Ozkinay1,2;  
1Department of Medical Genetics, Ege University, Faculty of Medicine, Izmir, Turkey, 
2Department of Pediatrics, Division of Genetics, Ege University, Faculty of Medicine, 
Izmir, Turkey, 3Department of Biotechnology, Ege University, Faculty of Science, Izmir, 
Turkey, 4Department of Medical Biology, Ege University, Faculty of Medicine, Izmir, 
Turkey.

The aim of this study is to review and evaluate the prenatal diagnosis records 
in terms of demographic data, distributions throughout the years, indicati-
ons, cytogenetic results and discuss the results in different aspects. A total 
of 7148 amniocentesis (ASI), 505 chorionic villus sampling (CVS) and 282 
cordocentesis (CRD) results were retrospectively evaluated between the 
period 1995 to 2012. The mean age of the study group was 33.2±5.88. The 
mean gestational week for ASI, CVS and CRD was 17.74±1.65, 12.16±1.13 
and 22.69±2.59 respectively. The number of referrals significantly increased 
throughout the years. The most common indications were advanced mater-
nal age (49.5%), abnormal maternal screening tests (26.0%) and abnormal 
fetal ultrasound findings (%10.2) which were increased throughout the 
years. The demand for the prenatal testing of single gene disorders such as 
beta thalassemia (4.1%) and spinal muscular atrophy (0.7%) has increased. 
Normal karyotype was observed in 93% of all samples. Autosomal triso-
mies were detected in 2.2%. Numerical sex chromosomal anomalies inclu-
ding 45,X; 47,XXY and others constituted 1.1%. Balanced and unbalanced 
structural anomalies comprised 0.8% and 0.1% of all samples respectively. 
Risk of having trisomy 21 significantly increased with advanced maternal 
age, particularly after the age of 40. Abnormal maternal serum screening 
tests over 1/200 were positively correlated with trisomy 21. Cystic hygroma 
and intrauterine growth retardation were the most significant ultrasound 
findings resulted with abnormal karyotype. In conclusion, our results have 
contributed to our knowledge of prenatal testing and genetic counseling 
which may provide to develop long term and effective strategies.

 B. Durmaz: None. E.A. Ates: None. T. Atik: None. B. Erturk: None. H. 
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P19.70
Offering pregnant couples at increased risk for Down syndrome a 
choice between 5-10 Mb and 0,5 Mb array analysis: a first impression 
of what pregnant couples really want
S. Riedijk, N. Boor, K. Diderich, D. van Opstal, G. Srebniak, M. Knapen, A. Tibben, A. 
Tibben, R. Galjaard;  
Erasmus Medical Center, Rotterdam, Netherlands.

Whole genome SNP array testing with a resolution of 0.5Mb is now availab-
le in our university hospital for patients with increased risk for aneuploidy 
and normal ultrasound examination results, referred mainly due to advan-
ced maternal age or abnormal first trimester screening results. Thanks to 
higher testing resolution array technique reveals not only pathogenic ab-
normalities, but also so called risk factors or susceptibility loci for intellec-
tual disability/developmental delay/autism spectrum disorders or epilepsy. 
Thus, more information about the (future) health of the unborn child can be 
obtained with this technique. We offered pregnant couples the choice bet-
ween array results obtained by analysis at a 0,5 Mb or a 5 Mb resolution, 
the latter similar to that of karyotyping. The preliminary results of our pilot 
(n=30) are that 18% chose the 5 Mb resolution, 33% opted for 0.5 Mb reso-
lution excluding risk factors and 47% opted for 0.5 Mb resolution including 
risk factors. Refusal to learn about risk factors was out of fear of becoming 
needlessly worried. Over 74% of couples indicated the wish to decide how 
much information they desired about the (future) health of their unborn 
child.
So far, our results indicate that pregnant couples differed regarding their 
preferences. In addition all couples appreciated being offered the choice. It 
seems that with the broadening of techniques for prenatal diagnosis, repro-
ductive autonomy may only be accomplished by offering pregnant couples 
a choice regarding what they wish to learn about the (future) health of their 
unborn child.

 S. Riedijk: None. N. Boor: None. K. Diderich: None. D. van Opstal: None. G. 
Srebniak: None. M. Knapen: None. A. Tibben: None. A. Tibben: None. R. 
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P19.71
Detection of chromosomal abnormalities in products of conception by 
Karyolite BAC-on-Beads assay
C. Dupont1, A. Marc1, A. Aboura1, P. Letard1, A. L. Delezoide2,3, J. F. Oury4, F. Guimiot2,3, 
Y. Chitrit4, S. Khung-Savatovsky2, C. Borie4, E. Spaggiari2, A. Heleniak-Kaploniak2, M. 
Montagnon1, A. Bekmezian4, O. Sibony4, B. Benzacken1,5,6, A. C. Tabet1;  
1UF de Cytogenetique-Hopital Robert Debre, AP HP, Paris, France, 2Service de Biologie du 
Développement- Hôpital Robert Debré- AP-HP, Paris, France, 3Université Paris 7 Diderot, 
Paris, France, 4Service de Gynécologie Obstétrique-Hôpital Robert Debré- AP-HP, Paris, 
France, 5Laboratoire de Cytogénétique- Hôpital Jean Verdier- AP-HP, Bondy, France, 
6Université Paris 13, Sorbonne Cité Paris, Paris, France.

Karyotyping is the gold standard method for detecting chromosome imba-
lances in products of conception (POCs) but this method based upon cell cul-
ture gives a high failure rate. The KaryoLite™ BACs-on-Beads™ (KL-BoBs™) 
assay is a new molecular cytogenetic test using a multiplex microsphere-
based suspension array technology. KL-BoBs™ quantifies proximal and ter-
minal regions of each chromosome arms.
We prospectively tested with KL-BoBs™ each POC sample (n=175) that we 
received at our laboratory for chromosome analysis. It was mainly polymal-
formed fetus but also in utero fetal deaths and terminations of pregnancy 
not previously characterized by karyotype. For each sample, a cell culture 
was done in parallel, in order to verify by FISH and/or karyotyping, any ab-
normality suspected on BoBs.
We found 11.5% (20/175) chromosomal imbalances in our cohort. The fai-
lure rate was 4.6%. BoBs profile showed visible maternal cell contamination 
in 2.3% of the male samples. Aneuploidies account for 60% of abnormalities 
detected, structural chromosome imbalances for 20%, triploidy (69,XXY) 
for 10%, and sex chromosome abnormalities for 10%.
Our results are concordant with those found in the literature. The technical 
performance and feasibility of this assay for rapid detection of chromosomal 
abnormalities in POCs are rather good. Our data showed best results con-
cerning detection of structural abnormalities than those reported before. 
However, KL-BoBs™ had also limitations as the inability to well detect po-
lyploidy or low mosaicism. But a good management of this assay, helped by 
FISH or microarray, makes this test a useful tool for chromosome analysis 
of POCs.
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Delezoide: None. J.F. Oury: None. F. Guimiot: None. Y. Chitrit: None. S. 
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Prenatal screening for Noonan syndrome mutations: high frequencies 
of PTPN11 mutations in fetuses with elevated nuchal translucency
A. Baumer1, J. Wisser2, E. Wey1, B. Oneda1, K. Steindl1, R. C. Mueller3, R. Zimmermann2, A. 
Rauch1;  
1Institute of Medical Genetics, Schwerzenbach, Switzerland, 2Women‘s Hospital Zurich, 
Zurich, Switzerland, 3Private Practice, Winterthur, Switzerland.

Noonan syndrome is a common autosomal dominant disorder characterized 
by cardiovascular anomalies, short stature, broad neck, characteristic facial 
features, lymphatic dysplasia and variable degrees of intellectual disability 
in about 1/3 of patients. Ultrasonographic abnormalities for the prenatal 
diagnosis of Noonan syndrome are rather nonspecific: e.g. elevated nuchal 
translucency (NT), cystic hygroma, hydrops fetalis.
Pergament et al. (2011) reported the detection of Noonan syndrome mu-
tations in the PTPN11, SOS1 and RAF1 genes in a total of 6.6% (n=120) of 
fetuses with elevated NT by array mutational sequencing after exclusion of 
a chromosomal imbalance.
Croonen et al (2012) report a higher detection of Noonan syndrome mu-
tations (17.3%) by sequencing of all coding regions of the PTPN11, SOS1, 
KRAS and RAF1 genes. In these two publications PTPN11 mutations were 
detected in 4.1% and 12% of cases, respectively.
We performed PTPN11 sequencing of the whole coding region and array 
mutational sequencing of further known mutations after normal karyoty-
ping and microarray testing in fetuses with NT >3mm. Although the number 
of cases we have screened so far is much lower (20 cases) the percentage 
of PTPN11 mutations of 25% is much higher. NT varied from 3 to 8 mm 
(mean: 6.04 mm). The PTPN11 mutations in our collective were all de novo 
and had already been described as being associated with Noonan syndrome. 
The aims of our study are to further collect phenotypic and genotypic data 
in prenatal cases and to investigate possible correlations between the NT 
measurements and the gene mutations.
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Complex Fetoplacental chromosomal discrepancy detected by QF-PCR
E. Stathaki1, F. Simon1, J. Matute2, P. Extermann3, S. Dahoun1, F. Sloan-Béna1;  
1Geneva University Hospitals, Geneva, Switzerland, 2Bd Georges Favon, Geneva, 
Switzerland, 3Dianecho, Geneva, Switzerland.

Quantitative fluorescent PCR (QF-PCR) have been introduced to perform ra-
pid prenatal diagnosis of common chromosome aneuploidies that allows 24 
hr diagnosis of the most prevalent trisomies (13, 18, 21) thus providing ra-
pid reassurance for women and early reflexion on pregnancy management 
for abnormal foetuses.
Foetoplacental discrepancy occurs in 1-2% of cases with majority of chro-
mosomal abnormality confined to the placenta while in rare instances, the 
placental karyotype may be normal and fetal cells show an abnormal ka-
ryotype.
We report the situation of a 35-year-old gravida referred at 15 weeks of ge-
station with an increased 1st trimester serum screening risk 1/80.
The QF-PCR testing showed triallelic profile for 4/5 informative microsatel-
lites D21S1435, D21S226, D21S1411 and D21S1270 with unusual peak area 
ratios of 2:1:1. The most proximal D21S11 indicated a normal diploid allele 
with peak area ratio of 1:1. Based on the semi-quantitative approach of QF-
PCR, we determined that all the triallelic microsatellite one peak area ratio 
value was twice of the others two and analysis of parental samples showed 
in the fetus sample, one paternal allele (peak area ratio 1) and two maternal 
alleles (peak area ratios 0,5:0,5). Cytogenetic analysis identified a normal 
karyotype 46,XY [15]. No ultrasound abnormality was seen and the preg-
nancy was carried on. After delivery, placental analysis revealed a trisomy 
21 mosaicism in 56% of the cells with isochromosome 21: 46,XY,der(21;21)
(q10;q10)[30]/46,XY[23]. We describe the potential mechanisms by which 
this uncommon situation of trisomy rescue occurred and underline the com-
plexity to interpretate of QF-PCR electrophoresis profiles
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Expanded prenatal genetic screening: Simultaneous detection of 
chromosome aneuploidies and mutations for monogenetic diseases
A. Erjavec Skerget, T. Bukovnik, Š. Stangler Herodež, B. Zagradišnik, N. Kokalj Vokač;  
University Medical Centre Maribor, Maribor, Slovenia.

Chromosomal aberrations are the main cause of severe developmental ab-

normalities during pregnancy. Quantitative fluorescent polymerase chain 
reaction (QFPCR) has established itself in recent years as an alternative 
detection method for prenatal chromosomal abnormalities which comple-
ments cytogenetic analysis . QFPCR offers a cheap and quick detection of the 
most common prenatal chromosomal aneuploidies which affect chromoso-
mes 13, 18, 21, X and Y.
In this paper we present an improved QFPCR method, which allows the si-
multaneous detection of chromosome aneuploidies and common mutations 
for monogenetic diseases: cystic fibrosis, spinal muscular atrophy and con-
genital adrenal hyperplasia.
Allele specific PCR primers detecting following mutations for most common 
monogenetic diseases were incorporated into QFPCR oligonucleotide mix-
tures; the delta F508 mutation in CFTR gene (cystic fibrosis), the exon 7 mu-
tation in SMN1 gene (spinal muscular atrophy), the I172N and IVS2-12A/
C>G mutations and the deletion or gene conversion of the CYP21A2 gene 
(congenital adrenal hyperplasia). In addition, the presence of the RhD gene 
and Kell blood group T193M was detected as well.
A 100% concordance was obtained when 48 samples of genomic DNA with 
known genotypes were reanalyzed in a blind experiment. The quantitative 
nature of QFPCR for aneuploidy detection was not compromised. All mutati-
ons were correctly detected and non-specific signals indicating non-specific 
allele amplification were also absent,
We conclude that QFPCR can be amended for prenatal screening of frequent 
mutations which are characteristic for certain monogenetic diseases. Further 
mutations/genetic conditions may be added to the presented setting.

 A. Erjavec Skerget: None. T. Bukovnik: None. Š. Stangler Herodež: None. B. 
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RASSF1A in maternal plasma as a molecular marker of preeclampsia
A. Kolialexi1, K. Agiannitopoulos1, G. Tounta1, A. Destouni1, E. Kanavakis1, N. 
Papantoniou2, A. Mavrou1;  
1Department of Medical Genetics, Athens University, Athens, Greece, 21st Department of 
Obstetrics & Gynecology, Athens University, Athens, Greece.

Objectives: To quantitate cell free (cf) and cell free fetal (cff) DNA in mater-
nal plasma by determining RASSF1A levels before and after enzyme digesti-
on in women who subsequently developed preeclampsia (PE) and compare 
them to uncomplicated pregnancies.
Methods: 24 samples from pregnant women who developed PE and 48 
samples from women with uncomplicated pregnancies were analysed. 
Blood samples were obtained at 11-13 weeks (mean 12.1±0.6). cfDNA was 
determined by quantifying RASSF1A using qRT-PCR. A second qRT-PCR was 
performed following methylation-sensitive enzyme digestion by BstUI, in 
order to quantitate hypermethylated RASSF1A sequences of fetal origin. 
ACTB gene was used as control to confirm complete enzyme digestion.
Results: cfDNA and cffDNA levels were significantly increased in women 
who developed PE as compared to uncomplicated pregnancies (median 
cfDNA: 9402 vs 2698, median cffDNA: 934.5 vs 62 respectively). Following 
ROC curve analysis a cut-off value of 7486Εq/mL for cfDNA and 512Εq/mL 
for cffDNA were chosen which provided a sensitivity of 75% and 100% and 
specificity of 98% and 100% respectively, to identify women at risk for PE.
Conclusions: The study demonstrates potential use of cffDNA and cffDNA 
in maternal plasma as markers for the early prediction of women at risk for 
PE. Early prediction during the first trimester of pregnancy could enable 
planning of an appropriate management and close surveillance of pregnant 
women at risk.
Acknowledgment. The study was funded by « Aristeia», through the opera-
tion program «Education and lifelong learning» co-financed by EU and the 
Greek state.
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Genotype-Phenotype Analysis of Recombinant Chromosome 4 
Syndrome: An Array-CGH Study and Literature Review
M. Hemmat;  
Quest Diagnostics, Nichols institute, san Juan Capistrano, CA, United States.

Recombinant chromosome 4 is a rare constitutional rearrangement arising 
from pericentric inversion and consisting of a duplicated segment of 4p13/
p15→4pter and a deleted segment of 4q35→4qter. The clinical spectrum 
commonly includes growth retardation, microcephaly, broad nose with 
anteverted nares, thin upper lips, abnormal ears, pointed chin, short neck, 
broad chest, and cardiac and genitourinary defects. We describe the second 
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case in which array-CGH was used in a 1-year-old boy patient with consi-
stent clinical features. Conventional cytogenetics and FISH documented a 
recombinant chromosome 4, derived from a paternal pericentric inversion, 
leading to partial trisomy 4p and partial monosomy 4q. Array-CGH, perfor-
med to further characterize the rearranged chromosome 4 and delineate the 
breakpoints, documented a small (4.36 Mb) 4q35.1 terminal deletion and a 
large (23.81) Mb 4p15.1 terminal duplication. Genotype-phenotype analysis 
of the 10 reported cases and the present case indicated relatively consistent 
clinical features and breakpoints. This consistency was more evident in the 
two cases characterized by array-CGH, where both showed the common bre-
akpoints of p15.1 and q35.1. A genotype-phenotype correlation study bet-
ween rec (4), dup (4p), and del (4q) syndromes revealed that urogenital and 
cardiac defects are likely due to the deletion of 4q; other clinical features 
are likely due to 4p duplication. Our findings suggest that recombinant 4 
syndrome is a discrete entity with relatively consistent phenotype that can 
be suspected on the basis of clinical features. Cytogenomic and molecular 
studies of patients with rec (4) may yield additional information on specific 
gene contributions to the phenotype.

 M. Hemmat: None.

P19.77
Recurrent pregnancy loss - karyotyping products of conception 
should be of the first line of investigation
M. Goldstein, A. Reches, K. Markus-Bustani, Y. Yaron;  
Prenatal Genetic Diagnosis Unit & Genetic Institute, Tel Aviv Sourasky Medical Center. 
Tel Aviv University, Tel Aviv, Israel.

Recurrent pregnancy loss (RPL) affects ~1% of couples. Determining the 
cause and recurrence risk of miscarriages impacts family planning and may 
alleviate feelings of guilt or inadequacy. Aneuploidy accounts for up to 60% 
of early spontaneous abortions in general. The purpose of this study was 
to evaluate the benefit of chromosomal analysis of products of conception 
(POC) in RPL.
A total of 131 POCs from women with RPL were referred for karyotyping to 
the Genetic Institute, Tel Aviv Sourasky Medical Center, Israel.
Cytogenetic results were compiled along with demographic and clinical 
data. Cultures were successfully obtained in 92.4% of samples (121/131). 
Maternal cell growth could not be ruled out in 10 non-chorion samples with 
a female karyotype. Of the 111 conclusive cases, abnormal karyotype was 
detected in 65 (58.6%). Numerical changes were found in 43 (38.7%) and 
structural abnormalities in 5 (4.5%): 3 inherited and unbalanced transloca-
tions, and 2 were de novo, one of each was accompanied by trisomy. Seven 
cases (6.3%) revealed triploidy. Sex chromosome aberrations were detected 
in 10 cases (9%). The remaining 46 samples displayed a normal karyotype.
Interestingly, the incidence of abnormal karyotype (~60%) was similar re-
gardless of the number of previous pregnancies or miscarriages.
Our study demonstrates that the majority of RPLs are due to sporadic chro-
mosomal imbalances which will readily be detected by conventional cyto-
genetic analysis, making other causes for RPL (such as uterine anomalies or 
thrombophilia) far less frequent. We suggest that karyotyping of POC be the 
first line in evaluating RPL.

 M. Goldstein: None. A. Reches: None. K. Markus-Bustani: None. Y. Yaron: 
None.

P19.78
Improvement of the non-invasive fetal RHD detection method and 
application in the first trimester of pregnancy
Z. Lasabová1, I. Švecová2, A. Mendelová2, M. Haško2, I. Hudecova2, V. Janušicová2, M. 
Telková1, K. Gemzová1, J. Danko2;  
1Comenius University, Jessenius Faculty of Medicine, Dept. of Molecular Biology, Martin, 
Slovakia, 2Comenius University, Jessenius Faculty of Medicine, Dept. of Obstetrics and 
Gynecology, Martin, Slovakia.

The detection of RHD genotype of the fetus in plasma of RhD-negative wo-
men is based on RHD gene deletion. However, in some cases the RHD dele-
tion is not complete. Here, we use an upstream step including the maternal 
DNA testing for exons 7 and 10 of the RHD gene. Then after, the plasma ge-
notyping was performed with primers for exons 7 and 10. We compared the 
Ct results of method I and II using extracted DNA concentrated from 1/7 
plasma volume in 25 μl PCR volume and ¼ of the plasma volume in 30 μl 
PCR, respectively. The real-time PCR was performed in triplicates and used 
HBB for total and SRY for fetal DNA as controls. The RHD genotype was com-
pared to the immunologically assessed phenotype of the newborn. Student 
t- test was used for statistical evaluation. The methods I and II were applied 
on plasma samples obtained from 37 and 20 pregnant RhD- women in II. 

trimester, respectively. All 33 were RHD positive newborns were confirmed 
immunologically. From 24 immunologically RhD negative newborns were 
23 negative and one false positive. The mean Ct values for exon 7 were 39.98 
and 36.35 (P < 0.0001). The mean Ct values for exon 10 were 38.99 and 
38.47 (P=0.32). Testing in 19 samples from I. trimester showed 100% spe-
cificity and sensitivity. Here, we describe an upstream step of maternal DNA 
testing and improve the Ct values to enable the I. trimester
testing. Using more samples, we will perform ROC evaluation.

 Z. Lasabová: None. I. Švecová: None. A. Mendelová: None. M. Haško: None. I. 
Hudecova: None. V. Janušicová: None. M. Telková: None. K. Gemzová: 
None. J. Danko: None.

P19.79
Quality of life of 19 patients with Mayer-Rokitansky-Kuster-Hauser 
Syndrome.
S. Turyk, M. Sakurai, M. Notaris, S. Bonsergent, S. Pradier;  
Hospital Britanico de Buenos Aires, Buenos Aires, Argentina.

Mayer-Rokitansky-Kuster-Hauser Syndrome (MRKH) is a congenital ano-
maly of the female genital tract, estimated to occur in approximately 1 in 
every 4500 females. Phenotype features include upper vaginal atresia and 
uterine abnormalities that range from an absent to small uterus. Affected fe-
males have functioning ovaries, normal external genitalia and normal fema-
le karyotype. It is often found associated to renal agenesis or adysplasia as 
well as skeletal malformations. MRKH Syndrome is the second cause of ame-
norrhea and is often discovered in adolescence due to primary amenorrhea. 
In this study, 19 MRKH patients from 18 non consanguineous families were 
identified through phenotype, hormonal, chromosome, echography, laparo-
scopic / laparotomy studies carried out between 1989 and 2009. The par-
ticipants visit the Hospital annually. A semi-structured interview was held 
in order to obtain information about life progress and the following specific 
content areas were addressed: educational progress, relationships, employ-
ment, leisure activity and sexual identity. The condition of MRKH affects 
a woman’s quality of living by narrowing some of life’s possibilities such 
as intercourse and childbearing. However, almost all patients reported on 
marriage or cohabitation. Women who had had surgery did not experience 
better sexual wellness or sexual function than those who were untreated. 
The majority were well-educated, held full-time employment, involved in 
optimal and diverse recreation, were financially independent and all repor-
ted to have heterosexual identity.

 S. Turyk: None. M. Sakurai: None. M. Notaris: None. S. Bonsergent: None. S. 
Pradier: None.

P19.80
SOX9 duplication in 46,XX infertile males SRY negative: a case report
L. Kraoua1, M. Chaabouni1, H. Dridi1, M. Trabelsi1, M. Basli2, F. Maazoul1, R. M‘Rad1, O. 
Zuffardi3, H. Chaabouni1;  
1Department of genetics, Charles Nicolle Hospital, Tunis, Tunisia, 2Department of 
obstetrics and gynecology, Military Hospital, Tunis, Tunisia, 3Department of Molecular 
Medicine, Pavia, Italy.

Male development is normally triggered by the transient expression of the 
SRY gene, which initiates a cascade of gene interactions orchestrated by 
SOX9, leading to the formation of testes from bipotential gonads. SOX9 is 
considered to be the direct target gene of the protein encoded by SRY and its 
overexpression in an XX murine gonad can lead to male development in the 
absence of Sry. Recently, two families were reported with respectively a 178 
kb duplication and 96 kb triplication 500 kb upstream of SOX9 in the gene 
desert region ending in which 46,XY duplicated persons were completely 
normal and fertile whereas the 46,XX ones were infertile males. Here, we 
report a new case of 46,XX infertile male, SRY negative, and with SOX9 du-
plication. The patient, aged of 30 years, was referred to our department for 
genetic investigation of his azoospermia. Examination showed normal male 
secondary sexual characteristics and bilateral gynecomastia. The patient 
had low serum testosterone concentrations and increased follicle stimula-
ting hormone and luteinising hormone. The scrotal sonography was normal. 
The karyotype revealed 46,XX chromosome constitution and SRY was nega-
tive. Array-CGH analysis showed a duplication of about 220-250 kb of the 
long arm of chromosome 17 [dup(17)(q24.3)]. The duplication maps about 
400 kb upstream of SOX9 gene. Our results confirm the previously reports 
supporting that even in absence of SRY, complete male differentiation may 
occur, possibly driven by overexpression of SOX9 in the gonadal ridge, as a 
consequence of the amplification of a gene desert region.

 L. Kraoua: None. M. Chaabouni: None. H. Dridi: None. M. Trabelsi: None. M. Basli: 
None. F. Maazoul: None. R. M‘Rad: None. O. Zuffardi: None. H. Chaabouni: None.
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P19.81
Utility of sperm FISH analysis in patients with structural 
chromosomal abnormalities before pre-implantation genetic 
diagnosis.
N. Le Foll1, M. Le Lorc‘h2, L. Hester3, F. Lamazou3, S. Romana2, N. Frydman3;  
1Histologie-Embryologie-Biologie de la Reproduction, hôpital Cochin, Paris, France, 
2Histologie-Embryologie-Cytogénétique, hôpital Necker, Paris, France, 3Unité 
fonctionnelle de Biologie de la Reproduction, hôpital Antoine-Béclère, Paris, France.

Objective: To optimize orientation of couples towards PGD due to paternal 
structural chromosomal abnormalities or towards the alternative ART with 
donor sperm.
Methods and Materials: 10 patients were included in this prospective study. 
9 harbored a reciprocal translocation and 1 insertion. Sperm FISH was car-
ried out on semen samples collected on the day of oocyte retrieval. Three 
subtelomeric probes were used, allowing distinction of meiotic segregation. 
For each semen sample, 250 spermatozoa nuclei were analyzed by an auto-
mated capture system. A retrospective study of 133 cycles and 108 ovarian 
punctures due to paternal reciprocal translocations was conducted in par-
allel.
Results: No correlation was found between chromosome segregation pro-
files in spermatozoa and embryos, except for the adjacent 2 segregation 
type. The rate of embryos with balanced or normal chromosomal profiles 
was less than that in spermatozoa in 8 out of 10 cases. The retrospective 
evaluation showed that it is not the age, but the number of oocytes injected 
that was positively correlated with the number of chromosomally balanced 
embryos obtained.
Conclusions: Combined sperm FISH and ovarian response to controlled hy-
perstimulation could be used as predictive criteria for PDG outcome which 
would allow orientation of couples towards the most adapted ART offering 
them the best chance of becoming parents.

 N. Le Foll: None. M. Le Lorc‘h: None. L. Hester: None. F. Lamazou: None. S. 
Romana: None. N. Frydman: None.

P19.82
Cryptic familial submicroscopic translocation t(9;17)(q34.3;p13.3) 
associated with multiple malformation pregnancies and an affected 
child.
P. C. Evangelidou, N. Salameh, C. Ioannidou, E. Panayiotou, E. Constantinou, A. 
Alexandrou, M. Moutafi, G. Tanteles, V. Anastasiadou, P. C. Patsalis, C. Sismani;  
The Cyprus Institute of Neurology and Genetics, Nicosia, Cyprus.

We present here the study of a familial submicroscopic reciprocal two-way 
translocation, discovered fortuitously through prenatal diagnosis.

A 12-week pregnancy was referred for chromosomal analysis and array-
CGH due to increased nuchal translucency. Chromosomal analysis was 
normal but array -CGH (105K) revealed a double segmental imbalance; a 
terminal deletion on chromosome 9q (1.35Mb) and a terminal duplication 
of chromosome 17p (1.95Mb). Both imbalances fall within known syndro-
mic regions; Miller-Dieker (includes YWHAE gene but not PAFAH1B1 gene) 
and 9q subtelomeric deletion syndrome. Parental subtelomeric FISH testing 
revealed the presence of a submicroscopic apparently balanced transloca-
tion between chromosomes 9 and 17 in the mother. Subsequent normal 
FISH analysis of the maternal grandparents revealed that the translocation 
occurred de novo in the mother. Following genetic counselling the couple 
elected to terminate the pregnancy. Family history revealed an affected son 
with mild intellectual disability, short stature, dysmorphic features and hy-
poplastic corpus callosum (no lissencephaly) and a previous pregnancy ter-
minated based on multiple severe ultrasound findings including tetralogy of 
Fallot. The parents consented to perform array-CGH on stored genetic ma-
terial from their previous pregnancy and their affected child which revealed 
the same unbalanced products of the translocation on both (a duplication 
on chromosome 9q and a deletion of chromosome 17p). Possibly both aber-
rations have an effect on the affected child’s phenotype and the ultrasound 
findings from the terminated pregnancy. This case demonstrates that prena-
tal diagnosis by array-CGH is essential in cases with ultrasound findings and 
that obtaining detailed family history is of paramount importance.

 P.C. Evangelidou: None. N. Salameh: None. C. Ioannidou: None. E. 
Panayiotou: None. E. Constantinou: None. A. Alexandrou: None. M. Moutafi: 
None. G. Tanteles: None. V. Anastasiadou: None. P.C. Patsalis: None. C. 
Sismani: None.

P19.83
Mosaic tetrasomy 21 in a female fetus with isolated complex heart 
malformation at second-trimester ultrasound screening.
M. Perez1, C. Corsini1, C. Ragon2, E. Mousty3, Y. Musizzano4, A. Chaze5, N. Bigi1, G. Lefort5, 
M. Girard5, M. Tournaire5, E. Haquet1, A. Schneider5, S. Taviaux5, F. Pellestor5, P. Blanchet1, 
P. Callier2, J. Chiesa6, P. Sarda1, D. Geneviève1, J. Puechberty1;  
1Département de Génétique Médicale, Hôpital Arnaud de Villeneuve, Montpellier, France, 
2Laboratoire de Cytogénétique, Hôpital du Bocage, Dijon, France, 3Département de 
Gynécologie-Obstétrique, Hôpital Carémeau, Nîmes, France, 4Laboratoire d‘Anatomie 
et Cytologie Pathologique, Hôpital Gui-de-Chauliac, Montpellier, France, 5Laboratoire 
de Génétique Chromosomique, Hôpital Arnaud de Villeneuve, Montpellier, France, 
6Laboratoire de Cytogénétique, Hôpital Carémeau, Nîmes, France.

Tetrasomy 21 is a rare cytogenetic aneuploidy at birth, but is often repor-
ted in acute leukemias. Fewer than 10 cases have been published in the li-
terature and tetrasomy 21 was frequently initially confused with tetrasomy 
12p (Pallister-Killian syndrome). The phenotype largely resembles that of 
trisomy 21. We report a mosaic tetrasomy 21 diagnosed in a female fetus 
born to healthy unrelated parents (maternal age 39 years). First-trimester 
ultrasound showed no structural anomalies (nuchal translucency 2 mm and 
crown-rump length 77 mm), and maternal serum markers were at low risk 
for trisomy 21 (1/2500). Second-trimester ultrasound at 22.5 weeks‘ gesta-
tion (WG) revealed isolated complete atrioventricular septal defect (AVSD). 
Interphase FISH for trisomy 21 and fetal karyotype on amniotic fluid were 
normal (46,XX). Because of the severity of the heart malformation, termina-
tion of pregnancy was discussed with the parents and performed at 30 WG. 
Pathology showed facial dysmorphism (moon face, flat profile, upslanting 
palpebral fissures, hypertelorism, marked suborbital folds, lingual interposi-
tion, dysmorphic ears), short arms, broad hands, confirmation of the comple-
xe heart malformation (AVSD), normal bone radiographies, features strongly 
suggestive of trisomy 21. Microarray analysis on lung DNA showed trisomy 
of all chromosome 21 markers. FISH on touch-preparation slides on lung, li-
ver, and thymus showed mosaic tetrasomy 21/trisomy 21 (74.5%/4,5%), 4% 
tetrasomy 21, and no aneuploidy, respectively. The phenotype of low-grade 
tetrasomy 21 is very suggestive of trisomy 21. Consequently, when prenatal 
diagnosis for trisomy 21 is negative in the light of a characteristic phenotype, 
mosaicism for tetrasomy 21 should be considered.

 M. Perez: None. C. Corsini: None. C. Ragon: None. E. Mousty: None. Y. 
Musizzano: None. A. Chaze: None. N. Bigi: None. G. Lefort: None. M. Girard: 
None. M. Tournaire: None. E. Haquet: None. A. Schneider: None. S. Taviaux: 
None. F. Pellestor: None. P. Blanchet: None. P. Callier: None. J. Chiesa: 
None. P. Sarda: None. D. Geneviève: None. J. Puechberty: None.

P19.84
Methylation specific Multiplex Ligation-dependent Probe 
Amplification: Utility for prenatal diagnosis of parental origin in 
human triploidy
M. W. Joergensen1,2, A. A. Rasmussen1, I. Niemann3, J. Hindkjær4, I. Agerholm5, L. Bolund6, 
S. Kolvraa1,2, L. Sunde7,6;  
1Dep. Clinical Genetics, Vejle Hospital, Vejle, Denmark, 2Institute of Regional Health 
Research, University of Southern Denmark, Odense, Denmark, 3Dept. of Gynaecology and 
Obstetrics, Aarhus University Hospital, Skejby, Denmark, 4The Fertility Clinic and Centre 
for Preimplantation Genetic diagnosis, Aarhus University Hospital, Skejby, Denmark, 
5The Fertility Clinic, Braedstrup Hospital, Braedstrup, Denmark, 6Dept. of Biomedicine, 
Aarhus University, Aarhus, Denmark, 7Dept. of Clinical Genetics, Aarhus University 
Hospital, Skejby, Denmark.

When a triploid pregnancy is diagnosed prenatally, the diagnosis of hydati-
diform mole relies on the histopathological examination of the tissue from 
the terminated pregnancy. However, reproducibility is poor and variability 
is high when histopatologically diagnosing hydatidiform moles.
Triploid pregnancies can have either the chromosomal constitution of two 
maternal and one paternal sets or two paternal and one maternal sets, but 
only the conceptuses with two paternal sets has the potential to develop 
into hydatidiform moles. Therefore, it would be beneficial to introduce a me-
thod that reveals the parental origin of the genome of the triploid conceptus 
as early as possible, at best even before termination.
DNA marker analysis can been used to distinguish the two types of triploid 
pregnancy but has the disadvantage of requiring a sample from both parents 
in order to be fully informative, delaying the full diagnosis of the abnormal 
pregnancy.
Here we present a method, analysing imprinting-patterns, capable of deter-
mining the parental origin of the genome of triploid conceptuses within 24 
hours; it is inexpensive, simple, and easy to use and parental samples are 
not needed.

 M.W. Joergensen: None. A.A. Rasmussen: None. I. Niemann: None. J. 
Hindkjær: None. I. Agerholm: A. Employment (full or part-time); Significant; 
Unisense FertiliTech A/S. L. Bolund: None. S. Kolvraa: None. L. Sunde: None.
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P19.85
Prenatal detection of fetal aneuploidy using bench top sequencing
T. Zwiefelhofer1, P. Whitley1, K. Roy1, R. Jean-Jacques1, M. Ehrich2;  
1Sequenom Center for Molecular Medicine, San Diego, CA, United States, 2Sequenom Inc, 
San Diego, CA, United States.

The clinical implementation of noninvasive prenatal testing (NIPT) for fetal 
aneuploidy detection via massively parallel sequencing has significantly in-
creased the sensitivity and specificity with which these anomalies are detec-
ted prenatally. Despite the many benefits of this approach, one aspect which 
could be improved upon is the total time required for sample processing. 
Sample collection to clinical result takes approximately seven days, which 
can be problematic in special, time critical, situations or when repeat testing 
is required.
Technical advances have recently produced several low-throughput but fast 
bench top sequencers which may prove valuable for time sensitive applica-
tions. Here, we examine the performance of an NIPT fetal aneuploidy test 
using the MiSeq® sequencer (Illumina®, San Diego California) and Ion Tor-
rent™ Personal Genome Machine (PGM™) (Life Technologies™, San Diego 
California). Ten patient samples, eight from women carrying a known eu-
ploid fetus and two from women carrying a known trisomy 21 fetus, as de-
termined by fetal karyotyping, were analyzed using these DNA sequencers.
The total number of aligned reads and uniformity of genome coverage was 
sufficient in both cases to generate the necessary discriminatory power to 
indicate aneuploidy status. All ten patient samples processed on both se-
quencing platforms were correctly identified according to their karyotype 
results. In terms of the required labor, total time, and hands-on time, the 
MiSeq platform was significantly more efficient than the PGM, though the 
sequencing itself was faster on the PGM. These instruments may be attracti-
ve candidates in a deployable version of the aneuploidy detection assay.

  T. Zwiefelhofer: A. Employment (full or part-time); Significant; Sequenom Center 
for Molecular Medicine. P. Whitley: A. Employment (full or part-time); Significant; 
Sequenom Center for Molecular Medicine. K. Roy: A. Employment (full or part-
time); Significant; Sequenom Center for Molecular Medicine. R. Jean-Jacques: 
A. Employment (full or part-time); Significant; Sequenom Center for Molecular 
Medicine. M. Ehrich: A. Employment (full or part-time); Significant; Sequenom Inc.

P19.86
Gestational Age and Maternal Weight Effects on Fetal cfDNA in 
Maternal Plasma.
E. Wang, A. Batey, C. Struble, T. Musci, K. Song, A. Oliphant;  
Ariosa Diagnostics, San Jose, CA, United States.

Objective: To determine the effects of gestational age and maternal weight 
on fraction of fetal cell-free DNA (cfDNA) in maternal plasma and the change 
in fetal cfDNA amounts within the same patient over time.
Methods: cfDNA was extracted from maternal plasma from 22,384 singleton 
pregnancies of at least 10 weeks gestation undergoing the HarmonyTM Pre-
natal Test. The Harmony Prenatal Test determined fetal fraction via directed 
analysis of cfDNA.
Results: At 10 weeks 0 days to 10 weeks 6 days gestation, the median fe-
tal fraction was 10.2%. Between 10 and 21 weeks gestation, fetal fraction 
increased 0.1% per week (p < 0.0001) and 2% of pregnancies were below 
4% fetal fraction. Beyond 21 weeks gestation, fetal fraction increased 1% 
per week (p<0.0001). Fetal fraction was proportional to gestational age and 
inversely proportional to maternal weight (p=0.0016). Of 135 samples that 
were redrawn due to insufficient fetal fraction of the initial sample, 76 (56%) 
had greater than 4% fetal fraction in the sample from the second draw.
Conclusion: Fetal cfDNA increases with gestation, decreases with increasing 
maternal weight and generally improves upon a blood redraw when the first 
attempt has insufficient fetal cfDNA.

  E. Wang: A. Employment (full or part-time); Significant; Ariosa Diagnostics, 
Inc. A. Batey: A. Employment (full or part-time); Significant; Ariosa Diagnostics, 
Inc. C. Struble: A. Employment (full or part-time); Significant; Ariosa Diagnostics, 
Inc. T. Musci: A. Employment (full or part-time); Significant; Ariosa Diagnostics, 
Inc. K. Song: A. Employment (full or part-time); Significant; Ariosa Diagnostics, 
Inc. A. Oliphant: A. Employment (full or part-time); Significant; Ariosa Diagnostics, 
Inc..

P19.87
Short repeat tandem assay refines the diagnosis of molar 
trophoblastic diseases.
f. marguet1, a. lamy1, p. bolze2, j. sabourin1, e. colasse1, m. parésy1, s. patrier1;  
1Rouen Universitary Hospital, ROUEN, France, 2Lyon Sud Universitary Hospital, Pierre 
Benite, France.

Introduction: Complete hydatidiform moles (CHM) and partial hydatidiform 

moles (PHM) are gestational trophoblastic diseases. CHM are diploid and 
androgenetic, PHM are triploid with an extra set of paternal chromosomes. 
Molecular genotyping, which determines the parental origin of alleles, refi-
nes the diagnosis.
Materials and Methods: DNA genotyping analysis was performed using the 
kit AmpFLSTR ® SGM Plus ® PCR Amplification (Life Technologies, Foster 
City, CA). Genomic DNA of maternal decidua and conceptus was extracted 
from paraffin embedded tissue sections after macrodissection. 10 short 
tandem repeat sequences loci and the amelogenin locus (Sex chromosome 
marker) were amplified in multiplex for each extract. The amplification pro-
ducts were separated by capillary electrophoresis and DNA amplification 
profiles obtained for conceptus and maternal tissue were compared.
Results and Discussion: 43 cases were analyzed : 11 PHM, 14 CHM, 15 non 
molar specimens and 3 unclassified diploid molar specimens. In 38 cases 
molecular genotyping confirmed morphological and immunohistochemi-
cal diagnosis : 14 diploid CHM showed exclusively paternal alleles, 10 PMH 
displayed diandric triploidy and 14 nonmolar specimens were biparental 
diploid. One unclassified case was a mosaic or chimera. Genotyping was non 
contributive in 2 cases (due to DNA alteration).
Conclusion: Molecular genotyping allows a more accurate diagnosis of diffe-
rent subtypes of molar gestational trophoblastic diseases.

 F. marguet: None. A. lamy: None. P. bolze: None. J. sabourin: None. E. 
colasse: None. M. parésy: None. S. patrier: None.

P19.88
Reduced fertility of TSPY transgenic mice on a FVB/N genetic 
background
S. Schubert1, P. Grzmil2, J. Schmidtke1;  
1Hannover Medical School, Institute for Human Genetics, Hannover, Germany, 
2Jagiellonian University, Department of Genetics and Evolution, Institute of Zoology, 
Kraków, Poland.

The TSPY gene is conserved in placental mammals and encodes the testis-
specific protein, Y encoded. It is assumed that TSPY plays a role in proli-
feration and/or meiotic differentiation of testicular germ cells. Recently, 
TSPY copy number variations and mutations within the first exon have been 
identified as modifiers of spermatogenesis and risk factors for male inferti-
lity. Because the laboratory mouse is carrying only a single-copy Y-chromo-
somal Tspy pseudogene (Tspy-ps), we generated a TSPY transgenic mouse 
line on a NMRI-outbred strain genetic background (NMRI-Tg(TSPY)9Jshm) 
that carries a human TSPY gene in approximately 50 copies on the mouse Y 
chromosome. TSPY transgenic B6;NMRI-KitWv/KitWv mice on a mixed NMRI/
C57BL/6J genetic background are able to partially rescue spermatogenesis 
and fertility of homozygous KitWv-mutant males. In order to bring the human 
TSPY transgene on FVB/N and C57BL/6J inbred genetic backgrounds we 
backcrossed for over 10 generations TSPY transgenic males with FVB/N-
females and C57BL/6J-females, respectively. While fertility and spermato-
genesis of TSPY transgenic males on a C57BL/6J genetic background were 
normal, impaired spermatogenesis and fertility were observed in FVB/N-
Tg(TSPY)9Jshm mice. TSPY transgenic FVB/N males older than 5 months are 
showing an increased vacuolation of the seminiferous germinal epithelium 
in comparison to age-matched FVB/N controls. Interestingly, sperm motility 
parameters such as velocities (VCL, VSL, VAP) and lateral head amplitude 
(ALH), and mean number of epididymal sperm of FVB/N-Tg(TSPY)9Jshm 
males were significantly decreased in comparison to FVB/N males, thereby 
leading to decreased fertility of TSPY transgenic FVB/N males.

 S. Schubert: None. P. Grzmil: None. J. Schmidtke: None.

P19.89
Pregnancy outcome of prenatally diagnosed Turner syndrome: a 32 
years collaborative french study including 1079 cases
N. Gruchy1, E. Blondeel2, N. Le Meur3, M. Till4, M. Herbaux5, A. Vigouroux-Castera6, A. 
Choiset7, J. Lespinasse8, F. Amblard9, M. Jimenez10, L. Lebel Roy Camille11, M. Doco-Fenzy12, 
F. Carré-Pigeon12, E. Flori13, F. Mugneret14, M. Valduga15, S. Jaillard16, C. Yardin17, R. 
Harbuz18, M. Collonge-Rame19, P. Vago20, F. Vialard2, N. Leporrier1;  
1CHU, Caen, France, 2CHI, Poissy, France, 3EFS Normandie, Bois-Guillaume, France, 
4Hospices civils, Lyon, France, 5Laboratoire Biolille, Lille, France, 6CHU, Toulouse, France, 
7APHP, Cochin-St Vincent de Paul, France, 8Centre Hospitalier, Chambéry, France, 9CHU, 
Grenoble, France, 10CHU, Tours, France, 11Laboratoire cytogénétique, Fort de France, 
France, 12CHU, Reims, France, 13CHU, Strasbourg, France, 14CHU, Dijon, France, 15CHU, 
Nancy, France, 16CHU, Rennes, France, 17CHU, Limoges, France, 18CHU, Poitiers, France, 
19CHU, Besançon, France, 20CHU, Clermont-Ferrand, France.

Background: Turner syndrome (TS) is a common sex chromosome aneu-
ploidy (45,X) diagnosed prenatally with an incidence of 0.18%. It is mainly 
detected due to presence of abnormalities on ultrasound (US) (84%) but it 
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may be a fortuitous diagnosis. The associated genetic counseling is difficult 
and the parents’ decision to continue or terminate the pregnancy depends 
on information provided which is different as to presence of US abnorma-
lities, mosaicism with a normal cell line and diagnosis term. We sought to 
assess the pregnancy outcomes and the influence of multidisciplinary cen-
ters for prenatal diagnosis (MCPD) in France on parental decisions in cases 
of TS.
Methods : a cohort of 1079 french prenatal TS diagnoses between 1980 
and 2012 was reported. 20 french laboratories participated to this study. In 
each case, the karyotype indication, maternal age, year of prenatal testing, 
sampling procedure, karyotype, associated US findings and outcome were 
recorded. We statistically (Student test) compared data before and after 
1997, the year of application of MCPD.
Results and conclusions : The pregnancy termination rate fell significantly 
(p<0.002) from 90% before 1998 to 80% thereafter. This decline is signi-
ficant in case of mosaicism (from 69% to 24%, p<0.05)), fortuitous diagno-
sis (from 78% to 26%, p<0.05) and especially along pregnancy period (93% 
on first trimester, 58% and 22% at second and third trimester respectively 
p<0.05), which underlines evolution in way of thinking thanks to MPCD. 
Nevertheless, due to an early diagnosis, mainly on first trimester, TOP rate 
remains high in case of lack of mosaicism.

 N. Gruchy: None. E. Blondeel: None. N. Le Meur: None. M. Till: None. M. 
Herbaux: None. A. Vigouroux-Castera: None. A. Choiset: None. J. 
Lespinasse: None. F. Amblard: None. M. Jimenez: None. L. Lebel Roy 
Camille: None. M. Doco-Fenzy: None. F. Carré-Pigeon: None. E. Flori: None. F. 
Mugneret: None. M. Valduga: None. S. Jaillard: None. C. Yardin: None. R. 
Harbuz: None. M. Collonge-Rame: None. P. Vago: None. F. Vialard: None. N. 
Leporrier: None.

P19.90
Unusual pattern of segregation of a reciprocal translocation resulting 
in duplication of one of the derivative chromosomes
M. BEAUJARD1, B. Bessières1, J. Bernard2, M. Maurin1, M. de Blois1,3,4, G. Quenum1, I. 
Dargery1, C. Ozilou1, F. Poulain1, S. Romana1,3,4, F. Encha-Razavi1, T. Attié-Bitach1,3,4, Y. 
Ville2,4, C. Turleau1,3, M. Vekemans1,3,4, V. Malan1,3,4;  
1Département de Génétique Hôpital Necker-Enfants Malades AP-HP, Paris, France, 
PARIS, France, 2Service de Gynécologie-Obstétrique Hôpital Necker-Enfants Malades 
AP-HP, Paris, France, PARIS, France, 3INSERM U781 Imagine, Paris, France, 4Université 
Paris Descartes, Paris, France.

Chromosomes involved in a reciprocal translocation form a quadrivalent at 
meiosis. These chromosomes segregate by alternate, adjacent-1, adjacent-2, 
or 3 : 1 modes to give gametes with various balanced or unbalanced chro-
mosome complements. We report the prenatal diagnosis of an unusual 
segregation of a maternal reciprocal translocation. Ultrasound examinati-
on performed on a 24-year old woman at 22 weeks’ gestation showed the 
presence of bilateral ventriculomegaly, short long bones and unusual aspect 
of the corpus callosum. Subsequently, a microarray performed on uncultu-
red amniocytes showed a gain of 1q42.13q44 in combination with a gain of 
full 9p and a gain of 9q13q22.32. Karyotype and FISH studies revealed the 
presence of 47 chromosomes with an abnormal chromosome 1 and two ab-
normal chromosomes 9 derived from a reciprocal translocation between the 
long arm of chromosome 1 and the long arm of chromosome 9. After genetic 
counselling, the pregnancy was terminated at 24 weeks’ gestation. Paren-
tal karyotypes allowed the detection of a balanced reciprocal translocation 
in the mother 46,XX,t(1;9)(q42.13;q22.32). Combination of two events is 
necessary to explain the observed chromosomal imbalances : an alternate 
segregation during maternal meiosis I in which the two translocated chro-
mosomes are transmitted and the segregation of both sister chromatids of 
the derived chromosome 9 in a same cell. This segregation of both chroma-
tids may result either from a premature separation of chromatids at meiosis 
I, or from a nondisjunction at meiosis II. To our knowledge, this unusual 
pattern of segregation of a common balanced reciprocal translocation has 
never been reported.

 M. Beaujard: None. B. Bessières: None. J. Bernard: None. M. Maurin: 
None. M. de Blois: None. G. Quenum: None. I. Dargery: None. C. Ozilou: 
None. F. Poulain: None. S. Romana: None. F. Encha-Razavi: None. T. Attié-
Bitach: None. Y. Ville: None. C. Turleau: None. M. Vekemans: None. V. Malan: 
None.

P20.01
Two cases of large DHCR7 gene deletion in Smith-Lemli-Opitz 
syndrome
M. Witsch-Baumgartner1, K. Hinderhofer2, B. Maas2, D. Haas3, K. Carter4, M. Suri4, J. 
Zschocke1, H. Sawyer5;  
1Medical University Innsbruck, Innsbruck, Austria, 2Institute of Human Genetics, 

Heidelberg University, Heidelberg, Germany, 3Division of Inborn Metabolic Diseases, 
University Children´s Hospital, Heidelberg, Germany, 4City Hospital Campus, Nottingham 
University Hospitals NHS Trust, Nottingham, United Kingdom, 5Bristol Genetics 
Laboratory, North Bristol NHS Trust, Bristol, United Kingdom.

Smith-Lemli-Opitz Syndrome (SLOS, MIM 270400) is an autosomal recessi-
ve metabolic malformation syndrome with variable clinical severity. SLOS is 
caused by mutations in the delta7sterol-reductase gene (DHCR7), resulting 
in impairment of endogenous cholesterol biosynthesis. More than 100 mu-
tations have been identified and about 380 SLOS patients are documented 
in the DHCR7 database (http://lovd.i-med.ac.at/home.php), but a second 
mutation remains unidentified in 4% of patients.
Patient 1 showed growth retardation at birth, short proximal limbs, 2, 3 toe 
syndactyly, typical heart, and renal defect and facial features. Plasma sterol 
analysis showed elevated 7- and 8- dehydrocholesterol.
Patient 2 showed also highly elevated 7DHC and typical clinical features of 
SLOS.
The patients´ and parental DNAs have been analyzed by genomic sequen-
cing of DHCR7 and a self-designed multiplex ligation-dependent probe am-
plification (MLPA) of exons 2 to 8 of the DHCR7 gene.
In patient 1 a heterozygous deletion of exons 3 to 6, in addition to the hete-
rozygous common mutation p.Arg352Trp (c.1054C>T) has been detected.
Patient 2 carries a heterozygous deletion of exons 1 and 2 inherited from his 
mother, confirmed by SNP analysis. The paternal mutation was p.Thr93Met 
(c.278C>T).
The pathogenicity of the two deletions (one involving the 5´UTR/promoter 
sequences) will be demonstrated. MLPA is recommended in SLOS cases with 
only one mutation and elevated 7DHC. These cases highlight the importance 
of including all SLOS individuals (with two, one or no detected mutation) in 
the locus database.

 M. Witsch-Baumgartner: None. K. Hinderhofer: None. B. Maas: None. D. 
Haas: None. K. Carter: None. M. Suri: None. J. Zschocke: None. H. Sawyer: 
None.

P20.02
Identification of allelic imbalance in retinal expressed (disease) genes
S. Balendran, B. Wissinger, S. Schimpf-Linzenbold;  
Institute of Ophthalmic Research, Tuebingen, Germany.

Reduced penetrance and variability in disease expression with respect to 
onset, course, and severity is a well-documented phenomenon in retinal di-
seases making reliable genotype/phenotype correlations as well as indivi-
dual disease prognosis difficult.
Understanding the mechanisms behind such phenotypic variation is a key 
aim in human genetics.
We hypothesize that cis-acting variants regulating gene expression levels 
play an essential role in phenotypic variation and disease penetrance in he-
reditary retinal disorders.
To date the extent and mechanisms by which cis-acting polymorphisms 
influence the human phenotype are barely understood although they are 
common.
The aim of this project is the identification of such cis-acting gene variants 
and the determination of their impact on retinal disease expression. Indivi-
duals heterozygous for cis-acting polymorphisms that affect gene expressi-
on will show an allelic imbalance (AI).
Up to now more than 50 retinal genes were screened for heterozygous cSN-
Ps applying PCR and sequencing in five different inbred mouse strains as a 
proof-of-principle experiment. Pyrosequencing assays were applied on RT-
PCR amplified cDNAs generated from retinal RNA to assess AI based on the 
identified cSNPs.
Our results demonstrate an AI in ten retinal disease genes. However, in two 
genes the AI can already be seen on DNA level indicating a copy number 
variation. Screening of the Pde6c gene revealed a 116-bp insertion on cDNA 
level resulting in a premature termination codon leading, due to the nonsen-
se mediated mRNA decay, to a downregulation of the mutant transcript. For 
the remaining genes the cause of the AI has to be clarified.

 S. Balendran: None. B. Wissinger: None. S. Schimpf-Linzenbold: None.

P20.03
Nine new cases of de novo constitutional complex chromosome 
rearrangements (CCR) involving a single chromosome detected by 
aCGH: is there a unifying mechanistic model?
D. Sanlaville1,2, B. Keren3, S. Chantot4, S. Jaillard5, N. Marle6,7, C. Metay8, R. Molignier9, 
J. Puechberty10, G. Lefort10, N. Chatron1, V. Jauffret5, C. Muti8, A. Briand8, L. Tosca11, M. 
Cordier1, A. Labalme1, A. Mosca6,7, P. Callier6,7, A. Rafat1, S. Taviaux10, A. Schneider10, S. 
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Whalen3, A. Afenjar3, S. Brisset11, C. Thauvin-Robinet6,7, M. Portnoi4, S. Odent5, M. Till1, L. 
Faivre6,7, C. Schluth-Bolard1,2;  
1HCL, BRON Cedex, France, 2CRNL, CNRS UMR 5292, INSERM U1028, Université 
Claude Bernard Lyon I, Lyon, France, 3AP-HP, La Pitié Salpetrière, Paris, France, 4AP-
HP, Hôpital Trousseau, Paris, France, 5CHU Rennes, Rennes, France, 6CHU Dijon, Dijon, 
France, 7Equipe GAD EA 4271, IFR Santé STIC, Université de Bourgogne, Dijon, France, 
8AP-HP, Hôpital Henri Mondor, Paris, France, 9CHU Toulouse, Toulouse, France, 10CHU 
Montpellier, Montpellier, France, 11AP-HP, CHU Clamart, Paris, France.

Recently, next generation sequencing data shed light on complex chromoso-
me rearrangements involving one or few chromosomal loci that may be due 
to shattering of chromosomes in a single catastrophic event, called chro-
mothripsis and identified in 2-3% of cancers.
In the present work, we reviewed the array-CGH results from 7 centers 
among the French array-CGH network between 2009 and 2012. Among 
7774 aCGH performed in constitutional setting, we identified 9 cases of con-
stitutional CCR involving more than 4 CNV in a single chromosome (0,01 
%). These 9 cases included were referred for intellectual disability and/or 
malformations in pre-natal (2/9) or post-natal (7/9) context. Eight diffe-
rent chromosomes were involved namely chromosome 1p, 5q, 6p, 11p, 11q, 
13q, 19p/q, 21q, 22q. Number of CNV per chromosome varied from 5 to 12 
and chromosomal imbalances from 6.91 to 37.95 Mb. All these CNV were 
confirmed by FISH or R/G-banded karyotype and were de novo. Multiple 
rearrangement patterns were observed including various combinations of 
deletion, duplication, triplication and normal segments. Interestingly, in six 
cases, chromosome abnormality was identified on conventional R/G ban-
ding (homogeneous ring, mosaic ring, apparently balanced translocation, 
dicentric chromosome, insertion, karyotype disparities between cytotro-
phoblast and fetus).
Our study point out that constitutional CCR on a single chromosome is a 
rare and heterogeneous event. Recently, the mechanism of chromothripsis 
has been suggested to explain also constitutional CCR. Nevertheless, alter-
native hypotheses, such as chromoanasynthesis involving replication-based 
mechanisms, have been proposed. Systematic identification and breakpoint 
characterization of these CCR will be necessary to understand the mecha-
nism.

 D. Sanlaville: None. B. Keren: None. S. Chantot: None. S. Jaillard: None. N. 
Marle: None. C. Metay: None. R. Molignier: None. J. Puechberty: None. G. 
Lefort: None. N. Chatron: None. V. Jauffret: None. C. Muti: None. A. Briand: 
None. L. Tosca: None. M. Cordier: None. A. Labalme: None. A. Mosca: 
None. P. Callier: None. A. Rafat: None. S. Taviaux: None. A. Schneider: 
None. S. Whalen: None. A. Afenjar: None. S. Brisset: None. C. Thauvin-
Robinet: None. M. Portnoi: None. S. Odent: None. M. Till: None. L. Faivre: 
None. C. Schluth-Bolard: None.

P20.04
Four-break complex genomic rearrangement uncovered by FISH 
follow-up of an apparently de novo aCGH imbalance
S. M. Bint1, J. Ahn2, A. F. Davies1, C. Mackie Ogilvie2;  
1Guy‘s & St. Thomas‘ Hospital NHS Foundation Trust & GSTS Pathology, London, United 
Kingdom, 2Guy‘s & St. Thomas‘ Hospital NHS Foundation Trust, London, United Kingdom.

Array CGH testing is now in place in most cytogenetic laboratories, in many 
centres replacing traditional G-banded chromosome analysis. Follow-up of 
abnormal array findings is often carried out by parental array testing; when 
neither parent carries the proband’s imbalance, this may represent a truly 
de novo event, or may have arisen due to a balanced parental chromosome 
rearrangement. FISH analysis in these cases can uncover the chromosomal 
status of the parents and establish reproductive risks.
To date we have carried out parental FISH studies for eleven cases where 
the proband had imbalance detected by array CGH that was beyond the re-
solution of karyotype analysis. FISH was first carried out on the proband 
alone, to confirm that the FISH probes were informative for the imbalance. 
In two of these eleven cases (18%) one parent carried a chromosome rear-
rangement which resulted in the imbalance seen in the proband. One case 
was a reciprocal translocation, with submicroscopic translocated segments. 
In the second case, array CGH analysis detected a 1.474Mb duplication of 
material from the long arm of chromosome 4 in a three year old boy. Array 
CGH analysis carried out on DNA from both parents showed normal copy 
number of this region; however, the father was found to carry a deletion 
of material adjacent to the region duplicated in the proband. FISH studies 
showed a four-break chromosome rearrangement in the father.
We will describe this latter case and speculate on possible mechanisms for 
these findings, and their significance for this family.

 S.M. Bint: None. J. Ahn: None. A.F. Davies: None. C. Mackie Ogilvie: None.

P20.05
New technologies permitted rectification of a diagnosis 14 years later
A. Mosca-Boidron1,2, A. Masurel-Paulet3, N. Marle1,2, S. Chancenotte3, C. Ragon1, M. 
Payet1, S. El Chehadeh3,2, C. Thauvin-Robinet3,2, P. Callier1,2, L. Faivre3,2, F. Mugneret1;  
1Laboratoire de Cytogénétique, Dijon, France, 2Equipe GAD EA 4271, IFR Santé STIC, 
Université de Bourgogne, Dijon, France, 3Centre de Génétique, Dijon, France.

Putatively benign copy number variants (bCNVs) can be broadly defined as 
DNA copy number gains or losses that do not lead to a recognizable clini-
cal phenotype. The interpretation of these CNVs has presented challenges, 
especially in determining whether or not they are pathogenic when analy-
zing patients with abnormal phenotypes. Our patient was first evaluated at 
2 months old for dysmorphic features and axial hypotonia with moderate 
distal hypertonia. A standard karyotype showed a direct 14q31 duplication 
inherited from his phenotypically normal mother. This duplication was also 
detected in five relatives with a normal phenotype and maternal inheritance 
through three generations. At this time, three hypotheses were suggested to 
explain abnormal phenotype of the proband: a variable expression of this 
duplication, the role of imprinting genes, or a coincidental event. Follow-up 
at the age of 14 years revealed slight dysmorphism, slight overgrowth (+2 
SD) and developmental delay with a greater impact in the verbal sphere. The 
use of high resolution technologies allowed us to pursue our investigations. 
Array-CGH confirmed the 8.5 Mb duplication in the 14q31.1q31.3 region but 
also revealed a 22q11.21 duplication (DiGeorge syndrome region) of at least 
3.1 Mb. This duplication was confirmed by q-PCR studies and was shown to 
be de novo. This second anomaly provided the explanation of the phenotype 
while we could now conclude that the 14q31 duplication was a bCNVs. The 
contribution of new technologies such as array-CGH and NGS will allow us 
to revise diagnosis initially based on karyotype anomalies.

 A. Mosca-Boidron: None. A. Masurel-Paulet: None. N. Marle: None. S. 
Chancenotte: None. C. Ragon: None. M. Payet: None. S. El Chehadeh: 
None. C. Thauvin-Robinet: None. P. Callier: None. L. Faivre: None. F. 
Mugneret: None.

P20.06
Inherited Cat-Eye Syndrome due to an unusual dicentric 
monosatellited derivative chromosome 22
S. Dimassi1,2, A. Labalme1, M. Cordier3, A. Rafat1, M. Till1, P. Edery3,2, D. Sanlaville1,2, C. 
Schluth-Bolard1,2;  
1Laboratoire de Cytogénétique Constitutionnelle, Centre de Biologie et de Pathologie Est, 
Hospices Civils de Lyon, BRON Cedex, France, 2INSERM, U1028 ; CNRS, UMR5292 ; TIGER 
Team, Lyon, France, 3Unité de Génétique Clinique, Hôpital Femme-Mère-Enfant, Hospices 
Civils de Lyon, BRON Cedex, France.

Cat eye syndrome (CES) is characterized by ocular coloboma, preauricular 
pits and/or tags, anal atresia, heart defect and renal malformations. It is due 
to tetrasomy for 22q11 region, secondary to the presence of a dicentric and 
bisatellited supernumerary marker chromosome in most of cases.
We report here a 2 months old boy with facial dysmorphism, total anoma-
lous pulmonary venous return, anal atresia and renal malformation. He is 
the first child of a 26 years old woman with bilateral coloboma, atrial septal 
defect and renal malformation. Standard blood karyotype of both proband 
and his mother showed short arm asymmetry of chromosome 22. Array CGH 
displayed four copies of the proximal 22q11 region (chr22: 16,133,474- 
18,651,673, hg19) in the child. The derivative 22 was finally characterized 
by FISH using 14/22 centromeric and NORs probes and BAC clone CTD-
3144O3 (22q11.1) showing a dicentric monosatelited chromosome 22 with 
one signal CTD-3144O3 on the long arm in 22q11.1 and two signals CTD-
3144O3 on the short arm between both centromeres.
Although atypical cytogenetic presentation of CES have already been descri-
bed including interstitial duplication and triplication, this is the first case of 
maternally inherited dicentric derivative 22 presenting two additional co-
pies of 22q11 region on its short arm. This rearrangement resulted in tetra-
somy for the CES I region, consistent with patients phenotype. Mechanism 
of formation of such derivative chromosome will be discussed.

 S. Dimassi: None. A. Labalme: None. M. Cordier: None. A. Rafat: None. M. 
Till: None. P. Edery: None. D. Sanlaville: None. C. Schluth-Bolard: None.

P20.07
CFTR interacts with metabotropic glutamate receptor and modulates 
IL-8 production in cystic fibrosis T-Lymphocytes
E. Kvaratskhelia1, N. Dabrundashvili1, T. Barbakadze2, E. Maisuradze1, E. Zhuravliova2, 
N. Natsvlishvili2, L. Shanshiashvlili2, T. Topuria1, D. Mikeladze2;  
1Tbilisi State Medical University, Tbilisi, Georgia, 2Ilia State University, Tbilisi, Georgia.

The action of glutamate on the secretion of IL-8 by lymphocytes derived 
from healthy subjects and cystic fibrosis patients, as well as the expressi-
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on of glutamate receptor and glutamate receptors binding partners in the 
membrane fractions of lymphocytes were investigated. The content of cy-
stic fibrosis transmembrane conductance regulator-associated ligand, Na+/
H+ exchanger 3 regulatory factor 1, as well as PDZ-binding proteins: me-
tabotropic glutamate receptor subtype 1, ionotropic glutamate AMPA and 
NMDA receptor subtypes were analysed after immunoprecipitation of CFTR. 
Western blotting of co-immunoprecipitated proteins revealed that normal, 
non-mutated CFTR, as well as mutated forms of CFTR (F508CFTR mutation) 
were associated with NHERF-1 and CAL in the plasma membrane fractions. 
In the macromolecular complex of mutated, as well as of non-mutated forms 
of CFTR, NMDA NR2A type of glutamate receptors were found, whereas me-
tabotropic mGluR1 in the supramolecular complex containing CFTR was de-
tected only in the normal T-cells. Besides, in lymphocytes with DF508-CFTR 
mutation the amount of cell-surface expressed CFTR-CAL complex greatly 
decreased. Furthermore, our results have shown that CF-derived T-cells in 
the presence of IL-2 produce more IL-8, than T-cell from healthy control. 
However, only in normal lymphocytes was detected a significant increase 
(144%) in the IL-8 secretion during exposure to high concentration of glut-
amate (10-4 M). We have concluded that CFTR and mGluR1a compete for 
binding to CAL, which in turn can regulate levels of these two proteins. Re-
duced expression of surface exposed mGluR1a in lymphocytes can disarran-
ge appropriate T-cell phenotype polarization and lead to aberrant immune 
responses in CF.

 E. Kvaratskhelia: None. N. Dabrundashvili: None. T. Barbakadze: None. E. 
Maisuradze: None. E. Zhuravliova: None. N. Natsvlishvili: None. L. 
Shanshiashvlili: None. T. Topuria: None. D. Mikeladze: None.

P20.08
Study of long-range regulatory mechanisms of the CFTR gene
S. Moisan;  
Inserm U1078, BREST, France.

The cystic fibrosis transmembrane conductance regulator (CFTR) gene was 
identified in 1989. Twenty years later, the regulatory mechanisms control-
ling its complex expression are still not fully understood. Although, more 
than 1930 mutations have been identified, many cases of cystic fibrosis or 
CFTR Related Disorders remain still of unknown origin.
The promoter which binds transcription factors and drives some aspects of 
CFTR gene expression, cannot alone account for tissue specific control. This 
implicates other distal cis- or trans-acting elements in cell-type-specific re-
gulation of CFTR expression.
The aim of our project is to study long-range regulatory mechanisms of the 
CFTR gene.
Our first approach consisted to map potentials regulatory elements located 
within conserved non-coding sequences, which could interact specifically 
with the CFTR gene by tri-dimentional folding mechanism. These interac-
tions have been detected by Chromosome Conformation Captures (3C).
Subsequently, we enhanced our analyses with a high-throughput adaptation 
of 3C: the 3C-Carbon Copy (5C) technology. This approach allows the analy-
sis of millions chromatin interactions.
Thanks to 3C and 3C-derivated studies, we could identify new possible mu-
tations far from the gene, which may lead to its dysfunction by modifying the 
chromatin conformation.
These analyses will be pursued on patients affected by cystic fibrosis in 
whom either a single mutation or none was found in the CFTR locus.

 S. Moisan: None.

P20.09
DCTN4 as a modifier of Pseudomonas aeruginosa bronchial chronic 
infection in cystic fibrosis
M. Viel1, D. Hubert2, P. Burgel2, I. Honoré2, J. Chapron2, N. Gaitch1, R. Kanaan2, D. Dusser2, 
T. Bienvenu3;  
1Laboratoire de Biochimie et Génétique Moléculaire, Hôpital Cochin, Paris, France, 
2Service de Pneumologie, Hôpital Cochin, AP-HP, Paris, France, 3Université Paris 
Descartes, Institut Cochin, CNRS (UMR8103), Paris, France.

In Cystic Fibrosis (CF), Pseudomonas aeruginosa (PA) chronic airway infec-
tion is associated with faster rate of lung function decline, increased num-
ber of exacerbations and shorter survival. Recently, using exome sequencing 
and extreme phenotype design, it has been shown that isoforms of dynactin 
4 may influence PA infection by reducing PA autophagic clearance in the 
airway of individuals with CF or by altering macroautophagic clearance of 
class II mutant CFTR, leading to more severe airway disease. The purpose of 
this study was to investigate the role of missense variants in DCTN4 on PA 
infection incidence, on age at first PA colonization, and chronic PA infection 

prevalence. PCR and direct sequencing were used to screen DNA samples for 
DCTN4 variants. 109 adult CF patients from the CF Centre at Cochin Hospital 
have been included (patients with lung transplantation were excluded): 60 
patients had chronic PA infection (CPA) and 49 had no CPA. DCTN4 variants 
were identified in 22 CF patients with CPA (22/60, 37%), and in only 6 CF 
patients with no CPA (12%). DCTN4 variants were predominantly observed 
in individuals with early age at first PA colonization (before 15 years-old). 
In this study, we confirm the association between chronic PA infection and 
DCTN4 missense variants. The DCTN4 genotype distribution differed signi-
ficantly between the two groups (p=0.004). In conclusion, our observations 
suggest that p.Phe349Leu of DCTN4 may be involved in the pathogenesis of 
PA infection in CF.

 M. Viel: None. D. Hubert: None. P. Burgel: None. I. Honoré: None. J. Chapron: 
None. N. Gaitch: None. R. Kanaan: None. D. Dusser: None. T. Bienvenu: None.

P20.10
Telomerase mutations in families with idiopathic pulmonary fibrosis : 
23 new mutations of TERT and TERC
C. Kannengiesser-Decuyper1,2, P. Revy2, R. Borie1,2, C. Ménard1, H. Nunes1,3, J. Naccache1, 
A. Tazi1,4, S. Marchand-Adam5,6, G. Prévot7, P. Delaval8, V. Cottin9,10, B. Crestani1,2,4, B. 
Grandchamp1,2;  
1AP-HP, Paris, France, 2INSERM, Paris, France, 3Université Paris 13, Paris, France, 
4Université Paris 7, Paris, France, 5CHRU, Tours, France, 6INSERM, Tours, France, 
7CHU, Toulouse, France, 8CHU, Rennes, France, 9Hospices Civils de Lyon, Bron, France, 
10Université Claude Bernard Lyon I, Lyon, France.

Germline telomerase mutations have been reported in approximately 10% of 
familial idiopathic pulmonary fibrosis (IPF). The T allele of the rs35705950 
in MUC5B promoter has been associated with idiopathic pulmonary fibrosis 
(IPF) in American and European cohorts.
We report here our French experience until 2008 in molecular exploration 
of TERT and TERC in familial cases of IPF and sporadic case of IPF with as-
sociated bone marrow disease or unexplained liver disease suggestive of a 
telomerase disease. We identified 22 heterozygous TERT mutations in 24 
patients including 20 mutations never reported. We also found 4 heterozy-
gous variations of TERC in 6 patients. Assessing pathogenicity of TERT and 
TERC mutations is critical to evaluate risk of telomerase disease in carriers. 
By considering -the co segregation study when possible, -the presence of 
the variant in databases, -the predicted impact on the protein structure or 
splicing step and -the telomere length of mutation carriers, we conclude that 
most of the variants can be classed as loss of function mutations, whereas 
the results for new TERC variants remain of unknown significance. Discrimi-
nating between mutant and neutral variants not only provides information 
that can be used for genetic counselling but also adds to our understanding 
of the functionally critical residues or nucleotides in TERT. Moreover, we 
found that MUC5B promoter snp genotype of IPF patients carrier of TERT 
or TERC mutations (excess of G allele of the rs) is significantly different than 
MUC5B genotype of IPF patients from the COFI French cohort of IPF pati-
ent.

 C. Kannengiesser-Decuyper: None. P. Revy: None. R. Borie: None. C. 
Ménard: None. H. Nunes: None. J. Naccache: None. A. Tazi: None. S. 
Marchand-Adam: None. G. Prévot: None. P. Delaval: None. V. Cottin: None. B. 
Crestani: None. B. Grandchamp: None.

P20.11
Telomeres are normally elongated and maintained in ICF syndrome 
derived iPSCs
S. Sagie, R. Shaked, M. Tzukerman, K. Skorecki, S. Selig;  
Laboratory of Molecular Medicine, Rambam Health Care Campus and Rappaport 
Faculty of Medicine and Research Institute, Technion, Haifa, Israel.

Human telomeric regions are packed as constitutive heterochromatin, cha-
racterized by extensive subtelomeric DNA methylation and specific histone 
modifications. In somatic cells, telomerase is inactive and telomeres shorten 
during proliferation. When human induced pluripotent stem cells (hiPSCs) 
are generated, telomerase is activated and telomeres elongate. In addition, 
subtelomeres are hypermethylated in hiPSCs and levels of TERRA, an RNA 
transcript emanating from telomeric regions, are elevated.
ICF (Immunodeficiency, Centromeric instability, Facial anomalies) type I 
patients, carry mutations in DNMT3B encoding an enzyme that de novo me-
thylates repetitive sequences. ICF cells display hypomethylated subtelome-
ric regions associated with short telomeres, advanced telomere replication 
time and abnormally high levels of TERRA.
We study the role of de novo subtelomeric methylation during development. 
We used hiPSCs as a model for the developmental stage at which de novo 
methylation occurs and ICF syndrome cells as a natural model of almost ab-
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sent subtelomeric DNA methylation.
We have generated iPSCs from ICF-fibroblasts and observed the potential 
capacity for elongation and maintenance of telomeres in the pluripotent sta-
te. Following differentiation, very rapid telomere shortening occurs, leading 
to early senescence in fibroblast-like cells derived from these ICF syndro-
me-derived iPSCs, similar to the pre-iPSC fibroblasts. In addition, the sub-
telomeres of the ICF-iPSCs remain significantly hypomethylated. Ongoing 
experiments, including DNA and RNA analyses are aimed to elucidate the 
mechanism whereby hypomethylation is linked to telomeric abnormalities 
in ICF syndrome.

 S. Sagie: None. R. Shaked: None. M. Tzukerman: None. K. Skorecki: None. S. 
Selig: None.

P20.12
Positions of HSA6, HSA12, HSA18 and HSAX in interphase nuclei of 
human MSC depend on cultivation time and differentiation
Y. Voldgorn1, A. Lavrov1, E. Adilgereeva1, E. Nekrasov2;  
1Federal State Budgetary Institution «Research Centre for Medical Genetics» of the 
Russian Academy of, Moscow, Russian Federation, 2Vavilov Institute of General Genetics 
Russian Academy of Sciences, Moscow, Russian Federation.

Chromosome territories’ (CT) positioning is not random and seems to be an 
important mechanism of epigenetic regulation. Study of CT is of particular 
interest in stem cells such as mesenchymal stem cells (MSC) because they 
are widely used in regenerative medicine and are of great value as a biologi-
cal model capable of differentiation in different cell-lineages. The aim of the 
research was to identify the differences in the positions of chromosomes 6, 
12, 18 and X in MSC. Cells in early (up to 4) and late (6-10) passages were 
analyzed as well as cells after differentiation in osteogenic and adipogenic 
directions. Over 4000 nuclei from 19 cell cultures were analyzed using FISH 
with centromere probes. Radial distances (RD) were measured for each 
chromosome centromer. At late passages the median RD values of the distal 
HSA6 homologue changed its position from 0,78 to 0,81 while centromere 
of HSAX in male cultures moved centrally (median values are 0,7 and 0,61 
for early and later passages respectively). After adipogenic differentiation 
proximal homologues of both HSA18 and HSA12 moved to the periphery 
(median values are 0,34 and 0,39 for HSA18, 0,45 and 0,5 for HSA12 before 
and after differentiation respectively). In addition centromeres of HSAX sho-
wed statistically different position in male and female cultures which might 
be explained by different levels of activity of HSAX in male and female cells. 
The detected changes in the structure of the nucleus are new karyological 
characteristics of human MSC.

 Y. Voldgorn: None. A. Lavrov: None. E. Adilgereeva: None. E. Nekrasov: 
None.

P20.13
Family-based genome wide association study in Patagonia, a region 
with high prevalence of oral clefts: preliminary results
F. M. Carvalho1, D. Montaner2, F. Poletta3, R. F. Fonseca1, J. C. Mereb4, A. R. Vieira5, E. E. 
Castilla6, I. M. Orioli1;  
1ECLAMC (Latin American Collaborative Study of Congenital Malformations) and 
INAGEMP (National Institute of Populational Medical Genetics) at Department of 
Genetics, Institute of Biology, Federal University of Rio de Janeiro, Rio de Janeiro, Brazil, 
2Bioinformatic Department, Research Center Principe Felipe, Valencia, Spain, 3ECLAMC 
and INAGEMP at Center for Medical Education and Clinical Research, Buenos Aires, 
Argentina, 4ECLAMC and INAGEMP at Hospital Zonal El Bolsón, El Bolsón, Argentina, 
5Departments of Oral Biology and Pediatric Dentistry and Center for Craniofacial and 
Dental Genetics, School of Dental Medicine, University of Pittsburgh, Pittsburgh, PA, 
United States, 6ECLAMC and INAGEMP at Congenital Malformations Epidemiology 
Laboratory, Oswaldo Cruz Institute, FIOCRUZ, Rio de Janeiro, Brazil.

The etiology of cleft lip and/or palate (CL±P) is complex and several SNPs 
and chromosomal regions had been associated with this condition. We 
hypothesized that in a CL±P high prevalence region, as the Patagonia, one 
of these associated factors may be prevalent over the others. We aim the 
identification of polymorphic markers that may contribute to CL±P in our 
population with a family-based design for genome-wide association (GWA) 
analysis. The CL±P high prevalence population in Patagonia was identified 
by the ECLAMC and 150 families were until now ascertained and studied. 
SNPs from Genome-Wide 6.0 array from Affymetrix were tested (TDT) for 
association with isolated CL±P in 11 trios, 2 duos, and 10 sibs using PLINK. 
We found statistical evidence of association between polymorphic markers 
on chromosome 1, 4, 5, 7, 10, 12, 13, 17 and 18 with CL±P (p < 0.0009). 
None of these SNPs were previously described as associated with CL±P. The 
STRING 9.0, a tool used to know and predicted protein-protein interactions, 
shows that the MACF1 gene protein (1p34.3) appears directly related to the 

IRF6 product. These preliminary results suggest some loci on chromosomes 
1, 4, 5, 7, 10, 12, 13, 17 and 18 as candidate regions for CL±P. Although a 
relation between one of those SNPs (on MACF1 gene) and IRF6 could be of 
interest to CL±P etiology in this population, more families must be analyzed 
in order to confirm our preliminary results.

 F.M. Carvalho: None. D. Montaner: None. F. Poletta: None. R.F. Fonseca: 
None. J.C. Mereb: None. A.R. Vieira: None. E.E. Castilla: None. I.M. Orioli: 
None.

P20.14
Somatic mosaicism for DNA Copy Number Variations: a rare 
phenomenon in human genome
M. Koltšina1, A. Metspalu1,2, N. Tõnisson1,3, A. Salumets4,5,6;  
1Institute of Molecular and Cell Biology, University of Tartu, Tartu, Estonia, 2Estonian 
Genome Center, University of Tartu, Tartu, Estonia, 3Department of Genetics, United 
Laboratories, Tartu University Hospital, Tartu, Estonia, 4Competence Centre on 
Reproductive Medicine and Biology, Tartu, Estonia, 5Department of Obstetrics and 
Gynaecology, University of Tartu, Tartu, Estonia, 6Institute of Biomedicine, University of 
Tartu, Tartu, Estonia.

Somatic mosaicism is defined by the presence of genetically distinct popu-
lations of somatic cells in a single organism. Mosaicism can be caused by 
DNA mutations, epigenetic alterations, chromosomal abnormalities and 
spontaneous reversion of inherited mutations. DNA copy number variations 
(CNVs) ranging from kilobases to megabases are a well-known type of gene-
tic variation in human. However, the somatic mosaicism for CNVs in humans 
is not well studied. It is unknown whether CNVs arise in somatic cells, but it 
is, however, generally assumed that normal cells are genetically identical. It 
is suggested, that mosaicism may result from a mutation during postzygotic 
development which is propagated to only a subset of the adult cells.
The aim of the present study was to test the hypothesis that cells from dif-
ferent fully differentiated tissues could carry different CNV patterns. We 
tested 48 tissue samples from four subjects, 12 different tissues from each 
subject, applying Illumina HumanOmniExpress-12 BeadChip (Illumina, Inc; 
San Diego, USA) for copy number variation detection and observed at least 
three CNVs, affecting more than one tissue in one of the four individuals stu-
died.
Our results suggest that somatic mosaicism for CNVs is not very common 
in normal human cells. The data also indicates that further examination of 
samples derived from a larger cohort may be needed to reveal the frequency 
of CNV mosaicism. CNVs occurring in a substantial fraction of normal cells 
might predispose certain types of cells or a tissue to a specific disease-rela-
ted phenotype.

 M. Koltšina: None. A. Metspalu: None. N. Tõnisson: None. A. Salumets: None.

P20.15
A complex chromosome rearrangement involving four chromosomes, 
nine breakpoints and a cryptic 0.6 Mb deletion in a boy with 
hypoplasia cerebellar and defects in skull ossification
R. S. Guilherme1, M. C. P. Cenarch1, T. E. Sfakianakis1, S. S. Takeno1, L. M. M. Nardozza1, C. 
Rossi1, S. S. Bhatt2, T. Liehr2, M. I. Melaragno1;  
1Universidade Federal de São Paulo, São Paulo, Brazil, 2Friedrich Schiller University, 
Jena, Germany.

Complex chromosomal rearrangements (CCRs) are considered rare cytoge-
netic events. Most apparently balanced CCRs are de novo and are usually 
found in patients with abnormal phenotypes. In these cases, high-resolution 
techniques are unveiling genomic imbalances in a great percentage of cases. 
In this paper, we report a patient with growth and developmental delays, 
dysmorphic features, nervous system anomalies (pachygyria, hypoplasia of 
the corpus callosum and cerebellum), a marked reduction in the ossificati-
on of the cranial vault, skull base sclerosis and cardiopathy who presents 
a CCR with nine breakpoints involving four chromosomes (3, 6, 8 and 14) 
and a 0.6 Mb deletion of 14q24.1. Although the only genomic imbalance re-
vealed by the array technique was a deletion, the clinical phenotype of the 
patient most likely cannot be attributed exclusively to haploinsufficiency. 
Other events must also be considered, including the disruption of critical 
genes and position effects. A combination of several different investigative 
approaches (G-banding, FISH using different probes and SNP-array techni-
ques) was required to describe this CCR in full, suggesting that CCRs may be 
more frequent than initially thought. Additionally, we propose that a chain 
chromosome breakage mechanism may have occurred as a single rearran-
gement event resulting in this CCR. This study demonstrates the importance 
of applying different cytogenetic and molecular techniques to detect subtle 
rearrangements and to delineate the rearrangements at a more accurate le-
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vel, providing a better understanding of the mechanism involved in CCR for-
mation and a better correlation with phenotype. (Financial support: FAPESP 
and CAPES, Brazil; Else Kröner-Fresenius-Stiftung).

 R.S. Guilherme: None. M.C.P. Cenarch: None. T.E. Sfakianakis: None. S.S. 
Takeno: None. L.M.M. Nardozza: None. C. Rossi: None. S.S. Bhatt: None. T. 
Liehr: None. M.I. Melaragno: None.

P20.16
Molecular study of Congenital Erythrocytosis in 70 unrelated patients 
revealed new mutations in EPOR, VHL and PHD2 genes.
C. Bento1,2,3, H. Almeida1,3, T. M. Maia1,3, L. Relvas1,3, A. C. Oliveira1,3, C. Rossi4, F. Girodon4,2, 
C. Fernandez-Lago5, A. H. Diaz-Aguado6, L. Ribeiro1,3;  
1Serv. Hematologia, Centro Hospitalar e Universitário de Coimbra, Coimbra, Portugal, 
2Member of MPN&MPNr-EuroNet (COST action BM0902), Nante, France, 3Member 
of Forum Hematológico, Coimbra, Portugal, 4Laboratoire d‘Hématologie, Centre 
Hospitalier Universitaire Dijon, Dijon, France, 5Servicio de Hematoloxia, Complexo 
Hospitalario Universitário A Coruña, A Coruña, Spain, 6Servicio de Hematologia, 
Hospital Universitario Virgen del Rocio, Sevilla, Spain.

Background: Congenital erythrocytosis results from 1) inherited intrinsic 
defects in red blood cell precursors that cause increased responsiveness to 
EPO due to a mutation in EPO receptor gene (EPOR); 2) inherited defects in 
hypoxia sensing pathway due to mutation in the Von Hippel-Lindau gene 
(VHL), in the prolyl hydroxylase domain 2 gene (PHD2) or in the hypoxia-
inducible factors gene (HIF2α); 3) high affinity hemoglobin variants (HBB 
and HBA); 4) 2,3-bifosfogliceratomutase (BPGM) enzyme deficiency. The 
inheritance is autosomic dominant for Congenital erythrocytosis associated 
to HBB, HBA, EPOR, PHD2 and HIF2α mutations and recessive for BPGM and 
VHL gene mutations. Conversely, in a great number of congenital erythrocy-
tosis the underlying defect remains unknown.
Material and Methods: With the main objective of describing the aetiology 
and molecular basis of congenital erythrocytosis, we studied 70 unrelated 
patients.
According to a proper algorithm, we have sequenced the genes described as 
associated with congenital erythrocytosis.
Results and discussion: Erythrocytosis molecular aetiology was identify in 
27 (39%) of the 70 subjects. High-affinity Hb variants were the most com-
mon causes, present in 20% of the cases. New mutations were identified in 
the EPOR (c.1310G>A, p.Arg437His; c.1311_1312delTC, p.Pro438Metfs*6; 
c.1235C>A, p.Ser412*), VHL (c.586A>G, p.Lys196Glu) and PHD2 (c.1000 
T>C, p.Trp334Arg) genes. None of the subjects showed mutations in BPGM 
or HIF2α genes.
Conclusion: We were able to identify the congenital erythrocytosis mole-
cular aetiology in 27/70 unrelated subjects. In spite of the genes already 
known to be involved in congenital erythrocytosis, the majority of the cases 
still has unknown etiology.

 C. Bento: None. H. Almeida: None. T.M. Maia: None. L. Relvas: None. A.C. 
Oliveira: None. C. Rossi: None. F. Girodon: None. C. Fernandez-Lago: 
None. A.H. Diaz-Aguado: None. L. Ribeiro: None.

P20.17
Co-occurrence of 4p16.3 microdeletion and 11p15 microduplication 
in a boy carrying a der(4)t(4;11)(p16.3;p15.4)mat
A. Bonaldi1, A. C. S. Fonseca1, D. R. Bertola2, A. M. Vianna-Morgante1;  
1Department of Genetics and Evolutionary Biology, University of São Paulo, São Paulo, 
Brazil, 2Genetics Unit, Children‘s Institute, Clinics Hospital, University of São Paulo, São 
Paulo, Brazil.

We report on a boy carrying an unbalanced translocation der(4)t(4;11)
(p16.3;p15.4)mat. He was referred for genetic evaluation at 1 year of age 
because of severe prenatal and post-natal growth retardation (<3rd cen-
tile), developmental delay, seizures, and facial dysmorphisms. MS-MLPA 
was initially carried out due to the diagnostic possibility of Silver-Russell 
syndrome (SRS), and revealed an 11p15 microduplication on the maternal 
chromosome, including both imprinting centers. When refining the micro-
duplication limits by a-CGH (180K whole-genome platform; Agilent), in ad-
dition to a 3.3 - 3.5 Mb 11p15.4-pter microduplication, we detected a termi-
nal microdeletion of the short arm of chromosome 4, spanning about ~3.85 
Mb. Subsequent FISH analysis confirmed the array findings, and revealed a 
balanced translocation t(4;11)(p16.3;p15.4) in the patient‘s mother. Clinical 
re-evaluation of the patient indicated features of both Wolf-Hirschhorn syn-
drome and SRS, but most of them could be attributed to the 4p16.3 micro-
deletion. Two previously described patients carrying similar chromosomal 
imbalances due to maternally inherited der(4)t(4;11) presented a similar 
phenotype (South et al. Am J Med Genet A. 2008;146A:2691; Ou et al. Geno-
me Res. 2011;21:33). Both breakpoints in the translocation here described 

fall within segments rich of segmental duplications sharing high sequence 
identity between chromosomes 4 and 11, pointing to a rearrangement origi-
nated through non-allelic homologous recombination, as previously demon-
strated for other t(4;11) (Ou et al. 2011). Financial support: FAPESP (CEPID 
98/14254-2; Student fellowship 2011/12486-0)

 A. Bonaldi: None. A.C.S. Fonseca: None. D.R. Bertola: None. A.M. Vianna-
Morgante: None.

P20.18
Application of array comparative genomic hybridization (array- 
CGH) for detection of chromosomal imbalances in children with 
Developmental Delay/congenital malformations in Saudi Arabia
I. M. R. Hussein1,2, A. G. Chaudhary1, H. J. Schulten1, R. Bassyouni3, S. Sogati4, J. 
Manikandan1, M. M. Al-Quaiti1, M. H. Al-Qahtani1;  
1King Abdulaziz University, Jeddah, Saudi Arabia, 2National Research Centre, Cairo, 
Egypt, 3Ministry of Health, Al-Taif, Saudi Arabia, 4Maternity and Child Hospital, Jeddah, 
Saudi Arabia.

Microarray - based Comparative Genomic Hybridization (a-CGH) has 
enabled wide investigation of the genome at high resolution and has been 
implemented in different centers as a clinical diagnostic tool. Chromosomal 
imbalances are implicated in the etiology of Developmental Delay (DD)/In-
tellectual disability (ID)/ congenital malformations. However, most of these 
cases could not be diagnosed by conventional cytogenetic techniques. We 
aimed to establish (a-CGH) technique and assess its potential as a diagnostic 
tool of chromosomal imbalances and to detect known and novel chromo-
somal aberrations in patients with DD/ ID. Subjects & Methods: A total of 
72 patients presented with DD/ ID with or without congenital malforma-
tions were referred to the CEGMR for cytogenetic analyses. We used both 
conventional cytogenetic G-banding and Fluorescent in-situ hybridization 
techniques, besides we applied (array-CGH) high resolution Agilent scanner 
with 1X244 K array format. Chromosomal aberrations could be detected in 
10/72 (13.8%) patients by G-banding technique and 4/50 (8%) by FISH 
technique, however, 17/72 (23.6%) were diagnosed by a-CGH technique. 
All microdeletion syndromes and partial duplications were detected by the 
chromosomal microarray technique. However, one patient with unbalanced 
translocation and another with mosaicism could not be detected by this 
technique. We noticed the increased number of CNVs detected by a-CGH 
which need further investigation for contribution to phenotypes. Our results 
indicated the strength of high resolution genomic arrays in diagnosing cases 
of unknown etiology and in detection of contiguous genomic alterations in 
the wide spectrum of cases with DD/ID/congenital malformations.

 I.M.R. Hussein: None. A.G. Chaudhary: B. Research Grant (principal 
investigator, collaborator or consultant and pending grants as well as grants 
already received); Modest; King Abdulaziz University. H.J. Schulten: None. R. 
Bassyouni: None. S. Sogati: None. J. Manikandan: None. M.M. Al-Quaiti: 
None. M.H. Al-Qahtani: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Modest; King 
Abdulaziz University.

P20.19
Mitotic correction of trisomy 21 occurred in human induced 
pluripotent stem cells from Down Syndrome
L. Tosca1, M. Valentin2, N. Oudrhiri3, E. Gobbo4, O. Féraud4, F. Petit5, D. Luton2, M. 
Mitjavila-Garcia4, G. Tachdjian1, A. Bennaceur- Griscelli6;  
1APHP Hopital Antoine Béclère Histologie Embryologie Cytogénétique INSERM U935 
Université Paris 11-Sud, Clamart, France, 2APHP Hôpital Beaujon Service de Génécologie, 
Paris, France, 3INSERM UMR-S 935, ESTeam Paris-Sud APHP Hôpital Paul Brousse 
Service d’Hématologie, Villejuif, France, 4INSERM UMR-S 935, ESTeam Paris-Sud, 
Villejuif, France, 5APHP Hopital Antoine Béclère Laboratoire de Génétique Moléculaire, 
Clamart, France, 6INSERM UMR-S 935, ESTeam Paris-Sud Université Paris-Sud APHP 
Hôpital Paul Brousse Service d’Hématologie, Villejuif, France.

Down Syndrome (DS) is the most common aneuploïd genetic disorder 
caused most frequently by trisomy of whole chromosome 21. Thus, correc-
tion of trisomy 21 and autologous cell-replacement therapies would be a 
promising therapeutic strategy. We explored this hypothesis by using in-
duced pluripotent cells (iPS) technology to model DS and follow the ploÏdy 
of the iPS during extended culture. Amniotic fluid cells (AFC) harboring a 
complete trisomy 21 from three donors were reprogrammed into iPS and 
DS-iPS lines (polyclonal and clonal iPS). The pluripotency was tested in vitro 
and in vivo and the trisomy 21 confirmed by karyotype. We observed that 
upon iterative manual passage, one polyclonal iPS has completely lost the 
supernumerary chromosome 21 during extended culture. Correction was 
reproducible (n=3) and due to chromosome mis-segregation and pronuclei 
formation mechanisms. We eliminate the hypothesis of a normal unrela-
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ted iPS contamination using microsatellite assay. In addition, we showed 
by ch21p polymorphism both parental contributions of the two remaining 
chromosome 21. CGH-array (135K Roche-Nimblegen) did not reveal major 
genomic instability. We reported minor alterations with a dup12q24.33 of 
277.55Kb (including the genes POLE, PXMP2, PGAM5, ANKLE2, GOLGA3, 
CHFR, ZNF605) and a qupYp11.32 of 167.11Kb (SHOX gene).This is the first 
demonstration that iPS can reproduce in vitro a spontaneous mis-segregati-
on procedure resulting in a trisomy 21 correction. The generation of related 
isogenic disomic iPS should rescue the phenotype of disease and will allow 
evaluating consequences of phenotypic reversion in DS by a potential auto-
logous normal substitution cell therapy.

 L. Tosca: None. M. Valentin: None. N. Oudrhiri: None. E. Gobbo: None. O. 
Féraud: None. F. Petit: None. D. Luton: None. M. Mitjavila-Garcia: None. G. 
Tachdjian: None. A. Bennaceur- Griscelli: None.

P20.20
Altered expression of immune-related genes in children with Down 
syndrome
B. L. Zampieri1, J. M. Biselli1, D. B. Victorino1, C. R. S. Silva1, J. E. S. Souza2, M. C. Bürger3, W. 
A. Silva Junior4, E. M. Goloni-Bertollo5, E. C. Pavarino1;  
1Faculdade de Medicina de São José do Rio Preto- FAMERP, São José do Rio Preto, 
Brazil, 2Fundação Hemocentro de Ribeirão Preto, Ribeirão Preto, Brazil, 3Faculdade de 
Medicina de Ribeirão Preto - FMRP, Ribeirão Preto, Brazil, 4Faculdade de Medicina de 
Ribeirão Preto- FMRP, Ribeirão Preto, Brazil, 5Faculdade de Medicina de São José do Rio 
Preto - FAMERP, São José do Rio Preto, Brazil.

Down syndrome (DS) individuals have high incidence of immunological al-
terations with increased susceptibility to bacterial and viral infections besi-
des high frequency of hematologic malignancies and autoimmune disorders. 
In this study, we investigated the expression pattern of 92 immune-related 
genes in DS children aiming to identify candidate genes that might be in-
volved on the immunological alterations frequently associated to DS. Peri-
pheral blood mononuclear cells (PBMC) samples were obtained from six 
healthy individuals with full trisomy 21 and six healthy control individuals 
(ages 2-6 years). Gene expression was profiled in duplicate according to the 
manufacturer’s instructions provided by commercially available TaqMan® 
Human Immune Array representing 92 immune function genes and 4 house-
keeping genes on a 96-plex gene card (Applied Biosystems, Carlsbad, CA). Of 
the 92 genes, 15 did not meet criteria for statistical analysis. Thus, 77 genes 
were subjected to statistical analysis and the comparison between child-
ren with DS and controls resulted in 16 differentially expressed genes after 
correction for multiple tests. Four of them (CCR2, BCL2L1, IL10 and CCR5) 
were up-regulated (adjusted P-values: < 0.001, 0.006, 0.008 and 0.047; re-
spectively), while twelve genes (BCL2, CCL3, IL6, EDN1, CD40LG, CD80, CCR7, 
IKBKB, CD28, CD19, SKI and CD40) were down-regulated (adjusted P-values: 
0.001, 0.001, 0.001, 0.003, 0.007, 0.008, 0.010, 0.019, 0.026, 0.046, 0.05 and 
0.05; respectively). This study identified a modest dysregulation in the ex-
pression of some genes that may be related to the immunological alterations 
seen in DS and indicates candidate genes for further investigation into the 
molecular mechanism underlying DS pathology.

  B.L. Zampieri: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Modest; 
CAPES. J.M. Biselli: B. Research Grant (principal investigator, collaborator 
or consultant and pending grants as well as grants already received); Modest; 
CAPES. D.B. Victorino: B. Research Grant (principal investigator, collaborator 
or consultant and pending grants as well as grants already received); Modest; 
FAPESP. C.R.S. Silva: None. J.E.S. Souza: None. M.C. Bürger: None. W.A. 
Silva Junior: B. Research Grant (principal investigator, collaborator or consultant 
and pending grants as well as grants already received); Modest; CNPq. E.M. 
Goloni-Bertollo: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Modest; 
CNPq. E.C. Pavarino: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Significant; 
FAPESP, CNPq.

P20.21
Alterations in gene expression microarray in oesophageal atresia 
tissues - the role of SHH and Wnt pathway signalling
R. Smigiel1, A. Lebioda2, M. Blaszczyński3, K. Korecka4, P. Czauderna5, W. Korlacki4, A. 
Jakubiak1, D. Bednarczyk1, H. Maciejewski6, M. M. Sasiadek1, D. Patkowski7;  
1Genetic Department Wroclaw Medical University, Wroclaw, Poland, 2Institute of 
Molecular Techniques Wroclaw Medical University, Wroclaw, Poland, 3Department of 
Pediatric Surgery, Traumatology and Urology, Poznan University of Medical Sciences, 
Poznan, Poland, 4Department of Surgery of Congenital Defects in Children and 
Traumatology, Silesian Medical University, Zabrze, Poland, 5Department of Surgery and 
Urology for Children and Adolescents, Medical University of Gdansk, Gdansk, Poland, 
6Institute of Computer Engineering, Control and Robotics, Wroclaw University of 

Technology, Wroclaw, Poland, 7Department of Pediatric Surgery and Urology, Wroclaw 
Medical University, Wroclaw, Poland.

Introduction: Esophageal atresia (EA) may occur as an isolated (IEA) or syn-
dromic anomaly (SEA). It is supposed that combination of multigenic factors 
and epigenetic modification of genes can play a role in its aetiology. The aim 
of work was to assess the gene expression in microarray study in esophageal 
tissue samples.
Material and methods: RNA was extracted from 26 esophageal tissue coll-
ected during thoracoscopic EA repair in neonates with IEA and SEA. Lower 
pouch of esophageal tissues were analysed. Control esophageal tissues were 
taken during autopsy from aborted fetuses and stillborn neonates without 
macroscopic defects. We used Agilent Human Gene Expression Microarrays 
to determine gene expression profiling. Quality analysis and scale normali-
zation for results were performed. Analysis of differential expression (DE) 
was done (R limma package) and functional pathway analysis were perfor-
med (globaltest method, KEGG and DAVID database).
Results: We identified 787 down- and 841 up-regulated transcripts between 
SEA and controls, and about 817 down- and 765 up-regulated probes bet-
ween IEA and controls. 50% of these genes showed DE specific for either 
IEA or SEA. Functional pathways analysis revealed substantial enrichment 
for Wnt and SHH as well as cytokine and chemokine signaling pathways. 
We performed reverse transcription PCR study in a group of SHH and Wnt 
genes with DE in microarray profiling to confirm the microarray results. We 
verified the altered expression in SFRP2 gene (Wnt) as well as SHH, GLI1, 
GLI2 and GLI3 (SHH).
Conclusion: The results suggest a important role of SHH and Wnt pathways 
for EA etiology.

 R. Smigiel: None. A. Lebioda: None. M. Blaszczyński: None. K. Korecka: 
None. P. Czauderna: None. W. Korlacki: None. A. Jakubiak: None. D. 
Bednarczyk: None. H. Maciejewski: None. M.M. Sasiadek: None. D. 
Patkowski: None.

P20.22
Luciferase assays of 5’ untranslated region polymorphisms of the 
alpha-galactosidase gene
S. Ferreira, C. Reguenga, J. P. Oliveira;  
Faculty of Medicine, Porto, Portugal.

INTRODUCTION:
Lysosomal alfa-galactosidase (α-Gal) is the enzyme deficient in Fabry disea-
se. The 5‘ untranslated region (5’UTR) of the GLA gene shows a remarkab-
le degree of polymorphic variation, with single nucleotide polymorphisms 
(SNPs) described at nucleotide positions 44 (g.1136C>T), 30 (g.1150G>A), 
12 (g.1168G>A) and 10 (g.1170C>T) relative to the AUG start codon. In vivo 
studies in hemizygotes have shown that SNP 30AUG is associated with high 
plasma α-Gal activity and that SNP 10AUG is associated with moderately 
decreased α-Gal enzyme activity in leucocytes, whereas SNP 12AUG does 
not seem to affect enzyme activity. Limited data suggest that the rarer SNP 
44AUG might be associated with increased α-Gal plasma activity. We used a 
luciferase reporter system to assess the relative transcription efficiencies of 
the different GLA 5’UTR variant isoforms in vitro, as compared to the wild-
type sequence.
METHODS:
The wild type 134bp GLA 5’UTR and the four variant isoforms were ampli-
fied from genomic DNA and inserted into pGL3 Luciferase Reporter Vector. 
All five plasmids were cloned into recombinant Escherichia coli and trans-
fected into HeLa and ND7 cells with luciferase and β galactosidase reporter 
vectors, and their relative expressions were measured.
CONCLUSIONS:
SNPs 12AUG and 44AUG significantly raised luciferase activity in both cell 
types, while the activities observed with the 10AUG and the 30AUG SNPs 
were within the wild type range of variation. These results are in contrast 
with the in vivo findings in hemizygotes and do not support the explanation 
that these are due to 5’UTR related differences in GLA gene transcription.

 S. Ferreira: None. C. Reguenga: None. J.P. Oliveira: None.

P20.23
Study of ACVR1 gene expression regulation: a way to discover a 
„druggable“ target toward Fibrodysplasia Ossificans Progressiva 
(FOP) treatment.
S. Cappato1, F. Giacopelli1, L. Tonachini1, R. Ravazzolo1,2, R. Bocciardi1,2;  
1DINOGMI, University of Genova and CEBR, Genova, Italy, 2Medical Genetics Unit, G. 
Gaslini Institute, Genova, Italy.

The ACVR1/ALK2 gene encodes a type I receptor for Bone Morphogenetics 
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Proteins (BMPs). ACVR1 gain of function mutations are associated with FOP 
(OMIM 135100), a rare disease characterized by congenital malformation 
of great toes and progressive heterotopic ossification in soft tissues leading 
to severe disability. No treatment is available for FOP and much interest is 
devoted to find targets for novel therapies.
Given our interest in understanding the poorly investigated molecular me-
chanisms regulating ACVR1 gene expression, we have characterized its pro-
moter region. We identified a Transcription Start Site for ACVR1, and focused 
on the 2.9 kb genomic region upstream of it. We analyzed the sequence by 
bioinformatic means and performed a transfection-based functional study.
We found that the region is able to drive a strong transcriptional activity 
in different cell lines. We characterized the contribution of different parts 
of this region to the transcriptional control of the gene and defined a GC-
rich core promoter. Finally, we used this functional region as target for High-
throughput screening (HTS) of chemical compounds with potential pharma-
cological effect on the ACVR1 mediated pathway, by targeting its expression 
at the transcriptional level. Thus, we generated a cellular system in ATDC5 
cells stably expressing Luciferase reporter gene under the control of the 
identified ACVR1 promoter and we adapted cell culture conditions to the 
96-well format useful for HTS.
We report here the results of the functional characterization of the ACVR1 
promoter and the results obtained by testing our cellular system with a 
small library of chromatin-modifier compounds.

 S. Cappato: None. F. Giacopelli: None. L. Tonachini: None. R. Ravazzolo: 
None. R. Bocciardi: None.

P20.24
Two novel variants affecting splicing of FLNA exon 18 cause a severe 
PVNH phenotype
N. Houcinat1, I. Coupry2, S. Moutton1, J. Deforges1, J. Amiel3, A. Dieux4, D. Lacombe1,2, B. 
Arveiler1,2, C. Goizet1,2, P. Fergelot1;  
1Génétique médicale,Hôpital Pellegrin, Bordeaux, France, 2Université Bordeaux Segalen, 
Laboratoire Maladies Rares: Génétique et Métabolisme (MRGM), Bordeaux, France, 
3Département de génétique clinique, Hôpital Necker-Enfants-Malades, Paris, France, 
4Génétique médicale, Hôpital Jeanne-de-Flandre, CHRU, Lille, France.

Loss of function mutations of FLNA are responsible for X-linked periventri-
cular nodular heterotopia (PVNH) which generally leads to prenatal letha-
lity in affected males.
We report 2 novel FLNA mutations identified in exon 18 by direct DNA se-
quencing, a synonymous variant in one female (P1) and a missense substi-
tution of the last nucleotide in one male (P2), displaying a severe PVNH phe-
notype. In silico analysis predicted a splicing effect: activation of a cryptic 
donor site in P1 and abolition of the canonic donor site in P2.
FLNA transcripts were studied using RT-PCR of total RNA extracted from 
lymphocytes and agarose gel electrophoresis. Amplicons were then cloned 
and sequenced.
In both cases, at least two transcripts were visualised. The sequencing of 
the clones confirmed the presence of the same aberrant transcript lacking 
34 bp, in both patients, due to the preferential utilization of the predicted 
cryptic donor splice site in exon 18. A longer transcript was also detected in 
P2 resulting from the use of a cryptic splice site in intron 18.
The detection of these aberrant transcripts, containing a premature stop 
codon is consistent with a partial NMD. Unlike in P1, the canonic donor spli-
ce site was functional in P2 maintaining a full length mutated transcript. 
Male patient survival could be explained by the production of a mutated full 
length FLNA protein.
These results point to a sensitive regulation of exon 18 splicing and stress 
the relevance of mRNA studies in filaminopathy A molecular diagnosis espe-
cially in case of synonymous variants.

 N. Houcinat: None. I. Coupry: None. S. Moutton: None. J. Deforges: None. J. 
Amiel: None. A. Dieux: None. D. Lacombe: None. B. Arveiler: None. C. Goizet: 
None. P. Fergelot: None.

P20.25
FOXL2 and its coregulators in ovarian function
A. Georges1,2, D. L‘Hôte1,2, A. Todeschini1,2, J. Kim3, R. A. Veitia1,2, J. Bae3;  
1Institut Jacques Monod, PARIS, France, 2Université Paris Diderot-Paris VII, Paris, France, 
3CHA University, Seongnam, Korea, Republic of.

FOXL2 is a forkhead transcription factor and a major determinant of ovari-
an development and function. FOXL2 germline mutations are responsible of 
the BPES syndrome, a genetic condition involving facial malformations and 
premature ovarian failure. Recently, a unique FOXL2 mutation (p.C134W) 
was discovered in more than 95% of adult-type granulosa cell tumors, sug-

gesting a role for FOXL2 in cancer.
FOXL2 regulates a wide variety of cellular processes in the granulosa cells 
of the ovary, including steroidogenesis, cell cycle, apoptosis and oxidative 
stress response. To better understand how FOXL2 integrates extra and in-
tracellular signals, we used a yeast two-hybrid screening approach that led 
us to the discovery ten new protein partners of FOXL2. We next characte-
rized their effect on FOXL2 activity using an array of target genes. Impor-
tantly, we found that FOXL2 pro-oncogenic mutant may be impaired in its 
ability to integrate pro-apoptotic signals from its partners. In parallel, we 
have used mass spectrometry to identify eight sites of post-translational 
modification on FOXL2 protein, suggesting that FOXL2 modification affects 
its stability and activity.
Many transcription factors of the nuclear receptor family are FOXL2 part-
ners and are of major relevance in ovarian biology. We therefore started to 
characterize how FOXL2 regulates the cellular response to the sex steroids 
through nuclear receptors. Our findings suggest that FOXL2 is a major re-
gulator of estrogen and androgen responses in granulosa cells of the ovary. 
This multifaceted approach will bring new insights into the role of FOXL2 
both normal and pathological conditions.

 A. Georges: None. D. L‘Hôte: None. A. Todeschini: None. J. Kim: None. R.A. 
Veitia: None. J. Bae: None.

P20.26
DNMT3B, encoding a de novo methyltransferase, as a new candidate 
gene for Hirschsprung disease.
A. Torroglosa1,2, M. V. Enguix-Riego1,2, M. Ruiz-Ferrer1,2, R. M. Fernández1,2, F. J. Román-
Rodríguez1,2, M. J. Moya-Jiménez3, J. C. De Agustín3, G. Antiñolo1,2, S. Borrego1,2;  
1Department of Genetics, Reproduction and Fetal Medicine. Institute of Biomedicine of 
Seville (IBIS), University Hospital Virgen del Rocío/CSIC/University of Seville, Seville, 
Spain, 2Centre for Biomedical Network Research on Rare Diseases (CIBERER), Seville, 
Spain, 3Department of Pediatric Surgery, University Hospital Virgen del Rocío, Seville, 
Spain.

Hirschsprung´s disease (HSCR, OMIM 142623) is a developmental disorder 
characterized by the absence of the enteric ganglia in variable lengths of the 
hindgut, resulting in severe intestinal dysfunction. HSCR is attributed to cell 
proliferation, migration and/or differentiation failure of the enteric neural 
precursors along the gut during normal embryonic development. Although 
some genes involved in this pathology are known, many aspects remain 
poorly understood. In this study we have characterized the precursors of 
human Enteric Nervous System (ENS) and have identified a group of genes 
with differential expression patterns between ENS precursors from HSCR 
patients and controls, being worth of mention the DNMT3B gene, which en-
codes a a DNA methyltransferase that performs de novo DNA methylation 
during the embryonic development, and that is involved in the expression of 
crucial genes for the proper human tissue growth. Through the experiments 
designed to study the role of DNMT3B in HSCR disease, we have observed 
a decrease of DNA methylation in enteric precursors from HSCR patients 
resulting in lower pluripotency. Taken together, our results demonstrate 
that in the context of HSCR, ENS precursors seem to have a limited capacity 
to response to stimuli implicated in neuronal differentiation. We show, for 
the first time, that DNMT3B could be involved in the ENS development, and 
therefore would play a role in the onset of HSCR. Moreover, DNMT3B may 
be regulating the expression of known genes implicated in this pathology 
through DNA methylation.

 A. Torroglosa: None. M.V. Enguix-Riego: None. M. Ruiz-Ferrer: None. R.M. 
Fernández: None. F.J. Román-Rodríguez: None. M.J. Moya-Jiménez: 
None. J.C. De Agustín: None. G. Antiñolo: None. S. Borrego: None.

P20.27
Promyelocytic Leukemia - Nuclear Bodies (PML-NBs) sequestrate 
progerin in HGPS nuclear matrix and promote its autophagic 
degradation upon proteasome inhibition
K. Harhouri1,2, D. Depetris1,2, C. Navarro1,2, P. CAU1,2,3, M. G. Mattei1,2, N. Lévy*1,2,4, A. De 
Sandre-Giovannoli*1,2,4;  
1AMU (Aix-Marseille Université), Marseille, France, 2INSERM UMR_S 910, Faculté de 
Médecine de Marseille, Marseille, France, 3AP-HM, Département de Biologie Cellulaire, 
Hôpital d’Enfants de la Timone, Marseille, France, 4AP-HM, Département de Génétique 
Médicale, Hôpital d’Enfants de la Timone, Marseille, France.

Hutchinson-Gilford progeria syndrome (HGPS; OMIM #176670) is a rare 
genetic disorder which affects 1 in 4-8 million children with symptoms re-
sembling normal adult aging, including growth impairment, thin skin, loss of 
subcutaneous fat, alopecia, osteoporosis and cardiovascular disease leading 
to shortened lifespan and death at a mean age of 13.5 years. The syndrome 
is, in most cases, caused by a de novo point mutation (p.G608G) within exon 
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11 of the LMNA gene that encodes Lamin A. This mutation activates a cryptic 
donor splice site in exon 11 that leads to the deletion of 50 amino acids at its 
carboxy-terminal domain, resulting in a truncated and permanently farne-
sylated prelamin A called progerin. Accumulation of progerin, is a hallmark 
of HGPS that affects the integrity of the nuclear scaffold, leading to nuclear 
blebbing and functional defects in cultured cells. Since PML-NBs are sites of 
sequestration or proteasomal degradation of misfolded proteins, we explo-
red the composition and morphology of these organelles in HGPS patients 
fibroblasts. We identified PML-NBs as progerin-accumulating organelles in 
HGPS fibroblasts nuclei. We showed that thread-like PML-NBs contain pro-
gerin as well as other nuclear envelope-resident proteins such as lamins B1/
B2 and Emerin. We showed that, upon proteasome inhibition using MG132, 
progerin undergoes nucleo-cytoplasmic translocation involving a transition 
through the nucleolus, finally resulting in its autophagic degradation. We 
evidenced that pharmacological proteasome inhibition activates autopha-
gy and progerin clearance in HGPS cells. Thus, MG132 or other proteaso-
me inhibitors might be used as novel therapeutic tools to reduce progerin 
amounts in patients’cells.

 K. Harhouri: None. D. Depetris: None. C. Navarro: None. P. Cau: None. M.G. 
Mattei: None. N. Lévy*: None. A. De Sandre-Giovannoli*: None.

P20.28
Chromosomal analysis of induced pluripotent stem cells (iPSCs) 
derived from senescent cells of elderly persons
F. Pellestor1, L. Lapasset2, F. Becker3, J. Puechberty1, P. Sarda1, J. Lemaitre2, G. Lefort1;  
1Chromosomal Genetics, Hospital Arnaud de Villeneuve, Montpellier, France, 2Equipe 
INSERM, Montpellier, France, 3IRB, Hopital St Eloi, Montpellier, France.

Reprogramming of adult somatic cells into induced pluripotent stem cells 
(iPSCs) provide a unique opportunity to generate patient-specific stem cells 
with potential application in regenerative therapies and without the ethical 
concerns of human embryonic stem cells (hESCs). However, important questi-
on persist about the safety of iPSCs and their chromosomal stability.
In order to assess the chromosomal consequences of reprogramming process, 
we performed classical and molecular cytogenetic analysis on 4 iPSC lines 
generated from 74- and 96-years-old men‘s fibroblasts. Cytogenetic analysis 
was carried out using standard methods. FISH assays with both centrome-
ric and painting probes were used for chromosomal detection on interphase 
nuclei. A minimum of 20 metaphase spreads and 100 interphase nuclei per 
cell line were analyzed. The 4 cell lines exhibited normal karyotypes. In three 
iPSC lines, these investigations were completed by an analysis of the telomere 
sizes since senescence is characterized by telomere shortening. We measured 
in situ the length of telomere repeat domains using PNA pantelomeric pro-
bes and Metasystems image analyzer software Isis for quantifying the fluo-
rescence intensity of telomeres from metaphases and nuclei from each cell 
line. In the 3 iPSC lines, we observed a significant increase in telomere length, 
when compared with their parental fibroblasts and control hESCs. These data 
were confirmed by telomere restriction fragments analysis.
The perspective of using iPSCs in regenerative medicine is of particular inte-
rest in the context of age-associated disorders, but cytogenetic and genetic 
screening of iPSCs need to become standard practice before these cells might 
be used clinically.

 F. Pellestor: None. L. Lapasset: None. F. Becker: None. J. Puechberty: None. P. 
Sarda: None. J. Lemaitre: None. G. Lefort: None.

P20.29
Characterization of unbalanced chromosomal abnormalities in three 
Jacobsen syndrome using array-CGH and FISH-BACs
C. Fuster1, M. Sola1, C. Hernando1, A. Meneses2, C. Templado1;  
1Universitat Autonoma de Barcelona, Bellaterra (Barcelona), Spain, 2Hospital Virgen del 
Rocío, Sevilla, Spain.

Context: Jacobsen syndrome occurs in approximately 1 out of every 100,000 
births and the majority of cases are de novo. Classic phenotypes of this syn-
drome includes mental retardation, characteristic facial trait and thrombo-
cytopenia. Its karyotype shows a terminal 11q deletion, which can vary from 
7 to 20 Mb, with phenotypic expression related to the lost size.
Objective: Characterization of the 11q deletion using array CGH (aCGH) and 
FISH with BACs in three patients with Jacobsen syndrome have been carried 
out in order to establish a more accurate genotype-phenotype association. 
These 11q deletions had been previously identified by G-banding and high 
resolution CGH (HR-CGH).
Results: The aCGH analysis confirms the terminal 11q deletion in three 
patients and redefined the size deleted in each patient (15Mb, 14.6Mb 
and 11.53Mb). Additionally, the aCGH revealed the presence of one micro-

duplication (dup 16p13.11 of 784 Kb) in a patient and one microdeletion 
(4p15.33 of ~ 244 Kb) in another patient. Moreover, the observation of BACs 
in interphasic nuclei demonstrates that the duplication 16p13.11 presents 
a direct orientation. So far it is the smallest duplication in which their orien-
tation has been identified.
Conclusion: The 11q deletions identified in all three patients are within the 
range of the size associated with the syndrome. These are the first two Ja-
cobsen syndrome cases showing other structural chromosome alterations 
in addition to the 11q deletion. These findings suggest that a more complex 
genetic disorder could be involved in heterogeneity of clinical features asso-
ciate to Jacobsen syndrome.

 C. Fuster: None. M. Sola: None. C. Hernando: None. A. Meneses: None. C. 
Templado: None.

P20.30
Reactivation of Foetal Haemoglobin by Chemical Inducers
L. Grech1, G. Grech2, R. Galdies1, W. Cassar1, C. A. Scerri1, A. E. Felice1, J. Borg1,3;  
1Laboratory of Molecular Genetics, University of Malta and Thalassaemia Clinic, Mater 
Dei Hospital, Msida, Malta, 2Department of Pathology, University of Malta, Msida, Malta, 
3Department of Applied Biomedical Science, Faculty of Health Sciences, University of 
Malta, Msida, Malta.

Pharmacogenomic studies aimed at understanding how particular com-
pounds are able to induce foetal haemoglobin (HbF) may help to elucidate 
the molecular control of globin gene switching. In this study, a collection of 
Maltese healthy adults (n=5), β-thalassaemia homozygotes and compound 
heterozygotes (n=5), and KLF1-haploinsufficient adults (n=3) from two fa-
milies were explored. The effects of hydroxyurea (HU), thalidomide (Thal) 
and 5-Aza-2’-deoxycytidine (Aza), all well-known HbF inducing agents, were 
explored to quantify the HbF effect. HbF augmentation was minimal across 
the groups (< 1.5 FC) with the exception of one healthy adult that was hyper 
responsive to all three drugs after 24hrs (for Thal 1μM FC 2.26, Thal 10μM 
FC 2.34, Thal 100μM FC 2.50, with Aza 1μM FC 2.16, Aza 10μM FC 3.47, Aza 
100μM FC 2.28) and maintained with two drugs even after 72hrs. The HbF 
of β-thalassaemia homozygotes and compound heterozygotes was induc-
ted late after 72 hours in culture with thalidomide. Western blot assays for 
KLF1 showed an attenuation of the protein by the drugs (In cultured cells 
without drugs phosphoimager intensity 1,176 while in some cultured cells 
with drugs decreased to 880) hence suggesting a role of inhibition by drugs 
in culture (in vitro) in human haematopoiesis. The KLF1 gene may be an 
important pharmacogenomic marker to predict efficacy of HU, thalidomide 
or 5-Aza-2’-deoxycytidine treatment. HU, thalidomide and 5-Aza-2’-deoxy-
cytidine mechanisms might be acting on HbF control by down regulation of 
KLF1 but the effect on Hb F may be inhibited by “Foes of KLF1”.

 L. Grech: None. G. Grech: None. R. Galdies: None. W. Cassar: None. C.A. 
Scerri: None. A.E. Felice: None. J. Borg: None.

P20.31
Prelamin accumulation in primary endothelial cells induces 
premature senescence and activation
N. Bonello-Palot1,2, S. Simoncini3, S. Robert3, N. Lévy1,2, F. Dignat-George3, C. Badens1;  
1Laboratoire de Génétique Moléculaire, Hôpital Timone enfants, Marseille, France, 
2UMR_S910, Faculté de Médecine, Aix-Marseille Université,, Marseille, France, 3UMR_
S1076, Faculté de Pharmacie, Aix-Marseille Université, Marseille, France.

Defects in lamin A maturation result in premature aging syndromes and 
severe atherosclerosis as observed in Hutchinson-Gilford Progeria Syndro-
me. In age-related atherosclerosis, several features of cell senescence have 
been characterized in endothelial cells including telomere shortening and 
increased oxidative stress, but lamin A alterations have been little investi-
gated. To study lamin A-related senescence in primary endothelial cells and 
consequences in the activation status of cells, normal primary endothelial 
cells from human umbilical vein (HUVEC) or cord blood (ECFC) were used. 
Lamin A defects were induced by treatment with the protease inhibitor Ata-
zanavir during 48h.We showed that PI treatment led to the accumulation of 
farnesylated prelamin A and induced nuclear shape abnormalities and pre-
mature senescence in both HUVEC and ECFC. ICAM-1-dependent activation 
was present and monocyte adhesion was increased in HUVEC whereas abili-
ty to generate a microvascular network in matrigel was decreased for ECFC. 
The effects of PI treatment were reversed when cells were PI-treated in com-
bination with Pravastatin and Zoledronate in both mature and progenitor 
endothelial cells. Reversion was also demonstrated with 2 antisense oligonu-
cleotides targeted toward lamin A specific splice sites.This study showed that 
PI treatment reproduces premature senescence due to lamin A defects in pri-
mary endothelial cells after a 2 day exposure. The cells used were extracted 
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from neonates, allowing considering that other senescence pathways were 
not activated and that the observed alterations were specific of prelamin A 
accumulation. This constitutes a valuable model to test different approaches 
aimed at reversing specifically lamin A-related cellular senescence.

 N. Bonello-Palot: None. S. Simoncini: None. S. Robert: None. N. Lévy: None. F. 
Dignat-George: None. C. Badens: None.

P20.32
Identification of an additional Prelamin A deleted transcript in a 
cohort of patients affected with progeria-like syndromes due to LMNA 
mutations
F. Barthélémy1,2, C. Navarro1,2, N. Da Silva1,2, R. Fayek1,2, S. Sigaudy3, C. Marcelis4, J. 
Oshima5, G. Bonne6, K. Papadopoulou-Legbelou7, E. Evaggeliou7, M. Lemerrer8, R. 
Wevers9, N. Lévy1,2,3, M. Bartoli1,2,3, A. De Sandre-Giovannoli1,2,3;  
1INSERM UMR_S 910, Marseille, France, 2Aix-Marseille Université, Marseille, France, 
3Hôpital d‘Enfants de la Timone, Département de Génétique Médicale et de Biologie 
Cellulaire, Marseille, France, 4Department of Human Genetics-Radboud University 
Nijmegen Medical Centre, Nijmegen, Netherlands, 5Division of Medical Genetics, 
Department of Medicine, University of Washington, Seattle, WA, United States, 
6Institut de Myologie, UM76-UPMC Univ. Paris 6/U974-Inserm/UMR7215-CNRS, Paris, 
France, 74th Department of Pediatrics, „Papageorgiou“ Hospital, Thessaloniki, Greece, 
8Département de génétique ; IFR 94 - Institut de Recherche Necker Enfants Malades, 
Paris, France, 9Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands.

Premature ageing syndromes, and especially Hutchinson-Gilford progeria 
syndrome, which is associated with mutations in LMNA, are rare genetic 
disorders mimicking some clinical and molecular features of ageing. They 
are associated with numerous alterations of cell homeostasis. LMNA pre-
mRNAs physiologically undergo an alternative splicing event leading to the 
production of Prelamin A (the Lamin A precursor) and Lamin C. Several 
deleted Prelamin A transcripts (prelamin AΔ50, Δ35 and Δ90) have been 
implicated in the physiopathology of lamin-related diseases (Navarro et al 
2004, Hishima et al 2011, Fukushi et al 2004). Most patients affected with 
typical HGPS carry an heterozygous de novo mutation located in exon 11 
(c.1824 C>T; p.Gly608Gly) which leads to an in-frame deletion of the last 
150 base pairs of the exon, and the production of prelaminA∆50, a truncated 
and permanently farnesylated precursor. The purpose of this work was to 
study the presence and the effect of Prelamin A truncated transcripts, inclu-
ding prelaminAΔ90, which lack the entire exon 11, on clinical phenotypes in 
a cohort of patients affected with progeria-like syndromes. PrelaminAΔ90 
was exclusively identified in patients carrying mutations close from the 
donor splice site of exon 11. In these patients we attempted to correlate the 
clinical phenotypes with either: the presence of the rs4641 polymorphism 
(p.His566His), the impact of the ratio between all the deleted prelamin A 
isoforms and wild type lamins A and C or the level and the severity of cellu-
lar abnormalities observed. Finally, we try to demonstrate the existence of 
prelaminAΔ90 at the protein level.

 F. Barthélémy: None. C. Navarro: None. N. Da Silva: None. R. Fayek: None. S. 
Sigaudy: None. C. Marcelis: None. J. Oshima: None. G. Bonne: None. K. 
Papadopoulou-Legbelou: None. E. Evaggeliou: None. M. Lemerrer: None. R. 
Wevers: None. N. Lévy: None. M. Bartoli: None. A. De Sandre-Giovannoli: 
None.

P20.33
Functional characterization of genetic variations in MATE promoter in 
Koreans
J. Kim, T. Kim, J. Choi;  
Ewha womans university school of medicine, Seoul, Korea, Republic of.

BACKGROUND: Multidrug and toxin extrusion transporters (MATE1 and MA-
TE2-K) play important roles for the elimination of many cationic drugs and 
their metabolites from the body. To date, a few genetic variants have been 
described in MATE1 and MATE2-K. The goal of this study was to identify and 
functionally characterize novel genetic variations of MATE1 and MATE2-K 
promoters in Koreans.
METHODS: DNA samples from 48 healthy Korean subjects were screened 
for variants in the promoter regions of MATE1 and MATE2-K. To measure 
promoter activities of MATE1 and MATE2-K haplotypes, reporter assays 
were performed. Potential transcription factors that regulate the transcrip-
tion of MATE1 and MATE2-K were identified using TFSearch and confirmed 
by electrophoretic mobility shift assays.
RESULTS: There were five variants in the MATE1 and nine variants in the 
MATE2-K promoter regions. Two of the MATE1 and seven of the MATE2-K 
variants were polymorphic. In the case of MATE1, haplotype 3 containing a 
variant, V1 showed a 72% increase in reporter gene expression, compared 
to that of the reference. Results from electrophoretic mobility shift assays 

showed that three transcriptional factors are involved in the regulation of 
MATE1 transcriptional activity. Two haplotypes of MATE2-K, H1 and H2 also 
showed a significant increase in reporter activity.
CONCLUSION: Our studies revealed that novel promoter genetic variations 
of MATE1 and MATE2-K result in changes in transcriptional activity of these 
genes. These variants can potentially affect the pharmacokinetics or drug 
response of many drugs that are substrates of MATE1 or MATE2-K.

 J. Kim: None. T. Kim: None. J. Choi: None.

P20.34
Gene expression modifications in Wharton‘s Jelly mesenchymal stem 
cells promoted by prolonged in vitro culturing
V. Gatta, M. D‘Aurora, S. Sperduti, S. Franchi, L. D‘Onofrio, P. Lanuti, L. Pierdomenico, M. 
Marchisio, S. Miscia, G. Palka, L. Stuppia;  
University, Chieti, Italy.

The umbilical cord matrix, represented by the Wharton‘s Jelly (WJ), con-
tains a great number of mesenchymal stem cells (MSCs), which have been 
characterized as expressing the best suited MSCs markers, shared by both 
human and animal models. The abundant amount of WJ makes it an attrac-
tive source of MSCs for cell-based therapies. However, as in other stem cells 
models, a deeper investigation about the biological properties of WJ-MSCs 
related to their long expansion and fast growth abilities is required before 
their use in a clinical setting. In this context, in order to analyze the gene ex-
pression modifications occurring in WJ-MSC promoted by the prolongation 
of culture, we investigated the transcriptomic profile of WJ-MSCs cultures at 
4th and 12th passage in vitro expansion by microarray analysis Hierarchical 
clustering analysis of the data set originated from a total of 6 experiments 
revealed that 12 passages in vitro expansion of WJ-MSCs promote the selec-
tive over-expression of 157 genes, while 440 genes were down-regulated 
as compared to 4 passages . Ingenuity Pathway Analysis was carried out to 
investigate the main functions played by the selected genes disclosing that 
several transcripts are related to inflammatory and cell stress response, cell 
proliferation and maturation, and apoptosis. Taken together, these modifica-
tions may lead to an impairment of the cell expansion ability and resistance 
to apoptosis, two hallmarks of aging cells. In conclusion, the results provi-
ded by this study suggest the necessity of novel culture protocols able to 
preserve the stem cells plasticity.

 V. Gatta: None. M. D‘Aurora: None. S. Sperduti: None. S. Franchi: None. L. 
D‘Onofrio: None. P. Lanuti: None. L. Pierdomenico: None. M. Marchisio: 
None. S. Miscia: None. G. Palka: None. L. Stuppia: None.

P20.35
Expression of a linear reporter construct in isolated human 
mitochondria
C. B. Jackson, S. Gallati, A. Schaller;  
Division of Human Genetics, Bern, Switzerland.

Transfection of reporter genes is a standard method to study nuclear gene 
expression. For mammalian mitochondrial DNA, such a genetic manipula-
tion has so far been elusive. Thus, disease causing mutations in the mito-
chondrial DNA cannot be functionally characterised and basic genetic me-
chanisms of the mitochondria still remain unknown. Isolated mammalian 
mitochondria possess the ability to import DNA from their environment. 
We used this ability to study reporter constructs. After isolation of active 
mitochondria from cultured rat Zajdela hepatoma cells and human HepG2 
cells, we monitored DNA import using quantitative PCR and confocal mi-
croscopy. Import of linear double-stranded DNA from 100 bp up to 3.3 kbp 
revealed time-dependent uptake. After DNA import, mitochondria were 
then sustained in respiration buffer for expression of imported constructs. 
Expression of human reporter genes in isolated rat hepatoma mitochondria 
was successfully achieved. Using a circular RNA (CR)-RT-PCR assay, accura-
te maturation, i.e. adding of the CCA trinucleotide post-transcriptionally to 
the heterologues expressed human tRNAArg was demonstrated. By gene-
ration of constructs containing all regulatory elements adapted to the hu-
man expression system, we could show that a rat-specific tRNALeu(UUR) is 
fully processed at its 3`end with CCA trinucleotide addition, but aberrantly 
processed at its 5`end. Furthermore, mRNA expression of an imported GFP 
reporter could be demonstrated. Establishing such a system for human cells 
not only allows the characterisation of mitochondrial gene expression (e.g. 
maturation, cis-acting elements, polyadenylation, turnover of mRNAs, regu-
lation), but also the elucidation of the systemic impact of mitochondrial DNA 
mutations at a functional level.

 C.B. Jackson: None. S. Gallati: None. A. Schaller: None.
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P20.36
Mechanisms of rearrangements at 1p36
M. Gajecka1,2;  
1Institute of Human Genetics PAS, Poznan, Poland, 2Department of Genetics and 
Pharmaceutical Microbiology, Poznan University of Medical Sciences, Poznan, Poland.

Deletions of 1p36 occur in approximately 1 in 5,000 newborns. To date, we 
have ascertained more than 150 cases with monosomy 1p36, representing 
four possible classes of rearrangements: pure terminal deletions, interstitial 
deletions, unbalanced translocations, and complex rearrangements (invol-
ving duplications in monosomy 1p36). For each individual, deletion and du-
plication sizes, and parental origin of the rearrangements were determined 
using array CGH and genotyping. To further understand the mechanisms of 
1p36 aberrations the rearrangements breakpoints were investigated using 
molecular cytogenetics and molecular biology methods. Deletion sizes as 
well the breakpoints locations were different in each patient. Our results 
show higher than accepted complexity of the studied rearrangements and 
indicate involvement of multiple mechanisms in the DNA breakage and 
repair process during rearrangement formation. Although the causes of 
the chromosomal breaks that initiate the rearrangement formation are 
unknown, the joining mechanisms were consistent with features of the non-
homologous end-joining pathway. Examples of the rearrangements and the 
mechanisms will be discussed.
Supported, in part, by Polish Ministry of Science and Higher Education, 
Grant NN301238836.

 M. Gajecka: None.

P20.37
Detection of splicing-affecting mutations in the primary-
immunodeficiencies related genes.
P. Lockerová1, B. Ravcuková1, T. Freiberger1,2, L. Grodecká1,2;  
1Molecular Genetics Laboratory, CKTCH, Brno, Czech Republic, 2Molecular Immunology 
and Microbiology, Central European Institute of Technology, Masaryk university,, Brno, 
Czech Republic.

Mutations that influence splicing of precursor mRNA are conservatively esti-
mated to cause 15 % of Mendelian disorders. They generally have severe im-
pact on gene expression. However, their detection is not always elementary.
In order to test the incidence of splicing-affecting mutations in our patients, 
we took 92 point mutations we found in the genes BTK, SerpinG1, STAT3, 
IL2RG, WAS and CD40LG. At first, we analysed these mutations using in si-
lico prediction tool NNSplice. Accordingly, we selected 16 mutations most 
probable to disrupt splicing (including 13 mutations affecting authentic spli-
ce sites) and we tested them in vitro by splicing minigene analysis. Minimal 
score change between these wild type and mutant sequences was 7 %.
Effect of all 13 mutations predicted to disrupt splice sites was confirmed by 
in vitro analyses. Two of these mutations simultaneously created de novo 
splice sites that were utilized in vitro. Of three other mutations predicted to 
create de novo splice sites, only one disrupted splicing in vitro. Surprisingly, 
this novel site was predicted with lower score than the authentic splice site, 
as opposed to the other two de novo splice sites.
Overall, we found out that 14 of the 92 originally tested mutations (15 %) 
disrupted splicing of pre-mRNA. RT-PCR from RNA of seven mutations carri-
ers (all of the available) confirmed results of minigene analysis, showing no 
false positive or negative results. When assessing the predictions, generally 
recommended 10 % cut-off limit of score difference would lead to omission 
of one of the splicing affecting mutation.

 P. Lockerová: None. B. Ravcuková: None. T. Freiberger: None. L. Grodecká: None.

P20.38
NPHS2 mutations in Brazilian children with nephrotic syndrome
M. S. Guaragna1, A. C. Lutaif2, S. Z. P. Rigatto2, L. C. Prates2, V. M. S. Belangero2, G. Guerra-
Jr.3, M. P. de Mello1;  
1Centro de Biologia Molecular e Engenharia Genética (CBMEG) - UNICAMP, Campinas, 
Brazil, 2Ambulatório de Nefropediatria (APA) do Centro Integrado de Nefrologia (CIN) 
- UNICAMP, Campinas, Brazil, 3Centro Integrado de Pediatria (CIPED) - UNICAMP, 
Campinas, Brazil.

Nephrotic syndrome (NS) is defined by heavy proteinuria, hypoalbumi-
nemia, edema and hyperlipidemia. It is divided into two categories based 
on the response to steroid therapy: steroid-sensitive (SSNS) and steroid-
resistant (SRNS). NPHS2 gene mutations cause autosomal-recessive NS. In 
this study we report the molecular evaluation of the NPHS2 gene of 111 
Brazilian patients (n=222 alleles) with infantile NS. The eight coding exons, 
promoter region and intron/exon boundaries of NPHS2 were direct sequen-
ced. A total of 11 nucleotide variations (11/222, 4.95%) had been identified. 

Five out of 11 were located in the promoter region in the heterozygous or 
homozygous state. Three of them (c.-51G>T, c.-116C>T and c.-535TTTTTT2/
TTTTTT3) were described as determining downregulation of the reporter 
gene expression when transfected in podocytes. Two others (c.-196C>G and 
c.-267C>G) had been identified here for the first time. Six already descri-
bed heterozygous missenses were identified: p.P20L, p.R229Q, p.A242V, 
p.E264Q, p.A284V and p.E310K. We analyzed the possible impact of the 
amino acids substitutions based on in silico prediction sites and all of them 
returned in a damaging outcome. This is the first study in a Brazilian cohort 
and emphasizes the relevance of the molecular analysis of NS in childhood 
since it is a clinically heterogeneous disease in which informations on the 
genotype may guide further treatment. Additionally, living related donor 
transplantation might be considered promptly since SRNS patients with 
homozygous or compound heterozygous mutations in NPHS2 have reduced 
risks of recurrence of focal segmental glomerular sclerosis after renal trans-
plant compared with children without mutations.

 M.S. Guaragna: None. A.C. Lutaif: None. S.Z.P. Rigatto: None. L.C. Prates: 
None. V.M.S. Belangero: None. G. Guerra-Jr.: None. M.P. de Mello: None.

P20.39
NF1 molecular characterization and neurofibromatosis type I 
genotype-phenotype correlation: the French experience
B. Parfait1,2, A. Sabbagh3, E. Pasmant1,2, A. Imbard4, A. Luscan1,2, M. Soares5, H. Blanche6, 
I. Laurendeau1, S. Ferkal7, M. Vidaud1,2, S. Pinson8, C. Bellane-Chantelot9, D. Vidaud1,2, P. 
Wolkenstein7;  
1INSERM U745, PARIS, France, 2Sce Biochimie Génétique Moléculaire, Hop Cochin - APHP, 
Paris, France, 3IRD, UMR216, PARIS, France, 4Sce Biochimie-Hormonologie, Hop R. Debré 
- APHP, PARIS, France, 5Sce Biochimie Génétique Moléculaire, Hop Cochin - APHP, PARIS, 
France, 6CEPH, Institut de Génétique Moléculaire, PARIS, France, 7Centre de référence des 
neurofibromatoses, Hop H Mondor - APHP, Créteil, France, 8Sce Génétique Moléculaire, 
Hop E Herriot, LYON, France, 9Département de Génétique, Hop Pitié-Salpétrière - APHP, 
PARIS, France.

Neurofibromatosis type 1 (NF1) affects about one in 3,500 people in all eth-
nic groups. Most NF1 patients have private loss-of-function mutations scatte-
red along the NF1 gene. Here, we present an original NF1 investigation strat-
egy and report a comprehensive mutation analysis of 565 unrelated patients 
from the NF-France Network. A NF1 mutation was identified in 546 of the 
565 patients, giving a mutation detection rate of 97% never reached before. 
The combined cDNA/DNA approach showed that a significant proportion of 
NF1 missense mutations (30%) were deleterious by affecting pre-mRNA spli-
cing. Multiplex ligation-dependent probe amplification and/or custom array-
comparative genomic hybridization allowed the identification of restricted 
rearrangements that would have been missed if only sequencing or microsa-
tellite analysis had been performed. In four unrelated families, we identified 
two distinct NF1 mutations within the same family. This fortuitous associa-
tion points out the need to perform an exhaustive NF1 screening in the case 
of molecular discordant related patients. A genotype-phenotype study was 
performed in patients harboring a truncating (N=265), splicing (N=145), or 
missense (N=41) mutation. The association analysis of these mutation types 
with 12 common NF1 clinical features confirmed a weak contribution of the 
allelic heterogeneity of the NF1 mutation to the NF1 variable expressivity.

 B. Parfait: None. A. Sabbagh: None. E. Pasmant: None. A. Imbard: None. A. 
Luscan: None. M. Soares: None. H. Blanche: None. I. Laurendeau: None. S. 
Ferkal: None. M. Vidaud: None. S. Pinson: None. C. Bellane-chantelot: 
None. D. Vidaud: None. P. Wolkenstein: None.

P20.40
Spectrum of single and multiple NF1 exons copy number variations in 
neurofibromatosis type
A. Imbard1, E. Pasmant2,3, A. Luscan2,3, J. Varin2, I. Laurendeau2, P. Wolkenstein4, M. 
Vidaud2,3, D. Vidaud2,3, B. Parfait2,3;  
1Sce Biochimie Hormonologie, Hop R. Debré - APHP, PARIS, France, 2INSERM U745, 
PARIS, France, 3Sce Biochimie Génétique Moléculaire, Hop Cochin - APHP, Paris, France, 
4Centre de référence des neurofibromatoses, Hop H. Mondor - APHP, Créteil, France.

Neurofibromatosis type 1 (NF1) is one of the most frequent autosomal 
dominant genetic disease. NF1 is caused by loss of function mutations of 
the tumour suppressor gene NF1. A large spectrum of NF1 molecular ab-
normalities is found: large locus deletions, missense or nonsense mutati-
ons, splice mutations, and intragenic deletions/insertions. In our laborato-
ry, NF1 molecular investigation is performed by intragenic microsatellite 
pre-screening study, quantitative PCR, and a combined approach of cDNA/
DNA sequencing. Here, we have evaluated the usefulness of the multiplex 
ligation-dependent probe amplification (MLPA) approach, which allows a 
simultaneous gene dosage of nearly all NF1 exons. Among 564 NF1 index 
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cases of the French NF1 cohort, thirty patients were identified as „negative“ 
patients with no molecular abnormality found using the molecular strategy 
of our laboratory. These „negative“ patients were subsequently tested by 
MLPA. Quantitative abnormality of one or more exons was identified in 12 
of them (40% of “negative” patients). This MLPA approach also allowed the 
confirmation of nine deletions and one tandem duplication that were pre-
viously identified by the cDNA/DNA analysis. In total, MLPA identified a NF1 
molecular defect in nearly 4% of the 564 patients clinically affected by NF1. 
The abnormalities found were single exon deletions (eight cases including 
four affecting the NF1 promoter and exon 1), multiple exons deletions (11 
cases including one mosaic deletion), one double deletion, and two duplica-
tions. All results were confirmed using a custom array-CGH which allowed 
characterisation of the duplication/deletion boundaries and identification 
of recurrent breakpoints.

 A. Imbard: None. E. Pasmant: None. A. Luscan: None. J. Varin: None. I. 
Laurendeau: None. P. Wolkenstein: None. M. Vidaud: None. D. Vidaud: 
None. B. Parfait: None.

P20.41
Partial monosomy 22qter resulting from a paternal chromosome 22 
inversion: a cytogenetic pitfall
A. Paubel1,2, A. Ardalan3, M. Jimenez-Pocquet1, C. Le Caignec4, A. Chailloux1, E. Jagut1, V. 
Ract5, A. Barthez6, A. Toutain1,2;  
1Service de Génétique, Hôpital Bretonneau, CHRU de Tours, TOURS, France, 2INSERM 
U930, Université François-Rabelais, Tours, France, 3Laboratoire BIOMNIS, PARIS, France, 
4CHU Nantes, Service de Genetique Medicale, NANTES, France, 5Service de Médecine et 
Biologie de la Reproduction, Hôpital Bretonneau, CHRU de Tours, TOURS, France, 6Service 
de Neuropédiatrie, Hôpital Clocheville, CHRU de Tours, TOURS, France.

Pericentric inversions are rare chromosomal rearrangements leading to a 
variable risk of aneusomic recombination depending on the chromosome 
involved and the inversion size.
We report the case of a child affected with 22q13 deletion syndrome resul-
ting from a paternal pericentric inversion of chromosome 22 which was first 
missed by using solely molecular and FISH analyses.
In the proband, R banding prenatal chromosome analysis was normal but 
telomere screening by MLPA revealed a 22q13 deletion which was confirmed 
by FISH analysis. FISH analysis of both parents was interpreted as normal 
leading to the diagnosis of de novo 22q13 deletion. The proband’s phenotype 
was in keeping with the Phelan-McDermid syndrome. A favourable genetic 
counselling for a next pregnancy was given.
Subsequently, investigation of both parents for infertility by high resolution 
R and G banding chromosome analysis on peripheral blood lymphocytes re-
vealed in the father a pericentric inversion of chromosome 22 [46, XY, inv(22) 
(p11.2q13.3)]. This was confirmed by Ag-NOR staining in the proband and 
his father. As expected, Agilent® human genome 60K CGH microarray analy-
sis showed in the proband a terminal 7.8 Mb deletion from 22q13.2 to 22qter 
with no other genomic imbalance, particularly no duplication.
This observation confirms that, in the absence of a previously known familial 
chromosome anomaly, conventional cytogenetic analysis remains the only 
method able to diagnose balanced chromosomal rearrangements which can-
not be detected by the powerful and modern molecular techniques currently 
considered as the first-rate strategy in MCA/ID syndrome investigation.

 A. Paubel: None. A. Ardalan: None. M. Jimenez-Pocquet: None. C. Le 
Caignec: None. A. Chailloux: None. E. Jagut: None. V. Ract: None. A. Barthez: 
None. A. Toutain: None.

P20.42
Inactivation of Pif1 helicase causes late-onset mitochondrial 
myopathy with multiple mtDNA deletions in mice
L. Berg-Alonso1, S. Bannwarth1,2, G. Augé1,2, K. Fragaki1,2, F. Lespinasse1, S. Lacas-
Gervais3, F. Burel-Vandenbos4, J. Michiels4, R. Gherardi5, B. Kaufman6, L. Harrington7, V. 
Paquis-Flucklinger1,2;  
1IRCAN, CNRS UMR 7284/Inserm U1081/UNS, Faculté de Médecine, NICE, France, 
2Service de Génétique Médicale, Hôpital Archet 2, CHU de Nice, Nice, France, 3Centre 
Commun de Microscopie Electronique Appliquée, Faculté des Sciences, Université de 
Nice Sophia Antipolis, NICE, France, 4Service de Neuropathologie, Hôpital Pasteur, 
CHU de Nice, NICE, France, 5INSERM U955, E10, Université Paris-Est, Créteil, 
France, 6Department of Animal Biology, School of Veterinary Medicine, University 
of Pennsylvania, Philadelphia, PA, United States, 7Université de Montréal, Institut de 
Recherche en Immunologie et en Cancérologie, Montreal, QC, Canada.

Mitochondrial helicases such as Twinkle and DNA2, play a crucial role in re-
plication and repair of the mitochondrial genome (mtDNA) and are involved 
in late-onset mitochondrial myopathies with mtDNA instability. Here, we 
show that inactivation of mPif1, a third member of this family, causes a simi-
lar phenotype in mouse. Pif1-/- animals develop a mitochondrial myopathy 

after 1 year of age with accumulation of mtDNA deletions. Muscle weakness 
is objectified by a decreased exercise capacity in Pif1-/- mice with a daily 
running distance significantly lower compared to wild-type animals. The 
mouse PIF1 mitochondrial isoform, that occurs via downstream alternati-
ve translation initiation (dATI), is present inside mitochondria and binds 
to mtDNA. Furthermore, we show that mPif1 inactivation is responsible for 
a deficiency to repair oxidative stress-induced mitochondrial DNA dama-
ge, thus confirming the role of this helicase in mtDNA maintenance. These 
results open new perspectives for the exploration of patients with mtDNA 
instability disorders and for the study of mitochondrial helicases that play a 
critical role in the maintenance of mtDNA stability, possibly preventing age-
associated accumulation of mtDNA mutations.

 L. Berg-Alonso: None. S. Bannwarth: None. G. Augé: None. K. Fragaki: 
None. F. Lespinasse: None. S. Lacas-Gervais: None. F. Burel-Vandenbos: 
None. J. Michiels: None. R. Gherardi: None. B. Kaufman: None. L. Harrington: 
None. V. Paquis-Flucklinger: None.

P20.43
Prader Willi : a typical case with a 118 kb paternally inherited 
microdeletion of the snoRNA SNORD116 cluster
E. Bieth1, A. Buffet2, V. Gaston1, D. Cailley3, J. Plaisancie1, S. Eddiry4, C. Molinas5, F. 
Lorenzini2, J. Cavaille6, J. Salles5, B. Arveiler3, M. Tauber5;  
1Hôpital Purpan, Toulouse, France, 2Hôpital Rangueil, Toulouse, France, 3Hôpital 
Pellegrin, Bordeaux, France, 4INSERM, Toulouse, France, 5Hôpital des Enfants, Toulouse, 
France, 6CNRS, Toulouse, France.

Prader Willi syndrome (PWS) is a neurobehavioral disorder caused by the 
loss of expression of the paternal allele of several imprinted genes inclu-
ding snoRNA within 15q11-q13. Large interstitial deletions encompassing 
the SNRPN gene of paternal origin, chromosome 15 maternal uniparental 
disomy and rare imprinting defects are the classical mechanisms reported 
in almost all cases of PWS. Because these etiologies result in the lack of the 
unmethylated allele at the SNRPN locus, methylation analysis is the first ge-
netic test used for the diagnosis of PWS. However, three individuals with fea-
tures of PWS were recently reported as having a normal SNRPN methylation 
status. Remarkably, these patients displayed a micro-deletion overlapping 
the paternally expressed SNORD116 gene cluster. Here, we describe the 
smallest paternally inherited microdeletion of the SNORD116 in a patient 
with typical features of PWS, including, notably, severe neonatal hypotonia. 
Our study strengthens the notion that the lack of SNORD116 expression ge-
nes contributes to the pathogenesis of PWS.

 E. Bieth: None. A. Buffet: None. V. Gaston: None. D. Cailley: None. J. 
Plaisancie: None. S. Eddiry: None. C. Molinas: None. F. Lorenzini: None. J. 
Cavaille: None. J. Salles: None. B. Arveiler: None. M. Tauber: None.

P20.44
Breakpoints of non allelic homologous recombination (NAHR) events 
at the DPY19L2 locus are centered around a PRDM9 recognition 
sequence
C. COUTTON;  
CHU Grenoble, Grenoble, France.

We demonstrated previously that 75% of infertile men with round, acroso-
meless spermatozoa (globozoospermia) had a homozygous 200 Kb deletion 
removing the totality of DPY19L2. We showed that this deletion occurred by 
Non Allelic Homologous Recombination (NAHR) between two homologous 
28 Kb Low Copy Repeats (LCRs) located on each side of the gene.
NAHRs are believed to occur during meiotic prophase, induced by the cros-
sing-over machinery on misaligned homologous sequences. Recent work 
showed that PRDM9 apposed post-translational histone modifications pre-
ferentially in the vicinity of a 13 nucleotide consensus sequence, which has 
been found to be associated with recombination hotspots. These epigenetic 
marks likely contribute to the recruitment of the recombination initiation 
complex, thus favouring the occurrence of recombinations at these loci.
Here, we developed two PCR assays that allowed us to detect approximately 
90% of the recombined alleles (deletions and duplications) occurring at the 
DPY19L2 locus. We amplified and sequenced a total of 46 recombined alleles 
from globozoospermia patients and heterozygous individuals and 139 de 
novo recombined alleles from control sperm DNA. We identified 5 distinct 
breakpoints and showed that they all cluster within a 1153 bp region rough-
ly located in the middle of the 28 Kb LCR. We found a PRDM9 consensus site 
at the epicentre of all identified breakpoints. Our work therefore reinforces 
the theory indicating that the PRDM9 recognition sequences represent a 
strong signal for the occurrence of double strand break and recombination.

 C. Coutton: None.
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P20.45
Comparison of conventional cytogenetic techniques with molecular 
cytogenetic techniques in analysis of chromosomal imbalances in 
spontaneous abortion and fetal demise
R. Kariminejad1, K. Najafi1,2, K. Najafi1,2, N. Sadatian1, A. Moshtagh1, P. Rostami1, S. 
Valizadeh1, M. Ghalandari1, F. Azimi1, N. Nabavinia1, H. Najmabadi1, M. Kariminejad1;  
1Kariminejad-Najmabadi Pathology and Genetics Center, 14665/154, Tehran, Islamic 
Republic of Iran, 2Tehran University of Medical Science, Tehran, Islamic Republic of Iran.

Traditionally, chromosomal study of product of conception (POC) has been 
conducted on specimens received following spontaneous abortion. It is also 
possible to perform chromosomal study on tissue obtained following IUFD 
and perinatal fetal death. There are major limitations in successful chromo-
somal analysis as it requires viable cells for culture.
In 15 years, we have performed chromosomal analysis on 2053 samples ob-
tained from chorionic villi, placental tissue and/ or muscle biopsy following 
abortion or fetal demise. Tissue culture failed in 384 of these samples and in 
the remainder, approximately 23% show chromosomal abnormalities.
For the past 3 years, as an alternative to chromosomal study we have star-
ted to use molecular cytogenetic techniques for analysis of these samples. 
Following DNA extraction, we have performed QF-PCR for common 5 chro-
mosome aneuploidy (13. 18. 21. X and Y). Thereafter in those cases where a 
chromosome abnormality has not been detected we have performed array 
comparative genomic hybridization, initially on BAC array and more recently 
on oligoarray platforms. Of the more than 400 samples thus studied, only 15 
have failed to label and of the successfully studied cases, approximately 30% 
have shown chromosomal abnormalities.
The techniques are compared and the age related ratios of chromosomal 
aberrations are further discussed in detail. Overall, it appears that the appli-
cation of the molecular cytogenetic techniques is much more efficient in de-
tecting chromosomal aberrations, specially in later gestational age fetuses.

 R. Kariminejad: None. K. Najafi: None. K. Najafi: None. N. Sadatian: None. A. 
Moshtagh: None. P. Rostami: None. S. Valizadeh: None. M. Ghalandari: 
None. F. Azimi: None. N. Nabavinia: None. H. Najmabadi: None. M. 
Kariminejad: None.

P20.46
Lamin A expression is downregulated by miR-9 in the brain of a 
progeria mouse model, a mechanism that protects HGPS patients 
from cognitive impairment
R. Fayek*1,2, C. Navarro*1,2, C. Bartoli1,2, N. Da Silva1,2, F. Merono1,2, P. Cau1,3,2, P. 
Roubertoux1,2, A. De Sandre-Giovannoli1,2,4, N. Lévy1,4,2;  
1Inserm UMR_S910, Marseille, France, 2AMU (Aix-Marseille University), Marseille, 
France, 3Departement of cellular Biology, La Timone Children’s hospital, Marseille, 
France, 4Departement of Medical Genetics, La Timone Children’s hospital, Marseille, 
France.

Hutchinson-Gilford Progeria syndrome (HGPS) is an extremely rare disease 
characterized by segmental premature aging leading to premature death at 
the mean age of 13.5 years. Clinical features are severe dermal and bone ab-
normalities, a general lipoatrophy, sarcopenia, as well as major cardiovascu-
lar defects. HGPS is typically caused by a de novo transition (c.1824C>T) in 
LMNA, encoding major components of the nuclear lamina and matrix, lamins 
A and C. This mutation activates a cryptic splicing site which delete 150 base 
pair, leading to accumulation a truncated and aberrantly farnesylated form 
of lamin A, called progerin. Nonetheless, despite a wide spectrum of affec-
ted tissues, no cognitive defect was never reported in HGPS patients. Recent 
studies proposed a brain protective role of mir-9, a brain specific microRNA 
targeting Lamin A. To better characterize in vivo relation between mir-9 and 
low levels of lamin A and progerin in brain tissues, we studied KI LmnaG609G 
Progeria mouse model which closely reproduces the human pathology both 
at the molecular and phenotypic level. First, we monitored cognitive proces-
ses. Then we performed MRI and volumetric analyses on a panel of cerebral 
structures. Altogether these explorations evidenced absence of cognitive 
impairment in mice LmnaG609G. In parallel we analyzed Lamin A/C and proge-
rin expression by western blot and immunofluorescence in several cerebral 
regions and showed reduced lamin A and progerin levels correlated with 
an overexpression of miR-9 in the same regions. This developmental and 
biological study confirmed the protective role of mir9 identified in neuronal 
cells derived from HGPS iPS.

 R. Fayek*: None. C. Navarro*: None. C. Bartoli: None. N. Da Silva: None. F. 
Merono: None. P. Cau: None. P. Roubertoux: None. A. De Sandre-Giovannoli: 
None. N. Lévy: None.

P20.47
Submicroscopic deletions at GNAS locus and their putative underlying 
causative mechanisms
I. Garin1, F. M. Elli2, J. Clarke3, G. Mantovani2, G. Perez de Nanclares1;  
1Molecular (Epi)Genetics Laboratory, Vitoria-Gasteiz, Spain, 2Endocrinology Unit, 
Department of Clinical Sciences and Community Health, University of Milan, Fondazione 
IRCCS Ca’ Granda Policlinico, Milan, Italy, 3Professeur d‘enseignement clinique, 
Université de Sherbrooke, Quebec, QC, Canada.

Introduction: Different genetic/epigenetic defects within GNAS locus re-
sult in a human disorder called Pseudohypoparathyrodisim type 1 (PHP-I), 
characterized by hypocalcemia and hyperphospatemia due to resistance 
to parathyroid hormone (PTH). Heterozygous mutations within the GNAS 
locus lead to pseudohypoparathyroidism type Ia (PHP-Ia), which is caused 
by maternally inherited inactivating mutations affecting the exons encoding 
Gsα. In very few cases, submicroscopic deletions including part or the whole 
gene have been reported. The MS-MLPA technique is a powerful tool for eva-
luating genetic deletions that cannot be detected using PCR based sequen-
cing techniques, in addition to detect aberrant methylation patterns.
Objective: In this study, we aimed to establish the subjacent genetic mecha-
nisms of large deletion(s) identified by MS-MLPA in patients with PHP-Ia.
Design: First, dosage and methylation analyses of GNAS locus were carried 
out by MS-MLPA using SALSA ME031 kit. An Illumina Human660W-Quad 
BeadChip was run for patients with whole gene deletions. Finally, break-
points delimitations at nucleotide level of the different deletions were per-
formed by Semiquantitative multiplex PCR of short fluorescent fragments 
and confirmation was done by large PCR and posterior direct sequencing.
Results and Conclusion: Two patients presented large deletions at GNAS lo-
cus. The breakpoints at nucleotide level of these deletions show that they 
are located inside non-long terminal repeat (Non-LTR) retroposons. Several 
consequences of activation of these non-LTRs have been described, inclu-
ding DNA’s breaks. So, the breakpoints location around GNAS locus in our 
patients could be associated with the presence of this kind of elements.

 I. Garin: None. F.M. Elli: None. J. Clarke: None. G. Mantovani: None. G. Perez 
de Nanclares: None.

P20.48
ROR-Alpha Target Genes in Monocyte and Endothelium
N. Erginel-Unaltuna, C. Gulec, N. Coban, B. Ozsait, S. Sirma-Ekmekci;  
Istanbul University, Institute for Experimental Medicine, Dep. of Genetics, Istanbul, 
Turkey.

Aim: ROR-alpha is a member of nuclear receptor family of transcription fac-
tors, and therefore has ligand-dependent activity. Natural ligands of ROR-
alpha include cholesterol and melatonin. Due to importance of ROR-alpha 
ligands in atherosclerosis, we aimed to identify ROR-alpha target genes in 
monocyte and endothelium.
Methods: After administration of THP-1 and HUVEC cells with ROR-alpha 
specific ligand, chromatin immunoprecipitation (ChIP) was performed. 
Following fixation and fragmentation, chromatins were precipitated with 
anti-ROR-alpha antibody to perform enrichment of DNA fragments bound 
by ROR-alpha. Enriched DNA fragments were then amplified using whole 
genome amplification kit. Identification of DNA fragments was performed 
with whole-genome tiling array (NimbleGen).
Results: Whole-genome tiling array analysis of enriched ChIP DNA gave 
11,600 and 13,000 peaks for THP1 and HUVEC cells, respectively. Conside-
ring the FDR score, p value and genomic location of these peaks (p<0,05, 
FDR<0,01), we found 3,790 genes for THP1 and 4,290 genes for HUVEC 
which had ROR-alpha peaks between -5000 bp and +2000 bp accordance 
with TSS. Of these genes, 1,330 were found to be common to both cell types. 
Annotation clusters with highest enrichment score were glycoprotein and 
cell/plasma membrane (4.26 for HUVEC and 4.02 for THP1). Other common 
annotation clusters were cell motion, motality, migration, adhesion and ac-
tin-binding, actin cytoskeleton.
Conclusion: Our results showed that ROR-alpha peak freaquency tends to 
increase at -1500 and +1500, while decreasing around TSS. Functional an-
notation of target genes suggests that ROR-alpha may involve in cell-cell and 
cell-matrix interactions through regulating membrane glycoproteins, cell 
cytoskeleton, cell movement and cell migration.

 N. Erginel-Unaltuna: None. C. Gulec: None. N. Coban: None. B. Ozsait: 
None. S. Sirma-Ekmekci: None.
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P20.49
Inhibitory Effect of SR1001 on ROR-Alpha Activity Requires 
Intracellular Cholesterol
C. Gulec, N. Coban, B. Ozsait, S. Sirma-Ekmekci, N. Erginel-Unaltuna;  
Istanbul University, Institute of Experimental Medicine, Department of Genetics, 
Istanbul, Turkey.

Aim: ROR-alpha is a member of nuclear receptor family of transcription 
factors. In addition to natural ligands, like cholesterol and melatonin, some 
synthetic compounds have also been shown to bind ROR-alpha as a ligand. 
One of these synthetic ligands is SR1001 which was demonstrated to inhibit 
ROR-alpha activity. We aimed to investigate the involvement of cholesterol 
in the antagonistic effect of SR1001 on ROR-alpha activity.
Methods: Target gene identification was performed by ChIP-PCR. ROR-alpha 
activity was inhibited by administration of SR1001 in the culture medium. 
Cholesterol synthesis was inhibited at various steps by the administration 
of zaragozic acid (ZA), neridronate or simvastatin. RNA levels of SPP1 were 
measured using UPL probe in LC480 device.
Results: Both ChIP-PCR and expression analyses showed that SPP1 is a 
target gene of ROR-alpha in THP1 monocyte. In cultured THP1, SR1001 
suppressed SPP1 expression in concentration-dependent manner. In the 
presence of distal cholesterol synthesis inhibitors, antagonistic effect of 
SR1001 on SPP1 expression decreased or disappeared. This effect was more 
obvious in ZA than neridronate. In simvastatin, however, antagonistic effect 
of SR1001 was independent of inhibition of cholesterol synthesis. Absence 
of LDL-derived cholesterol enhanced the disappearance of antagonistic ef-
fect of SR1001 in the presence of neridronate. In the presence of ZA, howe-
ver, absence of LDL-derived cholesterol converted the antagonist effect of 
SR1001 to agonistic.
Conclusion: Our results suggest that the cholesterol is not only a ligand for 
the ROR-alpha, but also it may be a component which arranges the relation-
ship of ROR-alpha with other synthetic/natural ligands.

 C. Gulec: None. N. Coban: None. B. Ozsait: None. S. Sirma-Ekmekci: None. N. 
Erginel-Unaltuna: None.

P20.50
New point mutations and exon deletions of the EP300 gene in patients 
with Rubinstein-Taybi syndrome
G. Negri1, P. Colapietro1, F. Forzano2, D. Rusconi1, D. Milani3, L. Consonni4, L. Caffi5, F. 
Faravelli2, S. Spena1, A. Selicorni6, L. Larizza1, C. Gervasini1;  
1Medical Genetics, Dept. Health Sciences, Università degli Studi di Milano, Milano, Italy, 
2Medical Genetics, Ospedali Galliera, Genova, Italy, 3UOC Pediatry, Fondazione IRCCS Ca’ 
Granda, Ospedale Maggiore, Policlinico, Milano, Italy, 4Infantile Neuropsychiatry Medical 
School, Università degli Studi di Milano, Milano, Italy, 5Infantile Neuropsychiatry, A.O. Papa 
Giovanni XXIII, Bergamo, Italy, 6Dept. Pediatry, Università Milano Bicocca, Fondazione 
MBBM, Osp. S. Gerardo, Monza, Italy.

Rubinstein-Taybi syndrome (RSTS, #180849, #613684) is a congenital neu-
rodevelopmental disorder characterized by postnatal growth deficiency, cha-
racteristic skeletal abnormalities, dysmorphic features and cognitive deficit. 
Mutations in two genes, CREBBP (16p13.3) and EP300 (22q13.2), have been 
identified in ~50% and ~3% affected individuals, respectively.
CREBBP and EP300 are ubiquitously expressed homologous proteins acting 
as transcriptional co-activators with intrinsic histone and non histone acetyl-
transferase activity.
So far, only seven EP300-mutated RSTS patients have been described and other 
13 mutations including four exon deletions are reported in the LOVD databa-
se. 
EP300 analysis by DHPLC/direct sequencing and MLPA of 25 CREBBP-negative 
cases showed four new germline EP300 alterations including two early inacti-
vating point mutations, an indel in exon 1 (c.41_51delinsT) and a duplication 
in exon 2 (c.668dupT) both leading to a frameshift and premature stop codon 
(p.K14Ifs*31 and p.Q223Sfs*19) and two novel exonic deletions involving exon 
12 and both exons 17-18. The transcripts analysis of patient carrying the exon-
2point mutation revealed the presence of the aberrant one, but at reduced le-
vel, suggesting its possible instability.
According to the limited literature about all the four EP300-mutated patients 
show a convincing RSTS phenotype, but at the mild level with minor skeletal 
anomalies, a slight cognitive impairment and absence of major malformations.
Beyond expanding the RSTS EP300 mutations repertoire, our study points to a 
contribution of the “minor” gene EP300 less negligible than predicted. Results, 
implemented by extending the study to our accumulated 52 CREBBP-negative 
patients, will also help the clinical practice in genotype-phenotype correlation 
doing.

 G. Negri: None. P. Colapietro: None. F. Forzano: None. D. Rusconi: None. D. 
Milani: None. L. Consonni: None. L. Caffi: None. F. Faravelli: None. S. Spena: 
None. A. Selicorni: None. L. Larizza: None. C. Gervasini: None.

P20.51
Xq chromosome duplication, including SOX3 gene, in a male: clinical 
and molecular characterization
A. Zagorac1, A. Blatnik1, E. Zemljič1, N. Kokalj Vokač1,2;  
1University Medical Centre Maribor, Maribor, Slovenia, 2Medical Faculty, University of 
Maribor, Maribor, Slovenia.

Duplications of the distal long arm of the chromosome X are rare events. 
Clinical manifestations widely vary depending on the gender of the patient 
and on the gene content of the duplicated segment. In XY males, structural X 
disomy always results in functional disomy.
We report on a 39-year old male with hypogonadotropic hypogonadism 
associated with short stature and obesity. In childhood, he was diagnosed 
with growth hormone deficiency. On re-evaluation, he was found to have 
panhipopituitarism, low levels of TSH and gonadotropins as well as an ab-
normal adrenal response after ACTH stimulation test. He was of normal in-
telligence and his brain MRI was unremarkable.
Chromosome analysis on peripheral blood lymphocytes showed a male ka-
ryotype with pericentric inversion of chromosome 10: inv(10)(p11.2q21.1) 
and additional material on the long arm of the X chromosome. Fluorescence 
in situ hybridization using whole chromosome painting probes showed that 
additional material is derived from chromosome X.
To define the exact duplicated region on chromosome X an array-CGH was 
performed, indicated two copies of Xq27.1q28, 12,4 Mb in range. After aCGH, 
the karyotype was re-written: 46,Y,dup(X)(q27.1q28)inv(10)(p11.2q21.1).
arr Xq27.1q28(139412100-151852048)x2.
The duplicated region contains 53 genes, among them SOX3. In males both 
under and overdosage of SOX3 are associated with similar phenotypes, ran-
ging from isolated growth hormone deficiency to panhipopituitarism, and 
sometimes also with mental retardation. We have compared the clinical, 
cytogenetic and molecular findings of our patients with those previously 
reported. According to the literature reported pericentric inversion of chro-
mosome 10 is a normal chromosome variant.

 A. Zagorac: None. A. Blatnik: None. E. Zemljič: None. N. Kokalj Vokač: None.

P20.52
First report of a small supernumerary marker chromosome 
derivative from chromosomes 8 and 14
R. S. Guilherme1, S. Bragagnolo1, A. R. N. Dutra1, A. B. A. Perez1, S. S. Takeno1, M. M. 
Oliveira1, L. D. Kulikowski2, E. Klein3, A. B. Hamid3, T. Liehr3, M. I. Melaragno1;  
1EPM-UNIFESP, São Paulo, Brazil, 2USP, São Paulo, Brazil, 3Jena University, Jena, 
Germany.

/>Small supernumerary marker chromosomes (sSMC) are usually de-
tected unexpectedly in routine cytogenetics with no correlation with a 
specific clinical outcome. We present the first report of a patient with a 
de novo complex sSMC derived from chromosomes 8 and 14. G-banding, 
SNP-based array and FISH revealed: 47,XY,+der(14)t(8;14)(p23.2;q22.1)
dn.arr 8p23.3p23.2(46,385-4,301,995)×3,14q11.2q22.1(19,002,111-
51,106,110)×3 resulting in a 4.3 Mb 8p duplication and a 51 Mb 14q du-
plication. Our propositus, born at preterm with 2550 g, 47 cm and Apgar 
4/7/9, mother 44 years-old. At age 21 months, presented common charac-
teristics of partial duplication and triplication 14q: intellectual disability, 
seizures, neuropsychomotor development delay, brachycephaly, low set 
ears, high palate, macrostomia, tongue protusion and cryptorchidism. Ac-
cording to OMIM there are about 14 and 250 genes duplicated at 8p and 14q, 
respectively. The 8p22→p23.3 duplication have been reported to be clini-
cally normal or have mild mental retardation with no dysmorphic features, 
suggesting a minor role in the development. We propose that the clinical 
features in our patient mainly result from the trisomy 14q. Most of the pati-
ents described in the literature with microduplication 14q12 including the 
FOXG1 gene suffered of seizures or infantile spasms similar to our patient. 
The clinical phenotype of our patient may be the result of the additional 
genes present in the duplicated region and not only the FOXG1 gene, which 
represents the most interesting candidate to explain the abnormal neurode-
velopmental phenotype. The sSMC originated from maternal chromosomes 
8 and 14 probably from errors in meiosis that could be related to mother’s 
advanced age.<br FAPESP, Brazil.

 R.S. Guilherme: None. S. Bragagnolo: None. A.R.N. Dutra: None. A.B.A. 
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P20.53
The genetic basis of TAR syndrome: Compound inheritance of a low-
frequency regulatory SNP and a rare null mutation /deletion. A model 
for microdeletion syndromes.
R. A. Newbury-Ecob1, C. Albers2, J. Stephens3, D. Paul3, H. Schulze4, K. Freson5, L. 
Greenhalgh6, K. Shah1, A. Guyatt1, K. Smith7, M. Williams7, W. Ouwehand8, C. Ghevaert8;  
1University Hospitals, Bristol, United Kingdom, 2Welcome Trust Sanger Centre, Hinxton, 
United Kingdom, 3Welcome Trust Sanger Institute, Hinxton, United Kingdom, 4Institute 
for Transfusion Medicine, Berlin, Germany, 5Centre for Molecular and Vascular Biology, 
Leuven, Belgium, 6Alder Hey Hospital, Liverpool, United Kingdom, 7Bristol Genetics 
Laboratory, Bristol, United Kingdom, 8Department of Haematology, Cambridge, United 
Kingdom.

Thrombocytopenia -Absent radius syndrome (TAR) is characterised by bila-
teral radial ray defects, thrombocytopenia and other congenital abnormali-
ties. Previously shown to be associated with a chromosome 1q21.1 deletion, 
this was also found in 50% of unaffected first degree relatives, suggesting 
that this was not sufficient alone to cause TAR. Exome sequencing identified 
a SNP in either the 5’UTR or intron 1 of the RBM8A gene from the deleted 
TAR 1q21.1 region in the majority of TAR cases. The SNP were inherited 
from different parents. Sequencing of RBM8A in two TAR cases without the 
TAR 1q21.1 deletion but with the 5’UTR SNP, identified null mutations. We 
also showed that TAR 1q21.1 deleted cases ascertained by array CGH with 
non-TAR phenotypes lack the RBM8A SNP. Genotype-phenotype correlation 
has been assessed in 60 cases including one sib pair each witha different 
SNP/deletion combination and marked phenotypic differences
The RBM8A gene encodes Y14 one of the four exon-junction complex (EJC) 
units which performs essential RNA processing tasks. The SNPs result in 
reduction of transcription and Y14 expression is reduced in platelets from 
TAR cases.
We conclude that compound inheritance of a rare null allele and one of two 
low-frequency non-coding SNPs in RBM8A causes TAR syndrome. This no-
vel bi-allelic inheritance may be a mechanism which explains the variable 
penetrance and expression in other microdeletion syndromes which cur-
rently hinders accurate genetic counselling..
Recurrence risks for TAR affecting siblings and offspring can now be predic-
ted based on family testing for the 1q21.1 deletion and RBM8A SNP.

 R.A. Newbury-Ecob: None. C. Albers: None. J. Stephens: None. D. Paul: 
None. H. Schulze: None. K. Freson: None. L. Greenhalgh: None. K. Shah: 
None. A. Guyatt: None. K. Smith: None. M. Williams: None. W. Ouwehand: 
None. C. Ghevaert: None.

P20.54
Towards the identification of novel palindrome-mediated 
translocations
H. KURAHASHI1, H. Inagaki1, T. Ohye1, M. Tsutsumi1, T. Kato1, N. Okamoto2;  
1Division of Molecular Genetics, ICMS, Fujita Health University, Toyoake, Aichi, Japan, 
2Division of Medical Genetics, Osaka Medical Center and Research Institute for Maternal 
and Child Health, Izumi, Osaka, Japan.

Constitutional t(11;22)(q23;q11.2) is the most frequent recurrent non-
Robertsonian translocation in humans. The breakpoints on both 11q23 and 
22q11.2 are located at the center of palindromic AT-rich repeats (PATRR). 
To date all the palindrome-mediated translocations involve the PATRR22. 
To identify novel PATRR on translocation partner chromosome, we analyzed 
breakpoints of four translocations from patients with multiple congenital 
anomaly with mental retardation; 45,XX, der(14)t(14;22)(q32.3;q11.2),-22, 
45,XY,der(2),t(2;22)(q37.3;q11.2),-22, 45,X,der(X)t(X;22)(p22.1;q11.2),-
22, and 47,XX,+der(22)t(15;22)(q26.1;q11.2). All were unbalanced trans-
locations via 3:1 malsegregation in meiosis I. Cytogenetic array revealed 
that each translocation had a breakpoint at the different location on 22q11. 
Only the t(14;22) was found to have a 22q11 breakpoint at the same interval 
with that of the recurrent t(11;22). The breakpoint on chromosome 14 was 
narrowed down within 7kb region. However, no PATRR-like sequence was 
identified within the 7kb region according to the reference human genome 
sequence. However, it is well documented that PATRR is often deleted from 
the genome database due to unclonability or inability to sequence. Further, 
PATRR often manifests deletion polymorphism due to the genomic instabili-
ty. We are now looking for missing gap within the 7kb region to find a novel 
PATRR that induced the t(14;22) translocation.

 H. Kurahashi: None. H. Inagaki: None. T. Ohye: None. M. Tsutsumi: None. T. 
Kato: None. N. Okamoto: None.

P20.55
Involvement of the same TNFR1 residue in Mendelian and 
multifactorial inflammatory disorders
I. Jéru1,2,3, S. Charmion4, E. Cochet3, B. Copin1, G. Le Borgne1,2, P. Cathebras4, J. Gaillat5, P. 
Duquesnoy1, S. Karabina1,2, V. Hentgen6, S. Amselem1,2,3;  
1INSERM U.933, Paris, France, 2Université Pierre et Marie Curie-Paris6, UMR_S933, Paris, 
France, 3Assistance Publique Hôpitaux de Paris, Hôpital Trousseau, Paris, France, 4Centre 
Hospitalier Universitaire Saint-Etienne, Saint-Etienne, France, 5Centre Hospitalier de 
la Région d‘Annecy, Pringy, France, 6Centre Hospitalier de Versailles, French Reference 
Centre for Auto-Inflammatory Diseases, Le Chesnay, France.

Objectives. TNFRSF1A is involved in a Mendelian autosomal dominant auto-
inflammatory disorder called TNFR-associated periodic syndrome (TRAPS). 
Most TNFRSF1A mutations are missense changes and, apart from those af-
fecting conserved cysteines, their deleterious effect remains often questio-
nable. This is especially true for the frequent R92Q mutation, which might 
not be responsible for TRAPS per se but represents a susceptibility factor 
to multifactorial inflammatory disorders. This study investigates TRAPS pa-
thophysiology in a family exceptional by its size (13 members).
Methods. TNFRSF1A screening was performed by PCR-sequencing. Compa-
rison of the 3-dimensional structure and electrostatic properties of wild-
type and mutated TNFR1 proteins was performed by in silico homology 
modeling. TNFR1 expression was assessed by western blotting and ELISA in 
lysates and supernatants of HEK293T cells transfected with plasmids enco-
ding wild-type and mutated TNFR1.
Results. A TNFRSF1A heterozygous missense mutation, R92W (c.361C>T) 
perfectly segregated with typical TRAPS manifestations within the fami-
ly (p<5.10-4), and was associated with very high disease penetrance (0.9). 
Prediction of its impact on protein structure revealed local conformational 
changes and alterations of electrostatic properties. In addition, R92W leads 
to abrogation of the receptor shedding, whereas TNFR1-R92Q behaves like 
the wild-type receptor.
Conclusions. These data demonstrate the pathogenicity of a mutation affec-
ting arginine 92, a residue whose involvement in inflammatory disorders 
is deeply debated. Combined with previous data on arginine 92 mutations, 
this study discloses an unusual situation in which different amino acid sub-
stitutions at the same position in the protein are associated with a clinical 
spectrum bridging Mendelian to multifactorial conditions.

 I. Jéru: None. S. Charmion: None. E. Cochet: None. B. Copin: None. G. Le 
Borgne: None. P. Cathebras: None. J. Gaillat: None. P. Duquesnoy: None. S. 
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P20.56
Hamartin and Tuberin expression studies: Further insights into TSC1 
and TSC2 genes in a cohort of patients with well define Tuberous 
Sclerosis phenotype
N. LANNOY1, J. F. Durant2, T. Corbisier1, M. Nellist3, A. Jansen4, K. Pelc5, M. Nassogne6, 
K. Keymolen7, J. L. Gala2, B. Delle Chiaie8, S. Gaillez9, N. Van Der Aa10, D. Lederer11, M. 
Vikkula1, Y. Sznajer1;  
1Center of Human Genetics, Cliniques Universitaires St Luc, U.C.L, Brussels, Belgium, 
2Centre de Technologies Moléculaires Appliquées, Brussels, Belgium, 3Department of 
Clinical Genetics, Rotterdam, Netherlands, 4Pediatric Neurology-UZ Brussel, Brussels, 
Belgium, 5Pediatric Neurology-ULB, Brussels, Belgium, 6Pediatric Neurology-UCL, 
Brussels, Belgium, 7Centrum for Medische Genetica, UZ Brussel, Brussels, Belgium, 
8Centrum for Medische Genetica, UZ Gent, Gent, Belgium, 9Center of Human Genetics 
-ULG, Liège, Belgium, 10Center of Human Genetics, Antwerp, Belgium, 11Center of Human 
Genetics-IPG, Charleroi, Belgium.

Tuberous sclerosis complex (TSC) represents an autosomal dominant geno-
dermatosis with multisystemic involvement. In 20% of patients with a de-
finite diagnosis, no point mutation, deletion or duplication in TSC1 or TSC2 
gene could be identified. No other mechanism or anomaly in another gene 
has so far been identified as contributing to the cause of TSC. To further eva-
luate the implications of the TSC1and TSC2 genes, we conducted expression 
studies among a cohort of 132 index patients referred with definite, possib-
le or probable TSC diagnosis. 25 did not carry a deletion/duplication or a 
mutation. Among these 25 patients, two were familial. RT-PCR was used to 
quantify TSC1/TSC2 mRNA (DNA and RNA from blood samples and from 5 
normal and/or abnormal fibroblast cultures). Gene expression was assessed 
after normalization with the β-actin housekeeping gene and with the DU145 
cell line as a qPCR calibrator using the 2-ΔΔCt method. Sequencing of TSC1/
TSC2 promoters and flanking 5’/3’UTR regions was performed in 8 patients 
with a definite diagnosis. In one familial presentation, segregation was asso-
ciated with the TSC2 locus. After validation with healthy controls expression 
studies identified either elevated or decreased hamartin or tuberin level (in 
one only or both TSC alleles): this was recorded in all patients with a ‘defi-
nite diagnosis’ and in 50 % with ‘possible’ or ‘probable’ diagnosis. Any se-
quence distortion was found both in promoters and in the 5’/3’UTR regions 
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of TSC1/TSC2 genes. The present results allow to postulate on additional 
heterogeneity or epigenetic mechanism as causative for TSC.

  N. Lannoy: B. Research Grant (principal investigator, collaborator or consultant 
and pending grants as well as grants already received); Modest; Michelle 
Stichting. J.F. Durant: None. T. Corbisier: None. M. Nellist: None. A. Jansen: 
None. K. Pelc: None. M. Nassogne: None. K. Keymolen: None. J.L. Gala: 
None. B. Delle Chiaie: None. S. Gaillez: None. N. Van Der Aa: None. D. 
Lederer: None. M. Vikkula: None. Y. Sznajer: None.

P20.57
Variant ataxia telangiectasia: clinical and molecular findings and 
evaluation of radiosensitive phenotypes in a patient and relatives
K. Claes1, J. Depuydt2, A. Taylor3, J. Last3, A. Baert2, P. Schietecatte1, V. Vandersickel4, B. 
Poppe1, K. De Leeneer1, M. D‘Hooghe5, A. Vral2;  
1Center for Medical Genetics, Ghent University Hospital, Gent, Belgium, 2Department 
of Basic medical Sciences, Ghent University Hospital, Gent, Belgium, 3School of Cancer 
Sciences, University of Birmingham, Birmingham, United Kingdom, 4NRF iThemba LABS, 
Somerset West, South Africa, 5Department of Neurology and Child Neurology, AZ St-Jan, 
Brugge, Belgium.

Variant ataxia telangiectasia (A-T) may be an underdiagnosed entity, as it is 
associated with milder neurological impairment and fewer systemic sym-
ptoms compared to the classic form. We have investigated a patient with 
generalized mild dystonia, moderately dysarthric speech, increased serum 
α-fetoprotein but no ataxia nor telangiectasias, no nystagmus or oculomo-
tor dyspraxia. She has a severe IgA deficiency, which is unusual in atypical 
A-T patients, but does not suffer from recurrent infections or other immune-
related diseases.
Molecular analysis showed that the patient is compound heterozygote for 
ATM c.8122G>A (p.Asp2708Asn) and c.8851-1G>T, leading to in frame loss 
of 63 nucleotides at the cDNA level. In the patient ATM protein expression is 
strongly reduced, but a trace amount of protein is translated from both alle-
les. Residual kinase activity is derived only from the p.Asp2708Asn allele.
The conventional G0 micronucleus test, based on irradiation of resting lym-
phocytes, revealed a radiosensitive phenotype for the patient, but not for 
the heterozygous relatives. As ATM is involved in homologous recombina-
tion and in the G2/M cell cycle checkpoint, we developed a novel test, eva-
luating micronuclei in lymphocytes irradiated in the S and G2 phases. This 
test showed increased radiosensitivity for both the patient and heterozy-
gous carriers. Intriguingly, heterozygous carriers of c.8851-1G>T (mutation 
associated with absence of kinase activity) showed a stronger radiosensiti-
ve phenotype with this assay than heterozygous carriers of p.Asp2708Asn 
(mutation associated with residual kinase activity). Our novel S-G2 micro-
nucleus assay provided phenotypic insight to complement the diagnosis of 
this atypical A-T patient

 K. Claes: None. J. Depuydt: None. A. Taylor: None. J. Last: None. A. Baert: 
None. P. Schietecatte: None. V. Vandersickel: None. B. Poppe: None. K. De 
Leeneer: None. M. D‘Hooghe: None. A. Vral: None.

P20.58
VariantMaster: a tool to analyze High Throughput Sequences to 
identify causative variants in family trees, unrelated individuals and 
matched tumor-to-normal design.
F. A. Santoni, P. Makrythanasis, S. I. Nikolaev, S. E. Antonarakis;  
University of Geneva, Geneva, Switzerland.

The availability of high throughput DNA sequencing technologies has signi-
ficantly advanced the discovery of the sea of genomic variants per individu-
al. Complex pipelines can map billion of sequences up to the identification 
of single nucleotide variants (SNVs) and insertion and deletions (indels). In 
parallel, international research projects have resulted in a rich annotation of 
common and rare genomic variants with population frequencies, damaging 
potential, and association with genomic features (i.e. transcription factor 
binding sites, epigenetic and chromatin marks). Cancer genomics too has 
greatly advanced since somatic variants driving tumor initiation and pro-
gression could be identified.
VariantMaster is a novel software that apply several modes of inheritance 
(dominant, recessive, X-linked) and identify denovo mutations to detect pu-
tative causative variants in affected individuals. It can also extract the addi-
tional somatic or lost germline variants in tumor cells in order to estimate 
the recurrence of mutations in unrelated patients. VariantMaster uses as 
input annotated or unannotated variants, aligned reads (bam files) and/or 
phased haplotypes to reliably assess the presence of a mutation. Prioritiza-
tion of variants with respect to allelic frequencies (1000 Genome project, 
dbSNP and Exome Variant Server) as well as pathogenicity scores and other 
features is easily customizable by the user. Additionally VariantMaster can 

evaluate unrelated families with similar phenotype, searching for variants 
in one or more mutated genes. This unique software has been successfully 
employed in clinical genetics to identify putative causative variants in trios, 
recessive diseases in consanguineous couples, X-linked disorders and to 
identify somatic driver mutations in tumor cells.

 F.A. Santoni: None. P. Makrythanasis: None. S.I. Nikolaev: None. S.E. 
Antonarakis: None.

P20.59
Expanding the Wolf-Hirschhorn syndrome critical region to a 1.5 Mb 
region on 4p16.3: a model for contigous gene deletion syndromes.
D. Orteschi1, M. Ruiter2, R. Pfundt2, K. Steindl3, C. Cafiero1, I. Contaldo4, D. Chieffo4, D. 
Ranalli4, C. Acquafondata5, M. Murdolo1, G. Marangi1, D. Battaglia4, G. Neri1, M. Zollino1;  
1Istituto di Genetica Medica, Università Cattolica del Sacro Cuore, Rome, Italy, 
2Department of Human Genetics, Radboud University Nijmegen Medical Centre, 
Nijmegen, Netherlands, 3Institute of Medical Genetics, University of Zurich, Zurich, 
Switzerland, 4Istituto di Neuropsichiatria Infantile, Università Cattolica del Sacro Cuore, 
Rome, Italy, 5Istituto Santa Caterina, Francavilla, Italy.

Wolf-Hirschhorn syndrome (WHS) is a contiguous gene syndrome caused 
by partial 4p deletion, with critically deleted region, WHSCR-2, restricted to 
an about 400 kb interval on 4p16.3. Great variability of the WHS phenotype 
exists, however there is a consensus in considering the core phenotype as 
defined by severe growth delay, intellectual disability, peculiar facial dys-
morphisms, and seizures. Pathogenesis of the WHS phenotype was alrea-
dy assumed to be multigenic, with WHSC1 being the candidate gene for the 
facial characteristics and growth delay, and LETM1 as the major gene for 
seizures.
We report on four ID subjects with atypical 4p16.3 deletions without true 
clinical evidence of WHS. Deletions were interstitial and encompassed the 
WHSCR-2 in two. They spanned 1.2 Mb with preservation of the terminal 
1.75 Mb region, and 0.81 Mb with preservation of the terminal 1.06 Mb re-
gion, respectively. Affected individuals never had seizures, nor had the pecu-
liar WHS facial appearance. The last two subjects, brother and sister, were 
referred because of epilepsy and learning difficulties. They had a terminal 
0.55 Mb deletion preserving the WHSCR-2, inherited from their healthy fa-
ther, who suffered from febrile seizures and learning difficulties as a child.
Our observations provide evidence that LETM1 is not the only gene for seizu-
res and WHSC1 not the only gene for growth delay and facial dysmorphisms. 
The WHSCR should be rather expanded throughout a 1.5 Mb segment. It is 
proposed as a model for other contigous gene syndromes, for the benefit of 
proper genetic diagnosis and search for candidate genes.

 D. Orteschi: None. M. Ruiter: None. R. Pfundt: None. K. Steindl: None. C. 
Cafiero: None. I. Contaldo: None. D. Chieffo: None. D. Ranalli: None. C. 
Acquafondata: None. M. Murdolo: None. G. Marangi: None. D. Battaglia: 
None. G. Neri: None. M. Zollino: None.

P20.60
Incidence of large VWF gene deletions and duplications in the French 
cohort of 1182 patients with von Willebrand disease (VWD)
P. Boisseau1, M. Giraud1, P. Talarmain1, M. Gourlaouen1, G. Landeau Trottier1, C. 
Ternisien1, C. Caron2, E. Fressinaud3, J. Goudemand2, A. Veyradier3, S. Bezieau1;  
1CHU Hotel Dieu, Nantes, France, 2CHU, Lille, France, 3CHU, Clamart, France.

The French reference center for VWD (CRMW) organizes a national biologic 
platform for the phenotype/genotype characterization of VWD. After an ex-
haustive sequencing of VWF gene, at least one deleterious sequence varia-
tion was identified in 1153 patients (635 families). However, the direct se-
quencing failed to detect any causative mutation in 17 index cases (IC). Then 
we search in these patients a large VWF gene deletion/duplication using 
multiple ligation-dependent probe amplification (MLPA) (MRC Holland). 
Nine distinct large gene alterations (6 novel*) were identified at a heterozy-
gous state in 10 IC: deletion spanning exons 1-3, exons 6-18*, exons 19-20*, 
exons 32-34*, exons 33-34, whole gene deletion; duplication exon 6*, exons 
35-37*, exons 38-42*. VWF gene alterations occur in about 2% of our large 
cohort of patients, and around 5% of patients with type 3 VWD. Hypothe-
sis concerning the deleterious process of these defects may be (1) a frame 
shift which abolish VWF gene expression (feature of type 3 mutations), (2) 
the maintenance of the frame: then the truncated or the longest translated 
VWF affects the structure of the multimeric VWF and provides a dominant 
negative effect interacting with the normal VWF allele, (3) prevent the cor-
rect dimerization or multimerization process and subsequent extracellular 
secretion of VWF inducing a type 1 VWD. Finally, only 7 patients out of our 
1182 patients (~ 0.5%) remain without identified VWF gene abnormality. 
Our results demonstrate that the screening of large deletions and duplicati-
ons is an essential way to explain some VWD phenotype.
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P20.61
Gonadal dysgenesis in a women with an unusual t(X;9) and partial 
trisomy of chromosome 9 centromeric region
M. M. Oliveira1, R. S. Guilherme1,2, S. S. Takeno1, M. A. Haidar3, G. M. Carvalehira1, N. 
Kosyakova2, K. Mrasek2, E. Klein2, T. Liehr2, M. I. Melaragno1;  
1Department of Morphology and Genetics, Universidade Federal de São Paulo, São 
Paulo, Brazil, 2Institute of Human Genetics, Jena University Hospital, Friedrich Schiller 
University, Jena, Germany, 3Department of Gynecology, Universidade Federal de São 
Paulo, São Paulo, Brazil.

Women with balanced X-autosome translocations constitute a heteroge-
neous group of patients whose most frequent phenotypic alteration is pre-
mature ovarian failure. Since the long arm of X-chromosome is a critical re-
gion for ovarian function, it has been postulated that this phenotype might 
result from epigenetic modifications in the region involved in the transloca-
tion, as a consequence of a chromosomal position effect. A woman with go-
nadal dysgenesis and an apparently balanced translocation of chromosomes 
X and 9 was studied. The SNP-array analysis did not detect any pathogenic 
genomic imbalances. Reverse-FISH (Fluorescence in situ hybridization) af-
ter microdissection of the derivative chromosomes suggested pericentrome-
ric breakpoints. FISH with whole-chromosome paint and single-sequence 
probes showed the breakpoints in Xq12 and 9q10. Surprisingly, FISH with 
centromeric probes resulted in three signals of 9-chromosome centromere: 
one in the normal 9-chromosome and one in each derivative chromosomes 
of the translocation, one of them being dicentric. Then, the patient´s katyo-
type was determined as 46,X,dic(X;9)(XpterXq12::9p11.19qter),der(9)
(9pter9q11.1::Xq12Xqter). The SNP-array was unable to detect this trisomy. 
Immunostaining of centromeric proteins (CENP) B and C in the dicentric 
chromosome detected signals only in the X-chromosome centromere, sug-
gesting that CENP DNA-biding domain of 9-chromosome could be subjected 
to an epigenetic modification. These results indicate that the presence of the 
chromosome 9 centromeric region in both derivative chromosomes could 
interfere in the expression profile by the spreading of heterochromatic cha-
racteristics to Xq, causing the gonadal dysgenesis in this patient. This hypo-
thesis needs to be demonstrated by further investigation.

 M.M. Oliveira: None. R.S. Guilherme: None. S.S. Takeno: None. M.A. Haidar: 
None. G.M. Carvalehira: None. N. Kosyakova: None. K. Mrasek: None. E. 
Klein: None. T. Liehr: None. M.I. Melaragno: None.

P20.62
Fabry disease : skewed X inactivation leads to full-blown expression 
of the disease and feminine phenotype in a patient with a 16 Mb 
deletion in a der(X)t(X;Y)(SRY+)
D. P. GERMAIN1,2,3, K. BENISTAN2,3, A. TOUSSAINT4, S. HEIDE2, C. BELDJORD4, P. de 
MAZANCOURT5, F. VIALARD5;  
1Université de Versailles - St Quentin en Yvelines, Garches, France, 2Hôpital Raymond 
Poincaré, Garches, France, 3GENEO Referral center for Fabry disease, Garches, France, 
4CHU Cochin, Paris, France, 5EA 2493, UFR des Sciences de la Santé Simone Veil, 
Montigny le Bretonneux, France.

BACKGROUND: Fabry disease (FD; OMIM #301500) is an X-linked (Xq22.1) 
inborn error of glycosphingolipid catabolism resulting from deficient lysoso-
mal α-galactosidase A activity due to mutations in the GLA (OMIM #300644) 
gene, leading to the systemic accumulation of globotriaoslyceramide (Gb3) 
in lysosomes. Females with FD often develop clinical manifestations. Howe-
ver, the disease generally follows a milder course in heterozygotes. PATIENT 
AND METHODS: The 27-year-old daughter of a FD male patient presented 
with full-blown expression of the disease. Alpha-Gal A enzymatic assay, GLA 
gene sequencing, karyotype, fluorescent in situ hybridization (FISH), com-
parative genomic hybridization (CGH) and X-chromosome inactivation (XCI) 
analysis using the androgen receptor (AR) methylation assay were done. 
RESULTS: Alpha-Gal A activity was totally absent and Gb3 urinary excretion 
was highly elevated. A missense mutation (c.154T>C, p.C52R) was detected 
in the GLA gene. Karyotype found 46,X,der(X)t(X;Y)(p22.3?;p11) formula 
while FISH showed der(X)t(X;Y)(p22.3?;p11).ishYp11.3(SRY+). The t(X;Y) 
translocation was confirmed by CGH which also identified a 16.6 Mb deleti-
on spanning from Xp22.13 to Xp22.32 in the derivative. Using polymorphic 
markers at the AR locus, complete skewed X-inactivation of the der(X)t(X;Y)
( p22.13;p11.2)(SRY+) was demonstrated. Maternal inheritance of the deri-
vative was confirmed through its identification in the patient‘s mother. Se-
quencing of the translocated SRY gene revealed a normal sequence. DISCUS-
SION: Complete skewed inactivation of a der(X)t(X;Y)(p22.13;p11.2)(SRY+) 

due to the presence of a large 16.6 Mb deletion led to full-blown phenotype 
of the paternally inherited FD mutation in trans and to feminine external 
and internal genitalia despite the presence of a wild-type SRY gene in the 
patient.

  D.P. Germain: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Significant; 
Shire. F. Consultant/Advisory Board; Significant; Genzyme. K. Benistan: None. A. 
Toussaint: None. S. Heide: None. C. Beldjord: None. P. de MAZANCOURT: 
None. F. Vialard: None.

P20.63
X-Inactivation studies in females heterozygotes for Fabry disease
L. Echevarria1,2, O. I. Atanasiu2, K. Benistan2, A. Toussaint3, D. Correge4, C. Beldjord3, P. De 
Mazancourt1, D. P. Germain1,2,5;  
1EA 2493, UFR des sciences de la sante Simone Veil, Montigny le Bretonneux, France, 
2Division of Medical Genetics, CHU Raymond Poincare, Garches, France, 3Laboratory 
of Biochemistry, CHU Cochin,University Paris V Descartes, Paris, France, 4Division of 
Molecular Genetics, CHG, Saint Germain en Laye, France, 5GENEO Referral Center for 
Fabry disease, Garches, France.

Fabry disease (FD; OMIM 301500) is a lysosomal X-linked disorder caused 
by the deficiency of the lysosomal α-galactosidase A (α-GalA) enzyme. The 
deficient enzymatic activity leads to the progressive accumulation of globo-
triaosylceramide (Gb3) in the plasma and lysosomes of many cell types. Due 
to X-linked inheritance, heterozygous females had been traditionally descri-
bed as asymptomatic carriers of the disease. Nevertheless, the phenotype in 
females ranges from nearly asymptomatic to the classical phenotype obser-
ved in males. The phenotypic spectrum expressed in heterozygotes has been 
attributed to the random inactivation of the X chromosome. However, the 
contribution of X-inactivation skewing to disease manifestations remains 
controversial. The aim of this study was to investigate whether correlations 
between the clinical phenotype and the X-inactivation pattern exist in hete-
rozygous patients in an age-dependent way. In a cohort of 40 consecutive 
heterozygous females, the diagnosis of Fabry disease was confirmed by GLA 
sequencing. In all patients, clinical symptoms and phenotype were assessed 
using exhaustive check-up (renal, cardiac and cerebrovascular) along with 
two validated global severity scores (Mainz Severity Score Index (MSSI) and 
DS3). In all patients, methylation assays of the AR gene were carried out in 4 
different tissues from different embryonic origins (skin, blood, urinary cells 
and buccal cells) in order to assess X-inactivation status. Results have shed 
insight in better understanding the expressivity of the disease in relation 
with X-inactivation skewing and will help to monitor enzyme replacement 
therapy in heterozygous female patients.

 L. Echevarria: None. O.I. Atanasiu: None. K. Benistan: None. A. Toussaint: 
None. D. Correge: None. C. Beldjord: None. P. De Mazancourt: None. D.P. 
Germain: B. Research Grant (principal investigator, collaborator or consultant 
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Consultant/Advisory Board; Significant; Genzyme.
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J01.01
Mechanisms underlying non-recurrent microdeletions causing 
Incontinentia pigmenti
M. Conte1, S. Raimo1, M. McAleer2, G. Giardino3, A. Irvine2, C. Pignata3, M. Ursini1, F. 
Fusco1;  
1Institute of Genetics and Biophysics ‘Adriano Buzzati-Traverso’, IGB-CNR, Naples, Italy, 
2Department of Paediatric Dermatology, Our Lady’s Children’s Hospital, Crumlin, Dublin 
12, Ireland, 3Department of Pediatrics, Federico II University, Naples, Italy.

Incontinentia Pigmenti (IP, OMIM#308300) is a genomic disorder, X-linked 
dominant affecting neuroectodermal tissues in females and lethal in males. 
IP is caused by NEMO/IKBKG gene mutations that result in alterations of 
NF-kB (Nuclear Factor kappaB) activation pathway. Indeed, NEMO/IKKgam-
ma protein represents the central hub in the regulation of this signaling.
The NEMO gene partially overlaps the G6PD gene on the 5’-side and Low-
Copy-Repeat (LCR1) on the 3’-side. This LCR contains an high frequency 
of repeated sequences, micro/macro-homologies and tandem repeats that 
increases the genomic instability of the locus by unusual molecular mecha-
nisms (NAHR, NHEJ) generating de novo rearrangements. In the duplicated 
Low-Copy-Repeat (LCR2), closely linked to gene, lies the non-functional 
NEMO-pseudogene, involved in rare inversion/gene-conversion events with 
the LCR1 that cause the repositioning/copying of non-pathologic mutations 
from pseudogene to gene.
We have recently reported that such genomic instability produces about 
80% of IP-causing deletions while de novo point mutations account for only 
the 12% of IP-causing alterations.
Here, we report a novel rearrangement (del36bp), that alters the open rea-
ding frame of NEMO protein synthesis producing a premature stop codon 
(p.Q145X). The breakpoint sequence analyses suggested that a DNA-replica-
tion-based mechanism, Fork-Stalling-and-Template-Switching (FoSTeS), has 
occurred during parental germline.
Moreover, we show 7 new mutations (2 missense, 3 splicing, 2 small deleti-
on variants) found in IP patients.
Taken together these findings highlight how the vulnerability of the IP-lo-
cus produces novel alleles generating new sporadic IP cases. This study is 
supported by the Association Incontinentia Pigmenti France(http://www.
incontinentiapigmenti.fr).

 M. Conte: None. S. Raimo: None. M. McAleer: None. G. Giardino: None. A. 
Irvine: None. C. Pignata: None. M. Ursini: None. F. Fusco: None.

J01.02
The italian craniosynostosis biobank: a national “hub” for the 
International Craniosynostosis Consortium (ICC)
W. Lattanzi1, C. Bernardini1, M. Barba1, L. Massimi2, F. Pignotti2, F. Novegno2, G. 
Tamburrini2, S. A. Boyadjiev Boyd3, F. Michetti1, C. Di Rocco2;  
1Inst. Anatomy and Cell Biology, Università Cattolica S. Cuore, Rome, Italy, 2Dept. 
Neurosurgery - Pediatric Neurosurgery Unit- Università Cattolica S. Cuore, Rome, 
Italy, 3Section of Genetics, Department of Pediatrics, University of California Davis, 
Sacramento, CA, United States.

Craniosynostosis (CS), the premature fusion of one or more cranial sutu-
res, is the most common craniofacial malformation (1/2000 live births). 
Nonsyndromic forms (NCS, i.e., without unrelated, major birth defects or 
developmental delay) represent 85% cases and are heterogeneous conditi-
ons, classified according to the involved suture. Gene mutations have been 
reported in very few cases, thus the genetic/environmental etiopathoge-
nesis is still largely unclear. The International Craniosynostosis Consorti-
um (ICC) was established in 2000 to organize the efforts of physicians and 
researchers studying CRS worldwide, in the attempt to better characterize 
the phenotypes, the genetic background, the environmental factors and the 
biological pathogenesis of NCS.Our research group based in Rome recently 
joined the ICC. In 2010 we started collecting calvarial suture specimens and 
blood. This allowed creating a biological repository that currently includes 
samples from over 230 CS patients, from the whole italian territory inclu-
ding 195 (84%) NCS cases. For each patient, we extract
genomic DNA from blood, for mutational screening in CS-associated genes, 
along with total tissue RNA and calvarial cells, for expression profiling, flow 
citometry and in vitro assays. DNA from parents are being collected to create 
a significant italian sample of case/parent trios for whole exome sequencing 
by the
ICC. The goal of this presentation is to show in details our sample database 
and protocols, and to inform geneticists who are willing to send us speci-
mens to implement the biobank and cooperate in the mission of the ICC.

 W. Lattanzi: None. C. Bernardini: None. M. Barba: None. L. Massimi: None. F. 
Pignotti: None. F. Novegno: None. G. Tamburrini: None. S.A. Boyadjiev Boyd: 
None. F. Michetti: None. C. Di Rocco: None.

J01.03
Genetic variation in toll-like receptor genes and atopic dermatitis in 
Volga-Ural region of Russia
G. F. Gimalova1, E. Prans2, A. S. Karunas1,3, Y. Y. Fedorova1, E. R. Gumennaya4, S. V. 
Levashova5, E. I. Etkina5, S. Koks6, E. K. Khusnutdinova1,3;  
1Institute of Biochemistry and Genetics, Ufa Scientific Centre, Russian Academy of 
Sciences, Ufa, Russian Federation, 2University of Tartu, Department of Physiology, 
Tartu, Estonia, 3Bashkir State University, Department of Biology, Ufa, Austria, 
4Dermatovenerologic Dispensary of Bashkortostan Republic, Ufa, Russian Federation, 
5Bashkir State Medical University, Ufa, Russian Federation, 6University of Tartu, Centre 
of Molecular and Clinical Medicine, Tartu, Estonia.

Atopic dermatitis is the common chronic inflammatory cutaneous disorder 
that often precedes asthma and allergic diseases. Number of studies has 
shown an association between pattern recognition receptor, particularly 
toll-like receptor genes variations and allergic diseases development. We 
have screened 62 SNPs in TLR1, TLR2, TLR4, TLR5, TLR6, TLR9, TLR10, 
NOD1, NOD2, CD14 and LRRC32 genes and C11orf30 gene that was asso-
ciated with AD in GWAS. The AD group consisted of 335 AD patients from 
Volga-Ural region of Russia (Russians, Tatars and individuals of mixed ori-
gin). The control group included 330 non-atopic individuals of the same eth-
nic origin. Genomic DNA was isolated by phenol-chloroform extraction. The 
genotyping of SNPs was performed by OpenArray SNP Genotyping System 
(Applied Biosystems).
In our study we have found an association of AD development with SNPs 
in the TLR1 (rs5743604*A, p=0.022 and rs5743571*C, p=0.0004), TLR6 
(rs5743794*C, p=0.0115) and TLR10 (rs10004195*T, p=0.0325 and 
rs4543123*A, p=0.0426) genes map closely together on chromosome 4p14, 
and with SNPs of the TLR2 gene (rs1816702*C, p=0.0016 and rs4696483*C, 
p=0.0367). The haplotype analysis revealed statistically significant difference 
in frequencies of TTATACG haplotype (consists of rs11466617, rs10004195 
and rs4543123 of TLR10 gene and rs4833095, rs5743604, rs5743571 and 
rs2101521 of TLR1 gene) between AD patients and controls (p=0.0124). 
The C11orf30 gene SNPs (rs2508755 and rs2508747) was also associated 
with AD development in this investigation (p=0.0022 and p=0.0312).
The results of our research show that TLR1, TLR2, TLR6, TLR10 and 
C11orf30 genes variants are important risk factors of atopic dermatitis in 
the Volga-Ural region of Russia.

 G.F. Gimalova: None. E. Prans: None. A.S. Karunas: None. Y.Y. Fedorova: 
None. E.R. Gumennaya: None. S.V. Levashova: None. E.I. Etkina: None. S. 
Koks: None. E.K. Khusnutdinova: None.

J01.04
Genomewide linkage and exome sequencing analyses of a Dowling-
Degos disease pedigree
Y. Li1, H. Liu2, H. Liany1, F. Zhang2, J. Liu1;  
1Genome Institute of Singapore, Singapore, Singapore, 2Shandong Provincial Institute of 
Dermatology and Venereology, Ji Nan, China.

Reticular pigmented anomaly of the flexures (also known as Dowling-Degos 
disease) is an autosomal dominant pigmentary disorder. Dowling first deli-
neated this genodermatosis as a distinct entity in 1938. In 1954, Degos and 
Ossipowski described a patient with a similar case. DDD is slowly progressi-
ve, appearing in adolescence or adulthood, affecting the axillae, neck, infra-
mammary and sternal areas, etc. Betz et al, adopting linkage scan followed 
by fine mapping, discovered that loss-of-function mutations in KRT5 (on 
chromosome 12q) caused this condition. The advance of next generation 
sequencing technology makes the pinpointing of causal genes for Mendelian 
diseases much more effective. Here we investigated the molecular genetic 
architecture of DDD by genomewide linkage scanning of a Chinese DDD pe-
digree and target sequencing 50 Mb of exomes for each of the four members 
from the same pedigree using Illumina GAII platform. The mean coverage 
depth is 102.2, and on average, 83.4% of targeted bases were covered by 
>=15x. 47860 high quality SNPs and 5451 short indels were discovered 
among the 4 persons. Assuming autosomal dominant inheritance mode, we 
identified four candidate genes that were supported by both the linkage si-
gnals and sequence evidence. Further validations are being carried out. The-
se candidate genes, besides KRT5, will shed more light on the pathological 
mechanisms of DDD.

 Y. Li: None. H. Liu: None. H. Liany: None. F. Zhang: None. J. Liu: None.
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Molecular Genetic Investigation of a Large Iranian Pedigree Affected 
with Sever Multiple Synostosis Syndrome2 (Farhud Type)
D. D. Farhud1, M. Zarif Yeganeh2, M. Sarfarazi3, T. Rezaee3;  
1School of Public Health, Tehran University of Medical sciences,, Tehran, Islamic Republic 
of Iran, 2Cellular and Molecular Endocrine Research Center, Research Institute for 
Endocrine Sciences, Shahid, Tehran, Islamic Republic of Iran, 3Surgical Research Center, 
Department of Surgery, University of Connecticut Health Center, Farmington, CT,, 
Farmington, LA, United States.

Background: Bone Morphogenetic Proteins and the related 
Growth&Differentiation Factors (GDFs) are much conserved signaling pro-
teins. GDF5 is pivotal for skeletal development. Several skeletal dysplasias 
and malformation syndromes are known as a result of mutations in GDF5. 
Multiple Synostosis Syndrome2 (SYNS2) for the first time was identified in 
a large Iranian family. SYNS2 is characterized by tarsal-carpal coalition, hu-
meroradial synostosis, brachydactyly, and proximal symphalangism.
Method: We studied a large Iranian pedigree affected with SYNS2 (Farhud 
Type) in five successive generations (58patients,61relatives). Genetic linka-
ge analysis of this pedigree excluded the locus on chromosome 17q21-q22 
in our previous study. Thus, we focused on GDF5. Molecular genetics inve-
stigation was performed on 25individuals from the last generation that 16 
members of them affected with SYNS2. Also, 40healthy Iranian individuals 
of the age, sex, and origin matched were included.
Results: Direct DNA sequencing results showed no mutation in NOG gene, 
whereas a heterozygote missense mutationc.1424G>A, S475N was identi-
fied in GDF5 gene. This mutation was found in all affected members of the 
family but not in the unaffected individuals and controls. This substitution 
has located in highly conserved and active mature domain of the protein and 
may has unknown interaction with normal active 3rd and 4rd structure of 
the product. Also the S475 was conserved in all 23 different species (accor-
ding to multiple alignments).
Conclusion: We concluded that our findings may elucidate some aspects of 
discausative nature of such a mutation. We propose further etiological con-
siderations for GDF5 as a secondary responsible gene for Multiple Synosto-
sis syndrome2.

 D. D. Farhud: None. M. Zarif Yeganeh: None. M. Sarfarazi: None. T. Rezaee: 
None.

J01.06
Multiple osteochondromas in Russian Federation
N. Galeeva, E. Ivanova, T. Milovidova, A. Polyakov;  
Research Centre for Medical Genetics, Moscow, Russian Federation.

Multiple hereditary exostoses (multiple osteochondromas (MO)) is an auto-
somal dominant skeletal disease characterized by the presence of multiple 
benign cartilage-capped tumors that develop mainly from the juxtaepiphy-
seal regions of long tubular bones. MO is genetically heterogeneous, and is 
associated with mutations in Exostosin-1 (EXT1) or Exostosin-2 (EXT2) ge-
nes. To date, an EXT1 or EXT2 mutation is detected in 70-95% of affected in-
dividuals. EXT1 mutations are detected in 65% and EXT2 in 35% mutations 
in MO patient cohorts. We investigated 17 patients with MO and found mu-
tations in 10 (60%) patients. To detect mutations in EXT1 and EXT2 genes 
have been used sequence analysis and multiple ligation-dependent probe 
amplification (MLPA) analysis. EXT1 mutations were detected in 9 (90%) 
and EXT2 -in 1 (10%) patient. In EXT1 we found three novel mutations: 
с.771_772insT, c.1296_1301delCAGAAT and deletion of exons 10 and 11. In 
EXT2 we also found novel mutation с.678С>A (Tyr226Stop). Among our pa-
tients we investigated two families in which MO combined with hereditary 
motor and sensory neuropathy type 1B or primary pulmonary hypertensi-
on, confirmed by mutations in MPZ gene and BMPR2 gene.

 N. Galeeva: None. E. Ivanova: None. T. Milovidova: None. A. Polyakov: None.

J01.07
G1138A mutation in FGFR3 gene in patients with achondroplasia
S. Bucerzan1, R. Popp2, C. Al-Khzouz1, M. Crisan1, D. Vlonga Pacurar1, T. C. Mboh1, P. 
Grigorescu-Sido1;  
1First Pediatric Clinic, Cluj-Napoca, Romania, 2Department of Medical Genetics, Cluj-
Napoca, Romania.

Introduction. Achondroplasia is a common form of chondrodyplasia with a 
frequency of 1/15.000 - 40.000 new borns. It is transmitted by autosomal 
dominant trait with full penetrance but approximately 75-80% of the cases 
are caused by de novo mutations. The disease is determined by mutations 
in receptor-3 gene of the fibroblast growth factor (FGFR3), mapped to band 
4p16.3, resulting in decreased endochondral ossficication, inhibited proli-

feration of chondrocytes in growth plate cartilage and decreased cartilage 
matrix. The most frequent mutations (up to 99%) are G1138A and G1183C. 
The aim of this study is to establish the prevalence of G1138A mutation in 
FGFR3 gene in patients with achondroplasia in our care.
Patients and method. The study group consisted of 24 patients (16 girls and 
8 boys), aged between 1 year 8 months - 22 years, who were registered in the 
Centre of Genetic Diseases of First Pediatric Clinic Cluj in the period 2007-
2012. The method consisted in: clinical assessment and radiological exami-
nations (radiograms of the skull, upper and lower limbs, spinal column and 
pelvis). The DNA analasys was performed by PCR-RFLP technique.
Results. Between 2007 - 2012, 85 patients were diagnosed with bone dys-
plasia; 24 of them (28,23%) were diagnosed (on clinical and radiological 
basis) with achondroplasia. Out of this group, 16 patients (66,66%) were 
identified as heterozygotes for G1138A mutation in FGFR3 gene; this preva-
lence is very low comparatively with other studies.
Conclusions. It is the first study that reports the prevelance of this mutation 
in Romania.

 S. Bucerzan: None. R. Popp: None. C. Al-Khzouz: None. M. Crisan: None. D. 
Vlonga Pacurar: None. T.C. Mboh: None. P. Grigorescu-Sido: None.

J01.08
Novel CGI-58 mutation in an Iranian boy with ichthyosiform 
erythroderma, mental retardation, hearing loss and hepatomegaly
M. Mirzazadeh1, A. Kariminejad1, N. Nabavi-Nia1, A. Rajaee1, R. Borojerdi2, M. H. 
kariminejad1, D. S‘Aulis3, W. Rizzo3;  
1Kariminejad-Najmabadi Pathology & Genetics Center, Tehran, Islamic Republic of 
Iran, 2Qom Genetic Counseling Center, Qom, Islamic Republic of Iran, 3Department of 
Pediatrics, University of Nebraska Medical Center, Omaha, NE, United States.

Neutral lipid storage disease with ichthyosis (Chanarin-Dorfman syndrome) 
(OMIM 275630) is a rare disorder of lipid metabolism characterized by non-
bullous congenital ichthyosiform erythroderma, hepatomegaly and other 
systematic manifestations that are associated with accumulation of triacyl-
glycerol lipid droplets in many tissues. It has an autosomal recessive pattern 
of inheritance and is caused by mutation in the CGI-58 gene (also known as 
ABHD-5) located on chromosome 3p21. We report a five-year-old male Ira-
nian child with intellectual disability, ichthyosiform erythroderma, bilateral 
hearing loss and hepatomegaly, who was born to first cousin parents. Peri-
pheral blood smear showed lipid vacuoles in his leukocytes. Sequencing of 
CGI-58 from the proband revealed a novel homozygous mutation (c.838C>T, 
p.R280X) in exon 6; his parents were heterozygous for the mutation. This 
mutation results in truncation and loss of 69 amino acids from the carboxy-
terminal region of the protein. Chanarin-Dorfman syndrome should be con-
sidered in all patients with mental retardation and ichthyosis. Checking for 
lipid vacuoles in peripheral leukocytes is an inexpensive and relatively easy 
method for a presumptive diagnosis of this disease.

 M. Mirzazadeh: None. A. Kariminejad: None. N. Nabavi-Nia: None. A. Rajaee: 
None. R. Borojerdi: None. M.H. kariminejad: None. D. S‘Aulis: None. W. Rizzo: 
None.

J01.09
A novel mutation in the coding region of OSTM1 gene in lethal 
infantile osteopetrosis
S. Seyedhassani1, S. Asadollahi1, M. Neshan1,2, F. Saeb1;  
1Dr. Seyedhassani Genetic Center, Yazd, Islamic Republic of Iran, 2Yazd welfare 
organisation, Yazd, Islamic Republic of Iran.

Introduction: Osteoporosis is a heritable disorder of the skeleton characte-
rized by increased bone density on radiographs. The autosomal recessive 
osteopetrosis (ARO) has an incidence of 1 in 250000 births. Osteopetrosis is 
caused by failure of osteoclast differentiation or function and mutations in 
at least 10 genes have been identified as causative in humans. In severe neo-
natal and infantile forms, TCIRG1, CLCN7, OSTM1, RANKL and RANK genes 
could be considered.
Case report: There were two cases of osteopetrosis in investigated family. 
This couple had first cousin marriage; and there were 4 similar cases in the 
their familial pedigree. The first pregnancy lead to a female neonate with 
birth weight 2800 gr. Clinical manifestations were: poor feeding, debilitati-
on from first month, disturbed swallow from sixth month, urinary infections 
, hepatomegaly, hydrocephaly and finally death in 1 years old. Osteosclero-
sis was seen in radiographic aspects. The second neonate had almost similar 
signs and symptoms too.
We analyzed the second infant for promoter, splicing site and coding regi-
ons of TCIRG1gene by sequencing method. No mutation was found. The next 
candidate gene was OSTM1. There was a small two nucleotide deletion (CT) 
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at c. 231 (ACAAAACT^ 231 GAGTAGT) of exon 6. This mutation was novel.

 S. Seyedhassani: None. S. Asadollahi: None. M. Neshan: None. F. Saeb: 
None.

J01.10
Molecular-genetic diagnostic thrombocytopenia-absent radius (TAR) 
syndrome.
A. Stepanova1, T. Fedotova2, V. Fedotov2, A. Polyakov1;  
1Research Centre for Medical Genetics, Moscow, Russian Federation, 2Regional Clinical 
Hospital, Voronezh, Russian Federation.

Thrombocytopenia-absent radius (TAR) syndrome is a congenital malfor-
mation syndrome characterized by bilateral radial hypoplasia or aplasia 
with preservation of thumbs and congenital thrombocytopenia. TAR syn-
drome affected fewer than 1 in 100,000 newborns. TAR - syndrome caused 
by submicroscopic deletion of 1q21.1 combined with one of two low-fre-
quency SNPs in the regulatory regions of RBM8A gene, encoding the Y14 
subunit of EJC.
We have studied three unrelated patients with TAR syndrome and both 
parents of one dead patient with TAR syndrome. All patients presented with 
bilateral radial aplasia/hypoplasia with preserved thumbs and thrombocy-
topenia.
The rs 201779890 was found in homozygous/hemizygous state for two pa-
tients with TAR syndrome and father of dead patient with TAR syndrome in 
heterozygous state, the rs 139428292 was found in homozygous/hemizy-
gous state for one patient with TAR syndrome using Sanger sequencing of 
the RBM8A gene.
For registry deletion at the RBM8A locus we created the multiplex system 
for MLPA PCR-analysis. Multiplex probemix contains MLPA probes for exons 
1, 4 and 6 of the RBM8A gene and fragments of the TBP, USP3 and SIRT 
genes, as controls.
Now we carry out deletion in the RBM8A locus for all patients with TAR 
syndrome and parents of one dead patient with TAR syndrome.

 A. Stepanova: None. T. Fedotova: None. V. Fedotov: None. A. Polyakov: 
None.

J01.11
Common polymorphisms in glutathione-S-transferases are not major 
determinants of psoriasis in the Central-European population
S. Rybecka1, J. A. Bienertova Vasku1, F. Zlámal1, D. Ambrozkova1, J. Vinklárek1, J. Novák1, I. 
Nečesánek1, V. Vasku2, A. Vasku1;  
1Faculty of Medicine, Masaryk University, Department of Pathological Physiology, Brno, 
Czech Republic, 2University affiliated Hospital, Clinic of Dermatovenerology, Brno, Czech 
Republic.

Introduction: It is generally known that there is large interindividual va-
riability in response to psoralen-ultraviolet A (PUVA) photochemotherapy 
that is routinely used for treatment of psoriasis. The glutathione S-trans-
ferases (GSTs) are detoxifying enzymes capable of inducing cutaneous de-
fence against UV radiation-induced oxidative stress and as such represent 
elegant candidate biomarkers of UV sensitivity. Human GSTs, e.g. GSTM1, 
GSTT1 and GSTP1, are known to be polymorphic, and specific variants have 
been associated with increased UVB erythemal sensitivity and skin cancer 
risk. The aim of the study was to investigate possible association of common 
polymorphisms in GSTs (GSTM1, GSTT1 and GSTP1) with psoriasis and its 
severity.
Materials and methods: We investigated common polymorphisms in GSTs 
(deletion variants in GSTM1, GSTT1 and an Ile105Val substitution in GSTP1) 
in a cohort of 692 Central-European patients (402F/297M, 52.47+-15.53y) 
with psoriasis vulgaris chronica diagnosed according to criteria defined by 
AAD and compared them with those of a population sample of 749 control 
non-psoriatic individuals (193M/556F, 47.89+-13.90y). Staging of psoriasis 
was based on PASI score.
Results: No significant differences of the investigated polymorphisms were 
observed between the cases and the control cohort, moreover, we observed 
no associations of the investigated polymorphisms with psoriasis severity, 
neither in the univariate or multivariate modelling.
Discussion: Based on our observations, the investigated polymorphisms in 
the GSTs do not serve as major determinants of the psoriasis in the Central-
European population.

 S. Rybecka: None. J.A. Bienertova Vasku: None. F. Zlámal: None. D. 
Ambrozkova: None. J. Vinklárek: None. J. Novák: None. I. Nečesánek: 
None. V. Vasku: None. A. Vasku: None.

J01.12
Association of Catalase gene polymorphism to Vitiligo susceptibility 
in Gujarat, India Population.
S. S. Chettiar1,2, K. Mistry1, P. Agarwal1, M. Adhvaryu1, A. Patel3, D. Jhala2, D. Umarigar4, 
R. Uppala5;  
1Shree Ramkrishna Institute of Computer Education and Applied Sciences, Surat, 
India, 2Department of Zoology, Gujarat Unviersity, Ahmedabad, India, 3GeneExplore 
Diagnostics Research Laboratory, Ahmedabad, India, 4Department of Dermatology, 
Civil Hospital, Surat, India, 5Department of surgery-Transplant, University of Nebraska 
Medical center, Omaha, NE, United States.

Vitiligo is a skin condition characterized by development of white patches 
on the skin resulting from the loss of functional melanocytes and melanin 
from the skin and mucous. Its incidence ranges from 1 in 100 to 1 in 400
with the onset of disease is usually ~20 years old, and it affect men and wo-
men equally. In India; more Gujaraties and Rajastanies are affected (8.8%) 
than other parts of the country (0.5-2.5%). The etiology of vitiligo remains 
unknown; both genetic and environmental factors have been identified as 
potential causative causes.Oxidative stress plays a vital role in etiology of 
depigmentation in skin by cellular loss, while catalase (CAT) is proven en-
zymatic defense system, catalyzing break down of hydrogen peroxide. Alte-
red activity of the enzyme and increased stress markers have been reported 
in vitiligo patients of different geographic locations. We have analyzed the 
single nucleotide polymorphisms (SNPs) of CAT gene including one in the 
promoter region rs7943316 (T/C) and the other in the exon 9 rs769217 
(A/T) with recognition site of BstXI and Hinf I respectively, in 54 vitiligo 
patients from Gujarat, India and 45 normal controls from the same geogra-
phic region. The genotype distribution and allele frequency of promoter re-
gion were not significantly different between vitiligo patients and normal 
controls. However, exon 9 showed significant correlation between affecteds 
and normal controls. While the haplotypesof these two polymorphisms also 
showed association with vitiligo. The present study suggests possible asso-
ciation between the CAT gene and the vitiligo susceptibility.

 S.S. Chettiar: None. K. Mistry: None. P. Agarwal: None. M. Adhvaryu: None. A. 
Patel: None. D. Jhala: None. D. Umarigar: None. R. Uppala: None.

J01.13
Congenitally missing upper lateral incisors and their orthodontic 
approach. Cases Reports
S. I. Pop1, B. D. Cristina2, P. V. Radu2;  
1UMF TG MURES, TIRGU MURES, Romania, 2UMF Victor Babes, Timisoara, Romania.

Hypodontia is defined as the developmental absence of one or more teeth. 
It is one of the most common dental anomalies in permanent dentition. He-
redity is recognized to be one of the possible factors associated with conge-
nitally missing upper incisors. Several studies have shown that MSX1 and 
PAX9 genes play a role in early teeth development. PAX 9 is a paired domain 
transcription factor that plays a critical role in odontogenesis. The mutation 
of the gene MSX1 on chromosome 4p was identified, on a large family with 
several teeth agenesis.
Hypodontia creates significant challenges to the clinicians in both diagnosis 
and management. Comprehensive management often requires a multidisci-
plinary approach.
Three cases-a mother’s (42 years) and two sons’ (10 years and 8 years), with 
upper lateral incisor agenesis, are presented. Diagnosis was based upon cli-
nical examination, study model examination, panoramic and retroalveolar 
radiographs and cephalometric analysis.
Different treatment modalities have been used to treat the malocclusions. 
Fixed orthodontic therapy was used for space opening and implant suppor-
ted restoration inserted in the case of the mother. For both sons mesial erup-
tion of the maxillary canines was facilited in order to obtain space closure.
These cases reports illustrate the need for a multidisciplinary team ap-
proach, not only at the treatment planning stage, but also throughout the 
entire course of treatment.

 S.I. Pop: None. B.D. Cristina: None. P.V. Radu: None.

J01.14
Clinical and neuroimaging management of children with 
achondroplasia
S. Dumitriu1, A. Chirita-Emandi1, C. Haivas1, S. Arghirescu1, C. Gurban2, M. Puiu1;  
1University of Medicine &Pharmacy, Timisoara, Roumania, Timisoara, Romania, 
2University of Medicine &Pharmacy Victor Babes, Timisoara, Romania.

Aims: Children with achondroplasia may develop a broad panel of sym-
ptoms from subtle central apnea, respiratory distress, motor impairment, 
to quadriplegia and sudden infant death secondary to cervicomedullary 
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compression.
Methods: We evaluated, 6 children with clinical genetic and radiologic 
confirmed achondroplasia, for 18 months, quarterly. The average age was 
11 months (range 1-36). The follow-up protocol included neuromotor de-
velopmental exam - evaluation with Peabody Developmental motor scale 
(0-6years) 2nd ed. and sleep studies. Imagistic evaluation was made by cra-
nial ultrasound for infants under 18 months. Additionally, all patients (ex-
cept the newborn) had cranio-cervical magnetic resonance imaging (MRI).
Results: Benign hydrocephalus and moderate ventriculomegaly has been 
present in all children since the moment of enrolling. The sleep study sho-
wed obstructive apnea in 66.7% of the children, showing a negative corre-
lation with the developmental and neurologic status. Cerebral and cervical 
MRI revealed, in all children, symptoms of spinal cord compression, a hypo-
plastic cranial base with a narrowing of the foramen magnum, compression 
on the cervical cord and a combination of abnormal cord signal intensity 
myelomalacia and trunkal edema. Conclusion: Our study showed that com-
plex evaluation including is needed to define disease status and indicate if 
more complex neuroimaging is necessary. Cranio-cervical MRI offered man-
datory information directing the therapeutic attitude to neurosurgical de-
compression of the cord.

 S. Dumitriu: None. A. Chirita-Emandi: None. C. Haivas: None. S. Arghirescu: 
None. C. Gurban: None. M. Puiu: None.

J01.15
A rare skeletal dysplasia Acromesomelic Dysplasia, type Maroteaux
E. KOPARIR;  
Istanbul university cerrahpasa medical school, Istanbul, Turkey.

Acromesomelic Dysplasia, type Maroteaux (AMDM) is characterized by 
disproportionate shortening of skeletal elements, predominantly affecting 
the middle segments (forearms and forelegs) and distal segments (hands 
and feet) of appendicular skeleton. In addition, axial skeletal involvement 
occurs characterized by wedging of vertebral bodies, with dorsal margins 
being shorter than the ventral margins. Mode of inheritance of AMDM 
(MIM 602875) is an autosomal recessive with a prevalence of 1/1,000,000. 
Acromesomelic dysplasia was mapped on chromosome 9p13-q12 identified 
mutations in gene NPR2, encoding natriuretic peptide receptor B.
We here report a 4-year-old girl and 16-year-old boy, both products of con-
sanguineous marriages, from different families with classical features such 
as short stature, disproportionate, acromesomelia, wedging of vertebral 
bodies, short broad fingers, normal intelligence. Clinical diagnosis of both 
patients will be confirmed by molecular analysis of the NPR2.

 E. Koparir: None.

J01.16
Influence of VKORC1 c.-1639G>A, CYP2C9*2 and CYP2C9*3 variant 
alleles on the acenocoumarol dosage requirements in the group of 
patients under anticoagulation therapy in Serbian population
D. Radojkovic1, L. Rakicevic1, J. Kusic-Tisma1, M. Kovac2,3;  
1Institute of Molecular Genetics and Genetic Engineering, University of Belgrade, 
Belgrade, Serbia, 2Blood Transfusion Institute of Serbia, Hemostasis Department, 
Belgrade, Serbia, 3Faculty of Medicine, University of Belgrade, Belgrade, Serbia.

During the last decade genetic factors affecting coumarin therapy have been 
extensively investigated. Among genetic determinants that have been stu-
died, so far, variant alleles of the VKORC1 and the CYP2C9 genes have made 
the greatest impact on coumarin dose variability. Numerous studies have 
proved the impact of the VKORC1 c.-1639G>A, CYP2C9*2 and CYP2C9*3 
variant alleles on coumarin therapy, and benefits of genotyping before the 
start of the therapy. The frequency of VKORC1 c.-1639G>A, CYP2C9*2 and 
CYP2C9*3 alleles differs considerably between ethnic groups and popula-
tions - consequently, the benefit of genotyping these alleles is expected to 
depend on the investigated population.
We set the goal to investigate influence of VKORC1 c.-1639G>A, CYP2C9*2 
and CYP2C9*3 variant alleles on the acenocoumarol dosage requirements in 
a group of 197 patients under stable anticoagulation therapy.
Our results showed that patients with AA genotype required 2.6 times lower 
dose, than carriers of GG genotype. Relative to the homozygous wild-type 
genotypes, individuals with CYP2C9*2 or CYP2C9*3 variant alleles required 
significantly lower (25- 59%) doses of acenocoumarol. Simultaneous pres-
ence of variant alleles of the both genes, represent a strong predictive factor 
for extreme response during the initiation of anticoagulation therapy asso-
ciated with bleeding complications, especially in elderly patients.
In the studied group, 83% patients were carriers of the least one of variant 
alleles associated with low dose requirements of coumarin derivates, sugge-

sting high percentage of subjects predisposed to low doses requirements of 
coumarins in our populations.

 D. Radojkovic: None. L. Rakicevic: None. J. Kusic-Tisma: None. M. Kovac: 
None.

J01.17
Atherosclerosis is associated with reduced peroxisome proliferator-
activated receptor gamma and liver X receptor beta gene expression
E. Demina1, V. Miroshnikova1, N. Mayorov2, V. Davydenko2, A. Denisenko3, A. 
Schwarzman1;  
1National Research Centre „Kurchatov Institute“ B.P.Konstantinov Petersburg Nuclear 
Physics Institute, Gatchina, Russian Federation, 2Saint-Petersburg Pavlov State Medical 
University, Saint-Petersburg, Russian Federation, 33Saint-Petersburg Institute of 
Experimental Medicine Russian Academy of Medical Sciences, Saint-Petersburg, Russian 
Federation.

Peroxisome proliferator-activated receptor (PPAR) gamma and liver X re-
ceptors (LXR) alpha/beta regulate genes involved in the control of chole-
sterol homeostasis and reverse cholesterol transport and are expressed in 
all major cell types of atherosclerotic lesions. Lipid-loaded macrophages 
are important during the early development of atherosclerotic plaques. The 
characteristic component of the atherosclerotic plaque is the differentiation 
of monocytes to macrophages that accumulate lipoprotein-derived chole-
sterol to form foam cells within the arterial wall.
Our aim was to study correlation between PPAR gamma and LXR alpha and 
beta gene expression and its possible contribution to atherosclerotic lesion 
development.
M-CSF–differentiated human macrophages was used for measure expression 
PPAR gamma and LXR alpha and beta in a group of patients with angiogra-
phically determined atherosclerosis (N=11) and in a control group (N=11).
Macrophage PPAR gamma expression was reduced in patients with athero-
sclerosis comparing with controls 0.27±0.11 and 1.42±0.48 (p<0.001), re-
spectively and it was paralleled by a significant decrease in LXR beta expres-
sion in the same groups 0.38±0.11 and 0.65±0.16 (p<0.001), respectively. 
LXR alpha mRNA levels in macrophages did not differ in studied groups 
(0.53±0.27 0.79±0.44 (p=0.17)).
Our results suggest that the PPAR gamma and LXR beta mRNA levels may 
serve as a novel molecular target in the treatment of atherosclerosis since 
it can promote cholesterol efflux from macrophages and prevent foam cell 
formation.

 E. Demina: None. V. Miroshnikova: None. N. Mayorov: None. V. Davydenko: 
None. A. Denisenko: None. A. Schwarzman: None.

J01.18
Factor VIII gene inversions in Serbian patients with Hemophilia A
N. S. Ilic1, A. Krstic1, M. Kuzmanovic1, D. Micic1, N. Konstantinidis2, M. Guc-Scekic3,1;  
1Mother and Child Health Care Institute, Belgrade, Serbia, 2Institute for Child and Youth 
Health Care of Vojvodina, Novi Sad, Serbia, 3University of Belgrade, Faculty of Biology, 
Belgrade, Serbia.

Hemophilia A (HA) is an X-linked recessive bleeding disorder caused by he-
terogeneous mutations in FVIII gene. The recurrent inversions which cau-
se 50% of severe HA cases are inversion of intron 1 (inv1) and intron 22 
(inv22) with reported frequency of 2-5% for inv1 and 45% of severe HA pa-
tients for inv 22. The goal of the present study was to assess the presence of 
inv22 and inv1 inversions in the F8 gene in Serbian severe HA patients and 
to compare these frequencies with published data from other populations. 
This study describes the first HA mutation series from Serbia. Since May 
2009, we started at our Laboratory for Medical Genetics, Mother and Child 
Health Care Institute of Serbia “Dr Vukan Cupic” (IMD) with analyses for the 
presence of inv1 and inv22 using Inverse Shifting PCR (IS-PCR). The cohort 
of 50 patients has been analyzed and inv1 was detected in 6% of patients 
while inv22 in 42% of them (inv22 type I in 34% of and inv22type II in 8%). 
These frequencies were not statistically different from other populations. 
Analyses for carrier status of mentioned inversions were also performed for 
65 of family members of HA patients and according to that the de novo inver-
sion of intron 22 were found in one family. Genetic counseling unit of IMD 
provide the adequate genetic advice to all HA affected patients and their 
family members.

 N.S. Ilic: None. A. Krstic: None. M. Kuzmanovic: None. D. Micic: None. N. 
Konstantinidis: None. M. Guc-Scekic: None.
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J01.19
Connective tissue disorders: mutation screening of genes associated 
with Marfan and marfan-like syndromes in patients from different 
regions of Russian Federation
R. Valiev, R. Khusainova, R. Valiev, E. Khusnutdinova;  
Bashkir State University, Ufa, Russian Federation.

Marfan syndrome (MFS) is an inherited autosomal dominant connective 
tissue disorder. Abnormalities appear in skeletal, ocular and cardiovascular 
systems. Marfan-like syndromes (MFLS) combines a group of diseases with 
symptoms that resembles Marfan syndrome but doesn‘t quite fulfill all the 
criteria. The main cause of MFS and MFLS are mutations in the several genes 
- fibrillin1 gene (FBN1) and the transforming growth factor beta receptor 1 
and 2 gene (TGFBR1, TGFBR2) Currently we analyzed some regions of FBN1 
and TGFBR2 genes in 106 patients with MS and marfan-like syndromes 
from different areas of Russia by several methods: SSCP, TTGE, Heterodu-
plex Analysis on the BioRad DCODE Universal Mutation Detection System 
and HRM-method on Bio-Rad CFX96 system; and sequencing on MegaBace 
1000. Several mutations have been detected in FBN1 gene in patients with 
Marfan syndrome (G1176Y, С2489Y), which affects cbEGF-like motifs of 
fibrillin-1 protein in two patients with classical MFS symptoms and muta-
tion c.1455 G>A in patient with MFLS. Also 14 polymorphisms have been 
found throughout FBN1 gene, which 4 are not described. One novel muta-
tion (670С>T; T223M) has been found in TGFBR2 gene in two unrelated 
patients with marfan-like syndrome who did not fulfill Ghent nosology and 
who did not have mutations in FBN1 gene. Mutation T223M affects highly 
conserved serine/threonine protein kinases catalytic domain that leads to 
change phospho transferring status of TGFBR2 protein. In addition two no-
vel polymorphisms have been found in intronic regions of TGFBR2 gene.

 R. Valiev: None. R. Khusainova: None. R. Valiev: None. E. Khusnutdinova: 
None.

J01.20
Noonan-like syndrome with loose anagen hair in 2 cases: clinical 
history and investigation results
E. Obersztyn;  
National Institute of Mother and Child, Warsaw, Poland.

Noonan-like syndrome with loose anagen hair (NS/LAH; OMIM 607721) is 
the autosomal dominant disorder related to the SHOC2 missense mutation 
predicting p.Ser2Gly. Phenotype of this syndrome is reminiscent of Noonan 
syndrome but specific ectodermal features are characteristic. We present 
two patients with molecularly confirmed NS/LAH diagnosis, and comparison 
of clinical history since 3to 29 years of their life. Both patients manifested 
severe growth retardation and short stature, delayed psychomotor develop-
ment, mitral valve stenosis ASD, feeding difficulties in the infancy, relative 
macrocephaly, short and webbed neck, pectus excavatum, hoarse voice and 
Noonan like dysmorphic features (high forehead, hypertelorism, posteriorly 
rotated ears, palpebral ptosis). Characteristic skin involvement with spar-
se, thin, very slow growing silver-blond hair, sparse eyebrows, dry skin and 
dystrophic /thin nails were also observed. Tendency to darkly skin pigmen-
tation was present only in older girl in whom neonatal lymphatic edema, 
coagulation abnormalities with thrombocytopenia, and respiratory distress 
following premature birth in 28 week of gestation were documented. Her 
intellectual development was assessed as a mild degree of impairment but 
specific attention deficit and hyperactivity disorder was diagnosed. In both 
patients pathogenic, heterozygous c.4A>G (p.Ser2Gly) mutation in exon 1 of 
the SHOC2 (10q25.2) gene was identified by NGS and confirmed by sequen-
cing analysis. Detailed clinical, anthropometric and molecular studies will 
be discussed with natural history of the disorder in each of the cases.

 E. Obersztyn: None.

J01.21
Novel splice site mutation in LEPRE1 gene cause severe recessive OI in 
patient from Russia
D. Nadyrshina, R. Khusaiova, E. Khusnutdinova;  
Bashkir State University, Ufa, Russian Federation.

Osteogenesis imperfecta (OI) is a clinically and genetically heterogeneous 
disorder characterized by susceptibility to fracture. Most OI cases are in-
herited in an autosomal-dominant manner and are caused by mutations in 
COL1A1 and COL1A2 genes, these 2 genes encode for the 2 α chains of col-
lagen type I the predominant protein component of the bone matrix. For OI 
patients, an autosomal-recessive inheritance is described as including un-
derlying mutations in CRTAP, LERPE1, PPIB, SERPINH1, SERPINF1, FKBP10, 

SP7 and BMP1 genes. Mutations in COL1A1 or COL1A2 genes result in pri-
mary structural or quantitative defects of collagen I molecules, whereas ge-
netic mutations cause for recessive forms, which mainly lead to defects in 
collagen I modifications. Earlier we analyzed COL1A1 and COL1A2 genes 
in OI patients from Russia and only in 20% of cases mutations in COL1A1 
gene were found.
The aim of our study was to identify mutations in LEPRE1 gene in OI pati-
ents from Russian populations.
We investigated 41 patients with OI from 33 families and 50 healthy control 
individuals. The LEPRE1 gene was sequenced including all coding and flan-
king intron regions.
Previously unreported splice site mutation c.1724+4G>A in LEPRE1 gene 
was identified in heterozygous state in one patient with recessive OI type 8.
All family members were screened for this mutation by Sau96I restric-
tion digestion. Mutation was confirmed in heterozygous configuration in 
proband’s mother.
The present study revealed one novel mutation in LEPRE1 gene in OI patient 
from Russia, which hasn’t been reported before.

 D. Nadyrshina: None. R. Khusaiova: None. E. Khusnutdinova: None.

J01.22
Interleukin 1 Gene Polymorphisms Positively Influence NFκB 
Expression In Psoriasis
N. Moorchung1, B. Vasudevan1, B. R. Achyut1, B. Mittal2;  
1Department of Pathology, Armed Forces Medical College, Pune, India, 2Department of 
Medical Genetics, Sanjay Gandhi Post Graduate Institute of Medical Sciences, Lucknow, 
India.

Background: Psoriasis is a chronic inflammatory disease which is thought 
to be driven by an exaggerated production of pro-inflammatory cytokines, 
such as tumour necrosis factor (TNF-α, Interferon-γ, interleukin IL-1β, IL8, 
and IL-12. This disorder has a heterogeneous genetic background genetic 
polymorphisms are believed to be associated with the disease. NFκB regula-
tes the expression of an exceptionally large number of genes and is believed 
to be involved in the pathogenesis of psoriasis. Methods: 112 cases of pso-
riatic skin biopsies were studied. Histology was done on the sections and 
genotyping was done for the IL-1β and IL-1RA genetic polymorphisms. In 
addition, NFκB immunostain was performed on 89 sections and the intensi-
ty of staining was evaluated in the epidermis, basal cells and the lymphocy-
tes. Results: There was a strong association of IL-1β-511C/T polymorphism 
with psoriasis with both genotypes and alleles. There was a strong correla-
tion between the IL-1β genotype and the grade of NFκB immunostaining (p 
- 0.012). The grade of lymphocyte staining showed a strong correlation with 
the IL-1RA genotype (p - 0.025) but not with the IL-1β genotype (p - 0.226). 
The genetic polymorphisms did not show any correlation with the histologi-
cal features. Conclusions: Our study suggests that the Interleukin-1 genetic 
polymorphisms are not critical in the pathogenesis of psoriasis. However, 
NFκB appears to be activated more in cases that show pro inflammatory 
genetic polymorphisms. NFκB then influences the severity of psoriasis. The 
study underlies the central role played by NFκB and interleukin 1 genetic 
polymorphisms in the pathogenesis of psoriasis.

 N. Moorchung: None. B. Vasudevan: None. B.R. Achyut: None. B. Mittal: 
None.

J01.23
Gene Variants of the Catalase, Gutathione Peroxidase 1, Endothelial 
Nitric Oxide Synthase in Vitiligo
K. Turhan1, S. Pehlivan2, S. Inaloz1, S. Oguzkan Balci2, M. Pehlivan3;  
1University of Gaziantep, Faculty of Medicine, Department of Dermatology, Gaziantep, 
Turkey, 2University of Gaziantep, Faculty of Medicine, Department of Medical Biology 
and Genetics, Gaziantep, Turkey, 3University of Gaziantep, Faculty of Medicine, 
Department of Hematology, Gaziantep, Turkey.

Vitiligo is a relatively common skin disease characterized by development 
of patchy depigmented macules and the cause is still unknown. Previous 
studies of vitiliginous melanocytes showed that an imbalance between oxi-
dative and antioxidative patterns. For this reason, we aim to investigate the 
variants of detoxification genes, including catalase (CAT), glutathione per-
oxidase 1 (GPX 1), endothelial nitric oxide synthase (eNOS) in patients with 
vitiligo and healty controls groups by PCR and/or PCR-RFLP method. One 
hundred twenty-five patients with vitiligo and 100 healthy volunteers with 
no personal and family history of vitiligo were enrolled in the study. There 
were no significant differences in the two variants of eNOS, between vitiligo 
patients and healthy controls. TT genotype in CAT A/T promotor region are 
significantly increased in patients with vitiligo in comparison with controls. 
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However, there were no significant differences in the variants of CAT T/C 
codon 389 in exon 9 gen, between vitiligo and controls. TT genotypes in GPX 
1 codon 200 are significantly increased in patients with vitiligo in compa-
rison with controls (p=0.027). When all gene variants were analyzed also 
according to the clinical types and family history of vitiligo there were no si-
gnificant differences between these parameters. In conclusion, TT genotype 
of catalase A/T promotor region and GPX 1 codon 200 may be associated 
with vitiligo susceptibility.

 K. Turhan: None. S. Pehlivan: None. S. Inaloz: None. S. Oguzkan Balci: 
None. M. Pehlivan: None.

J01.24
Clinical aspects and treatment options in a case of hemifacial 
microsomia
C. D. Bratu1, D. Belengeanu1, B. Raluca1, P. I. Silvia2;  
1UMF Victor Babes, Timisoara, Romania, 2UMF Tg Mures, Tirgu Mures, Romania.

Hemifacial microsomia (HFM) is the most frequently encountered form of 
isolated facial asymmetry and the second most common facial anomaly. It is 
a syndrome of the first branchial arch, involving underdevelopment of the 
temporomandibular joint, mandibular ramus, mastication muscles and the 
ear. The exact etiology of HFM is not fully understood, but teratogenic and 
genetic components have been examined by many investigators. However, 
a few cases have had a positive family history suggesting autosomal domi-
nant, autosomal recessive, or multifactorial etiolgy.
A case of 13 year old patient with right hemifacial microsomia is reported 
by us. Also, the management steps to improve facial and oclussal aspects are 
described. The orthodontic diagnostic was class II division 1 malloclusion, 
with frontal open bite, narrowed maxilla on the involved side, decreased pa-
latal width and unilateral crossbite. Three-dimensional CT reconstruction 
showed hypoplastic, malformed right mandibular body, underdevelopment 
of the condyle, incomplete zygomatic arch, small maxilla and squamous 
temporal bone.
Treatment of the anomaly included orthodontic therapy and facial recon-
struction (face contouring plasty with silicon grafts). Esthetic appearance 
and social integration of the patient were improved.
In our case the financial situation of the patient did not allow other com-
plex reconstructions (ear reconstruction,distraction osteotomy of the 
mandible,etc).
The treatment of patients with HFM always requires an interdisciplinary 
approach including at least maxillofacial surgery, plastic surgery and orth-
odontics. Co-operation not only within the team, but also with the patients 
and their family is essential in order to achieve the best results.

 C.D. Bratu: None. D. Belengeanu: None. B. Raluca: None. P.I. Silvia: None.

J01.25
Polymorphisms P53 gene in children with juvenile idiopathic 
arthritis.
A. N. Kozhevnikov1, M. M. Nikitin2, N. A. Pozdeeva1, V. I. Larionova1, G. A. Novik3, S. V. 
Vissarionov1, M. N. Slyadnev2;  
1The Turner Scientific and Research Institute for Children´s Orthopedics, Saint-
Petersburg, Pushkin, Russian Federation, 2Lumex Ltd, Saint-Petersburg, Russian 
Federation, 3Pediatric Medical University, Saint-Petersburg, Russian Federation.

Background: reduced capacity (sensitivity) of cells to apoptosis is one the 
possible mechanisms maintaining synovial inflammation in juvenile idiopa-
thic arthritis (JIA). Polymorphisms Arg72Pro 4ex, ins/del16bp 3in, G/C 6in 
can determine activity of the P53 protein - the key protein of intrinsic apo-
ptosis pathway. (P.Dumont et al 2003; Sallivan A. et al, Ghosh A et al 2004) 
Objective: we evaluated role of P53 gene polymorphism in JIA pathogene-
sis.
Methods: clinical, serological and x-ray manifestations were analyzed in 
125 JIA children. 60 healthy children without family history of any autoim-
mune disease were controls. The P53 gene polymorphisms was detected by 
PCR-RFLP.
Results: we haven’t revealed significant differences in genotypes distributi-
ons of Arg72Pro ex4, ins/del16bp in3 and G/C in6 between JIA children and 
controls. We identified significant difference of exon genotype Arg72Pro in 
girls who still persistently in «active» arthritis more 2 years compared with 
girls who achived clinical remission (AA - 36,7% и 83,3%, АР – 51,1% и 
16,7%, РР – 12,2% и 0%). Boys havn´t any difference of exon polymorphism. 
We received no information about influence of intronic polymorphisms on 
the JIA course. Gaplotypes AA*dGG и AAddG* were significantly higher in 
girls with «inactive» oligoarthicular (OA) and polyarthicular (PA) disease 
course. Girls who still «active» OA and PA course had gaplotypes AP*dG*, 

PPi*GC и PPiiCC.
CONCLUSION: presence of AA genotype of Arg72Pro was associated with 
achieving clinical remission in JIA girls with OA and PA course.

 A.N. Kozhevnikov: None. M.M. Nikitin: None. N.A. Pozdeeva: None. V.I. 
Larionova: None. G.A. Novik: None. S.V. Vissarionov: None. M.N. Slyadnev: 
None.

J01.26
Vitamin D receptor gene polymorphism influences on bone 
mineralization and metabolism in juvenile idiopathic arthritis.
M. M. Kostik1, A. M. Smirmov2, G. Demin3, L. A. Scheplyagina4, V. I. Larionova5;  
1State Pediatric Medical University, Saint-Petersburg, Russian Federation, 2Department 
of molecular diagnostics, Gene, Ltd,, Saint-Petersburg, Russian Federation, 3Department 
of molecular diagnostics, Genetic Systems, Ltd, Saint-Petersburg, Russian Federation, 
4Moscow scientific and research clinical institute named M.F. Vladimirskiy, Moscow, 
Russian Federation, 5Department of molecular diagnostics, Turner’s Scientific and 
Research Institute for Children‘s Orthopedics, Saint-Petersburg, Russian Federation.

Objectives: We evaluated bone mineralization and metabolism changes re-
lated to vitamin D receptor (VDR) polymorphic genotypes in children with 
juvenile idiopathic arthritis (JIA).
Methods: 198 children (82 boys and 116 girls) were included in our study. 
Bone mineral density (BMD) was measured by lumbar spine DXA. Osteocal-
cin, СTX, parathyroid hormone, total and ionized calcium, inorganic phos-
phate, total alkaline phosphatase activity was utilized for assessment of bone 
metabolism. Molecular testing: TaqI (rs731236) and Cdx2 (rs11568820) 
polymorphisms of VDR were detected by RFLP.
Results: no differences in TaqI and Cdx2 haplotypes, genotypes and alleles 
distribution related with normal and low BMD (<-2SD) were found. Girls 
with ТТ TaqI VDR, who never been treated by glucocrticoides had lower 
BMD-Zscore than С allele carriers (ТТ =-0.94SD [IQR:-2.1;-0.5], TC+CC 
=-0.62SD [IQR:-1.26;0.39], p=0.03). Girls with Tanner I with ТТ had high-
er total and ionized Ca level than carriers of С allele (Са: TT = 2.43±0.15 
mmol/l, TC+CC = 2.28±0.2 mmol/l, p=0.024; Ca2+: TT = 1.15±0.08 mmol/l, 
TC+CC = 1.06±0.13 mmol/l, p=0.026). Presence of TT genotype negatively 
correlated with BMD-Zscore (r=-0.28, p=0.04), and positively with frequen-
cy of LBMD (r= 0.3, p=0.037).
Boy with GG Cdx2 genotype had lower total Ca (GG = 2.3±0.17 mmol/l, 
GA+AA = 2.43±0.17 mmol/l, p=0.004) compare with carriers of A allele. Pu-
bertal boys (Tanner IV-V) with GG had higher CTX (GG = 1.75±0.11 ng/ml, 
GA+AA = 1.06±0.07 ng/ml, p=0.04.
Conclusion: ТТ genotype of TaqI and GG genotype of Cdx2 could be possible 
negative factor impact bone mineralization and metabolism in JIA children.

 M.M. Kostik: None. A.M. Smirmov: None. G. Demin: None. L.A. Scheplyagina: 
None. V.I. Larionova: None.

J01.27
Management and genetic profile in an Apert syndrome case
A. Belengeanu1, M. Stoian2,3, S. Farcas2, D. Belengeanu4, D. Misceo5;  
1University of Medicine and Pharmacy “Victor Babes” of Timisoara, Department of 
Morphologic Microscopy, Discipline of Molecular and Cellular Biology, Timisoara, 
Romania, 2University of Medicine and Pharmacy “Victor Babes” of Timisoara, 
Department of Morphologic Microscopy, Discipline of Genetics, Timisoara, Romania, 
3Personal Genetics-Medical Genetics Center, Bucharest, Romania, 4University of 
Medicine and Pharmacy “Victor Babes” of Timisoara, Department 1, Discipline of 
Oral Rehabilitation, College of Dental Technique, Timisoara, Romania, 5Olso University 
Hospital and University of Oslo, Department of Medical Genetics, Oslo, Norway.

Apert syndrome is a type of acrocephalosyndactylia that belongs to the 
group of craniofacial synostoses.
It is characterized by craniofacial dysmorphism and syndactyly of hands and 
feet.
We present a six years old boy referred for genetic analysis for Apert syn-
drome. Family history revealed that he is the first child of a young couple. 
At birth, he presented the specific signs that emphasized the clinical dia-
gnosis, craniosynostosis and symmetric syndactyly of all digits of the hands 
and feet. For craniosynostosis, a surgical intervention was performed at the 
age of one year old, and repeated surgical interventions for syndactyly were 
performed since. On the examination date, syndactyly was present in the 
left hand between the fingers II-IV and between the fingers II and III in the 
right hand. In lower limbs the syndactyly is present in all the fingers where 
correction was not performed.
A prominent metopic suture, middle facial floor hypoplasia, extended pal-
pebral slants down oriented, less significant exophthalmia, palpebral ptosis, 
half-open mouth and low inserted ears were observed from a craniofacial 
point of view. The oral examination emphasized the absence of teeth erupti-
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on in the central part of the upper maxillary, with open occlusion.
The genetic evaluation revealed a p.P253R mutation in fibroblast growth 
factor receptor type 2 consisting in a c.758C>G. This mutation is responsible 
for 26 % of cases.
According to literature data, the patients with Apert syndrome and 
p.Pro253Arg mutation have a more improved craniofacial appearance after 
a craniofacial surgery, fact confirmed also in our case.

 A. Belengeanu: None. M. Stoian: None. S. Farcas: None. D. Belengeanu: 
None. D. Misceo: None.

J01.28
Detection and characterisation of Molecular biomarkers associated 
with low bone mass in Thalassemia major patients.
k. singh, s. agarwal;  
SGPGI-MS, lucknow, India.

Background: Osteoporosis represents an important cause of morbidity in 
β-thalassemia major (TM) and its pathogenesis has not been completely 
understood. Genetic factors play an important role in the pathogenesis of 
osteoporosis and several candidate gene polymorphisms have been impli-
cated in the regulation of this process. A G→T polymorphism in the regu-
latory region of the collagen type I alpha 1 (COLIAI) gene and Parathyroid 
hormone (PTH) is well known to play an important role in calcium and bone 
metabolism.
Aim: To find out the distribution of COLIAI polymorphism and BST B1, RFLP 
of the PTH gene and its relationship with bone mineral density (BMD) in 
TM patients.
Material and Methods: G→T polymorphism and BST B1, RFLP of the PTH 
gene was detected in 150 TM patients and their BMD was measured in by 
Dual Energy X ray Densitometry (DEXA). Biochemical levels were estimated 
by ELISA.
Result : A total of 19.8% of the β -thalassemia patients were homozygous 
for G/G (SS) 35.8% were heterozygous for G/T (Ss) polymorphism and 
homozygous mutant (ss) 43.4% .There was significant difference between 
Z-score of patients hip ( p=0.047) and at lumbar spine (p=0.001) region. 
We have observed frequency of each genotype_BB, Bb, and bb_was 43.1 %, 
39.7%, and 17.2%, respectively and significant association was found with 
BMI (P=0.026) , PTH level (P=0.032) ,Vitamin D level (P= 0.02) and Z score 
at spine (P=0.001).
Conclusion: Our results raise the possibility that genotyping could be of cli-
nical value in identifying chances of low bone density.

 K. singh: None. S. agarwal: None.

J01.29
Ankyloblepharon-Ectodermal Defects-Cleft Lip/Palate Syndrome due 
to a new heterozygous missense mutation in the SAM domain of P63
M. TAJIR1,2, J. LYAHYAI1,2, S. GUAOUA1,2, M. EL ALLOUSSI3, A. SEFIANI1,2;  
1Centre de Génomique Humaine, Faculté de Médecine et de Pharmacie, Université 
Mohamed V Souissi, Rabat, Morocco, 2Département de génétique médicale, Institut 
National d‘Hygiène, Rabat, Morocco, 3Service d‘odontologie pédiatrique-Prévention, 
Faculté de Médecine Dentaire, Université Mohamed V Souissi, Rabat, Morocco.

Ankyloblepharon-ectodermal defects-cleft lip/palate (AEC) syndrome is a 
rare autosomal dominant disorder with multiple congenital anomalies. Cli-
nical manifestations include ankyloblepharon filiforme adnatum, ectoder-
mal defects (sparse frizzy hair; skin defects; nail alterations; dental chan-
ges; decrease in transpiration capacity) and cleft lip/palate. The diagnosis 
is based on clinical criteria and molecular genetic testing of P63 gene, the 
only gene known to be associated with AEC syndrome. All mutations result 
in an amino acid substitution in the Sterile Alpha Motif (SAM) domain, and 
are predicted to alter protein-protein interactions. Here, we report a case 
of Moroccan girl aged 2 years with clinical diagnosis of AEC syndrome. The 
molecular studies and bioinformatics tools showed a novel heterozygous 
mutation c.1798G>C (p.Gly600Arg) in P63 gene. The molecular analysis and 
the early diagnosis of this syndrome are important to implement appropri-
ate genetic counseling for parents, as well as clinical and dermatological 
treatment of the patient.

 M. Tajir: None. J. Lyahyai: None. S. Guaoua: None. M. El alloussi: None. A. 
Sefiani: None.

J01.30
Mutational analysis of NF1 gene on Greek patients with 
Neurofibromatosis Type I.
M. Tsipi1, M. Tzetis1, S. T. Kitsiou1, K. Kosma1,2, E. Kanavakis1;  
1University of Athens, Department of Medical Genetics, School of Medicine, Athens, 
Greece, 2“Aghia Sophia“ Children‘s Hospital, Athens, Greece.

Neurofibromatosis Type I is a genetic disorder that affects 1 in 3,000 indivi-
duals worldwide and is characterized by cafe-au-lait spots, Lisch nodules in 
the eye, multiple cutaneous neurofibromas and increased susceptibility to 
the development of benign and malignant tumors. It is inherited in a auto-
somal dominant fashion and is caused by mutations at NF1 gene located at 
chromosome 17q11.2. While penetrance is 100%, expressivity of the disea-
se is extremely variable. The gene is large and codes for at least three alter-
natively spliced transcripts. NF1 pseudogenes also occur in various genomic 
locations complicating the design of molecular assays for NF1 mutations.
In our study we focused on the elucidation of the genetic causes underlying 
the disease. A multi step protocol based on genomic DNA has been esta-
blished for molecular diagnosis in Greek patients fulfilling the diagnostic 
criteria for Neurofibromatosis Type I. This protocol included multi-step 
PCR, sequencing of all NF1 gene exons and multiplex ligation-dependent 
probe amplification (MLPA) for deletions/ duplications.
We found a great number of genetic variants in coding and non-coding re-
gions, the majority already reported in databases. However we have also 
found novel variants in coding and non-coding regions of NF1, stop codon 
mutations and variants which may affect the splicing process. All were ana-
lyzed with the use of bioinformatic tools. Different mutations were found in 
patients within the same family, indicating the genetic complexity of the di-
sease. We have also attempted possible phenotype/genotype correlations.

 M. Tsipi: None. M. Tzetis: None. S.T. Kitsiou: None. K. Kosma: None. E. 
Kanavakis: None.

J01.31
Novel mutations in FBN1 causing Marfan syndrome in Portuguese 
patients
A. R. Marques1, A. F. Brandão1, I. Ayhan1, P. Brandão2, A. Barros2, J. Pinto-Basto1,3,4, J. 
Sequeiros1,3,4, I. Alonso1,3,4;  
1CGPP, IBMC, Porto, Portugal, 2Centro Hospitalar do Alto Minho, Viana do Castelo, 
Portugal, 3UnIGENe, IBMC, Porto, Portugal, 4ICBAS, University of Porto, Porto, Portugal.

Marfan syndrome (MFS) is an autosomal dominant connective tissue dis-
order, generally caused by a pathogenic mutation on the FBN1 gene, enco-
ding fibrillin-1, an extracellular glycoprotein essential for connective tissue 
structure. Its major manifestations include tall stature, long thin limbs and 
arachnodactyly, pectus excavatum/carinatum, myopia, mitral valve prolap-
se and regurgitation, and dilation of the aortic root (occasionally leading to 
dissecting aneurysm and death). Symptoms can appear at any age and vary 
greatly between patients, even within the same family.
We have screened 6 patients, with a clinical phenotype suggestive of MFS, 
for mutations in the FBN1 gene. All exons and flanking intronic regions were 
amplified by PCR followed by bidirectional sequencing. MLPA was also per-
formed to detect large gene rearrangements.
Mutation screening revealed the presence of three novel mutations in three 
of our patients: one indel mutation, c.2422delinsCTGTTT, leading to a fra-
meshift and a premature stop codon (p.Ile808LeufsX41); one missense mu-
tation, p.Tyr2149Asn (c.6445T>A); and another missense mutation, p.Met1? 
(c.3G>A), probably resulting in the loss of the protein start codon. Until now, 
we did not find any large gene rearrangements.
Our results suggest that FBN1 mutations may also be the main cause of 
MFS in Portuguese patients. FBN1 testing is useful to confirm the clinical 
diagnosis and to allow proper genetic counselling to patients and families. 
Regarding the three patients in whom no mutations were found, clinical in-
formation must be reviewed, in order to evaluate the need to pursue with 
mutation screening in other genes.

 A.R. Marques: None. A.F. Brandão: None. I. Ayhan: None. P. Brandão: 
None. A. Barros: None. J. Pinto-Basto: None. J. Sequeiros: None. I. Alonso: 
None.

J01.32
Relationship between vitamin D receptor and collagen type I alpha-1 
chain gene polymorphism with bone metabolic markers in children 
with congenital scoliosis
I. Kazarian1, M. Kostik2, S. Vissarionov1, A. Voitovich2, M. Mnuskina3, I. Nichunaeva3, V. 
Larionova1;  
1The Turner Scientific and Research Institute for Children‘s Orthopedics, Saint-
Petersburg, Russian Federation, 2Saint-Petersburg State Pediatric Medical University, 
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Saint-Petersburg, Russian Federation, 3Saint-Petersburg Medical Diagnostic Center №1, 
Saint-Petersburg, Russian Federation.

Background: genetic polymorphisms of gene which operated in bone remo-
deling can influence on levels of bone metabolic markers.
Objectives: we evaluated changes of bone metabolic markers in children 
with congenital scoliosis due to TaqI and -3731А/G vitamin D receptor 
(VDR); SpI and -1997G/T collagen type I alpha-1 chain (COL1A1) gene po-
lymorphic genotypes.
Materials and methods: 154 children (63 boys and 91 girls) with congeni-
tal scoliosis aged 6 moths to 17 years were included. Molecular testing: de-
tecting TaqI and -3731А/G VDR; SpI and -1997G/T COL1A1 polymorphism 
were performed by polymerase chain reaction with restriction fragment 
length polymorphism. We evaluated serum biomarkers of bone formation: 
osteocalcin, amino pro-peptide of type I collagen (P1NP), serum biomarkers 
of bone resorption - С-terminal telopeptides (СTT), and hydroxyvitamin D 
25(OH)D3.
Results: in children with TaqI VDR polymorphic genotypes we have re-
vealed differences in osteocalcin levels (p=0.006) and levels of 25(OH)D3 
(p=0.003). We detected increased osteocalcin levels (p=0.012) in carriers of 
GG genotype -1997G/T COL1A1 compare with T allele carriers (TT+GT). No 
differences in markers of bone turnover related to -3731А/G VDR and SpI 
COL1A1 polymorphic genotypes were found.
Conclusions: we found differences in levels of bone metabolic markers, as-
sociated with polymorphic VDR and COL1A1genotypes.

 I. Kazarian: None. M. Kostik: None. S. Vissarionov: None. A. Voitovich: 
None. M. Mnuskina: None. I. Nichunaeva: None. V. Larionova: None.

J01.33
Marfan syndrome combined with balanced translocation
A. Klímová1, M. Soukupova1, J. Lastuvkova1, P. Cibulkova2, M. Wilimska1;  
1Department of Medical Genetics, Ústí nad Labem, Czech Republic, 2The Institute of 
Molecular Genetics, Novy Jicin, Czech Republic.

Our case is a family, where Marfan syndrome was diagnosed during gene-
tic counseling in pregnancy. Marfan syndrome is a systemic disease of con-
nective tissue characterized by a variable combination of cardiovascular, 
musculo-skeletal, ophthalmic and pulmonary manifestations. The incidence 
of Marfan syndrome is approximately 1 in 5,000 worldwide and there is no 
difference between men and women. It is associated with autosomal domi-
nant inheritance - child has 50% risk of inheriting the disorder.
We saw our family because of genetic and drug risk in pregnancy for the first 
time. The father had clinical signs of Marfan syndrome.The father´s height 
was 208cm, he had arachnodactyly, he was observed because of mitral valve 
prolapse, an ectopia lentis, an abnormal joint flexibility, a high palate and he 
had osteoporosis. The risk for the children was 50%.
In the father we found normal karyotype 46,XY. In the mother we found 
balanced translocation 46,XX,t(3;10). Molecular genetic testing of Marfan 
syndrome started in the father. First tests did not find any causal mutation 
in the TGFBR1,2, FBN1genes by the single strand conformation polymor-
phism and multiplex ligation-dependent probe amplification. Examinati-
on was supplemented by next generation sequencing and mutation in the 
FBN1, c.5578T>C(p.Cys1860Arg) was found. Daughter of the pair was four 
years old and had some features of Marfan syndrome - arachnodactyly, high 
palate, mitral valve prolapse, ascending aorta dilatation. Molecular genetic 
testing was performed and the same mutation as in the father was found 
and balanced translocation 46,XX,t(3;10) inherited from the mother was 
found simultaneously.

 A. Klímová: None. M. Soukupova: None. J. Lastuvkova: None. P. Cibulkova: 
None. M. Wilimska: None.

J01.34
Comparative study of allele frequencies of MTHFR, F2 and F5 gene 
polymorphisms in children with primary systemic vasculitis, 
vasculitis associated with autoimmune diseases and in healthy 
children.
N. Shirinbekova1, M. Nikitin2, G. Novik1, M. Slyadnev2, V. Larionava3;  
1St. Petersburg State Pediatric Medical University, Saint-Petersburg, Russian Federation, 
2Lumex-Marketing Ltd., Saint-Petersburg, Russian Federation, 3North-Western State 
Medical University named after I.I.Mechnikov. Saint Petersburg State University. The 
Turher Scientific and Research Institute for Childrens Orthopedics., Saint-Petersburg, 
Russian Federation.

Objectives: Comparative analysis of alleles and genotypes distribution of 
methylenetetrahydrofolate reductase (MTHFR) 677C/T polymorphism, 
prothrombin (F2) A20210 G/A polymorphism and blood coagulation factor 

V (F5) 1691G/A polymorphism in children with primary systemic vasculitis 
(1), vasculitis associated with autoimmune diseases (2) and healthy child-
ren (controls).
Patients and methods. 1st- group consisted of 27 patients (8 boys and 19 
girls), 2nd- group - 34 patients (13 boys and 21 girls). Control group - 31 
apparently healthy children (20 boys and 11 girls). MTHFR 677C/T, F2 and 
F5 1691G/A polymorphisms were analysed by real-time PCR using micro-
chips containing lyophilized PCR mixture method. Statistical significance of 
differences between groups was assessed using χ2 tests.
Results. There was no difference(p>0.05) in allele and genotype distribution 
of analyzed polymorphisms between groups. The genotype distribution was 
in accordance with Hardy-Weinberg equilibrium for all variants. Genotype 
F5 1691GA was found in 3,6% (n=1) in 1st group and in 2,9% (n=1) in 2nd 
group.
Conclusion. Despite the lack of statistically significant differences in the 
groups studied polymorphisms, we should continue to study more pati-
ents.

 N. Shirinbekova: None. M. Nikitin: None. G. Novik: None. M. Slyadnev: 
None. V. Larionava: None.

J01.35
Prothrombotic Gene Polymorphisms in Young Patients with 
Cerebrovascular Accident
K. Hekimler Öztürk1, A. Özgöz2, F. Mutlu İçduygu1, Y. Soysal1, Ö. Yılmaz Küsbeci3, N. 
İmirzalıoğlu4;  
1Department of Medical Genetics, Faculty of Medicine, Afyon Kocatepe University, 
Afyonkarahisar, Turkey, 2Department of Nutrition and Dietetics, Fazıl Boyner School of 
Health, Kastamonu University, Kastamonu, Turkey, 3Department of Neurology, Faculty of 
Medicine, Afyon Kocatepe University, Afyonkarahisar, Turkey, 4Genetic Diagnosis Center, 
HRS Ankara Women Hospital, Ankara, Turkey.

Cerebrovascular diseases which are affected by genetic and environmen-
tal factors are complex multifactorial disorders. Their incidence increases 
with age and these are the most frequently encountered ones among neu-
rological diseases. The objective of this study was to investigate thrombotic 
gene polymorphisms that may take place in formation of cerebrovascular 
diseases in young adults. In our study in 43 patients with CVA ( cerebro-
vascular accident) below age of 51, thrombotic gene polymorphisms were 
evaluated. Anamnesis of the patients ( including CVA story and risk factors 
in the family) were taken. DNA was obtained from peripheral blood samples 
and the related gene regions were amplified by multiplex PCR method. Of 
the patient samples, twenty were studied by CVD strip assay, five were stu-
died by FV-PTH-MTHFR strip assay, eighteen were studied by real time PCR 
method and the common polymorphisms were evaluated. Twenty six of 43 
cases with CVA were women (mean age:35.12±9.2) and 17 were men (mean 
age:34.56±10.07). Most of the etiologic reasons were idiopathic and the 
most important ones were smoking and hypertension. MTHFR C677T poly-
morphism heterozygous frequency was 46.1%, homozygous frequency was 
9.3 %; MTHFR A1298C polymorphism heterozygous frequency was 39.47%, 
homozygous frequency was 26.31%; prothrombin polymorphism heterozy-
gous and homozygous frequency was 2.3%; Factor V Leiden polymorphism 
heterozygous frequency was 9.3% in our patient group. It is thought that 
MTHFR gene C677T and A1298C polymorphisms might be risk facors in 
CVAs. We observed that together with these polymorphisms smoking hy-
pertension and existence of family story increased the available risk.

 K. Hekimler Öztürk: None. A. Özgöz: None. F. Mutlu İçduygu: None. Y. 
Soysal: None. Ö. Yılmaz Küsbeci: None. N. İmirzalıoğlu: None.

J01.36
Polymorphism gene angiotensinogen M235T with clinical, structural 
and functional indexes of the heart in patients with chronic heart 
failure (CHF)
O. Krasnova1, V. Larionova2, M. Sitniciva1, B. Smirnov3;  
1Federal centre heart blood and endocrinology, Saint-Petersburg, Russian Federation, 
2Scintific researcher orthipedic institusion aftre by G.I. Turner, Saint-Petersburg, Russian 
Federation, 3Saint Petersburg Electrotechnical University, Saint-Petersburg, Russian 
Federation.

Purpose: To detect the association of polymorphism gene AGT with clinical 
features, structural and functional indexes of the heart in patients with CHF 
of ischemic etiology. Methods: 105 men with left ventricle ejection fraction 
≤45 % (Simpson). Mean age 59,4±8 y.o Results: 25 patients were homozy-
gous for the M-allele, 60 had the MT polymorphism and 20 patients were 
homozygous for the T-allele. All patients did not differ by CHF f.c. The inci-
dence of MI in group of patients with T-allele had significantly earlier than in 
group of patients with M-allele (58.0±9.0 vs 51.9±9.1 y.o correspondently; 
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p<0,05). 18% of patients with T-allele had history of stroke and group of pa-
tients with MM-genotype didn’t have stroke at all. Patients with M-allele had 
more significantly increased left ventricular end-diastolic and end-systolic 
diameters (LVDD/LVSD), significantly elevated pulmonary artery pressure 
(PAP) than patients with TT-genotype (LVDD/LVSD 59.1 ±10.0/60.4±10,0 
mm vs 54.7±10.1/55.7±10.0 mm correspondently; p=0.03; PAP 41.6 ±18.1 
vs 28.3 ±11.0 mmHg correspondently; p=0.02). Group with M-allele gene 
AGT had 12% events of paroxysmal atrial fibrillation and group with TT-ge-
notype had no paroxysms. There was no difference in prevalence and onset 
of hypertension, presence of hypercholesterolemia and obesity. Conclusi-
on: There was association of the TT-genotype with earlier cases of myocar-
dial infarction and significantly more events of stroke than in patients with 
M-allele. Patients with ischemic CHF and M-allele had significantly higher 
sizes of left ventricle, degree of pulmonary hypertension in spite of equal 
duration of CHF and f.c. of CHF.

 O. Krasnova: None. V. Larionova: None. M. Sitniciva: None. B. Smirnov: 
None.

J01.37
Clinical study of C677T polymorphisms of 
methylentetrahydrofolatreductase gene in children with Juvenile 
Idiopatic Arthritis
I. Romankevych;  
P.L.Shupik National Medical Academy of Post-Graduate Education, Kyiv, Ukraine.

The children with juvenile idiopatic arthritis (JIA) have an increase risk of 
early atherosclerosis development under the influence of systemic inflam-
mation, endothelial dysfunction and homocisteine. Low activity of methy-
lentetrahydrofolatreductase (MTHFR) can cause the elevation of homocy-
steine level. MTHFR activity changes due to mononucleotide polymorphis-
ms (SNP) of its gene.
The aim of study was the determination of SNP of MTHFR.
Materials: 13 children with polyarthritis, 11 oligoarthritis, 3 systemic JRA 
were examined. High activity was observed in 4, moderate in 9, low in 14 pa-
tients. χ2-criterion was used for comparison and odds ratio was calculated.
Results: polymorphic variant C677C MTHFR was observed in 32%, C677Т in 
68% patients, Т677Т was absent.
Allele C677T was determined in11 children with polyarthritis (85.7%) (p = 
0.0322; OR = 7.2, 95% СІ:1.07- 48.64). In children with oligoarthritis with 
almost equal frequency C667T and C677C were observed. Only C677T geno-
type was observed in all cases of systemic form of JIA. It was determined in 
all causes of III degree and in 75% cases of II degree activity of JIA.
In our study observed protective influence of C677C polymorphism on de-
velopment of polyarthritis (OR= 0.14, 95% СІ: 0.02-0.94) and 7 time higher 
risk of polyarthritis in cases of C677T genotype.
Dіdn`t found statistical correlation between SNP and homocisteine level. Its 
level in children with C677T genotype was 13 ± 4.3 mmol/l vs 12.01 ± 3.62 
mmol/l in C667Cgenotype.
Conclusion: determination of C677T polymorphisms of MTHFR is important 
genetic test for early diagnostic process in children with JIA.

 I. Romankevych: None.

J01.38
Mutation in ST6GALNAC5 identified in family with coronary artery 
disease
K. Inanloo Rahatloo1,2, A. F. Zand Parsa3, K. Huse4, P. Rasooli1, S. Davaran5, M. Platzer4, 
M. Kramer6,4, J. Fan7, E. Elahi1,8;  
1School of Biology, College of Science, University of Tehran, Tehran, Islamic Republic 
of Iran, 2Genome Analysis, Fritz Lipmann Institute, Jena, Germany, 3Department of 
Interventional Cardiology, Imam Khomeini Hospital, Tehran University of Medical 
Sciences, Tehran, Islamic Republic of Iran, 4Genome Analysis, Leibniz Institute for 
Age Research–Fritz Lipmann Institute, Jena, Germany, 5Department of Interventional 
Cardiology, Imam Khomeini Hospital, Tehran, Islamic Republic of Iran, 6Integrated 
Research and Treatment Center, Center for Sepsis Control and Care (CSCC), Jena 
University Hospital, Jena, Germany, 7Illumina, San Diego, CA, United States, 8Dept. of 
Biotechnology, College of Science, University of Tehran, Tehran, Islamic Republic of Iran.

Coronary artery disease (CAD) is a leading cause of death worldwide and 
atherosclerosis which results in decreased supply of blood to the heart is 
its major cause. Myocardial infarction is the most severe outcome of CAD. 
Despite extensive efforts, the genetics of CAD is poorly understood. We ai-
med to identify the genetic cause of CAD in a pedigree containing several 
affected individuals. Genetic analysis including linkage analysis and exome 
sequencing was performed on the pedigree. Functional analysis was done 
to access the effect of the identified causative mutation on protein locali-
zation and enzyme activity. The identified gene was screened in 100 addi-

tional unrelated patients. A missense mutation in ST6GALNAC5 that enco-
des Sialyltransferase 7e was identified as the cause of CAD in the pedigree. 
Changed intracellular localization of the mutated enzyme was not observed, 
however the mutation was shown to cause increased sialyltransferase ac-
tivity. Another mutation in ST6GALNAC5 was found in two unrelated CAD 
patients while screening only 100 additional cases. In conclusion mutations 
in ST6GALNAC5 can cause CAD. Mutations in the gene may contribute to 
CAD in not an insignificant fraction of patients. Although sialyltransferase 
and sialic acid levels are not among the commonly recognized risk factors 
for CAD, there is substantial literature that suggests a relation between the-
se molecules and coronary disease. Our findings provide strong evidence 
for the existence of this relation. There are implications of our findings for 
diagnosis and prevention of CAD.

 K. Inanloo Rahatloo: None. A.F. Zand Parsa: None. K. Huse: None. P. Rasooli: 
None. S. Davaran: None. M. Platzer: None. M. Kramer: None. J. Fan: None. E. 
Elahi: None.

J01.39
Identification of FBN1 gene mutation in Ukrainian patients with 
Marfan syndrome
R. Zhuraev;  
Institute of Clinical Pathology Lviv National Medical University after Danylo Halytski, 
Lviv, Ukraine.

Background. Marfan syndrome (MFS) is an autosomal dominant disorder of 
the connective tissue characterized by early development of thoracic aortic 
aneurysms/dissections together with symptoms of the ocular and skeletal 
systems. The main pathogenesis of MFS is currently thought to be driven by 
mechanisms due to haploinsufficiency of wild-type fibrillin-1
Purpose. To identify a mutation in the fibrillin-1 (FBN1) gene in Ukrainian 
patients with Marfan syndrome.
Methods. We examined 36 patients (24 male and 12 female) with MFS after 
aortic valve-replacing root operations. We have used an Haloplex (Agilent) 
assay for enrichment of 12 TAA genes and sequenced the samples with next 
generation sequencing on a Miseq (Illumina). After that we have confirmed 
the putative mutations with Sanger sequencing on an ABI sequencer (Life 
Technologies).
Results. We detected FBN1 mutation in 24 patients (66.7%). Patients with 
FBN1 mutation had heavier clinical indicators than patients without mu-
tations. The average age in patients with FBN1 mutation during the surge-
ry was 35.2±11.8 year, and in patients without FBN1 mutation - 47.4±13.3 
year. The average Z-score in patients with FBN1 mutation was 8.2±2.9, and 
in patients without FBN1 mutation - 7.4±4.6. Ectopia lentis was present in 6 
MFS patients with FBN1 mutation and has not been in any patient without 
FBN1 mutation.
Conclusions. This is a first report of FBN1 mutation in Ukrainian MFS pati-
ents. We found that patients with FBN1 have younger age at diagnosis and a 
higher probability of developing ectopia lentis, ascending aortic dilatation, 
aortic surgery, mitral valve abnormalities, scoliosis.

 R. Zhuraev: None.

J02.01
Ofd1 controls dorso-ventral patterning and axoneme elongation 
during embryonic brain development
B. Franco1,2, A. D‘Angelo1, A. De Angelis1, B. Avallone3, I. Piscopo1, R. Tammaro1, M. 
Studer1;  
1Telethon Institute of Genetics and Medicine-TIGEM, Naples, Italy, 2Department of 
Translational Medicine, Federico II University of Naples, Naples, Italy, 3Department of 
Biological Science, University of Naples, Naples, Italy.

Oral-facial-digital type I syndrome (OFDI) is a human X-linked dominant-
male-lethal developmental disorder caused by mutations in the OFD1 gene. 
Similar to other inherited disorders associated to ciliary dysfunction OFD 
type I patients display neurological abnormalities. We characterized the 
neuronal phenotype that results from Ofd1 inactivation in early phases of 
mouse embryonic development and at post-natal stages. We determined 
that Ofd1 plays a crucial role in forebrain development, and in particular, 
in the control of dorso-ventral patterning and early corticogenesis. We 
observed abnormal activation of Sonic hedgehog (Shh), a major pathway 
modulating brain development. Ultrastructural studies demonstrated that 
early Ofd1 inactivation results in the absence of ciliary axonemes despite the 
presence of mature basal bodies that are correctly orientated and docked. 
Ofd1 inducible-mediated inactivation at birth does not affect ciliogenesis 
in the cortex, suggesting a developmental stage-dependent role for a basal 
body protein in ciliogenesis. Moreover, we showed defects in cytoskeletal 
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organization and apical-basal polarity in Ofd1 mutant embryos, most likely 
due to lack of ciliary axonemes. Thus, the present study identifies Ofd1 as a 
developmental disease gene that is critical for forebrain development and 
ciliogenesis in embryonic life, and indicates that Ofd1 functions after dok-
king and before elaboration of the axoneme in vivo.

 B. Franco: None. A. D‘Angelo: None. A. De Angelis: None. B. Avallone: 
None. I. Piscopo: None. R. Tammaro: None. M. Studer: None.

J02.02
Genomic Variation in Congenital Heart Disease
L. D. Kulikowski1,2, E. A. Zanardo1,2, R. L. Dutra1,2, F. B. Piazzon1, A. T. Dias1, M. M. 
Montenegro1, G. M. Novo-Filho2, M. M. Basso2, T. V. M. M. Costa1, A. M. Nascimento1, M. S. 
Grassi2, M. M. S. Carneiro-Sampaio2, C. A. Kim2;  
1Departament of Pathology, Cytogenomics Laboratory, LIM 03, University of São Paulo, 
São Paulo, Brazil, São Paulo, Brazil, 2Department of Pediatrics, The Children‘s Institute, 
University of São Paulo, São Paulo, Brazil.

Congenital heart disease (CHD) constitutes by far the major cause of infant 
morbidity and mortality. Most CHD cases present concomitant non-cardiac 
anomalies such as facial dysmorphisms and/or developmental delay. And 
most of patients with conotruncal defects carry a hemizygous microdeleti-
on of chromosome 22q11 justifying the use of cytogenomic analysis. In this 
sense, we prospectively studied a cohort of 107 patients with CHD with or 
without dysmorphic features or additional congenital abnormalities. We 
use distinct MLPA (Holland) kits (P064, P036, P070, P250, P356, P095, 
P029) and arrays (HumanCytoSNP-12, Illumina). Unexpected our analysis 
identified duplications (8,4%) as well as deletions (17,8%) associated with 
22q11.2 region, and smaller atypical CNVs (19,6%) that implicated IL17-
RA, CECR1, PEX26, PRODH, CLDN5, SHANK3, ACR deletions. We also found 
genomic changes involving 1p36, 4p16.3, 4q35.2, 5q35.3, 7p21.3, 7q36.3, 
8p23.3, 9q34, 10p12.3, 11q13, 11q24, 15q11.2, 16p13.3, 17p11, 19p13.3 
and 20q13.3 regions. All of these alterations were already reported in pa-
tients with multiple congenital anomalies suggesting that these CNVs are 
pathogenic and consistent with a model where imbalance of multiple genes 
associated with contributes to congenital heart disease.

 L.D. Kulikowski: None. E.A. Zanardo: None. R.L. Dutra: None. F.B. Piazzon: 
None. A.T. Dias: None. M.M. Montenegro: None. G.M. Novo-Filho: None. M.M. 
Basso: None. T.V.M.M. Costa: None. A.M. Nascimento: None. M.S. Grassi: 
None. M.M.S. Carneiro-Sampaio: None. C.A. Kim: None.

J02.03
A rare case of a complete 9p trisomy without autistic features and 
resulting from a de novo unbalanced t(9;15) translocation
F. Abdelhedi1, A. Lebbar2, I. Ben Ayed2, H. Ben Othmen3, L. Dardour4, B. Ben Rhouma1, C. 
Triki3, N. Belguith4, H. Kamoun4, J. M. Dupont2;  
1Faculté de Médecine, Sfax, Tunisia, 2Laboratoire de Cytogénétique, APHP, Hôpitaux 
universitaires Paris Centre, Paris, France, 3Service de Neuro-Pédiatrie, CHU Hedi Chaker, 
Sfax, Tunisia, 4Service de Génétique, CHU Hedi Chaker, Sfax, Tunisia.

Trisomy 9p is one of the most frequent autosomal anomalies compatible 
with long survival rate. The phenotype of the 9 p duplication syndrome is 
clinically recognizable, and phenotype/genotype correlations suggested 
that the critical region is located on 9p22. We report on a rare case of a tri-
somy for the whole short arm of chromosome 9 resulting from a de novo 
unbalanced t(9;15) translocation. A 3-year-old girl was referred to genetic 
counselling because of facial dysmorphism, seizures, and moderate mental 
retardation. MRI (Magnetic resonance imaging) was interpreted as normal. 
Chromosome analysis revealed a 46,XX,der(15)add(15)(p11) karyotype. 
Parental karyotypes were normal. Thus, we conclude that this chromosomal 
rearrangement occurred de novo. In order to identify this additional materi-
al on chromosome 15, we performed array CGH (Nimbelgen Whole genome 
tiling135K HG18) that showed a duplication of the whole short arm of chro-
mosome 9. No other imbalances were found elsewhere in the genome. FISH 
studies performed with whole chromosome 15 and chromosome 9 painting 
probes confirmed that the chromosomal material added on chromosome 15 
derived from 9p. Our observation is unique because the duplication of the 
whole short arm of chromosome 9 without monosomy of another chromo-
some and resulting from a de novo unbalanced translocation was never re-
ported. Our patient had the most common clinical findings of the trisomy 9p 
syndrome but neither visceral anomalies, nor autistic features. Our report 
doesn’t strengthen the hypothesis that a critical region for autism or autism 
spectrum disorders (ASD) may be located on the area of 9p23-24.3.

 F. Abdelhedi: None. A. Lebbar: None. I. Ben Ayed: None. H. Ben Othmen: 
None. L. Dardour: None. B. Ben Rhouma: None. C. Triki: None. N. Belguith: 
None. H. Kamoun: None. J.M. Dupont: None.

J02.04
Novel mutations involved in Bardet-Biedl syndrome
S. Castro-Sánchez1, M. Álvarez-Satta1, D. Valverde2;  
1University of Vigo (equal contribution), Vigo, Spain, 2University of Vigo, Vigo, Spain.

Bardet-Biedl syndrome (BBS, #209900) is a rare, human genetic disorder 
with an estimated prevalence in Europe of 1:160 000 live births. This syn-
drome shows early-onset retinitis pigmentosa, obesity, polydactyly, hypogo-
nadism, intellectual disabilities and renal abnormalities as primary features. 
BBS is inherited in an autosomic recessive manner, although some authors 
suggest that triallelic inheritance could explain some family pedigrees. To 
date 17 BBS genes (BBS1-17) are involved in the development of BBS phe-
notype. Pathogenic mutations in these genes are responsible for 70-80% of 
the cases. Therefore, strong efforts are needed to find new genes and muta-
tions related with BBS.
The purpose of this work was to analyse two BBS genes with a high preva-
lence, BBS1 and BBS12, to identify pathogenic mutations.
We chose patients with a negative result for BBS/AS Asper Ophthalmics 
genotyping microarray (Asper Biotech), among a set of 90 Spanish, Indian 
and Arab affected families. We studied the coding region of BBS1 and BBS12 
genes, 27 and 39 patients respectively, by direct sequencing and analysis 
with specific software.
We found two pathogenic mutations in coding region of 10 patients, con-
firming their clinical diagnosis. Four of these pathogenic changes are 
novel mutations: c.68G>A / p.W23X (BBS1) in an Indian patient and 
c.1510_1520delCACCTGCAGAA / p.H504fsX552 (BBS1), c.1082delG / 
p.G361fsX382 (BBS12) and c.1140delA / p.T380fsX382 (BBS12) in Spanish 
families.
Classical molecular approach by direct sequencing remains a good strategy 
to discover new pathogenic changes in clinically diagnosed BBS patients.

 S. Castro-Sánchez: None. M. Álvarez-Satta: None. D. Valverde: None.

J02.05
Phenotype and genotype of Polish patients with Mowat-Wilson 
syndrome.
A. Jakubiak1, K. Szczaluba2,3, M. Kugaudo4,5, J. Pilch6, A. Rauch7, R. Smigiel1;  
1Genetics Department Wroclaw Medical University, Wroclaw, Poland, 2Department 
of Medical Genetics, Institute of Mother and Child, Warsaw, Poland, 3Genetic Clinic 
Medgen,, Warsaw, Poland, 4Department of Medical Genetics, The Children’s Memorial 
Health Institute, Warsaw, Poland, 5Department of Child and Adolescent Psychiatry, The 
Medical University of Warsaw, Warsaw, Poland, 6Pediatrics and Neurology of Children, 
Silesian Medical University, Katowice, Poland, 7nstitute of Medical Genetics, University of 
Zurich, Zurich, Switzerland.

Introduction:
Mowat-Wilson syndrome (MWS, OMIM #235730) is a rare congenital dis-
order characterized by distinctive facial features, intellectual disability and 
characteristic congenital anomalies. Estimated birth incidence is 50000-
100000 life births. The only known causes of MWS are mutations in ZFHX1B 
gene or rarely micoredeletions in region 2q22-23.
The aim of the work was to evaluate the phenotype of patients with MWS 
confirmed by molecular analysis of ZFHX1B gene and to assess the diffe-
rences between them and in whom any genetic alterations were detected.
Material and Methods:
Clinical diagnosis of MWS based on distinctive facial dysmorphy, develop-
mental delay or intellectual disability and at least one congenital malfor-
mation were established in 10 patients. Patients were not consanguineous. 
They came from various regions of Poland. All patients were performed 
cytogenetic and subtelomeric MLPA test, which did not reveal any abnor-
malities. Molecular tests of ZFHX1B gene were performed including direct 
bidirectional sequencing of ZFHX1B gene and MLPA reaction with P169 KIT 
by MRC Holland.
Results:
Diagnosis of Mowat-Wilson syndrome was confirmed in five cases - two 
females and three males. Patients has typical facial dysmorphy with uplif-
ted earlobes with a central depression visible irrespective of patient’s age. 
Among congenital malformations the most common were heart defects, 
agenesis of corpus callosum and kidney defects. Psychomotor or intellectual 
development were severely retarded in all cases. Especially verbal language 
abilities were impaired.
Conclusion:
Mowat-Wilson syndrome is still underestimated entity. The further exami-
nations and analysis are needed to study the phenotype of patients with 
MWS and establish clinical criteria.

 A. Jakubiak: None. K. Szczaluba: None. M. Kugaudo: None. J. Pilch: None. A. 
Rauch: None. R. Smigiel: None.
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J02.06
Position effect leading to haploinsufficiency in a ring chromosome 14 
in a boy with mental retardation, epilepsy and cryptorchidism
L. Dardour1, F. Abdelhedi2, A. Lebbar3, B. Ben Rhouma2, I. Ben Ayed3, M. A. Ksentini1, H. 
Ben Othmen4, C. Triki4, N. Belguith1, H. Kamoun1, J. M. Dupont3;  
1Service de Génétique, CHU Hedi Chaker, Sfax, Tunisia, 2Faculté de Médecine, Sfax, 
Tunisia, 3Laboratoire de Cytogénétique, APHP, Hôpitaux universitaires Paris Centre, 
Paris, France, 4Service de Neuro-Pédiatrie, CHU Hedi Chaker, Sfax, Tunisia.

Ring chromosome 14 is a rare cytogenetic disorder, associated with mental 
retardation, epilepsy, retinal anomalies, and cranio-facial dysmorphisms. 
Most of these features are also found in patients with linear terminal deleti-
ons of chromosome 14, except for seizures and retinal abnormalities. We re-
port a patient with cryptorchidism and a ring chromosome 14 with a small 
terminal deletion that was characterized by array-CGH. The patient was 
referred to genetic counseling at 04 years because of facial dysmorphism, 
microcephaly, hypotonia, drug-resistant epilepsy, and cryptorchidism. MRI 
noted cortical atrophy, while ophthalmologic examination detected an ab-
normal macula. Chromosome analysis showed a ring chromosome 14 with a 
46,XY,r(14) karyotype. Parental karyotypes were normal and confirmed that 
the structural abnormality occured de novo. FISH studies with 14 q telome-
ric probe demonstrated that subtelomeric region was not deleted in the ring 
chromosome 14. Array-CGH performed with Nimbelgen Whole genome ti-
ling135K, showed a small terminal deletion with a size of 1.03 Mb within the 
14q32.33 region, which was confirmed by FISH analysis using a BAC clone 
: RP11-5F6. Analysis of informative microsatellite markers on chromosome 
14 showed the absence of uniparental disomy (UPD). Our report is very 
intersting because genital anomalies such as cryptorchidism was never re-
ported in ring 14 patients. We could also hypothesize that a candidate gene 
called ADAM6 located nearly from the breakpoint on 14q, and expressed in 
testis, could explain cryptorchidism in our patient. Therefore, we suggest 
that position effects need to be taken into account, when analyzing geno-
type-phenotype correlations based on chromosomal imbalances.

 L. Dardour: None. F. Abdelhedi: None. A. Lebbar: None. B. Ben Rhouma: 
None. I. Ben Ayed: None. M.A. Ksentini: None. H. Ben Othmen: None. C. Triki: 
None. N. Belguith: None. H. Kamoun: None. J.M. Dupont: None.

J02.07
Cytogenetic microarray in characterization of unexplained mental 
retardation or developmental delay with dysmorphism
I. Panigrahi1, R. Saxena2, P. Jain1, S. Das1, R. K. Marwaha1;  
1PGIMER, Chandigarh, India, 2Sir Gangaram Hospital, New Delhi, India.

Mental retardation (MR) is a common problem encountered in clinical 
practice. Down syndrome and Fragile X syndrome are two common genetic 
causes. In some cases, metabolic disorders are detected especially muco-
polysaccharidosis. Syndrome diagnosis in MR cases is facilitated by use of 
databases. In some cases, even after detailed evaluation, the underlying 
cause is not identified. We did chromosomal microarray analysis (CMA) in 
seven cases of MR with dysmorphism attending the Genetic Clinic of a ter-
tiary care centre, after a detailed initial evaluation, including biochemical 
and radiological tests. An underlying chromosomal defect was identified in 
at least 3 cases. One child showed deletion of 9.4 megabases at cytogenetic 
band 7p21p15.3, including the TWIST gene. Another child showed abnor-
mal marker on routine karyotyping and the origin of the marker was as-
certained on microarray analysis. One boy showed duplication of 2p25.3. 
Two others showed duplication of chromosomal regions with doubtful cli-
nical significance. Copy neutral LOH on chromosome 15q was found in one 
case. Prenatal diagnosis was done in one family using karyotyping, CMA and 
MLPA analysis, and the fetus was found to be normal. Thus, CMA can have a 
high yield if done in carefully selected cases of MR with dysmorphism, after 
initial screening tests. Limitations of CMA analysis include inability to detect 
balanced chromosomal rearrangements, inversions, balanced insertions, 
and some cases of polyploidy and mosaicism.

 I. Panigrahi: None. R. Saxena: None. P. Jain: None. S. Das: None. R.K. 
Marwaha: None.

J02.08
15 Mb tandem microduplication in chromosome 11q22.3-q24.1 
associated with developmental delay, dysmorphic features and 
overweight. Further characterization of duplication distal 11q region.
D. Gieruszczak-Białek1,2, M. Kugaudo1,2, M. Kucharczyk2, M. Pelc2, E. Ciara2, A. Marczak2, 
A. Skórka1,2, M. Krajewska-Walasek2, K. Chrzanowska2;  
1Medical University of Warsaw, Warsaw, Poland, 2The Children’s Memorial Health 
Institute, Warsaw, Poland.

Isolated duplications of the distal 11q region are rare with only a few cases 
reported to date in the literature. All patients presented with intellectual im-
pairment and dysmorphic features. Hypotonia, short stature and different 
congenital anomalies were also described.
Here we report the molecular karyotyping and phenotypic description of a 
new patient with a 15.1 Mb de novo tandem microduplication of 11q22.3-
q24.1 region. Our patient presents with moderate developmental delay, 
severe verbal impairment, dysmorphic features, cryptorchidism and over-
weight.
Our observation contributes to the further characterization and dissection 
of a distal region 11q duplication. The possible role of genes within the du-
plicated region is discussed. Some genes located in the critical region, e.g. 
SORL1 and ASAM, may play an essential role in development of intellectual 
impairment and obesity, respectively. A comparison with previous case re-
ports is provided.
Description of additional patients in the future will help to refine detailed 
genotype-phenotype correlation associated with this chromosomal region.
The study was supported by MNiSW Grant No. 0605/B/P01/2009/37. Ac-
quiring of the Roche NimbleGen microarray platform was co-financed by 
ERDF (EU Structural Funds) project POIG.02.01.00-14-059/09.

 D. Gieruszczak-Białek: None. M. Kugaudo: None. M. Kucharczyk: None. M. 
Pelc: None. E. Ciara: None. A. Marczak: None. A. Skórka: None. M. Krajewska-
Walasek: None. K. Chrzanowska: None.

J02.09
16p12.1 microdeletion and developmental delay: a case report
S. Briuglia, I. Loddo, E. Moschella, M. I. S. Crapanzano, S. Manti, T. Alterio, C. Romano, C. 
D. Salpietro;  
Genetics and Pediatric Immunology, Messina, Italy.

We describe the case of a boy that was born to non consanguineous parents 
at 38 weeks of gestation by cesarean section performed for podalic presen-
tation. Reported poor fetal movements. Birth weight was 2.900 kg. Perinatal 
history was normal. Phenotypic examination: failure to thrive, dystrophic 
appearance, axial hypotonia, muscolar hypotrophia, body asymmetry, mi-
crocephaly, hypotelorism, micrognatia, pectus carenatum, joint stiffness, 
hypertonia with difficulty to the extension of the lower limbs, kyphosis. 
Array-CGH showed a microdeletion in the 16p12.1 region of paternal origin, 
extending aproximately 651 kb. Also the father showed poor growth in in-
fancy and psychomotor delay (walking and first words at the age of 2 years) 
but with actual performance within normal limits.
Specific human chromosomes are enriched for interspersed segmental du-
plications and multiple genomic disorders have already been assigned to 
these “hotspot” regions of the genome. The short arm of human chromo-
some 16 is enriched for large segmental duplications that have arisen spe-
cifically during human-great ape evolution. The 16p12.1 microdeletion is a 
risk factor for intellectual disability and developmental delay, and also acts 
in concert with other large copy-number variants (CNVs) to modify neuro-
psychiatric phenotypes, thereby supporting a “two-hit” model for the ge-
neration of severe cognitive deficits involving this region. Analysis of other 
microdeletions suggests that this model may help to explain the variability 
in expressivity of recurrent CNVs associated with neuropsychiatric pheno-
types. However, variable phenotypes were associated with the 16p12.1 mi-
crodeletion, such as congenital heart defects, seizures and severe growth 
abnormalities.

 S. Briuglia: None. I. Loddo: None. E. Moschella: None. M.I.S. Crapanzano: 
None. S. Manti: None. T. Alterio: None. C. Romano: None. C.D. Salpietro: 
None.

J02.10
A case of early diagnosis of 1p36 deletion in a girl with multiple 
congenital abnormalities including pulmonary lobulation defect, 
tetralogy Fallot, and early onset of focal epilepsy
A. A. Vasilishina1,2, M. A. Bulatnikova1,2, E. A. Kotelevskaya1,2, A. B. Smolyaninov1,2, V. I. 
Larionova1,3;  
1North-Western State Medical University named after I.I. Mechnikov, St.Petersburg, 
Russian Federation, 2Stem Cell Bank Pokrovski, Medical Center Pokrovski, St.Petersburg, 
Russian Federation, 3The Turner Scientific and Research Institute for Children‘s 
Orthopedics, St.Petersburg, Russian Federation.

We present a case of early diagnosis of 1p36 in a child with multiple con-
genital abnormalities including tetralogy of Fallot, pulmonary lobulation 
anomaly, and focal epilepsy. A 4-month-old girl was the product of the first 
pregnancy of healthy non-consanguineous parents. Prenatal ultrasound ex-
amination revealed tetralogy of Fallot and intrauterine growth retardation. 
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Delivery was complicated by long first period with intrauterine hypoxia. Ap-
gar score was 5/6. There was a significant muscular hypotonia with inability 
to suck. In the second month of life, focal seizures of right arm or right side 
of the body began. Craniofacial features included microbrachycephaly with 
wide forehead and frontal bossing, mild bitemporal narrowing, hypoplasia 
of supraorbital ridges, absence of eyebrows, deep-set eyes with short pal-
pebral fissures, wide and plant nasal root, long and fine formed philtrum, 
Pierre Robin sequence. Thin upper lip covered lower lip. The patient was 
also characterized by short neck and limbs. Karyotyping at 450 band level 
did not reveal any chromosome anomalies. Aminoacid, organic acid, and 
acylcarnitine spectrum was normal. Deletion in the 1p36.33 region was de-
tected by SALSA MLPA kit P290. Further examination revealed pulmonary 
lobulation defect with two lobes in the right lung. There were hypertrophic 
pyloric stenosis and hypoplasia of left kidney. In the fourth month of life mi-
crophthalmia was diagnosed. Absence of eyebrows with dysplastic but long 
supraorbital ridges, relative or real microphthalmia, Pierre Robin anomaly 
were noted in publications on early diagnosis of 1p36 monosomy. We sug-
gest these findings may be helpful for early diagnostics of 1p36 syndrome.

 A.A. Vasilishina: None. M.A. Bulatnikova: None. E.A. Kotelevskaya: 
None. A.B. Smolyaninov: None. V.I. Larionova: None.

J02.11
Haploinsufficiency of genes involved in the synaptic pathway and 
located on chromosome 5q33q34 leads to pharmaco-resistant 
epilepsy, ataxia, and severe mental retardation.
H. Karmous-Benailly1, F. Giuliano1, N. Rabasse2, C. Massol1, V. Paquis-Flucklinger1, M. 
Dayem-Quere1;  
1Service de Génétique, Archet II, Nice, France, 2Service de Pédiatrie, Archet II, Nice, 
France.

Deletions of the long arm of chromosome 5 could vary considerably, and in-
volvement of all bands between 5q11 and 5q35 have been described (Royer-
Pokora et al, 2006; Schoch et al, 2005). Constitutional interstitial deletions 
of 5q are less common, and very few cases were described in the literature. 
The deleted segments vary in region and size, making it difficult to delineate 
a typical syndrome. To our knowledge, very few cases of de novo 5q33q34 
deletions were previously cytogenetically described (Giltay et al, 1997; 
Spranger et al, 2000). Due to the large number of genes involved in these de-
letions, and the lack of precisely defined boundaries, genotype-phenotype 
correlations are not easy to evidence. We describe here a young female pa-
tient involving a proximal 5q deletion, mapping to region 5q33.3-q34. The 
deletion appeared de novo. Our patient shows the following features: micro-
cephaly, strabism, psychomotor development retardation, stereotypes, and 
hypotony. A pharmaco-resistant epilepsy appeared at the age of 18 months. 
She then displayed great ataxia when walking, and, at the age of fourteen, she 
was severely mentally delayed. We depict a distinct phenotype associated to 
this region, and delineate a minimal critical region involved in pharmaco-
resistant epilepsy, ataxia and mental retardation. We further highlight the 
involvement of the deleted genes in the synaptic transmission network.

 H. Karmous-Benailly: None. F. Giuliano: None. N. Rabasse: None. C. Massol: 
None. V. Paquis-Flucklinger: None. M. Dayem-Quere: None.

J02.12
Analysis of deletion size in regions 7q11.23 and 22q11.21 and their 
correlation to the clinical phenotype in patients with Williams-
Beuren (WBS) and Di George (DGS) syndromes
N. Yaneva1, S. Bichev1, R. Vazharova1, V. Stoyanova2, V. Bojinova3, E. Simeonov4, A. Savov1;  
1National Genetic Laboratory, University Hospital of Obstetrics and Gynecology 
“Maichin Dom”, Medical, Sofia, Bulgaria, 2Department of Pediatrics and Genetics, 
University Hospital, Plovdiv, Bulgaria, 3USBALNP „Saint Naum“, Sofia, Bulgaria, 
4University Hospital “Alexandrovska”, Sofia, Bulgaria.

Background: WBS is caused by hemizygous deletion (1.5-1.8 Mb) in 7q11.23. 
Molecular defects in DGS include 1.5-3 Mb deletion in 22q11.2. Both syn-
dromes are relatively common in clinical practice and show wide clinical 
variability.
Aim: The aim of this study was to clarify differences in phenotype of patients 
with WBS and DGS according to affected chromosome regions.
Materials and Methods: DNAs from 150 patients, with mental retardation 
and/or multiple congenital abnormalities were examined. Initially patients 
were tested by MLPA using P245-A2 kit. Deletions/duplications have been 
confirmed by MLPA P064- B2 kit. ArrayCGH was used to determine break-
points and the size of deletions. We paid special attention to patients with 
atypical clinical presentation and typical deletion size.
Results: We detected 7q11.23 deletion (1.413 Mb, 1.434 Mb and 1.918Mb) 

in three patients with clinical picture, relevant to WBS. The severe pheno-
type found in patients with DGS is result of haploinsufficiency of more ge-
nes than WBS. Five patients have 22q11.21 deletion (2.023 Mb, 2.438 Mb, 
2.471Mb, 2.471 Mb, 2.522 Mb). The complexity of the clinical picture is like-
ly to depend not only on the deletion size, but also to be a result of influence 
of molecular changes outside the causing deletion.
Conclusion: The application of high resolution molecular tests could provide 
more detailed insight into the relationships between the deletion size and 
clinical phenotype. This is important for making correct genetic diagnosis, 
genetic counseling and management of the affected individuals, but also 
from the point of view of molecular pathogenesis of the disease.

 N. Yaneva: None. S. Bichev: None. R. Vazharova: None. V. Stoyanova: 
None. V. Bojinova: None. E. Simeonov: None. A. Savov: None.

J02.13
Hypomandibular faciocranial dysostosis: Two new cases in the same 
family without mutations in PRRX1, PRRX2 and OTX2 genes
G. PI, L. PEDROLA, M. ORTIZ, A. ZUNIGA;  
HOSPITAL DE LA RIBERA, ALZIRA (VALENCIA), Spain.

Hypomandibular faciocranial dysostosis syndrome, HFD (OMIM #241310), 
is a very rare condition with typical craniosynostosis, prominent eyes, defi-
cient midface and zygomatic arches, short nose with anteverted nares, pro-
truding lower face, minute oral aperture, persistent buccopharyngeal mem-
brane, severe mandibular hypoplasia, and various extracephalic anomalies. 
The most typical features are abnormalities in the first branchial arch and 
derivatives.
Case report: we present genetic study of two 20 week old foetus with HFD 
syndrome in two consecutive and spontaneous miscarriages in a Spanish 
woman. Both parents were young and healthy, non-consanguineous. The-
se two foetus were males with multiple abnormalities: malar hypoplasia, 
prominent eyes, short and flat nose, microstomy, protruding lips, tongue 
present and a skull with normal structure. In the first foetus we could appre-
ciate in the intestinal cavity a diaphragmatic hernia, intestinal hypoplasia, 
duodenal stenosis, intestinal malrotation, absence of duodenum and anus 
atresia. In the second foetus we could appreciate esophageal atresia, intesti-
nal hypoplasia, duodenal atresia and intestinal malrotation. Both foetus pre-
sent normal karyotypes 46, XY. Mutations of PRRX1, PRRX2 and OTX2 genes 
have been recently associated with abnormal development of mandible, so 
we have performed genetic studies of DNA from foetal tissues. We screened 
for mutations the whole coding region of the three genes, including intron-
exon junctions. First, amplification of all exons was performed followed by 
Sanger sequencing using ABI3100XL but we did not identify mutations in 
these genes. Probably another genes would be implicated in the HFD syn-
drome. Intestinal malformations have not been described in HFD syndrome 
previously.

 G. Pi: None. L. Pedrola: None. M. Ortiz: None. A. Zuniga: None.

J02.14
Allgrove (triple A) syndrome with AAAS common Slavic mutation in 
Russian families
G. E. Rudenskaya, E. Y. Zakharova;  
Medical Genetics Research Centre, Moscow, Russian Federation.

Allgrove (triple A) syndrome is a rare autosomal recessive disorder caused 
by mutations of AAAS gene. Along with “triple A” (alacrima, achalasia of 
cardia and addisonism) numerous neurological disorders which may ap-
pear much later are typical. We diagnosed Allgrove syndrome in three non-
consanguineous Russian families. 1. A 47-year-old female had congenital 
asymptomatic alacrima and achalasia. After esophagocardiomyotomy in 
childhood she was free of symptoms up to 4th-5th decades, when dysphonia, 
dysphagia, ataxia, tremor, general weakness and weight loss developed; 
initial diagnosis was motor neuron disease. On examination bulbospinal 
amyotrophy, polyneuropathy with foot deformity, ataxia, autonomic disor-
ders and mild adrenal insufficiency were found. Сase is familial: patient’s 
brother had achalasia and died in 6 yrs of unrecognized severe adrenal in-
sufficiency which developed acutely after esophagal surgery. 2. A 17-year-
old male had moderate dysphagia since 7-8 yrs and slowly progressing leg 
spasticity since 9-10 yrs, initial diagnosis was Strumpell’s disease. On ex-
amination in 15 yrs spastic paraparesis, axonal polyneuropathy with foot 
deformity and severe adrenal insufficiency were found. Adrenomyeloneu-
ropathy was excluded, and signs of achalasia were ignored. We suspected 
Allgrove syndrome 1.5 yrs later, and only then achalasia and alacrima were 
recognized. 3. A 5-year-old boy had alacrima and achalasia. In all patients 
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homozygosity for most common in other Slavic populations AAAS mutation 
c.787T>C (p.Ser263Pro) was detected. Ours are first findings of the mutati-
on in Russians, an only previously reported Russian family had compound 
heterozygosity for novel mutations. Delayed diagnosis in cases 1 and 2 
points to Allgrove syndrome underestimation in practice.

 G.E. Rudenskaya: None. E.Y. Zakharova: None.

J02.15
Thoracic syrinx and ventriculomegaly in a girl with alpha-thalassemia 
mental retardation syndrome, chromosome 16 related
A. C. Yu, J. Richer;  
Children‘s Hospital of Eastern Ontario, Ottawa, ON, Canada.

We describe a 5-year-old girl with dysmorphic features, developmental delay, 
alpha-thalassemia trait and hypotonia who, at 3 years old, was discovered to 
have ventriculomegaly and a thoracic syrinx on MRI. A genomic microarray 
identified a 1.819 Mb isolated monosomy of 16p13.3. Fluorescence in situ 
hybridization of the proband and her parents confirmed that this deletion 
was de novo. Alpha-thalassemia mental retardation chromosome 16 related 
syndrome (ATR-16) is a contiguous gene syndrome due to the deletion of 
α-1, α-2 and a variable number of surrounding genes. A literature review 
revealed only 23 reported cases of pure monosomy of 16p13.3. Although 
several of these cases have described neurologic abnormalities, such as hy-
potonia, impaired coordination or seizures, only two patients have reported 
radiologic imaging which were both abnormal: one patient had asymmetry 
of the periventricular white matter volume with thinning of the corpus cal-
losum on CT, while the other patient had an arachnoidal cyst in the right 
temporal lobe on MRI. Syrinx are rare with an estimated 8.4 new cases of 
syrinx per year per 100 000 people. Our patient is the first reported case 
of a syrinx in a child with ATR-16 syndrome. It remains unclear whether 
a thoracic syrinx is a more frequent finding in ATR-16 than in the general 
population. However, based on the clinical presentation of our patient, we 
advocate for early imaging of the entire spine in children with ATR-16 and 
focal neurologic symptoms.

 A.C. Yu: None. J. Richer: None.

J02.16
Anal Atresia, Coloboma, Microphthalmia, and Nasal Skin Tag in a 
Female Patient with 3.5 Mb Deletion of 3q26 encompassing SOX2
N. J. M. Salem1, M. Hempel1, K. Heiliger1, S. Hosie2, T. Meitinger1, K. Oexle1;  
1Institute of Human Genetics, MRI, München, Germany, 2Department of Pediatric 
Surgery, Klinikum Schwabing, München, Germany.

A full term female newborn presented with prominent forehead, bilateral 
microphthalmia, iris coloboma and cataract, wide intercanthal distance, lar-
ge, low set and protruding ears, skin tag at the left nasal nostril, imperforate 
anus with rectovestibular fistula, and postnatal growth delay with brachymi-
crocephaly. A marker chromosome was not detectable and the copy number 
of 22q11 was normal. However, array CGH revealed a 3.5 Mb microdeletion 
of chromosome region 3q26.32-3q26.33 (chr.3:178,598,162-182,114,483; 
hg19) which comprised the SOX2 gene. While SOX2 haploinsufficiency is 
known to cause microphthalmia and coloboma, it has not been described 
before in patients with anal atresia. Possible relations to the Notch and sonic 
hedgehog pathways will be evaluated.

 N.J.M. Salem: None. M. Hempel: None. K. Heiliger: None. S. Hosie: None. T. 
Meitinger: None. K. Oexle: None.

J02.17
CNV analysis in monozygotic twin pairs discordant for uro-rectal 
malformations
M. Draaken1,2, F. Baudisch3, E. Bartels1, E. Schmiedeke4, S. Bagci5, P. Bartmann5, M. M. 
Nöthen1,2, M. Ludwig3, H. Reutter1,5;  
1Institute of Human Genetics, University of Bonn, Bonn, Germany, 2Department of 
Genomics, Life & Brain Center, Bonn, Germany, 3Department of Clinical Chemistry and 
Clinical Pharmacology, University of Bonn, Bonn, Germany, 4Department of Paediatric 
Surgery and Urology, Centre for Child and Adolescent Health, Hospital Bremen-Mitte, 
Bremen, Germany, 5Department of Neonatology, University of Bonn, Bonn, Germany.

Monozygotic (MZ) twins are expected to be identical for their genome and 
phenotype. A large number of reports on discordant MZ twin pairs suggest 
that this phenomenon might be explained by very early post-twinning muta-
tional events. Uro-rectal malformations, especially anorectal malformations 
(ARM) and the bladder-exstrophy-epispadias complex (BEEC) occur mostly 
sporadic and are associated with reduced reproduction. We hypothesized 

that early post-twinning CNVs might contribute to the discordance in MZ 
twin pairs with ARM or the BEEC and this may help in identifying further 
chromosomal regions involved in the development of these malformations.
We investigated four discordant MZ twin pairs (3 ARM, 1 BEEC) using Illu-
minas’ HumanOmni1-Quad Chip. CNVs were predicted using the program 
QuantiSNP (v2.2) that used an Objective-Bayes Hidden-Marcov model for 
the estimation. In order to identify possible disease causing de novo CNVs 
we searched for CNVs present (i) only in the affected twin but not in the 
unaffected twin or the parents and (ii) in both twins but not in their unaffec-
ted parents (resembling incomplete penetrance). The remaining CNVs from 
each patient were also filtered against an internal control cohort as well as 
publicly available databases.
After filtering no potentially causative CNV remained. Our results suggest 
that post-twinning CNV events in the human coding regions have not contri-
buted to the discordant phenotypes in the investigated MZ twin pairs. Pos-
sible causes for the discordant phenotypes include changes in regulatory 
elements or smaller genetic changes within coding regions, which may be 
detectable with whole genome sequencing.

 M. Draaken: None. F. Baudisch: None. E. Bartels: None. E. Schmiedeke: 
None. S. Bagci: None. P. Bartmann: None. M.M. Nöthen: None. M. Ludwig: 
None. H. Reutter: None.

J02.18
A sporadic Tunisian Apert syndrome case resulting of Pro253Arg 
mutation in fibroblast growth factor receptor 2
R. Louati1, N. B. ABDELMOULA1, W. Ben Romdhane2, M. Zenker3, T. Rebai1;  
1Medical University, Sfax, Tunisia, 2Regional Hospital, Gabes, Tunisia, 3Institute of 
Human Genetics University Hospital Magdeburg, Magdeburg, Germany.

Unregulated fibroblast growth factor 2 (FGF2) signaling caused by mutati-
ons in the fibroblast growth factor receptor (FGFR2) leads to human cranio-
synostosis such as the Apert syndrome.
We report on a sporadic Tunisian Apert syndrome case for who the genetic 
evaluation revealed heterozygous C-G transversion in exon 7 of FGFR2 gene 
[dbSNP:rs77543610], resulting in a pro253-to-arg (P253R) gain-of-function 
substitution within a highly conserved linker region between the second 
and third extracellular immunoglobulin domains of the protein.
A 6-month-old girl, born of healthy distant consanginous parents, was 
referred for our genetic consultation because of severe cranial and limbs 
skull malformations, facial dysmorphic features and congenital heart defect 
(atrial septal defect). She died few months before diagnosis confirmation of 
Apert syndrome which was made in the basis of dysmorphic evaluation. In 
fact, the patient presented cranial skull malformations with brachycephaly, 
high and prominent forehead and a flat posterior cranium resulting from 
premature fusion or synostisis of bilateral coronal sutures demonstrated by 
radiography. Moreover, she had short neck, a concave face due to midfacial 
hypoplasia, short nose, low set ears and bulging and broadly spaced eyes. 
She had particularly the uncommon severe form of limbs abnormalities (ro-
sebud hands and feet) with bilateral complex syndactly of hands and feet.
Molecular investigation of hot spot mutations by direct sequencing and de-
tection of P253R mutation was helpful in confirmation of the diagnosis. Ad-
ditionally, syndactyly in both the hands and the feet which was reported as 
more severe in patients with the P253R mutation was elucidated.

 R. Louati: None. N.B. Abdelmoula: None. W. Ben Romdhane: None. M. 
Zenker: None. T. Rebai: None.

J02.19
Acute lymphocytic leukaemia in a child with Beckwith-Wiedemann 
syndrome
I. M. Furquim1, C. E. F. Andrade1, A. C. de Paula2, R. Guedes3, S. Epelman3, E. S. Ramos4;  
1Unidade de Genética - Hospital Santa Marcelina, São Paulo, Brazil, 2Unidade de 
Genética - Hospital Municipal da Criança e Adolescente, Guarulhos, Brazil, 3Unidade de 
Oncologia Pediatrica - Hospital Santa Marcelina, São Paulo, Brazil, 4Departamento de 
Genética - FMRPUSP, Ribeirao Preto, Brazil.

Beckwith-Wiedemann syndrome (BWS) is a rare overgrowth syndrome 
associated with cancer predisposition. BWS is phenotypically variable, but 
it is usually recognisable at birth based on clinical features. It may include 
macrosomia, macroglossia, abdominal wall defects and visceromegaly. Bet-
ween 2% and 30% of BWS patients (depending of the molecular anomaly 
identified) develop cancer, most commonly of embryologic origin.There has 
been three reports of BWS patients who develop acute leukemia, but little 
information about the molecular analysis was available for most of the pa-
tients. Herein we report the case of a 5-year-old female patient diagnosed 
with BWS who developed a B-type acute lymphoblastic leukaemia (ALL). 
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She is the first child of non consanguineous parents diagnosed with BWS 
during the neonatal period, after an unenventful pregnancy. Triad of ma-
crosomia, posterior helical ear pits and macroglossia led to the diagnosis 
of BWS. Follow-up of this patient was carried out as recommended. At 5, 
she felt fatigue and suffered from shortness of breath. Upon physical exami-
nation she exhibited pale skin and hepatosplenomegaly. Laboratory studies 
were performed and the diagnosis of ALL was made. Cytogenetic analysis 
of peripheral blood was previously normal and further molecular testing to 
identify epigenetic and genomic alterations of chromosome 11p15 is being 
performed. Different genetic disorders, such as trisomy 21 and ataxia-telan-
giectasia, have been associated with ALL. Further investigation is necessa-
ry, but it is conceivable that a causal relationship exists between BWS and 
ALL.

 I.M. Furquim: None. C.E.F. Andrade: None. A.C. de Paula: None. R. Guedes: 
None. S. Epelman: None. E.S. Ramos: None.

J02.20
First familial case of inherited 2q37.3 deletion with isolated skeletal 
abnormalities including brachydactyly type E and short stature.
N. Jean-Marçais1, V. Ribault2, M. Decamp1, J. Andrieux3, M. Gérard1, M. Kottler1,4, G. 
Plessis1;  
1Service de Génétique, Caen, France, 2Endocrinologie Pédiatrique, Caen, France, 
3Laboratoire de Génétique Moléculaire, Lille, France, 4UFR de Médecine, Caen, France.

Albright hereditary osteodystrophy-like syndrome is also known as Bra-
chydactyly-mental retardation syndrome (BDMR) (OMIM 60040). This 
complex disorder includes hypotonia, intellectual deficiency, seizures, sleep 
disturbances, obesity, short stature, craniofacial abnormalities and skeletal 
abnormalities including brachydactyly type E in approximately half of ca-
ses. Patients with 2q37 microdeletions or HDAC4 mutations are defined as 
having an AHO-like phenotype with normal stimulatory G (Gs) function. We 
report on the first family case of 2q37.3 deletion with brachydactyly E and 
short stature without intellectual deficiency. The proband is a 11 year-old 
female, the first child of healthy unrelated parents. She first consults at age 
of 8 for bilateral shortening of the IVth, Vth metacarpals and of the III, IV, V 
metatarsals. She had mild dysmorphic features, a normal psychomotor de-
velopment. At the age of 11, she measures 131 cm (-1,8DS). Her father has 
similar dysmorphic features. He has normal intellect. His skeletal manifesta-
tions comprised bilateral shortening of the IV, Vth metacarpals and bilateral 
shortening of the III, IV, V metatarsals and relative short stature. The sisters, 
mother and grand-mother of the father have a short stature and brachy-
metarcarpy /brachymetatarsy. DNA microarray analysis revealed a small 
deletion at 2q37.3 inherited from proband’s father. This deletion includes 
HDAC4, interrupted in intron 2 and TWIST2, MGC16025 included in HDAC4, 
FLJ43879 and the 3’ telomeric part of LOC151171. To conclude, we suggest 
that haploinsufficiency of HDAC4 causes a variety of phenotypes going from 
isolated brachydactylie E to brachydactyly-mental retardation syndrome.

 N. Jean-Marçais: None. V. Ribault: None. M. Decamp: None. J. Andrieux: 
None. M. Gérard: None. M. Kottler: None. G. Plessis: None.

J02.21
Abnormal skull shape, bowing of the femora and tetralogy of Fallot as 
prenatal presentation of Carpenter syndrome.
D. Haye1, C. Collet2, C. Sembely-Taveau3, G. Haddad4, C. Denis5, J. Poinsot6, A. L. Suc7, A. 
Listrat8, A. Toutain1,9;  
1Service de Génétique, CHU Tours, France, 2Service de Biochimie et Biologie Moléculaire, 
Hôpital Lariboisière, Paris, France, 3Service de Radiologie Pédiatrique, CHU Tours, 
France, 4Service de Gynécologie Obstétrique, CH Blois, France, 5Service de Gynécologie 
Obstétrique, CHU Tours, France, 6Service de Médecine Pédiatrique, CHU Tours, France, 
7Service de Médecine Néonatale, CHU Tours, France, 8Service de Neurochirurgie 
Pédiatrique, CHU Tours, France, 9UMR INSERM U930, Faculté de Médecine, Tours, 
France.

Carpenter syndrome, also known as ‘acrocephalopolysyndactyly type II’, 
is a rare autosomal recessive disorder characterized by multiple sutures 
craniosynostosis, preaxial polydactyly of the feet, post-axial polydactyly of 
the hands and soft-tissue syndactylies. Six different mutations in the RAB23 
gene have been identified in 21 patients from 16 independent families until 
now.
We report here the first prenatal description of Carpenter syndrome with a 
RAB23 mutation. It was the fifth pregnancy of healthy consanguineous Tur-
kish parents. Cystic hygroma and bowed femora were seen on ultrasound 
scan since 14-15 weeks of gestation. In addition, at 22 weeks a complex 
heart defect (double outlet right ventricle of Fallot type) was detected. At 
28 weeks abnormal skull shape with irregular outlines and too easily visib-
le brain structures, associated with bowing of the femora raised the que-

stion of osteogenesis imperfecta. This was reinforced by the fetal bone CT 
scan which showed the same skeletal anomalies and suggested a depressed 
fracture of the skull. However, physical examination and skeletal X-rays of 
the newborn patient lead to the diagnosis of Carpenter syndrome. Direct 
sequencing of the RAB23 gene identified a novel homozygous frameshift 
mutation c.481G>C (p.Val161Leu).
This observation illustrates the difficulty of prenatal diagnosis of Carpenter 
syndrome. Tetralogy of Fallot and bowing of the femora are rare postnatal 
findings which were reported each in only one patient among the 21 cases 
of Carpenter syndrome with RAB23 mutations. Carpenter syndrome should 
therefore be considered in case of abnormal skull shape with bowed femora, 
and cardiac defect.

 D. Haye: None. C. Collet: None. C. Sembely-Taveau: None. G. Haddad: 
None. C. Denis: None. J. Poinsot: None. A.L. Suc: None. A. Listrat: None. A. 
Toutain: None.

J02.22
Autosomal structural changes detected after birth,Genetic Center 
experience
M. Militaru1,2, R. Popp1, A. Trifa1,2, C. Andrei2, C. Gug3, E. Dronca1, A. Maris4, M. Militaru1,4;  
1UMF “Iuliu Hatieganu”, Cluj-Napoca, Romania, 2Genetic Center, Cluj-Napoca, Romania, 
3UMF “Victor Babes”, Timisoara, Romania, 4Children‘s Hospital, Cluj-Napoca, Romania.

Introduction
Chromosome abnormalities account for 50% of all spontaneous miscarria-
ges and are present in 0,5-1% of all newborn infants. On an individual basis, 
most of these are very rare, but together they make a major contribution to 
human morbidity and mortality.
Material and Methods
Were cytogenetically investigated a total of 927 patients between the years 
2010 - 2012 using G banding technique for identifying and characterizing 
the chromosomes of lymphocytes.
Results
We identified a total of 121 chromosomal aberrations (13%), of which 83 
were number abnormalities (8.9%) and 38 were structural abnormalities 
(4.1%). Of the 38 structural abnormalities, 28 were autosomal chromoso-
mal abnormalities. Changes in chromosome structure encountered were: 
different translocations-11 cases, deletions-7 cases, inversions-5 cases, 3 
cases chromosomal polymorphisms and 2 cases of marker chromosomes.
Conclusions
Detection of structural chromosomal abnormalities is a key element for 
both correct etiologic diagnosis and genetic counseling. The results are com-
parable to those of similar studies.

 M. Militaru: None. R. Popp: None. A. Trifa: None. C. Andrei: None. C. Gug: 
None. E. Dronca: None. A. Maris: None. M. Militaru: None.

J02.23
CNVs and complex rearrangements: Investigation in patients with 
congenital anomalies and development delay
R. L. Dutra1,2, E. A. Zanardo1,2, F. B. Piazzon1,2, A. T. Dias1,2, M. M. Montenegro1,2, M. 
M. Basso1,2, G. M. Novo-Filho1,2, T. V. M. M. Costa1, A. M. Nascimento1, C. A. Kim2, L. D. 
Kulikowski1,2;  
1Department of Pathology, Cytogenomics Lab/ LIM 03, HC-FMUSP, Sao Paulo, Brazil, 
2Genetics Unit, Department of Pediatrics/ LIM 36, HC-FMUSP, São Paulo, Brazil.

Introduction: The genomic imbalances are the most common cause of 
miscarriage, congenital anomalies and developmental delay, however the 
etiology of these imbalances are not well understood, making difficult the 
counseling genetics and the treatment. In recent years the improvement of 
cytogenomics diagnostic techniques, such as the MLPA (Multiplex Ligation-
dependent Probe Amplification) and the screening by arrays showed that 
changes in gene copy numbers (CNVs) influence the pathogenic variabili-
ty of phenotypes in different syndromes. Patients and methods: Thus, the 
present studied the presence of CNVs in 278 patients with congenital ano-
malies and developmental delay, by MLPA technique using specific kits for 
microdeletions syndromes (P064) and subtelomeric regions (P036 e P070). 
Results: We identified changes in the gene copy numbers (CNVs) in 89/ 278 
patients (32%), 49 patients (17.6%) by P064 kit and 40 patients (14.4%) by 
P036 and P070 kits. Complex rearrangements were observed in seven pati-
ents, including three patients with normal gene copy numbers interspaced 
with genomic duplications and/or deletions, confirmed by oligo-array tech-
nique (CytoScan™ Affymetrix®). Conclusion: Although array is the first-tier 
cytogenomic test for detection of CNVs, the MLPA technique can be used like 
an alternative screening test, mainly in the cases with multiple congenital 
anomalies and developmental delay. In addition, the recognition that the 
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human genome contains a large number of CNVs associated with the origin 
of chromosomal rearrangements improved our understanding of genetic 
variation and the genotype-phenotype correlation.

 R.L. Dutra: None. E.A. Zanardo: None. F.B. Piazzon: None. A.T. Dias: 
None. M.M. Montenegro: None. M.M. Basso: None. G.M. Novo-Filho: 
None. T.V.M.M. Costa: None. A.M. Nascimento: None. C.A. Kim: None. L.D. 
Kulikowski: None.

J02.24
A coalescence of two syndromes in a girl with a terminal deletion and 
inverted duplication of chromosome 5
D. Krgović1, A. Blatnik1, A. Burmas2, A. Zagorac1, N. Kokalj-Vokač1,3;  
1Laboratory of Medical Genetics, University Medical Centre Maribor, Maribor, Slovenia, 
2Pediatrics Clinics, University Medical Centre Maribor, Maribor, Slovenia, 3Faculty of 
Medicine, University of Maribor, Maribor, Slovenia.

Rearrangements involving chromosome 5p often result in two syndromes, 
Cri-du-chat (CdCS) and trisomy 5p, caused by a deletion and duplication, 
respectively. A cat-like cry is considered to be a hallmark observed in CdC 
patients. The 5p15.2 has been define as critical region of CdCS, however 
genotype-phenotype studies allowed isolation of particular characteristics 
such as speech delay, cat-like cry or mental retardation, caused by distinct 
deletions of 5p. A varius clinical outcome was also observed in patient with 
trisomy 5p. A duplication of 5p10-p13.1 manifest in more severe phenotype, 
while trisomy of regions distal to 5p13 mainly causes mild and indistinct 
features. Combination of terminal deletion and inverted duplication of 5p 
are infrequent in literature. Consequences of these chromosomal rearran-
gements differ, depending on size of deletion and duplication in particular 
cases, although authors mainly describe deletion as causative for clinical 
picture observed. Here we present a newborn girl with de novo terminal 
deletion and inverted duplication of chromosome 5p. Our patient presents a 
cat-like cry, characteristic of CdCS, but features like dolichocephaly, macro-
cephaly and ear malformations, observed in trisomy 5p, are also present. We 
assume that deletion will probably have minor impact in clinical outcome, 
involving just a region responsible for speech delay as described in CdCS. 
A duplication on contrary will probably result in more severe phenotype, 
especially considering that some characteristics are still not fully revealed. 
Interestingly, a cat-like cry was noted in our patient, despite the fact that 
deletion is not fully consistent with previously defined critical region.

 D. Krgović: None. A. Blatnik: None. A. Burmas: None. A. Zagorac: None. N. 
Kokalj-Vokač: None.

J02.25
Contribution of 7q33 deletion in a portuguese family with intellectual 
disability and multiple dysmorphic features
A. Fortuna1, M. Barbosa1, F. Lopes2, S. Sousa2, C. Gomes2, P. Maciel2;  
1Centro Genética Medica Jacinto Magalhães, Porto, Portugal, 2Life and Health Research 
Institute,University of Minho, Braga, Portugal.

Intellectual disability (ID) is one of the most frequent/ disabling neurologi-
cal impairments in adolescents. aCGH in routine diagnostic may reveal un-
determined genomic imbalances and ID associated genes.
A maternally inherited 7q33 deletion is reported (19-year-old male, mild ID, 
IQ= 53). Clinical evaluation: short stature, dysmorphisms (frontal cowlick-
two whirlwind at forehead, spiky hair, bulbous/snub nose, downslanting 
palpebral fissures, epicanthic folds, deep-set eyes, bushy eyebrows, thin up-
per lip, poor dental implantation, narrow cleft palate, dysplastic ears and 
prognatism, aggressiveness and hyperactivity. His sister (IQ=62, short sta-
ture, facial dysmorphisms) has the same alteration. Their mother has mild 
MR and similar dysmorphisms.
The deletion was determined by aCGH analysis (human genome CGH Agi-
lent 180K custom array, mean resolution of 17Kb) (Agilent, Santa Clara-CA). 
Confirmation studies and inheritance analysis were done by qPCR (frag-
ment designed inside altered region).
aCGH revealed a 2Mb deletion (15 genes: AGBL3, AKR1B1, AKR1B10, 
AKR1B15, BPGM, C7orf49, CALD1, CNOT4, EXOC4, LRGUK, NUP205, SLC35B4, 
STRA8, TMEM140, WDR91) in 7q33. One of the most interesting deleted ge-
nes is the CNOT4 (CCR4-NOT transcription factor complex, subunit 4) gene: 
CNOT4 protein plays both positive and negative roles in transcriptional re-
gulation and positive role in transcriptional elongation. In yeast, the ortho-
log of CNOT4 (Not4) regulates the expression of Jhd2 (the yeast ortholog of 
JARID1C, for which mutations have been described in a X-linked ID patient).
aCGH was essential for detecting this imbalance and this family’s diagnosis. 
Comparison with similar cases, expression and functional studies may help 
us clarify the relevance of the deleted genes for ID.

 A. Fortuna: None. M. Barbosa: None. F. Lopes: None. S. Sousa: None. C. 
Gomes: None. P. Maciel: None.

J02.26
Down Syndrome and the spectrum of associated malformations
G. S. Doros1, A. V. Popoiu1, A. But2, M. Gafencu1;  
1“Victor Babes“ University of Medicine and Pharmacy, Timisoara, Romania, 2“Louis 
Turcanu“ Emergency Children Hospital, Timisoara, Romania.

Aim: To present the spectrum of associated malformations in Down syndro-
me patients from our clinic, the largest in the west part of Romania.
Material and methods: Between 2010-2012, a number of 29 patients con-
firmed with Down Syndrome, were admitted in our clinic. The age was bet-
ween 1 mo and 15 yo. Sex ratio: 52% female, 48% male. 68 % were from 
urban area and 32% from rural. All of them performed clinical examination, 
lab tests, ECG, Echocardiography, abdominal ultrasound and selective car-
diopulmonary X ray and angio CT.
Results: Congenital heart defect(CHD) was present in 75% of patients. Only 
5 cases presented cyanotic CHD: 75% Fallot Tetralogy, 25% double out-
let right ventricle. 24 cases presented noncyantic CHD: 39% atrial septal 
defect(ASD), 33% complex heart malformations, 22% ventricular septal 
defect(VSD), 6% complete atrioventricular canal defect. Two patients with 
heart defect associated renal malformations: unilateral hydronephrosis and 
ureteral hypoplasia or stenosis, severe in one case, due to gr. III/IV of hydro-
nephrosis. The patient with severe hydronephrosis had to perform kidney 
surgery, prior to heart intervention. One case associated to heart malforma-
tion, congenital ectropion and cataract.
Conclusions:
In our group, ASD was dominant. Lower than in literature was VSD and 
atrioventricular canal defect. Severe renal malformation was discovered 
late in life and was a priority to surgery. Not all parents with Down Syndro-
me children are directed to a pediatric screening in the first year of life. To 
screen for malformations of all Down syndrome patients is mandatory at 
discharge from the newborn unit.

 G.S. Doros: None. A.V. Popoiu: None. A. But: None. M. Gafencu: None.

J02.27
Down syndrome with Type 2 Abernethy malformation, porto-systemic 
shunt and hepato-pulmonary hypertension
R. Stroescu1,2, T. Bizerea1, O. Marginean1,2, G. Doros1,2;  
1Louis Turcanu Emergency Hospital for Children, Timisoara, Romania, 2V. Babes 
Medicine and Pharmacology University, Timisoara, Romania.

Introduction: The type II Abernethy malformation is an extremely rare 
abnormality of the splahnic venous system, where portal venous blood is 
diverted away from the liver through latero-lateral shunts. Associations 
between Abernethey malformation and portal aneurysm are rare; few cases 
have been described in the literature until now.
Material and Methods: To report a one month-old male, diagnosed with 
Down syndrome, who was admitted in our clinic for complex investigations, 
to detect associated pathology.
Results: Atrial septal defect (ASD), with platypnea and increased vascular 
markings on X ray were found. The ASD was too small to explain the in-
creased pulmonary circulation. No pulmonary artery hypertension was 
found. Pulmonary artery and inferior vena cava were dilated. Additional 
investigations were performed: abdominal ultrasound and angio CT scan. 
Type II Abernethey malformation and portal vein aneurysm, with porto-
systemic shunt were the diagnose that stated to produce hepato-pulmonary 
hypertension. The O2 Sat vary from orto to clino position.
Conclusions: It is the first case described in the literature of Down syndrome 
with congenital heart defect (ASD) associated with type 2 Abernethy mal-
formation and portal aneurysm with porto-systemic shunt. Our patient is 
at high risk of developing hepato-pulmonary syndrome due to angiogenic 
factors from spleen, that bypass the liver, hepatic encephalopathy and long 
term metabolic complications due to liver dysfunction. He was addressed to 
the hepatic surgery department, to decide the closure of the porto-systemic 
shunt or to wait for hepatic transplant.

 R. Stroescu: None. T. Bizerea: None. O. Marginean: None. G. Doros: None.
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J02.28
Ellis-Van Creveld syndrome with preauricular sinus: report of two 
Turkish female patients
M. S. Yildirim, A. G. Zamani, E. Tuncez, A. Acar;  
Necmettin Erbakan University, Meram Medical Faculty, Department of Medical Genetics, 
Konya, Turkey.

Ellis-Van Creveld(EVC) Syndrome(OMIM 225500) is a rare chondro-ecto-
dermal dysplasia characterized by short ribs, polydactyly, growth retar-
dation, ectodermal and heart defects. The birth prevalence in non-Amish 
population is estimated as 7/1,000,000. The phenotype is variable and is 
inherited in an autosomal recessive pattern with parental consanguinity has 
been reported in about 30% of cases. Mutations in EVC and EVC2 genes, 
located in a head-to-head configuration on chromosome 4p16, have been 
associated with this syndrome. We report two Turkish female patients with 
EVC syndrome born to consanguineous parents.
Patient 1: A 8-year-old female patient presented with short stature, short 
limbs, sparse hair, blue sclera, broad base to nose, simple philtrum, high pa-
late, hypodontia, prominent and simple ears, pectus carinatum, increased 
lumbar lordosis, sacral dimple, lateral deviation of the toes, dysplastic nails. 
She has undergone surgical correction of postaxial polydactyly of all four 
limbs.
Patient 2: A 2-year-old female patient presented with short stature, short 
limbs, prominent occiput, sparse hair, epicanthus, depressed nasal bridge, 
high palate, short and deep philtrum, hypodontia, preauricular sinus and 
skin tag behind the right ear, deep plantar creases, hemangioma located on 
neck(2x0.5cm), dysplastic nails. She had a history of neonatal teeth and sur-
gical correction of bilateral postaxial polydactyly of hands.
In conclusion, we present the first report, to our knowledge, of EVC syndro-
me with preauricular sinus in the literature and also discuss the variable 
expression, management and genetic counseling.

 M.S. Yildirim: None. A.G. Zamani: None. E. Tuncez: None. A. Acar: None.

J02.29
Interstitial dup(6)(q22.3q24) characterized by cCGH resulting from 
familial inv ins(6)(p11.2q25.3q22.3): case report
N. Oliva-Teles1, M. M. Ribeiro1, B. Marques1, H. Correia1, J. Aires-Pereira2, C. Dias1, A. 
Fortuna1;  
1Centro de Genética Médica Jacinto Magalhães, INSA I.P., Porto, Portugal, 2U. L. Saúde 
Matosinhos, EPE, Matosinhos, Portugal.

We report on a female child aged 2 months, referred for complex cardiac 
anomalies and Down-like facial dysmorphisms, strongly suggesting a pos-
sible chromosomal abnormality. Chromosomal studies with high-resolution 
GTG banding showed an abnormal chromosome 6. The parents were investi-
gated and their karyotypes revealed a normal chromosomal constitution in 
the father and an inv ins(6)(p11.2q25.3q22.3) in the mother; the latter was 
also present in the maternal grandmother, allowing us to conclude that the 
child’s abnormality was a recombinant of the apparently balanced familial 
inverted insertion. Comparative genomic hybridization (cCGH) techniques 
proved that the abnormal chromosome 6 found in the proband has a dupli-
cation of the segment 6q22.3→6q24, with an extension of 24 Mb, resulting 
in the partial trisomy of that segment. The final karyotype of the child was 
thus: 46,XX,rec(6)dup(6q)inv ins(6)(p11.2q25.3q22.3)mat.ish cgh dup(6)
(q22.3q24).
The patient’s follow-up studies were only possible until she was 5 months 
and her main clinical features included dysmorphic facial features with pla-
giocephaly, membranous auricular and ventricular septal defects and deve-
lopmental delay.
This is the first presentation of a “pure” interstitial duplication of bands 
6q22.3 to 6q24. The authors enhance the importance of an adequate use of 
molecular cytogenetic techniques such as the use of oligonucleotide-based 
array-CGH in a clinical diagnostic laboratory for detecting subtle chromo-
some imbalances and accurately define the breakpoints in patients with 
atypical phenotypic characteristics, while assuring a good cost-efficiency 
diagnostic rate. The cytogenetic and clinical findings in this newly reported 
duplication are also compared with previously published similar data.

 N. Oliva-Teles: None. M.M. Ribeiro: None. B. Marques: None. H. Correia: 
None. J. Aires-Pereira: None. C. Dias: None. A. Fortuna: None.

J02.30
A Novel MEK1 Mutation in a Patient with LEOPARD Syndrome
E. Nishi1,2, S. Mizuno3, Y. Aoki4, Y. Saito4, Y. Fukushima5, Y. Matsubara4, T. Kosho5;  
1Division of Medical Genetics, Nagano Children’s Hospital, Azunimo city, Japan, 
2Department of Medical Genetics, Shinshu University Graduate School of Medicine, 

Matsumoto, Japan, 3Department of Pediatrics, Central Hospital, Aichi Human Service 
Center, Kasugai city, Japan, 4Department of Medical Genetics, Tohoku University School 
of Medicine, Sendai, Japan, 5Department of Medical Genetics, Shinshu University School 
of Medicine, Matsumoto, Japan.

LEOPARD syndrome (LS) is characterized by lentigines, ECG conduction ab-
normalities, ocular hypertelorism, pulmonary stenosis, abnormal genitalia, 
growth retardation, and sensorineural deafness. PTPN11, RAF1, and BRAF 
have been reported to be causal for LS [Digilio et al. 2002, Pandit et al. 2007, 
Sarkozy et al. 2009]. Here, we report a patient with LS who has been found to 
have a novel MEK1 mutation. The patient, a Japanese 13-years-old boy, was 
born at 41 weeks and 4 days of gestation with the birth weight as 4350g. He 
showed hypotonia and sucked poorly in the neonatal period. His psychomo-
tor development was delayed with DQ as 55 at age 19 months. Around the 
age 3 years, lentigines appeared on his face and limbs. He had flexion defor-
mity of bilateral knees. His linear growth was retarded but showed spurt 
from age 9 years because of precocious puberty. When seen by us at age 10 
years, he weighs 22.1kg (−1.5SD), height 130cm (−1.2SD), and OFC 51.8cm 
(−1SD). He had multiple lentigines, ocular hypertelorism, and sensorineu-
ral hearing impairment, but showed no ECG abnormalities or hypertrophic 
cardiomyopathy (HCM). He was clinically diagnosed as LS according to the 
criteria by Voron [1976]. Molecular investigation demonstrated a de novo 
heterozygous missense mutation in MEK1 (c.305A>G; p.E103G). To date, he-
terozygous missense MEK1 mutations have been reported in four patients 
clinically diagnosed as cardiofacialcutaneous (CFC) syndrome without HCM 
in all four and with nevi in one [Dentici et al. 2009]. Heterozygous missense 
MEK1 mutations could cause phenotypic spectrum including CFC and LS.

 E. Nishi: None. S. Mizuno: None. Y. Aoki: None. Y. Saito: None. Y. Fukushima: 
None. Y. Matsubara: None. T. Kosho: None.

J02.31
Molecular findings of three different male under- virilization cases 
with 47, XXY karyotype.
K. Ulucan1, T. Akcay2, M. Boyraz3, N. Taskin4;  
1Üsküdar University, Faculty of Engineering and Natural Sciences, Department of 
Molecular Biology and Genetics, Istanbul, Turkey, 2Dr. Sadi Konuk Education and 
Research Hospital, Department of Pediatric Endocrinology, Istanbul, Turkey, 3Fatih 
University, Faculty of Medicine, Department of Pediatric Endocrinology, Ankara, Turkey, 
4Kanuni Sultan Süleyman Education and Research Hospital, Division of Pediatrics, 
Istanbul, Turkey.

Introduction: Male under virilization is a rare condition mostly due to the 
mutations of hormone genes that effect male reproductive tract. One of the 
most important gene mutations that effect that pathway is the androgen re-
ceptor gene (AR) mutations, located at Xq12 in individuals with 46, XX. In 
this report, we present the AR and SRD5A2 gene analysis of three different 
under- virilized patients with 47, XXY karyotype.
Materials and Methods: Chromosome analysis of the patients were as-
sessed by standard lymphocyte karyotype, with Giemsa staining. PCRs were 
carried out by amplifying all the exons of related genes, and direct sequen-
cing protocol was applied for mutation detection.
Results: One of the patients had no mutation in AR and SRD5A2 genes, but 
had a 23 repeat polymorphism on exon 1 of AR gene. The second had no 
mutation in AR gene, had a 22 and 23 repeats polymorphism, but had a ho-
mozygous p.G196S mutation in SRD5A2 gene. The third had a heterozygous 
mutation in p.F891L in AR gene, with a 16 and 21 repeat polymorphism, and 
had no mutation in SRD5A2 gene.
Discussion: 47, XXY karyotype is a very rare condition in male virilization 
cases. Mutations in AR gene, in addition with SRD5A2 gene, are thought to be 
the common reasons of this condition. According to our results, we suggest 
that not only the AR gene analysis, but also SRD5A2 gene analysis and poly-
Gln polymorphism of the exon 1 of AR gene have important impacts for the 
diagnosis of male under virilization.

 K. Ulucan: None. T. Akcay: None. M. Boyraz: None. N. Taskin: None.

J02.32
Diagnostic pitfalls and mosaic unbalanced translocations: a case of 
18q- deletion syndrome
V. Uliana1, R. Biancheri2, L. Doria Lambda2, A. Rossi3, M. Severino3, M. Malacarne4, C. 
Marciano1, G. Mandrile1, F. Forzano1, E. Di Maria1,5, F. Faravelli1;  
1Division of Medical Genetics, Galliera Hospital, Genova, Italy, 2Department of 
Neuroscience, Istituto G. Gaslini, Genova, Italy, 3Pediatric Neuroradiology, Istituto 
G. Gaslini, Genova, Italy, 4Laboratory of Genetics, Galliera Hospital, Genova, Italy, 
5Department of Health Sciences, University of Genova, Genova, Italy.

We report a male patient with intellectual disability, club feet, growth hor-
mone deficiency and diffuse white matter hypomyelination.
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The patient was first seen at 4 years. On physical examination we noticed: 
height 91 cm (3-10° cnt), weight 14 kg (3-10° cnt); microcephaly (head cir-
cumference 47.5 cm, <3°cnt), brachycephaly, frontal bossing, blue sclerae, 
sparse eyebrows, deep-set eyes, mild strabismus, tented upper lip and sin-
gle palmar crease were noted. Stereotypical behaviours and bruxism were 
present.
Due to neuroradiological and clinical findings, a deletion of the long arm of 
chromosome 18 was hypothesized, but karyotype and subtelomeres FISH 
analysis were normal.
The follow-up evaluation at 10 years of age confirmed the clinical signs and 
symptoms. Array-CGH analysis was then performed and showed two rear-
rangements: a 26 Mb deletion of 18q21.2q23 region (52258392-77982126; 
UCSC hg 19) and a 37 Mb duplication of 9p24.3p13.2 region (271257-
37246576; UCSC hg 19). FISH analysis demonstrated a mosaicism involving 
two cell lines: one showing normal karyotype and one with an unbalanced 
autosomal translocation involving the short arm of chromosome 9 and the 
long arm of chromosome 18. Parental karyotype and subtelomeres FISH 
analysis were normal, indicating a de novo postzygotic rearrangement in 
the proband.
In this case a correct clinical diagnostic hypothesis had been ruled out by 
citogenetic testing and lately confirmed by means of Array-CGH.

 V. Uliana: None. R. Biancheri: None. L. Doria Lambda: None. A. Rossi: 
None. M. Severino: None. M. Malacarne: None. C. Marciano: None. G. 
Mandrile: None. F. Forzano: None. E. Di Maria: None. F. Faravelli: None.

J02.33
Noonan-like Syndrome with Loose Anagen Hair in a Girl Presenting 
with Perinatal Distress and Coarctation of Aorta
M. Zmolikova1, A. Puchmajerova1, P. Hecht2, S. Pruhova3, M. Trkova4, A. Krepelova1;  
1Department of Biology and Medical Genetics, 2nd Faculty of Medicine, Charles 
University in Prague, Prague, Czech Republic, 2Pediatric Cardiocentre, Motol University 
Hospital, Prague, Czech Republic, 3Department of Pediatrics, Endocrinology, 2nd Faculty 
of Medicine, Charles University in Prague and Motol University, Prague, Czech Republic, 
4Gennet, Prague, Czech Republic.

Noonan syndrome belongs together with cardiofaciocutaneous, Costello, 
LEOPARD, neurofibromatosis type I, Legius and CBL-mutation associated 
syndrome into a group of developmental disorders termed RASopathies. 
These conditions are caused by germ line mutations in genes encoding 
for proteins involved in the RAS/MAPK signalling cascade and share many 
phenotypic features (facial dysmorphism, heart defects, short stature, de-
velopmental impairment and other anomalies). Previously, Noonan-like 
syndrome with loose anagen hair (NS/LAH) with facial features reminiscent 
of NS, reduced growth, neurocognitive impairment, cardiac anomalies and 
easily pluckable, slow growing, thin and sparse hair was described. Recently, 
a missense mutation c.4A>G in SHOC2 resulting in the Ser2Gly amino acid 
substitution in the encoded protein was documented. We report on a pati-
ent with molecularly confirmed NS/LAH exhibiting perinatal distress and 
coarctation of the aorta. The girl was rapidly born at 37 weeks gestation at 
home, 3-minute CPR must have been performed. Increased nuchal translu-
cency and aortic coarctation with small VSD was described prenatally, hy-
pertrophic cardiomyopathy and tricuspidal valve dysplasia were detected 
after delivery. The proband presented with facial dysmorphism typical of NS 
with very thin, sparse, slow growing hair, relative macrocephaly, redundant 
skin at the back and neck and abnormal sweating. Reduced growth, consi-
derable dystrophic appearance and failure to thrive together with hypotonia 
and developmental delay mainly in motor milestones occured. Endocrinolo-
gical evaluation revealed very low IGF-1 levels. To our knowledge, coarcta-
tion of the aorta has not been described in this condition yet, so we extend 
phenotypic spectrum of NS/LAH. Supported by the research organisation 
project 00064203.

 M. Zmolikova: None. A. Puchmajerova: None. P. Hecht: None. S. Pruhova: 
None. M. Trkova: None. A. Krepelova: None.

J02.34
Looking like Oculo-auriculo-vertebral spectrum, but different 
diagnosis - clinical study of two cases
C. Rusu1, I. Miron1, M. Volosciuc2, E. Braha1, A. Sireteanu1, L. Butnariu1, D. Mihaila2, C. 
Romanescu3;  
1University of Medicine and Pharmacy, Iasi, Romania, 2Children‘s Hospital, Iasi, Romania, 
3Individual Medical Unit, Iasi, Romania.

Epibulbar dermoids and preauricular tags are clinical features very sug-
gestive for the diagnosis of Oculo-auriculo-vertebral (OAV) spectrum. Ho-
wever, associated features may change the final diagnosis. We present two 

cases that looked like OAV at the first glance, but received a different final 
diagnosis due to the associated features, to illustrate two rare disorders and 
to discuss particularities and patient management.
Case 1: 6 years old female, 5th child of a healthy, young, unrelated couple; 
pregnancy and birth uneventful; normal growth and psycho-motor deve-
lopment; physical examination revealed scalp defects and areas of different 
hair, cleft upper right eyelid, marked bilateral epibulbar dermoids and in-
verted nipples; normal spine radiography, cardiac investigations (ECG, echo-
cardiography) and abdominal ultrasound scan. Diagnosis: Oculo-ectodermal 
syndrome;
Case 2: 8 years old female, raised in an institution (no family, pregnancy or 
birth history); moderate/severe growth and psychomotor retardation; phy-
sical examination revealed proportionate dwarfism, marked facial asymme-
try, downslanting palpebral fissures, nasal tag, mouth deviated to the right, 
median upper alveolar incisure, asymmetric mandible, abnormal right ear, 
moderate/severe intellectual disability; spine radiography: cervical verte-
bral block; echocardiography: ASD; normal renal ultrasound. Diagnosis: Pai 
syndrome.
In conclusion, we present two cases that look like Oculo-auriculo-vertebral 
spectrum (but have a different diagnosis) in order to discuss differential dia-
gnosis, but in the same time to present a comprehensive literature review, to 
illustrate two rare disorders and to discuss patient management.

 C. Rusu: None. I. Miron: None. M. Volosciuc: None. E. Braha: None. A. 
Sireteanu: None. L. Butnariu: None. D. Mihaila: None. C. Romanescu: None.

J02.35
Case report: a novel mutation in GJA1 gene in a family with 
oculodentodigital syndrome
A. Stembalska1, A. Sowińska2, A. Jamsheer2;  
1Department of Genetics, Wroclaw Medical University, Wroclaw, Poland, 2Chair and 
Department of Medical Genetics, Poznan University of Medical Sciences, Poznan, Poland.

Introduction: Oculodentodigital syndrome is a rare, congenital autosomal 
dominant disorder that is characterized by abnormalities of the face, eyes, 
teeth, and limbs. The most common clinical findings include a thin nose, 
short palpebral fissures, type III syndactyly, and dental abnormalities in-
cluding generalized microdontia and enamel hypoplasia. The syndrome is 
caused by GJA1 mutations (6q22-q23), which encodes the gap junction pro-
tein connexin 43.
Clinical case: A two year old girl was referred for genetic evaluation becau-
se of short stature (3-10c), craniofacial dysmorphic features (dysplastic 
ears, microphtalmia, microcornea, palpebral fissure hypoplasia, epicanthal 
folds, thin nose, hypoplastic alae nasi with small nares, prominent columel-
la, cleft soft palate, microdontia, enamel hypoplasia, fine and sparse hair) 
and syndactyly of third and fourth fingers of the right foot, syndactyly with 
camptodactyly of fourth and fifth fingers of the hands. Neither neurological 
symptoms nor congenital defects of internal organs were present in the girl. 
The same facial features and syndactyly of the fingers of the hands in 11 year 
old sister of the proband was observed. The mother of the girls presented 
similar facial features with additional unilateral decreased visual acuity and 
brachydactyly but not syndactyly.
Results: In three family members (mother and two daughters) a novel muta-
tion c.G139C (p.D47H) in GJA1 gene was detected.
Dissusion: Oculodentodigital syndrome is characterized by intra- and in-
terfamilial phenotypic variability. The affected family members presented 
striking similar facial features, but variable skeletal manifestations. In pre-
vention and treatment of the variety of clinical manifestations of oculoden-
todigital syndrome an early diagnosis is important.

 A. Stembalska: None. A. Sowińska: None. A. Jamsheer: None.

J02.36
Severe Pitt-Hopkins-like syndrome caused by a pericentric inversion 
resulting in a 6.7 Mb loss at 18q21.2q21.32 and a deletion at 2q24.2
O. S. Kurinnaia1,2,3, S. G. Vorsanova1,2,3, M. A. Zelenova2,3, A. D. Kolotii1,2, Y. B. Yurov1,2,3, I. Y. 
Iourov1,2;  
1Institute of Paediatrics and Children Surgery, Ministry of Health, Moscow, Russian 
Federation, 2Mental Health Research Center, Russian Academy of Medical Sciences, 
Moscow, Russian Federation, 3Moscow State University of Psychology and Education, 
Moscow, Russian Federation.

Pitt-Hopkins syndrome (PHS) is caused by mutations in TCF4. Additionally, 
significant proportion of PHS cases occurs due to both submicroscopic and 
microscopically visible chromosome imbalances. Karyotyping of a girl with 
severe congenital malformations (renal, ocular and neurological abnorma-
lities; scoliosis; anal atresia; microcephaly) and intellectual disability sho-
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wing facial dismorphisms similar to PHS has suggested a rearrangement of 
chromosome 18. Molecular cytogenetic analysis by FISH has shown that a de 
novo inversion of chromosome 18, i.e. inv(18)(p11.2p21.3), has occurred. 
To gain further insights into genomic basis of the phenotypic outcome, we 
performed array CGH using NimleGen 135K oligonucleotide array. We have 
detected a 6.7 MB loss at 18q21.2q21.32 (50,396,511-57,063,895), which 
has resulted in a loss of 21 OMIM genes including TCF4. Therefore, a geno-
mic basis for PHS-like phenotype was provided. However, some phenotypic 
features could not be attributed to this imbalance. We also detected a de 
novo 2 Mb deletion at 2q24.2 (160,185,503-162,242,742), which has resul-
ted in a loss of 9 OMIM genes. Taking into account the phenotype observed 
in the index case and bioinformatic analysis performed for evaluation of cli-
nical relevance of genomic rearrangements, we concluded that a cumulative 
effect of detected genome rearrangements is the most likely explanation of 
the phenotypic outcome. To our knowledge, this is the first chromosome 18 
inversion associated with PHS-like syndrome. Our report demonstrates that 
array CGH with bioinformatic analysis allow the identification of intrinsic 
causes of clinical conditions regardless of their erroneously evident pheno-
typic manifestations.

 O.S. Kurinnaia: None. S.G. Vorsanova: None. M.A. Zelenova: None. A.D. 
Kolotii: None. Y.B. Yurov: None. I.Y. Iourov: None.

J02.37
The craniometric evaluation on a group of patients with Prader-Willi 
phenotype
D. Belengeanu1, N. Andreescu2, M. Stoian2,3, C. Bratu4, A. Podariu5;  
1University of Medicine and Pharmacy ”Victor Babes” of Timosoara, Department 1, 
Discipline of Oral Rehabilitation, College of Dental Technique, Timisoara, Romania, 
2University of Medicine and Pharmacy ”Victor Babes” of Timosoara, Department 
of Morphologic Microscopy, Discipline of Genetics, Timisoara, Romania, 3Personal 
Genetics-Medical Genetics Center, Bucharest, Romania, 4University of Medicine and 
Pharmacy “Victor Babes” of Timisoara, Department 2, Discipline of Pediatric Dentistry 
and Orthodontics, Timisoara, Romania, 5University of Medicine and Pharmacy ”Victor 
Babes” of Timosoara, Department 1, Discipline of Medical Dental Prevention and Oral 
Health, Timisoara, Romania.

Through availability, facility as technique, craniometry is an investigation 
that allows evaluation, monitoring and description of the subject and three-
dimensional quantification of craniofacial morphology. The aim of the study 
was to assess dynamic changes in morphometric analysis in a well defined 
Romanian group of subjects (26 patients aged 4 to 33 years old) presenting 
clinical signs for Prader-Willi syndrome.
For the study group were registered cephalic, facial and nasal heteroge-
neous-types and the craniometric typologies were studied within the 2 
groups defined by genetic investigations, one with Prader-Willi syndrome 
(18 patients) and the other (8 patients) with varied etiopathogenic substra-
tum, integrated as Prader-like.
Within the study group, the mesocephalic-pattern was the most frequent 
(36,46%), then dolichocephalic (26,92%) and brachycephalic (23,08%), 
only three hyperbrachicephalic cases (11,54%). Regarding the patients’ 
ages in the study group, the dolichocephalic-pattern was specific in child-
hood. The euryprosope-type had the greatest incidence (50%), followed by 
leptoprosope-type (30,77%). As nose model, the 2 Caucasian-characteristic 
types, leptorrhine and mesorrhine, had comparable incidences 38,46%, re-
spectively 34,61%.
For the patients with Prader-like phenotype, heterogeneous data was obser-
ved regarding cranial-type, facial-type and nose-type.
The mesocephalic pattern was the greatest within the Prader-group 
(55,56%) followed by dolichocephalic (27,78%), the brachycephalic-type 
being the lowest (16,67%). Regarding the patients’ age, dolichocephalic-
type was specific in children.
For the Prader-group, the greatest incidence of facial-type was euryproso-
pe (50%). The increased frequency of facial euryprosope-type is correlated 
with the cephalometric parameters which, within this casuistry presented 
reduced size values of inferior-anterior facial floor and mandibular plane 
angle.

 D. Belengeanu: None. N. Andreescu: None. M. Stoian: None. C. Bratu: 
None. A. Podariu: None.

J02.38
Mutational Spectrum of Smith-Lemli-Opitz Syndrome Patients in 
Hungary
K. Koczok1, G. P Szabó1, K. Hadzsiev2, G. Csábi2, L. Balogh3, E. Dzsudzsák1, É. Ajzner4, L. 
Szabó5, V. Csákváry5, A. V Oláh1, I. Balogh1;  
1University of Debrecen, Debrecen, Hungary, 2University of Pécs, Pécs, Hungary, 

3Semmelweis University, Budapest, Hungary, 4Jósa András Teaching Hospital, 
Nyíregyháza, Hungary, 5Markusovszky Hospital, Szombathely, Hungary.

Smith-Lemli-Opitz (SLO) syndrome is an autosomal recessive disorder cha-
racterized by multiple congenital abnormalities and mental retardation. 
The disease is caused by the deficiency of 7-dehydrocholesterol reductase 
(DHCR7) which catalyzes the final step in cholesterol biosynthesis. The pre-
valence of SLO syndrome is between 1:20,000 and 1:40,000 among Caucasi-
ans. Although the mutational spectrum of the disease is wide, approximately 
10 mutations are responsible for more than 80% of the cases. These muta-
tions show a large interethnic variability. Diagnosis of SLO is based on the 
measurement of 7-dehydrocholesterol (7-DHC) in the patient serum and on 
the mutation analysis of DHCR7 gene. In order to establish the mutation dis-
tribution data from Hungary, thirteen patients were tested with suspected 
SLO syndrome in our laboratory. First, serum 7-DHC and total cholesterol 
were measured and molecular genetic analysis of the DHCR7 gene was per-
formed. Complete genetic background of the disease could be identified in 
12 cases. In 1 case only 1 mutation was detected in a heterozygote form. One 
patient was homozygous for the common splice site mutation c.964-1G>C, 
while all other patients were compound heterozygotes. One novel missense 
mutation, c.374A>G (p.Tyr125Cys) was identified.

 K. Koczok: None. G. P Szabó: None. K. Hadzsiev: None. G. Csábi: None. L. 
Balogh: None. E. Dzsudzsák: None. É. Ajzner: None. L. Szabó: None. V. 
Csákváry: None. A. V Oláh: None. I. Balogh: None.

J02.39
Smith-Magenis syndrome in three infants with congenital heart 
defects
V. Antonenko1, Y. Kozlova1, M. Minzhenkova1, E. Shestopalova2, Y. Kotalevskaya2, O. 
Kislenko3, N. Shilova1, T. Zolotuhina1;  
1Research Centre for Medical Genetics, RAMS, Moscow, Russian Federation, 2Moscow 
Region Research Clinical Institute, Moscow, Russian Federation, 3Municipal Clinical 
Hospital 67, Moscow, Russian Federation.

We report on clinical, cytogenetic and molecular-cytogenetic findings in 3 
infant girls with Smith-Magenis syndrome (SMS). Case 1. The 19-day-old 
girl with the ventricular septal defect had displastic, low-set ears with the 
thick helixes; short nose; up-slanted palpebral fissures; prominent upper 
lip, long philtrum; micrognathia and short neck. At the age of 2 years she 
had a typical neurobehavioral pattern: sleep disturbance, self-injurious and 
aggressive behavior. Case 2. The 28-day-old girl with Tetralogy of Fallot had 
low-set ears; narrow palpebral fissures; long nose; micrognathia; long, thin 
fingers and clubfoot. Case 3. The 12-day-old premature girl with Tetralo-
gy of Fallot; displasia of corpus callosum and congenital hydrocephaly had 
low-set ears with the displastic helixes; cleft of soft palate; narrow palpebral 
fissures; long nose and micrognathia. She had the respiratory distress and 
died on the 17th day of her life. The standard cytogenetic analyses revealed 
the interstitial deletion of chromosome 17p11.2 in all 3 patients, which 
was confirmed by FISH-analyses, karyotype: 46,XX,del(17)(p11.2p11.2).ish 
del(17)(p11.2p11.2)(RAI1-). Many features of SMS are subtle in infancy and 
become more recognizable with advancing age. This report represents new 
data in SMS manifestations which is significant for its clinical polymorphism 
exploration.

 V. Antonenko: None. Y. Kozlova: None. M. Minzhenkova: None. E. 
Shestopalova: None. Y. Kotalevskaya: None. O. Kislenko: None. N. Shilova: 
None. T. Zolotuhina: None.

J02.40
Clinical Findings of Stuve-Wiedemann Syndrome from Turkey: Case 
Report
S. Yalcintepe1, E. Simsek2;  
1Canakkale On Sekiz Mart University, School of Medicine, Department of Medical 
Genetics, Canakkale, Turkey, 2Eskisehir Osmangazi University, School of Medicine, 
Department of Children’s Health and Diseases, Endocrinology Clinic, Eskisehir, Turkey.

Stuve-Wiedemann syndrome is a congenital bone dysplasia characterized 
by small stature, congenital bowing of the long bones and other skeletal 
anomalies and is inherited as an autosomal recessive trait. This syndrome is 
caused by mutations in the leukemia inhibitory factor receptor (LIFR) gene 
on chromosome 5p13. Patients present with serious complications inclu-
ding respiratory and feeding distress and recurrent episodes of unexplai-
ned hyperthermia. Survivors have progressive scoliosis due to severe spinal 
deformities, prominent joints, osteoporosis, and spontaneous fractures. We 
confirm that survival in this syndrome is possible and that the prognosis 
improves after the first year of life. This should be taken into consideration 
when counselling parents of affected children. We describe a 5-years-old-
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female patient presented with the phenotypic and the radiographic features 
consistent with the diagnosis of Stuve-Wiedemann syndrome. She came us 
for growth retardation. She had also motor-mental retardation, short statu-
re, severe scoliosis and bilateral cataract. Her parents had consanguineous 
marriage (mother 27-years-old and father 35-years-old) and she was one of 
their four daughters, her sisters were healthy. We report what might be the 
first clinical report of Stuve-Wiedemann syndrome from Turkey.

 S. Yalcintepe: None. E. Simsek: None.

J02.41
A genotype-phenotype correlation of two cases with terminal 4q 
deletion
M. Kugaudo1,2, M. Kucharczyk2, A. Skorka2,3, D. Gieruszczak-Bialek2,3, A. Cieslikowska2, M. 
Krajewska-Walasek2;  
1Department of Child and Adolescent Psychiatry, Medical University of Warsaw, Warsaw, 
Poland, 2Department of Medical Genetics, The Children’s Memorial Health Institute, 
Warsaw, Poland, 3Department of Pediatrics, Medical University of Warsaw, Warsaw, 
Poland.

Deletion of the terminal region of the long arm of chromosome 4 is a rare, 
well-recognized syndrome. The patients’ clinical findings include develop-
mental delay, craniofacial, digital, skeletal and cardiac anomalies. Distinctive 
phenotype of distal 4q deletion depends on size of the deletion and ranges 
from only minor physical findings to more severe abnormalities. The 4q31-
q34 region was suggested as a critical region for most of the features of cli-
nical phenotype.
Hereby we present molecular and clinical findings of two patients with de 
novo distal deletion of chromosome 4q. The sizes of the deletions were esti-
mated by aCGH which revealed a 25.92 Mb distal deletion in 4q32.3 in the 
first patient, whereas in the other one, apart from 37.92 Mb distal deletion 
in 4q31.3, also 1.45 Mb distal duplication of 6p25.3 was found.
Both of our patients apart from characteristic facial dysmorphism had digital 
stigmata typical of 4q deletion syndrome. Patient 1, who died at 4 months, 
had a complex cardiac defect. Besides two right, three left renal arteries and 
inguinal hernia were noted.
Patient 2, mildly mentally retarded, presented with delayed speech develop-
ment and hearing loss diagnosed at 6 years. His height at 23 years of age was 
182 cm. Inguinal hernia and bicuspid aortic valve were also noted.
We would like to present detailed genotype-phenotype correlation of two 
cases with terminal 4q deletion with review of the literature.
The study was supported by MNiSW Grant No.0605/B/P01/2009/37. Ac-
quiring of the Roche NimbleGen microarray platform was co-financed by 
ERDF project POIG.02.01.00-14-059/09.

 M. Kugaudo: None. M. Kucharczyk: None. A. Skorka: None. D. Gieruszczak-
Bialek: None. A. Cieslikowska: None. M. Krajewska-Walasek: None.

J02.42
Clinical and molecular cytogenetic characterization of two patients 
with a de novo trisomy 9p
V. Cejnova1, V. Harmas1, D. Novotna2, M. Wilimska1, M. Stara1, M. Soukupova1, A. 
Klimova1, J. Lastuvkova1;  
1Regional Health Corporation, Masaryk Hospital in Usti nad Labem, Department 
of Medical Genetics, Usti nad Labem, Czech Republic, 22nd Faculty of Medicine and 
University Hospital Motol, Charles University, Department of Biology and Medical 
Genetics, Prague, Czech Republic.

Trisomy 9p is the fourth most frequent chromosome anomaly in liveborns 
after trisomy 21, 18 and 13. A possible explanation might be that these chro-
mosomes as well as 9p are relatively gene poor. The first case of trisomy 9p 
was described in 1970 by Rethore et al. Since then, more than 150 patients 
with partial or complete trisomy 9p have been reported and this kind of 
chromosomal imbalance was characterized as a clinically recognizable syn-
drome.
The phenotype of the syndrome is characterized by variable degrees of 
mental retardation, mild downslanting of palpebral fissures, hypertelorism, 
prominent or bulbous nose, downturned corners of the mouth, hand-foot 
anomalies, and abnormal dermatoglyphic patterns.
We present two cases of a de novo trisomy 9p syndrome detected using 
G-banding, fluorescent in situ hybridization, spectral karyotyping, and mi-
croarray based comparative genomic hybridization (array CGH). The first 
case represent a 4-year-old girl with partial trisomy 9p with trisomic seg-
ments extending from 9p22 to 9p13. In second case we present a 15-month-
old girl with duplication involving the whole short arm of chromosome 9. 
Using array CGH analysis we estimated the size of the duplication about 38.6 
Mb. Clinical findings common to both cases were craniofacial dysmorphism, 

developmental delay, and hand-foot anomalies. The karyotypes of the girls´ 
parents were normal.
The spectrum of clinical severity in trisomy 9p roughly correlates with the 
extent of trisomic chromosome material. Previously reported phenotype ge-
notype correlation studies proposed that the critical region for phenotype in 
trisomy 9p is located in 9p22. 

 V. Cejnova: None. V. Harmas: None. D. Novotna: None. M. Wilimska: None. M. 
Stara: None. M. Soukupova: None. A. Klimova: None. J. Lastuvkova: None.

J02.43
A case report of mosaicism in trisomy 8-Turner syndrome 
(45,X/47,XX,+8) in a patient with aortic dissection
M. Lee, K. Choi, D. Kim, S. Lee, S. Kim;  
Samsung Medical Center, Seoul, Korea, Republic of.

Chromosomal aneuploidy is quite frequent and may involve either auto-
somes or sex chromosomes. While double aneuploidy involving both au-
tosomal and sex chromosomes is rare, there are dozens of reported cases 
of sex chromosomal aneuploidies in combination with trisomy 21, such as 
Down-Klinefelter and Down-Turner syndrome. In contrast, trisomy 8-Tur-
ner syndrome has been rarely described to date. Here we report a case of 
a 28-year-old female with mosaicism in trisomy 8-Turner syndrome. The 
patient was referred to our hospital for operation of aortic dissection. On 
physical evaluation, her phenotype, including short stature, webbed neck 
and cubitus valgus, suggested congenital anomalies such as Turner syndro-
me. Chest CT showed aortic dissection with coarctation. Cytogenetic analy-
sis of peripheral blood by G-banding revealed mosaicism with 2 cell lines 
(45,X[17]/47,XX,+8[33]). FISH analysis showed that 15% of the cells had 
monosomy X karyotype and 85% of the cells had XX karyotype; trisomy 8 
was only detected in the XX cells. While the patient showed clinical features 
of Turner syndrome, such somatic stigmas are not clearly distinguishable 
from those of trisomy 8, such as short stature, skeletal and cardiac abnor-
malities. Most double aneuploidy cases showed that the patient’s pheno-
type did not have a significant correlation to the ratio of autosomal and sex 
chromosomal aberrations. The patient deceased from septic shock 36 days 
after surgery. Mosaicism in trisomy 8-Turner syndrome has rarely been 
documented and we believe this is the first reported case of mosaicism in 
trisomy 8-Turner syndrome presenting with aortic dissection and surviving 
into adulthood.

 M. Lee: None. K. Choi: None. D. Kim: None. S. Lee: None. S. Kim: None.

J02.44
Three new Omani cases of Warburg micro syndrome with two 
different RAB3GAP1 novel mutations
K. S. Al-Kharusi, Z. Bruwer, A. Al Kindy, F. Al Murshedi;  
Sultan Qaboos University Hospital, Muscat, Oman.

Warburg Micro Syndrome is a rare autosomal recessive disorder in which 
less than 60 cases have been reported. The condition is characterised by 
ocular and neurodevelopmental findings including microophthalmia, mi-
crocornea, optic nerve atrophy, congenital cataract, microcephaly, corpus 
callosum hypoplasia, spastic quadriparesis, hypogenitalism and intellectual 
disability. We hereby report three new Omani cases from families of Arab 
origin. Although the families came from the same village, two different novel 
homozygous mutations were identified in the RAB3GAP1 gene. The first pati-
ent is a four year old girl from a family with multiple loops of consanguinity. 
Clinical features include: bilateral congenital cataract, microcornea, micro-
cephaly, deep-set eyes, prominent nasal bridge, overriding toes and spastic 
quadriparesis. Brain MRI had been reported as normal. The second patient 
is a 10-month-old baby boy from a non-consanguineous family. His main 
features were bilateral microphthalmia, microcornea, congenital cataract, 
microcephaly, deep-set eyes, bilateral cryptorchidism, overriding toes, and 
spasticity. Brain MRI revealed thin corpus callosum with mild increase in 
extra axial CSF spaces. Recently we identified a third patient who is a double 
cousin of the first patient. Diagnosis has been confirmed by full sequencing 
of RAB3GAP1 gene. Two unreported mutations were identified [p.E83100 
(c.2491G>T) and IVS 13-2 A>G (c.1235-2A>G)]. RAB3GAP1 is a regulator for 
synaptic vesicle exocytosis with predominant brain expression. The finding 
of two different novel mutations from two families that are habituating the 
same geographical area was unexpected. Incidence of this syndrome may 
be underestimated in our area and other mechanisms like carrier selective 
advantage may be present.

 K.S. Al-Kharusi: None. Z. Bruwer: None. A. Al Kindy: None. F. Al Murshedi: 
None.
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J02.45
Overgrowth and intellectual deficiency in a female with an 6,8 Mb 
Xp21-p22 duplication
M. Miguet1, Y. Alembik1, V. Pelletier1, E. Flori2, V. Kremer2, F. Girard-Lemaire2, H. Dollfus1, 
N. Calmels3;  
1Service de Génétique Médicale, Strasbourg, France, 2Laboratoire de Cytogénétique, 
Strasbourg, France, 3Laboratoire de Diagnostic Génétique, Strasbourg, France.

We report on the case of a 29 year-old woman presenting moderate in-
tellectual disability (ID) specially affecting language and an overgrowth 
phenotype (over 3 S.D.), macrocephaly and increasing overweight. At the 
endocrinal level, hirsutism was associated with type B insulin resistance. 
Coarse facial features, almond shaped eyes, bowed forehead, prognathism 
and multiple naevi were noticed. Axial hypotonia and hand tremor were ob-
served during childhood. Many cases of diabetes in her family (paternal and 
maternal branches) are reported.
A de novo interstitial duplication of 6.8 Mb in the chromosomal region 
Xp22.11p21.2 was discovered using the Affymetrix CytoScan HD SNP array. 
Furthermore, no skewed X chromosome inactivation was found.
This duplication, involving the ARX and IL1RAPL1 genes, is well known to 
be associated with intellectual disability (1). Both male and female patients 
have been reported with a huge expression variability.
Our observation extends the clinical spectrum of the Xp21-p22 duplication 
syndrome to overgrowth and endocrine manifestations.
(1) Clinical and molecular characterization of overlapping interstitial Xp21-
p22 duplications in two unrelated individuals.Thorson L, Bryke C, Rice G, 
Artzer A, Schilz C, Israel J, Huber S, Laffin J, Raca G.Am J Med Genet A. 2010 
Apr;152A(4):904-15.

 M. Miguet: None. Y. Alembik: None. V. Pelletier: None. E. Flori: None. V. 
Kremer: None. F. Girard-lemaire: None. H. Dollfus: None. N. Calmels: None.

J02.46
A Complex Phenotype-Patient with de novo 16q21-q24.3 Duplication 
and 15q11.1-q11.2 Deletion
H. Gurkan1, H. Tozkır1, Ü. Vatansever-Ozbek2, G. Sarı1, M. Yazar1;  
1Trakya University, Medical Faculty, Department of Medical Genetics, Edirne, Turkey, 
2Trakya University, Medical Faculty, Department of Pediatrics, Edirne, Turkey.

Duplication of the entire long arm of chromosome 16 causes a malforma-
tion syndrome with early postnatal lethality, a phenotype resembling tri-
somy 18. In 18.03.2011, the boy was born with vaginal delivery at 34th 
weeks of gestation.Broad and flat nasal bridge, telecanthus, hypertelorism, 
long eyelashes, optical ocular coloboma and ptosis in the right eye, bilate-
ral low-set ears, hearing test is negative in both ears, preauricular pit on 
the left ear, long philtrum, frenulum of the tongue is short, no high-arched 
palate, micrognathia, inguinal hernia, bilateral ureteropelvic obstruction. 
Transthoracic Echocardiography: Partial anomalous pulmonary venous 
turn, right ventricular dilatation, mild pulmonary hypertension. Cranial 
MRI: Hypoplasia of the corpus callosum. Cranial BT: Bifrontal subarachnoid 
benign enlargement. Laboratory Findings: G-banding and high-resolution 
chromosome analysis showed 46,XY,16q+. Karyotypes of his parents are 
46,XY and 46,XX,16qh+. Spectral karyotyping analysis elicited that extra-
chromosomal structure observed in chromosomal analysis originated from 
chromosome 16. 2,407,775 bp heterozygous deletion on 15q11.1-q11.2 
region and 25,832,063 bp heterozygote duplication on 16q21-q24.3 region 
were detected and also partial trisomy of 16q21-q24.3 was showed with 
aCGH analysis.15q11.1-q11.2 is reported as the classic PWS / AS deletion is 
flanked by either of the proximal BP1-BP2 region spans approximately 500 
kb and contains four evolutionarily conserved genes (NIPA1, NIPA2, CYFIP1, 
and TUBGCP5) that are not imprinted in previous studies. Based on the lite-
rature data, intermediate-distal 16q duplications are assosiated with grow-
th retardation, developmental, mental and speech delay, learning difficul-
ties, behavioral problems, dysmorphic facial features, congenital anomalies 
in skeletal, genitourinary, and central nervous system and epilepsy.

 H. Gurkan: None. H. Tozkır: None. Ü. Vatansever-Ozbek: None. G. Sarı: 
None. M. Yazar: None.

J02.47
22q13.3 deletion syndrome in a newborn with ring chromosome 22 
presenting with congenital hypotonia
D. Begovic, S. Huljev Frković, R. Lasan Trčić, J. Stipanović Kastelić, L. Letica, M. Šalamon 
Janečić;  
Medical School University of Zagreb, Department of pediatrics, 10000 Zagreb, Croatia.

The 22q13.3 deletion syndrome or Phelan-McDermid syndrome is characte-
rized by neonatal hypotonia, global developmental delay, absent to severely 

delayed speech, normal to accelerated growth with minor dismorphic fea-
tures such as dolichocephaly, large or unusual ears, long eye lashes, bulbous 
nose, pointed chin, large hands and dysplastic toe nails. Most individuals 
have moderate to profound intellectual disability with autistic like beha-
viour and decreased pain perception. Frequency of the syndrome is equal 
in males and females while incidence is still unknown. Beside the simple de-
letion, loss of 22q13.3 can also result from translocation, ring chromosome 
formation and other less common structural changes affecting the region 
containing SHANK3 gene on long arm of chromosome 22. The most features 
of the syndrome thought to be the consequence of loss that specific gene.
We present a case of female newborn with Phelan-McDermid syndrome. 
The child was born on term, from first, uncomplicated pregnancy with un-
remarkable family history. She was initially treated in NICU because of early 
neonatal infection. Because of congenital hypotonia with mild facial dysmor-
phic features genetic analysis were performed. The karyotype revealed ring 
chromosome (22): 46,XX,r(22)(p12q13.3). A fluorescent in situ hybridisa-
tion analysis was performed, indicating that the deletion encompassed the 
critical 22q13.3 region. After good clinical evaluation, congenital hypotonia 
especially with dysmorphic features may be the only indication for genetic 
evaluation, so we suggest importance of genetic review in cases like this.

 D. Begovic: None. S. Huljev Frković: None. R. Lasan Trčić: None. J. 
Stipanović Kastelić: None. L. Letica: None. M. Šalamon Janečić: None.

J02.48
2q11.2-12.2 de novo deletion - report of a patient
G. Soares1, M. Reis-Lima2, A. Fortuna1, F. Lopes3, P. Maciel3;  
1Centro Genética Médica Jacinto Magalhães, Porto, Portugal, 2HPP Boavista, Porto, 
Portugal, 3Instituto para as Ciências da Vida, Universidade do Minho, Braga, Portugal.

Introduction: genomic imbalances cause a significant proportion of MR/
MCA syndromes; array-CGH has uncovered many rare imbalances asso-
ciated with MR/MCA. We report a patient with a deletion in chromosome 
2q11.2-12.2 and review patients with similar anomalies.
Clinical case: female, second child of non-consanguineous couple; mother 
had learning difficulties, healthy older. Neonatal asphyxia occurred with 
good recovery. She had global developmental delay with hypotonia, beha-
vior problems (hyperactivity, aggression, tantrums), growth retardation, 
macrocephaly, facial dysmorphisms and no major malformations or other 
health problems.
Molecular analysis (aCGH): genomic DNA was extracted from blood using 
the Citogene® DNA isolation kit (Citomed, Portugal). The aCGH analysis was 
performed on a human genome CGH Agilent 180K custom array (AMADID: 
023363) designed by Dr. Klass Kok for use in the Low Lands Consortium. 
Hybridization and image analysis were performed using the across-array 
methodology described previously (Buffart T et al, 2008). aCGH data was 
analyzed using Nexus Copy Number 5.0 software with FASST Segmentation 
algorithm and a minimum of three probes in a region required to be consi-
dered an copy number alteration.
Molecular analysis (qPCR): the qPCR fragments were designed in exon 1 for 
the GPR45 gene. qPCR run was carried out in a 7500 FAST equipment (Ap-
plied Biosystems) and relative quantification analysis was performed using 
Data Assist™ Software (Applied Biosystems).
Discussion: genomic analysis is a powerful tool to uncover imbalances as-
sociated with developmental problems; detailed description of phenotypes 
associated with those imbalances allows clinicians to more accurately and 
rapidly make diagnosis and correctly interpret results obtained with array-
CGH

 G. Soares: None. M. Reis-Lima: None. A. Fortuna: None. F. Lopes: None. P. 
Maciel: None.

J02.49
Novel NHS gene mutation in a Turkish family with Nance-Horan 
syndrome
F. E. Percin1, E. Tug1, N. F. Dilek1, S. Javadiyan2, K. P. Burdon2;  
1Medical Genetics, Ankara, Turkey, 2Flinders University Department of Ophthalmology, 
Adelaide, Australia.

Nance-Horan syndrome (NHS) is a rare X-linked syndrome characterized 
by congenital cataract which leads to profound vision loss, characteristic 
dysmorphic features and specific dental anomalies. Microcornea, micro-
phthalmia and mild or moderate mental retardation may accompany these 
features. Heterozygous females often manifest similarly but with less severe 
features than affected males. We describe two brothers who have the NHS 
phenotype and their carrier mother who had microcornea but not cataract. 
We identified a previously unreported frameshift mutation (c.558insA) in 
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exon 1 of the NHS gene in these patients and their mother which is predic-
ted to result in the incorporation of 11 aberrant amino acids prior to a stop 
codon (p.E186Efs11X). We also discussed genotype phenotype correlation 
according to relevant literature.

 F.E. Percin: None. E. Tug: None. N.F. Dilek: None. S. Javadiyan: None. K.P. 
Burdon: None.

J02.50
Chromosome markers charazterization by Array-CGH. Case report.
M. Perez Sanchez, A. Mora., J. L. Barrionuevo, A. R. González.;  
Servicio Andaluz de Salud (SAS)., Granada, Spain.

Microarray-based comparative genomic hybridation (array CGH) has pro-
vide a relatively quick method to scan the genome for gains and loses of 
chromosomal material with significantly higher resolution and greater cli-
nical yield than was previously possible. This new methodologies have led 
to identification of genomic material from chromosome marker detected by 
karyotyping and determine the possible pathological effect on patients.
A ten years old girl who was noticed to have growth and psicomotor delay, 
microcephaly and dismorfic features was referred for genetics studies. She 
was the third baby born to a healthy non-consanguineos couple. The exami-
nation findings were: small frontal, hypertelorism, flat nasal bridge, peri-
pheral mild hypotonic, microcephaly and growth and psicomotor delay.
Chromosome culture and karyotyping were realized by standard thecnics. 
The array-CGH was performed at NimbleGen CGX Cytogenetics Microarrays 
Platform.
The karyotype result was 47,XX + mar (47 %); 48,XX + mar + mar (53 %) 
and then the array-CGX for chromosome marker genomic material detection 
was performed.
The array-CGX detected a pericentric duplication of 7,47 Mb with 22 genes 
implicated on chromosome 8.
With this results is possible to think that the second chromosome marker 
detected en part of the metaphases is a duplication del original marker, and 
the presence of this marker can be de responsible for the patient patholo-
gy. Previously a girl with similar pathology and with a chromosome marker 
also originated on pericentic region of chromosome 8 has been described.
As a conclusion, array CGH actually is the election method for chromosome 
marker genomic characterization.

 M. Perez Sanchez: None. A. Mora.: None. J.L. Barrionuevo: None. A.R. 
González.: None.

J02.51
Currarino syndrome with a terminal deletion of long arm of 
chromosome 7 (7q)
J. Lanneaux, A. Lavillaureix, J. Fabre-Teste, J. Masliah-Planchon, C. Dupont, S. Passemard, 
S. Drunat, A. Tabet, A. Verloes;  
Department of Genetics and INSERM U676, Robert Debre hospital, PARIS, France.

We describe a 7q terminal deletion in a 15 year-old girl with partial Currari-
no syndrome, born to non consanguineous parents from Mali.
Fetal karyotype, prompted by detection of microcephaly and IUGR detec-
ted with second trimester echography revealed a 7q deletion. At birth at 41 
GW, head circumference was 29cm (-5 SD), weight was 2500g (-2SD), length 
42,5 cm (<-3SD). Pregnancy was normal (no drug nor alcohol). She stayed 2 
months in neonatology and required feeding by naso-gastric tube. She was 
lost to follow up afterwards till 14 year-old. The anomaly was recently reas-
sessed by SNP array.
The patient had moderate developmental delay, she started walking at 27 
month-old, she is toilet trained during the day. She makes simple sentences. 
She has followed special schooling until 14 year-old, but remained unable 
to read or write.
At the last assessment, at age age 15, OFC was 46cm (-6SD), weight 31kg 
(-3,5SD), and length 137cm (-3,5DS). She has scoliosis, short fifth metacar-
pals, and no sign of puberty. She has facial dysmorphism with prognathism. 
Echocardiography was normal, MRI revealed a small brain with normal gy-
ration. She had coccyx and sacral defects (S3-5), tethered spinal cord and 
presacral mass (13x10mm), but no anorectal malformation. Neurosurgical 
consultation is pending.
The malformations of this patient are explained by HLXB9 haploinsufficien-
cy: Currarino syndrome is an autosomal dominant disorder with reduced 
penetrance. Mutations in a homeobox gene, HLXB9, localised in 7q36, were 
identified in several affected patients.DI and microcephaly are caused by de-
letion of other genes within 7q36 region.

 J. Lanneaux: None. A. Lavillaureix: None. J. Fabre-Teste: None. J. Masliah-

Planchon: None. C. Dupont: None. S. Passemard: None. S. Drunat: None. A. 
Tabet: None. A. Verloes: None.

J02.52
A Case of dup(3q) Syndrome
A. Koc1, O. Ozer1, A. Yilmaz Ekmekci2;  
1Tepecik Training and Research Hospital, Izmir, Turkey, 2Gentest Laboratories, Izmir, 
Turkey.

Duplication of 3q is an extremely rare disorder characterized by “mental re-
tardation, deficiency of growth, broad nasal root and hypertrichosis”. Which 
had similar clinical findings with Cornelia de Lange syndrome. Although it is 
generally accepted that the duplication of the 3q25-qter region is sufficient 
to generate characteristic face, there is a debate about critical region. An in-
teresting point of view, the dup(3q) cases also had additional chromosomal 
anomalies as in our presented case. The patient had copy gain at 21q22.12 
(partial trisomy of Down syndrome critical region). In this report, we pre-
sent the clinical and molecular findings of a case with dup(3q) syndrome.

 A. Koc: None. O. Ozer: None. A. Yilmaz Ekmekci: None.

J02.53
A case report of newborn girl with interstitial deletion of 
chromosome 1: del(1)(p22;p31)
S. D. Teofilova, M. Bulatovic, T. Ostojic, O. Miljanovic;  
Clinical Center of Montenegro, Podgorica, Montenegro.

An interstitial deletion means that the chromosome had broken in two 
places and the broken ends fused, leaving out the deleted segment. We re-
port a case of newborn girl with interstitial deletion of the short arm of chro-
mosome 1. Given the newborn’s dysmorphic appearance, cytogenetic analy-
ses were indicated for the baby girl and her parents. Karyotype was analy-
zed from cultured peripheral blood lymphocytes, using G-banding method. 
Parental chromosome analysis showed a normal chromosome constitution 
with normal banding patterns, while karyotype of the newborn revealed “de 
novo” interstitial deletion of the short arm of chromosome 1, with deleted 
segment: p22 - p31. No pregnancy or delivery problems have been reported. 
A female newborn was born at term, and birth measures were within nor-
mal range. Specific dysmorfic features were present at birth: dolychocepha-
ly, low forehead and neck hairline, prominent eyebrows, broad nasal bridge, 
down slant eyelids and narrow eye opening, microphtalmia, cataract, an-
teversion of nostrils, macrostoma, high-arched plate, micrognathia, short 
neck, overlapping fingers and toes. No internal system/organ major anomaly 
was found. Contrary to the fact that this deletion is reported with incidence 
approximately 1:5000 liveborns, this was the single one diagnosed in our 
centre, which is the only laboratory that conducted cytogenetic diagnostics 
in Montenegro since 2000 (approximately 8000 liveborns per year).

 S.D. Teofilova: None. M. Bulatovic: None. T. Ostojic: None. O. Miljanovic: 
None.

J02.54
Ring chromosome 6 in an infant with multiple congenital anomalies
B. Burnyte1,2, G. Brusokiene3, Ž. Čiuladaite1,2, N. Drazdiene3, A. Utkus1,2;  
1Department of Human and Medical Genetics, Faculty of Medicine, Vilnius University, 
Vilnius, Lithuania, 2Centre for Medical Genetics, Vilnius University Hospital Santariškių 
Klinikos, Vilnius, Lithuania, 3Centre of Neonatology, Childrens Hospital, Affiliate of 
Vilnius University Hospital Santariškių Klinikos, Vilnius, Lithuania.

Ring chromosome 6 has been reported in the literature as a clinically re-
cognizable syndrome, which occurs rarely and manifests as various phe-
notypes. We present clinical and cytogenetic findings on a four-week-old 
female infant.
The girl was born of a second pregnancy to a 23 year-old mother at 39 ge-
station week by vaginal delivery. The couple had previously had one first tri-
mester spontaneous pregnancy loss. Birth weight was 3550 g (50% centile), 
height 50 cm (25% centile); head circumference was 31 cm (<3% centile). 
At the immediate neonatal period, she failed at all attempts to breastfeed 
and required a nasogastric feeding tube. Dysmorphic findings on clinical 
genetics evaluation showed ocular hypertelorism, flat nasal bridge with 
anteverted nares, short grooved philtrum, open triangular-shaped mouth, 
high arched palate, bifid tongue, retrognathia, large low-set ears, short neck, 
widely spaced nipples, tapering fingers, camptodactyly of the left 5th finger 
and overlapping toes. Hirsutism was presented on the back, upper arms and 
lower legs. She had ectopic vaginal anus with stenosis and congenital bila-
teral hip dislocation. An echocardiogram revealed a moderate patent ductus 
arteriosus and secondary atrial septal defect. Ophthalmologic examination 
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has revealed bilateral chorioretinitis. Hearing screening was negative. High 
resolution chromosome analysis revealed a ring chromosome 6, designated 
by the karyotype, 46,XX,r(6)(p23q27). Parental chromosome analyses were 
normal.
Comparison with the previously reported cases of ring chromosome 6 illu-
strates the phenotypic variability of this syndrome. To our knowledge ano-
rectal malformations have not been previously reported. Further investiga-
tion is needed to ascertain the genes that were deleted.

 B. Burnyte: None. G. Brusokiene: None. Ž. Čiuladaite: None. N. Drazdiene: 
None. A. Utkus: None.

J02.55
Saethre-Chotzen syndrome with unusual cranial features and 
intrafamilial phenotypic variability.
A. Poluha1, A. Sobczyńska-Tomaszewska2, I. Jaszczuk1, D. Winnicka3, M. Lejman3, B. 
Styka3, M. Babicz3, J. R. Kowalczyk4;  
1Division of Medical Genetics, Childrens University Hospital, Lublin, Poland, 2Medgen, 
Warsaw, Poland, 3Cytogenetic Laboratory, Department of Pediatric Hematology, 
Oncology and Stem Cell Transplantation Childrens University Hospital, Lublin, Poland, 
4Department of Pediatric Hematology, Oncology and Stem Cell Transplantation 
Childrens University Hospital, Lublin, Poland.

Saethre-Chotzen Syndrome (SCS; OMIM #101400) is a dominantly inherited 
disorder characterized by broad spectrum of dysmorphic features: cranio-
synostosis, facial asymmetry, ptosis, partial cutaneous 2 / 3 syndactyly and 
prominent pineal crura. Less common manifestations include short stature, 
ocular hypertelorism parietal foramina and hearing loss.
SCS is caused by mutation in TWIST1 gene leading to haploinsufficiency of 
the protein product, Twist-related protein 1. In some cases there is an un-
derlying chromosomal aberration involving 7p21.
We report on a four generation family with 6 members affected with Saethre 
Chotzen syndrome presenting with significant intrafamilial phenotypic va-
riability. Our proband, the youngest affected individual in a family, has been 
evaluated in neonatal period by medical geneticist because of dysmorphic 
features: facial asymmetry, high forehead, bilateral ptosis, symmetrical pro-
minent ear crus, broad haluces and significantly dilated parietal foramina. 
Examination of the mother revealed similar dysmorphic features with addi-
tional partial cutaneous 2 and 3 syndactyly. She also reported the presence 
of unusual cranial feature in infancy: asymmetric “lack” of frontal bones. She 
has been unaware of dysmorhic features being the part of inherited disor-
der. Detailed family history identified 4 more individuals with similar phe-
notypic expression. The unusual frontal bone malformations were present 
in all of them with a varied degree.
The clinical diagnosis of Saethre-Chotzen syndrome has been confirmed 
by sequence analysis of TWIST1 leading to identification of mutation 
c.421dup21.
This report underlines the intrafamilial phenotypic variability and adds an 
unusual feature: frontal bone anomaly to the broad spectrum of phenotypic 
expression in Saethre-Chotzen syndrome.

 A. Poluha: None. A. Sobczyńska-Tomaszewska: None. I. Jaszczuk: None. D. 
Winnicka: None. M. Lejman: None. B. Styka: None. M. Babicz: None. J.R. 
Kowalczyk: None.

J02.56
A patient with SMC(22) due to the maternal translocation t(16;22) )
(p13.1;q11.2)
M. Y. Alp1,2, T. Tos3, N. Okumus4;  
1Department of Medical Genetics, Medical Faculty, Karadeniz Technical University, 
Trabzon, Turkey, 2Department of Medical Genetics, SB Ali Osman Sönmez Oncology 
Hospital, Bursa, Turkey, 3Department of Medical Genetics, SB Sami Ulus Women‘s and 
Children Hospital, Ankara, Turkey, 4Department of Pediatrics, SB Sami Ulus Women‘s 
and Children Hospital, Ankara, Turkey.

Partial trisomy 16p is a rare chromosomal abnormality, associated with 
microcephaly, distinct facial features, psychomotor and growth retardation. 
22pter-q11 trsisomy or tetrasomy, cat eye syndrome, is characterised with 
mild mental retardation, ocular coloboma, cardiac, kidney, and skeletal mal-
formations. Our patient, 1 months old girl, refered to the department of me-
dical genetics because of congenital heart defects. She was born via sponta-
neous vaginal way at a gestational age of 36. She required neonatal intensive 
care for 35 days. She has microcephaly, microretrognati, dysplastic low set 
ears, pitosis, wide spaced nipples. Echocardiografic examination revealed 
ASD, VSD, and pulmoner hypertension. Cytogenetic analysis from patient’s 
peripheral blood showed a supernumerary derivative chromosome 22. FISH 
analysis confirmed partial trisomy 22q11. The chromosome analyses of fa-
ther was normal. Mother has balanced translocations between chromosome 

16 and 22 [46,XX,t(16;22)(p13.1;q11.2)]. We decided that supernumerary 
der(22) is originated from mother’s balanced translocation, t(16;22), due to 
the error in maternal meiosis and yielding partial trisomy 16p13.1-pter and 
partial trisomy 22pter-q11.2.

 M.Y. Alp: None. T. Tos: None. N. Okumus: None.

J02.57
A recurrent mutation of TCOF1 gene in a Moroccan patient with 
Treacher-Collins syndrome: report of a new case and review
A. Lamzouri1,2, I. Ratbi1, S. Chafai Elalaoui2, C. Collet3, I. Turquois3, A. Sefiani1,2;  
1Centre de génomique humaine, Faculté de médecine et pharmacie, Université 
Mohammed V Souissi, Rabat, Morocco, 2Département de génétique médicale, Institut 
National d‘Hygiène, Rabat, Morocco, 3UF de génétique moléculaire, CHU Paris-GH St 
Louis Lariboisière F.Widal, Hôpital Lariboisière, Paris, France.

Treacher Collins syndrome (TCS, OMIM # 154500) also known as mandi-
bulofacial dysostosis and Franceschetti-Zwahlen-Klein syndrome is a rare 
congenital disorder of craniofacial morphogenesis, its prevalence is 6 per 
100000 persons. Most TCS is inherited in an autosomal dominant manner, a 
small portion (~1%) is inherited in an autosomal recessive manner. Typical 
cases of TCS are characterized by four major clinical manifestations, hy-
poplasia of the zygomatic bones and mandible, external ear abnormalities, 
lower eyelid abnormalities and family history consistent with autosomal 
dominant inheritance. Mutation of one of three genes is known to be cau-
sative, TCOF1 (78%-93% of individuals with TCS) and POLR1C or POLR1D 
(8%). The TCOF1 gene located at 5q32-q33.1 encodes a nucleolar phos-
phoprotein known as Treacle, which is an important spatiotemporal regu-
lator of ribosome biogenesis. More than 130 disease-causing mutations in 
TCOF1 have been documented in individuals with TCS, only one mutation c. 
4369_4373delAAGAA, p.Lys1457GlufsX12, has been identified as commonly 
recurrent; it is present in 16% of individuals with an identifiable mutation. 
Mutations in TCOF1 lead to treacle haploinsufficiency which disrupts neural 
crest cell formation and proliferation, causing the hypoplasia characteristic 
of TCS craniofacial anomalies.
We report here a 7-year-old Moroccan boy with typical features of TCS. 
The molecular studies showed the recurrent homozygous mutation at c. 
4369_4373delAAGAA of TCOF1 gene.

 A. Lamzouri: None. I. Ratbi: None. S. Chafai Elalaoui: None. C. Collet: None. I. 
Turquois: None. A. Sefiani: None.

J02.58
A unique case of intrachromosomal triplication of 2q13q21.1 and 
contiguous small duplication in a 13 years old boy
K. T. ABE, M. F. Pereira, D. R. Carvalho, M. Schneider, L. L. Roese, L. M. Formigli, M. V. 
Oliveira, N. Sakai Jr, A. V. Coelho, I. M. P. O. Rizzo, C. Speck-Martins;  
SARAH Network of Rehabilitation Hospitals, Brasília - DF, Brazil., BRASILIA - DF, Brazil.

Cytogenetically visible intrachromosomal triplication producing partial te-
trasomies are rare and have been reported for few different chromosomes. 
Regarding to proximal 2q intrachromosomal triplication, only three cases 
have previously been described. Two of them with more proximal 2q tri-
plication did not survive. The third with a smaller triplication segment was 
an infertile 33-year-old female. The chromosomal breakpoints with duplica-
tion or triplication of proximal 2q are varied, as well as the clinical features.
We describe a 13-year-old boy with mild intellectual disability and dys-
morphic craniofacial features with a large face, deep set eyes, small nose, 
prominent cheeks and retracted malar region, prognathism, webbed neck 
and posterior low hairline. Cleft palate and bilateral cryptorchidism were 
surgically corrected; diabetes mellitus was diagnosed at 6-year-old and re-
nal failure at 10-year-old. The karyotype was 46,XY,trp(2)(q13q21.1) and 
arrayCGH analysis (Affymetrix CytoScan HD microarray) showed a complex 
rearrangements consisting of triplication at 2q13q21.1 (minimum of 20,207 
kbp) and duplication at 2q21.1 (minimum of 2,759 kbp). Some genes within 
this region as NPH1 and IL1 could play role to patient´s features. Mutations 
in the NPH1 have been related to most patients with juvenile nephrono-
phthisis, however our patient presenting triplication shows similar effect to 
loss of gene function. Polymorphisms in IL1 were associated with diabetic 
nephropathy and it may play role in the patient´s deterioration of renal func-
tion. To our knowledge, the present patient has the biggest triplication 2q 
proximal segment, and he is alive once the triplication of this region is not 
as harmful to vital functions.

 K.T. Abe: None. M.F. Pereira: None. D.R. Carvalho: None. M. Schneider: 
None. L.L. Roese: None. L.M. Formigli: None. M.V. Oliveira: None. N. Sakai Jr: 
None. A.V. Coelho: None. I.M.P.O. Rizzo: None. C. Speck-Martins: None.
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J02.59
A case of de novo deletion 9q33
T. Tos1, M. Y. Alp2,3, N. Andıran4, E. Yağlı4;  
1Department of Medical Genetics, SB Sami Ulus Women‘s and Children Hospital, 
Ankara, Turkey, 2Department of Medical Genetics, Medical Faculty, Karadeniz Technical 
University, Trabzon, Turkey, 3Department of Medical Genetics, SB Ali Osman Sönmez 
Oncology Hospital, Bursa, Turkey, 4Division of Pediatric Endocrinology, SB Keçiöğren 
Training and Research Hospital, Ankara, Turkey.

Partial deletions of 9q are associated with mental retardation, distinct facial 
features, developmental delay and congenital heart defects. Common deleti-
ons involving 9q are subtelomeric deletions of 9q34. Terminal deletion 9q33 
is very rare.We report a 10 years old girl with de novo partial deletion 9q33. 
She referred to the department of medical genetics because of mental retar-
dation and developmental delay. She has short stature (<3th percentile), de-
layed developmental milestones, bushy eyebrows, thick lips, and simian va-
riant in left hand. She is also suffering from epilepsy. MRI findings revealed 
cortical dysplasia localised to the left temporal lobe. Cytogenetics analysis 
from peripheral blood showed distal partial deletion of the long arm of chro-
mosome 9. Parental karyotype examinations were normal.

 T. Tos: None. M.Y. Alp: None. N. Andıran: None. E. Yağlı: None.

J02.60
Newborn with agenesis of right lower limb and right renal agenesis 
case presentation
D. Iacob, M. Boia, A. Manea, R. Iacob;  
Timisoara University of Medicine and Pharmacy, Timisoara, Romania.

I will present the case of a female newborn from a monitored pregnancy, 
gestational age=41 weeks, birth weight=2600gr, Apgar score=5; her father, 
suffering from chronic renal failure, is enrolled in a dialysis programme. Ac-
cording to anamnesis no teratogen factors that could act during pregnancy 
are revealed.
At hospital admission she has poor health status general health status, 
dysmorphic skull, cardiopulmonary functions within normal limits, systo-
lic breath grade III/VI, agenesis of right lower limb - absence of thigh and 
shank, abnormal foot size that is attached to the hip through a cord.
Radiography of lower limbs shows the absence of right lower limb bones, 
while the radiography of lumbosacral head shows no structural changes.
Ultrasonography of the heart indicates tricuspid insufficiency grade I. Ab-
dominal ultrasonography: normal structure liver, left kidney in the renal 
lodge.
CT scan with contrast substance has been performed, revealing right hemi-
abdomen and pelvis reduced in size and hypoplastic.
Right kidney is evidenced neither in the right renal lodge, nor in other abdo-
minal-pelvic section. Right renal artery emergent from aorta is not eviden-
ced; left kidney of normal size; spleen of normal size; thoracolumbar scolio-
sis with axial rotation of vertebral bodies; right coccyx bone is hypoplastic, 
and the right femur cannot be evidenced.
Case particularity:
Newborn with right hemi-abdomen and pelvis hypoplasia associated with 
right renal agenesis and right lower limb agenesis, in which no teratogen 
factors that could have been act during pregnancy are revealed.

 D. Iacob: None. M. Boia: None. A. Manea: None. R. Iacob: None.

J02.61
The clinical phenotype in a case with 49,XXXXY
G. C. Cozaru1,2, A. F. Mitroi1,3, M. Aschie1, I. Poinareanu1,3;  
1Constanta County Emergency Hospital, Constanta, Romania, 2“Andrei Saguna“ 
University, Constanta, Romania, 3“Ovidius“ University, Faculty of Medicine, Constanta, 
Romania.

The 49, XXXXY syndrome is a rare sex chromosomal aneuploidy syndrome 
characterized by the presence of three extra X chromosomes in males and 
was first reported in 1960 by Fraccaro et al. It has an annual incidence of 
1/85,000 to 1/100,000 male births.
We report here, a male child with mental retardation and impairment of 
language abilities, remarkable facial dysmorphism (microcephaly, hyper-
telorism, large flat nose with a depressed nasal curvature, upslanting pal-
pebral fissures, epicanthus, prognathism, folded-over ears, short neck), im-
portant anemia and other associated congenital defects (cubitus valgus, flat 
feet, clinodactyly of the fifth finger, joint laxity, radio-ulnar synostosis). The 
cytogenetic study showed the constitution to be 49, XXXXY in all cells. The 
parent’s of the patient has solicited genetics counseling to know the risk of 
having another child with a chromosome disorder.
Management needs to be handled by a multidisciplinary team and includes 

the treatment of skeletal defects, the monitoring of psychomotor develop-
ment with physiotherapy, psychomotricity, speech therapy, orthopedic and 
sensory management (ophthalmological examination), neurological, hor-
monal (if necessary) and psychological care and regular dental follow-up. 
Patients have an essentially normal life expectancy but will need to attend 
regular medical visits.

 G.C. Cozaru: None. A.F. Mitroi: None. M. Aschie: None. I. Poinareanu: None.

J02.62
Additional genomic imbalance detected by arrayCGH in a prenatal 
case of Down syndrome
M. Stoian1, C. Ionescu1, V. Celmare1, A. F. Anca2, G. Cardos1;  
1Personal Genetics-Medical Genetics Center, Bucharest, Romania, 2Bucharest Emergency 
University Hospital, Bucharest, Romania.

Down syndrome is the most common chromosomal aneuploydy and several 
screening and diagnostics tests are available for prenatal diagnosis. Most 
cases identified have free trisomy 21, but there are reports associating other 
aneuploydies, usually double trisomies, involving mainly sex chromosomes. 
Additional structural chromosomal aberrations are very rare.
We report a prenatal case of 19 weeks of gestation, referred for cytogenetics 
investigations due to increased risk for Down syndrome. QF-PCR and con-
ventional cytogenetics analysis were performed. QF-PCR detected trisomy 
21 in a male fetus. Chromosomal analysis revealed three copies of chromo-
some 21 in all metaphases evaluated. The decision of the parents was to ter-
minate the pregnancy, but since in our center an array comparative genomic 
hybridization study was going on, the parents gave concern to this analysis, 
as they wanted to further investigate the case. ArrayCGH was carried out 
on a NimbleGen ISCA Plus 3x1.4M Platform (Roche) and data was analyzed 
using Nexus Copy Number software (BioDiscovery). ACGH detected the 21 
trisomy indentified by conventional cytogenetics, but additionally detected 
several duplications larger than 500 kb, on subtelomeric regions of chro-
mosomes: 2p, 4p, 7p, 7q, 8p, 8q, 9q, 10p, 10q, 11p, 12q, 13q, 16q, 17q, 18q, 
19p, 20q, 22q and on centromeric regions of chromosomes 2, 3, 6, 7, 8, 12. 
It is well known that 1.5-fold increase in dosage of transcripts and proteins 
encoded by genes in a trisomic segment, directly affects the phenotype. To 
evaluate a putative contribution of genomic imbalances detected, aCGH ana-
lysis for both parents should be performed.

 M. Stoian: None. C. Ionescu: None. V. Celmare: None. A.F. Anca: None. G. 
Cardos: None.

J02.63
R3321Stop Mutation in MLL2 Gene Causes Kabuki Syndrome in a 
Spanish Patient
G. PI1, L. PEDROLA1, A. SANCHIS2, S. CLIMENT3, A. MARTINEZ4, M. ORTIZ1, A. ZUÑIGA1;  
1HOSPITAL DE LA RIBERA, ALZIRA (VALENCIA), Spain, 2HOSPITAL DR. PESET, 
VALENCIA, Spain, 3HOSPITAL D‘ONTINYENT, ONTINYENT (VALENCIA), Spain, 
4HOSPITAL DE REQUENA, REQUENA (VALENCIA), Spain.

Kabuki syndrome, KS (OMIM# 147920) is a rare syndrome characterized 
by mental retardation and multiple congenital abnormalities. Mutations in 
MLL2 gene have been recently identified in the majority of cases and rarely, 
mutations in KDM6A gene are causing the syndrome.
Case report: We report the molecular and phenotype studies of a Spanish 
patient who have typical features of KS. The patient is a 7 y.o. infant with 
mental retardation, a peculiar facies characterized by long palpebral fissu-
res, a broad and depressed nasal tip, large prominent earlobes, a cleft pa-
late, scoliosis, radiographic abnormalities of the vertebrae, hands, and hip 
joints, and recurrent otitis media. Genomic DNA was extracted from the 
patient and parents and mutation screening of coding exons and intron-
exon junctions of the MLL2 gene was performed by direct sequence analysis 
using a 3130XL Genetic Analyzer. All found changes were in silico analyzed 
(Polyphen 2.0) to estimate a possible damaging effect in the protein. We 
identified, for the first time in a Spanish patient, a mutation in exon 34 of 
MLL2 gene causing the disease. The nucleotide change is a C>T substitution 
(c.9961C>T) causing a nonsense mutation in the exon 34 producing a trun-
cated protein by the change of an Arginine by a stop codon (p.R3321X). This 
mutation is absent in both parents and the in silico analyses showed that this 
change is potentially damaging the protein function. This mutation has been 
previously described but this is the first genetic study of a patient with KS 
in Spanish population.

 G. Pi: None. L. Pedrola: None. A. Sanchis: None. S. Climent: None. A. 
Martinez: None. M. Ortiz: None. A. Zuñiga: None.
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J02.64
Oro-Facio-Digital syndrome in two Iranian patients
A. Rajaee, A. Kariminejad, F. Afroozan, M. Kariminejad;  
Kariminejad-Najmabadi Path. & Genetics Center, Tehran, Islamic Republic of Iran.

Oro-Facio-Digital syndromes (OFDS) are a heterogeneous group of disor-
ders characterized by abnormalities of the face, oral cavity, and digits of the 
upper and lower limbs. We report on two patients with OFDS type IV (OFD 
IV) (OMIM 258860), also known as Mohr Majewski syndrome. OFD IV is 
differentiated from other types of OFD by its autosomal recessive mode of 
inheritance and severe tibial dysplasia. OFD IV is characterized by lobulated 
tongue, pseudo-cleft of the lip, pre- and postaxial polydactyly, severe talipes 
equinovarus, mesomelic limb shortness associated with tibial hypoplasia. 
Both cases are the first and only child of first cousin Iranian parents. They 
both have multiple anomalies including lobulated and bifid tongue with 
nodules, gingival hypertrophy, hypertelorism, low-set ears, bilateral posta-
xial polydactyly of hands, brachydactyly with syndactyly of fingers, preaxi-
al polysyndactyly of toes. In addition, Case 1 has microcephaly, hypotonia, 
repaired median cleft lip and palate, multiple oral frenuli, left cryptorchi-
dism. Case 2 shows prominent forehead, micrognathia and absent frenuli, 
and microphallus. Recently, it has been shown that TCTN3 mutations as the 
cause of a severe form of Mohr-Majewski syndrome associated with bone 
dysplasia, tibial defect, brain anomalies and cystic kidney disease. Sequen-
cing of TCTN3 is being performed and if negative, genome sequencing will 
be performed on these two families.

 A. Rajaee: None. A. Kariminejad: None. F. Afroozan: None. M. Kariminejad: 
None.

J02.65
Sonic hedgehog and sexual organ development : a case report.
U. Ullmann, B. Grisart, C. Dugauquier, K. Dahan;  
IPG, Gosselies, Belgium.

The sex development anomalies are among the most frequent prenatal mal-
formations. Multiple genes pathways are involved in the sexual organ deve-
lopment. With this case report, we focused on the sonic hedgehog (shh) role.
A 20 weeks pregnancy was terminated because of holoprosencephaly. At the 
fetus autopsy, the pathologist noted the presence of alobar holoprosencepha-
ly, aortic stenosis, intestinal malrotation, bilateral hydroureteres and ambi-
guous external sexual organs with large labia and clitoris. The abdominal 
cavity examination revealed gonads in the pelvic region. Their microscopic 
analysis concluded to testicular tissues. A microarray analysis of the fetal DNA 
identified a male fetus with 7q deletion and a 13q trisomy: 46,XY,del(7)(q36) 
13q33.2 x3. None of the13q33 genes had a known function. We assumed that 
shh found among the deleted 7 q genes explains the major sex differentiation 
anomalies.
Studying the role for cholesterol in early mouse embryonic development, 
the function of specific gene products, such as Shh signaling protein, was de-
monstrated in pathologies combining holoprosencephaly, limb and genitalia 
anomalies. Shh knockout mice lack external genitalia and have a persistent 
cloaca.
This case report of a 7q deletion including shh gene reminded us the early and 
crucial role of shh signaling pathway through the human sexual differentiati-
on and a review of the scientific literature was done.

 U. Ullmann: None. B. Grisart: None. C. Dugauquier: None. K. Dahan: None.

J02.66
A case with de novo 46,XX,add(6)(p25) karyotype.
K. Delil1, H. Simsek1, E. Cerman2, F. I. Sozen Delil2, M. A. Soylemez1, S. Yildirim3, I. Guney1;  
1Department of Medical Genetics, Marmara University Education and Research Hospital, 
İstanbul, Turkey, 2Department of Ophthalmology, Marmara University Education and 
Research Hospital, İstanbul, Turkey, 3Department of Medical Engineering, Karabuk 
University, Karabuk, Turkey.

Chromosomal aberrations commonly cause phenotypic abnormalities. Fur-
thermore they are associated with 50% of the spontaneous miscarriages 
and encountered in the 0.5% to 1% of live births. Here, we present a case 
with de novo 46,XX,add(6)(p25) karyotype.
The patient was a 9-year-old girl with suspected diagnosis of syndromic 
child. She was delivered by cesarean section, weighing 3300 gr. She was able 
to sit when she was four months old. Although she started to talk and walk 
around at the age of one, she occasionally had imbalance. Around five years 
of age, she had an ear operation because of the occurred sensorineural hea-
ring impairment.
The parents were not related and no similar cases were seen in the family. 
Her height, weight and head circumference were in normal range. A small 

nose with a flat nasal bridge, upturned nares, and deep-set nails were found. 
MRI showed cerebral atrophy, a 9x31 mm arachnoid cyst in the left temporal 
lobe and left mastoiditis. Secundum atrial septal defect, mild mitral failure 
and minimal left renal pelviectasis were other findings. Ophtalmologic ex-
amination revealed bilateral embryotoxon, congenital esotropia, and a best 
corrected visual acuity of 0.5 bilaterally.
Cytogenetic analysis revealed a 46,XX,add(6)(p25) karyotype. As the father, 
mother and two sisters did not have any chromosomal abnormality, chro-
mosal aberration of our case was regarded as de novo.
46,XX,add(6)(p25) karyotype of our case and the phenotypic findings may 
be associated with a new chromosomal syndrome. Advanced molecular and 
molecular cytogenetic tests have been planned to define the relevant chro-
mosomal region.

 K. Delil: None. H. Simsek: None. E. Cerman: None. F.I. Sozen Delil: 
None. M.A. Soylemez: None. S. Yildirim: None. I. Guney: None.

J02.67
Klippel-Feil syndrome: a case report
R. FRIKHA, S. Daoud, T. Rebai;  
laboratory of histology, Sfax, Tunisia.

Klippel-Feil syndrome (KFS) is characterized by congenital vertebral fusion 
of the cervical spine resulting from faulty segmentation along the embryo‘s 
developing axis. A wide spectrum of associated anomalies may be present. 
This heterogeneity has complicated elucidation of the genetic etiology and 
management of the syndrome.
It’s about a 32-year- old women complained of torticollis. Her medical and 
family histories were unremarkable. Physical examination reveals Pain on 
palpation of vertebral spine apophyses and neck muscles and limited mo-
vement in the cervical spine without any associated anomalies. A radiogra-
phy show a C5-C6 fusion on the cervical spine and the isolated klippel Feil 
syndrome was diagnosed. It‘s the rarest form of congenital fused cervical 
vertebrae which is predisposed to the risk of spinal cord injury and neuro-
logic problems.
We insist that clinical heterogeneity and radiographic abnormalities found 
in Klippel-Feil syndrome may simulate acute pathology and thus require 
comprehensive evaluation and delineation of diagnostic and prognostic 
classes.

 R. Frikha: None. S. Daoud: None. T. Rebai: None.

J02.68
Oro-facio-digital syndrome type 1 in child with celiac disease: 
coincidence or a correlation?
F. C. de Almeida, R. Pratesi, P. M. Fritsch, L. Gandolfi, H. P. N. Safatler;  
Universidade de Brasília, Brasília, Brazil.

Oro-facio-digital syndrome type1 (OFD1[MIM#311200]) is an ectodermal 
dysplasia characterized by lobulated tongue, lingual harmatomas, cleft pala-
te, hyperplastic frenulum, polydactyly, brachydactyly and syndactyly. OFD1 
is transmitted as an X-linked dominant condition with lethality in males 
caused by a mutation in OFD1 gene (Xp22.3-p22.2). Celiac disease (CD) is 
an autoimmune alteration triggered by ingestion of gluten in patients ge-
netically predisposed and have been associated with several chromosomal 
syndromes such as Down syndrome, Williams’s syndrome and Turner syn-
drome. This work reports for the first time a case of a child diagnosed with 
celiac disease and oro-facio-digital syndrome type1 and suggest an associa-
tion between OFD1 and CD. This studie shows genetic clinical features of 
OFD1, and sorological tests (TtG-IgA, Anti-endomisium) and HLA typing for 
Celiac disease.

 F.C. de Almeida: None. R. Pratesi: None. P.M. Fritsch: None. L. Gandolfi: 
None. H.P.N. Safatler: None.

J02.69
A novel splice site mutation in the MLL2 gene in a Moroccan patient 
with Kabuki syndrome
I. Ratbi1,2, N. Fejjal3, L. Micale4, B. Augello4, C. Fusco4, J. Lyahyai1,2, G. Merla4,5, A. Sefiani1,2;  
1Centre de génomique humaine, Faculté de médecine et pharmacie, Université 
Mohammed V Souissi, Rabat, Morocco, 2Département de génétique médicale, Institut 
National d‘Hygiène, Rabat, Morocco, 3Service de chirurgie plastique pédiatrique, hôpital 
des enfants, CHU Ibn Sina, Rabat, Morocco, 4Medical Genetic Unit, IRCCS Casa Sollievo 
della Sofferenza, San Giovanni, Rotondo, Italy, 5Scuola di Dottorato in Scienze della 
Riproduzione e dello Sviluppo, University of Trieste, Trieste, Italy.

Kabuki syndrome (also known as Niikawa-Kuroki syndrome) is a rare au-
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tosomal disorder, characterized by an unusual face, short stature, skeletal, 
visceral and dermatoglyphic abnormalities, cardiac anomalies, mental re-
tardation, and immunological defects. Point mutations and large intragenic 
deletions and duplications of the mixed lineage leukemia 2 (MLL2) and 
exons deletions of lysine demethylase 6A ( KDM6A) genes have been identi-
fied as its underlying causes.
We report on the first description of a Moroccan Kabuki syndrome patient 
with typical facial features, developmental delay, finger pads, and other ano-
malies carrying a novel splice site mutation in the MLL2 gene that produces 
a truncated and likely pathogenetic form of MLL2 protein.

 I. Ratbi: None. N. Fejjal: None. L. Micale: None. B. Augello: None. C. Fusco: 
None. J. Lyahyai: None. G. Merla: None. A. Sefiani: None.

J02.70
Uncommun Case of Trisomy 13
I. Chelly1, K. Lilia1, K. Ichrak2, M. Faouzi1, G. Najoua2, C. Habiba1;  
1department of heridatary and congenital disorders, Tunis, Tunisia, 2department of 
pediatrics, Bizerta, Tunisia.

Trisomy 13, or Patau syndrome is a rare chromosomal disorder characteri-
zed by a triad of cleft lip and palate, postaxial polydactyly and microcephaly. 
It was described firstly in 1960. Complete, partial, or mosaic forms of the 
disorder can occur.
Here, we report on a case of five months old girl with feeding difficulties, 
uncommon facial dysmorphy of trisomy 13: microcephaly, high forehead 
with facial cleft, hypertelorism, horizontal palpebral fissures, epicanthal 
folds, bifid nose with anteverted nares, posterior cleft palate, long philtrum, 
low-set and dysplastic ears. She has also short neck, overlapped fingers and 
toes with hypoplastic thumbs, dislocated hips, hypotonia and she has no 
epilepsy, nor congenital heart defect, or visceral malformation. Cytogene-
tic analysis demonstrated trisomy 13 with Robertsonian translocation. The 
karyotype of the parents was normal. There was no holoprosencephaly in 
Brain CTScan. Genetic counseling and prenatal diagnosis were offered to the 
parents.

 I. Chelly: None. K. Lilia: None. K. Ichrak: None. M. Faouzi: None. G. Najoua: 
None. C. Habiba: None.

J02.71
Partial trisomy 4p due to the maternal translocation t(4;22)
(p15.2;p11.2)
M. Ikbal1, T. Tos2, M. Y. Alp1,3;  
1Department of Medical Genetics, Medical Faculty, Karadeniz Technical University, 
Trabzon, Turkey, 2Department of Medical Genetics, SB Sami Ulus Women‘s and Children 
Hospital, Ankara, Turkey, 3Department of Medical Genetics, SB Ali Osman Sönmez 
Oncology Hospital, Bursa, Turkey.

We report on a 5 year and 4 months old boy with 46,XY,der(22)t(4;22)
(p15.2;p11.2) due to the maternal reciprocal translocation t(4;22)
(p15.2;p11.2). The patient was referred to the department of medical gene-
tics because of mental retardation and facial dysmorphism. He had microce-
phaly, brachycephaly, triangular mouth, low frontal hairline, hypotelorism, 
strabismus, prominent simple ear. Developmental milestones were delayed. 
Also he had pes equinovarus of the right foot and unilateral simian crease. 
MRI showed partial agenesis of the corpus callosum. X-ray imaging revealed 
bilateral femoral coxa valga and fusion defects on the posterior arcus of the 
C6-C7. In our patient, balanced reciprocal translocation of mother resulted 
to partial trisomy 4p and partial monosomy 22p. Trisomy 4p syndrome is 
characterized by mental retardation, pre and postnatal growth retardation, 
facial dysmorphism, brain anomalies, and limb defects. It is suggested that 
monosomy 22p11.2 has no clinical significance.

 M. Ikbal: None. T. Tos: None. M.Y. Alp: None.

J02.72
Case report of unbalanced tpanslocation involving chromosome 3 and 
7.
V. Rumyantseva1, N. Oparina2, Z. Sabirzyanova3, A. Pavlov3, E. Zaklyazminskaya1;  
1Petrovsky Russian Research Centre of Surgery RAMS, Moscow, Russian Federation, 
2Moscow Regional Research Clinical Institution, Moscow, Russian Federation, 3Federal 
State Budget Establishment Russian Scientific Center of Roentgenoradiology (RSCRR) of 
Ministry of Health Development of Russian Federation, pediatric urology department, 
Moscow, Russian Federation.

Background: The most common familial chromosomal rearrangements are 
translocations. In case of an unbalanced segregation in offsprings, the resul-
ting imbalances consist of a combination of partial trisomy and partial mo-

nosomy. Phenotypic reports of chromosomal imbalances are an important 
source for genetic counselling.
Clinical case: We’ve performed clinical and genealogical examination of five 
month-old boy with primary diagnosis “bilateral ureterohydronephrosis” 
and unusual phenotypes: overweight (growth 60cm,weight 8,6 kg) dispro-
portionately short limbs, microcephaly, micrognathia and short neck. At the 
first month of life, he had a perirectitis. During the heart examination, the 
foramen ovale with the extension of the right ventricle was determined. A 
case of the dextrocardia was reportes in the family pedigree. Moreover, the 
mother was treated Hodgkin‘s disease eight years ago.
Results: An additional material of unknown origin was detected on a distal 
part of a long arm (q) of the chromosome 7 in blood lymphocytes culture 
(analized with GTG- banding). Proband’s arrangement was a result of ma-
ternal reciprocal translocation t(3;7)(p25;q36). Thus the proband’s karyo-
type was 46,XY,der(7)t(3;7)(p25;q36)mat. So partial trisomy of the short 
arm chromosome3 and partial monosomy of the long arm chromosome7 
were found.
Conclusion: Unbalanced tranclocation in proband chromosomes3 and 7 
was cause of rare phenotype of ureterohydronephrosis. Multiply congeni-
tal malformation in family members got explanation. Clinicians should give 
more consideration to rare genetic chromosomal syndromes, especially in 
the case of unusual combinations symptoms.

 V. Rumyantseva: None. N. Oparina: None. Z. Sabirzyanova: None. A. Pavlov: 
None. E. Zaklyazminskaya: None.

J02.73
Identification of unbalanced translocation 4;8 characterized by 
metaphase CGH
M. Minzhenkova, N. Shilova, Z. Markova, S. Korostelev, Y. Kozlova, T. Zolotukhina;  
Federal State Budgetary Institution ”Research Centre for Medical Genetics” under the 
Russian Academy of Medical Sciences, Moscow, Russian Federation.

We report a case of a 2-year-old child with growth retardation, physical 
abnormalities, hypotonia and development delay. G-banding chromosome 
analysis showed a normal karyotype. Molecular cytogenetic investigations 
were performed to revealed a chromosomal abnormalities. Metaphase com-
parative genomic hybridization (CGH) analysis showed loss of chromosome 
4p16.1 and gain of chromosome 8p23.1. FISH with subtelomeric probes of 
chromosome 4 and 8 confirmed the deletion of the distal short arm of chro-
mosome 4 and the duplication of the distal short arm of chromosome 8. This 
finding was found by reinspection of the G-banded karyotype at the 500 
band level. GTG-banding allowed to interpret proband´s karyotype as: 46,XY, 
der(4)t(4;8)(p16.1;p23.1). The mother´s karyotype was normal, father was 
not available for karyotyping. This case of unbalanced translocation 4;8 de-
monstrates the usefulness of the metaphase CGH method. The aberration 
had previously been missed by routine analysis of G-banded karyotyping. 
This clearly illustrates a weakness of the GTG-banding technique in com-
parison to CGH. G-band analysis is dependent on the qualifications and the 
actual performance of the cytogeneticist and this makes the technique so-
mewhat subjective. CGH technique has some advantages for of unbalanced 
chromosome aberrations: it gives a global approach which allows an objec-
tive analysis of all chromosomes in a single in situ hybridization experiment 
without cell culture. Metaphase CGH is non expensive and rapid technique 
which can be used routinely to explore patients with mental retardation and 
dysmorphic features.

 M. Minzhenkova: None. N. Shilova: None. Z. Markova: None. S. Korostelev: 
None. Y. Kozlova: None. T. Zolotukhina: None.

J03.01
The ADAMTS18 gene is responsible for autosomal recessive early 
onset severe retinal dystrophy
I. Peluso1, I. Conte1, F. Testa2, M. Pizzo1, R. W. J. Collin3, N. Meola1, S. Barbato1, M. 
Mutarelli1, F. Simonelli2, S. Banfi1,2;  
1TIGEM, Naples, Italy, 2Second University of Naples, Naples, Italy, 3Radboud University 
Nijmegen Medical Centre, Nijmegen, Netherlands.

Background: Inherited retinal dystrophies, including Retinitis Pigmentosa 
and Leber Congenital Amaurosis among others, are a group of genetically 
heterogeneous disorders that lead to variable degrees of visual deficits. 
They can be caused by mutations in over 100 genes and there is evidence 
for the presence of as yet unidentified genes in a significant proportion of 
patients. We aimed at identifying a novel gene for an autosomal recessive 
form of early onset severe retinal dystrophy in a patient carrying no pre-
viously described mutations in known genes.
Methods: An integrated strategy including homozygosity mapping and who-
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le exome sequencing was used to identify the responsible mutation. Func-
tional tests were performed in the medaka fish (Oryzias latipes) model orga-
nism to gain further insight into the pathogenic role of the ADAMTS18 gene 
in eye and central nervous system (CNS) dysfunction.
Results: This study identified, in the analyzed patient, a homozygous mis-
sense mutation in the ADAMTS18 gene, which was recently linked to Kno-
bloch syndrome, a rare developmental disorder that affects the eye and the 
occipital skull. In vivo gene knockdown performed in medaka fish confirmed 
both that the mutation has a pathogenic role and that the inactivation of this 
gene has a deleterious effect on photoreceptor cell function.
Conclusion: This study reveals that mutations in the ADAMTS18 gene can 
cause a broad phenotypic spectrum of eye disorders and contribute to shed 
further light on the complexity of retinal diseases.

 I. Peluso: None. I. Conte: None. F. Testa: None. M. Pizzo: None. R.W.J. Collin: 
None. N. Meola: None. S. Barbato: None. M. Mutarelli: None. F. Simonelli: 
None. S. Banfi: None.

J03.02
A novel gross deletion in DFNB1 locus involving GJB2 and GJB6 genes 
is recurrent in Russian patients
E. A. Bliznetz1, O. N. Makienko1, E. G. Okuneva1, T. G. Markova2, A. V. Polyakov1;  
1Research Centre for Medical Genetics, Moscow, Russian Federation, 2National Research 
Centre for Audiology and Hearing Rehabilitation, Moscow, Russian Federation.

Mutations in GJB2 gene are the most commonly identified cause of congeni-
tal, recessively inherited, sensorineural nonsyndromic hearing loss (DFNB1). 
More than 300 mutations in GJB2 gene are known and were detected in the 
most patients with DFNB1. In several countries the gross deletions in DFNB1 
locus are observed with a considerable frequency. Among four known dele-
tions in DFNB1 only one deletion involves GJB2 gene and was observed in 
single family. Here we report about a novel 101.4 kb deletion involving GJB2 
and GJB6 genes. This deletion, NC_000013.10: g.20,757,021_20,858,394del, 
was revealed in three unrelated Russian patients, probably has a Ingush 
descent. Additional population studies are necessary to estimation of the 
deletion frequency. If the novel deletion is frequent, a molecular testing for 
it is very important to genetic counseling.

 E.A. Bliznetz: None. O.N. Makienko: None. E.G. Okuneva: None. T.G. 
Markova: None. A.V. Polyakov: None.

J03.03
Examination of the genetic background of aminoglycoside induced 
and non-syndromic, hereditary sensorineural hearing loss
G. M. Milley1, A. Gál1, L. Noszek2, P. Prekopp2, L. Tamás2, M. J. Molnár1;  
1Institute of Genomic Medicine and Rare Disorders, Semmelweis University, Budapest, 
Hungary, 2Department of Otorhinolaryngology, Head and Neck Surgery, Semmelweis 
University, Budapest, Hungary.

Objectives: With the development of molecular genomics we can recognise 
the connection between more and more genetic variations and medications 
side effects and we can discover
an increasing number of genetic differences behind idiopathic symptoms. The 
mutations of 12S rRNA gene which encoding by mitochondrial genome are 
frequent causes of both aminoglycoside induced and non-syndromic senso-
rineural hearing impairment. The transitions make the human mitochondrial 
12S ribosomes more bacteria-like and alter binding sites for aminoglycosi-
des.
Aims: To define the frequency of occurrence in the Hungarian population of 
A1555G and C1494G substitutions of the mtDNA.
Methods: Participants of the research were: (1) 300 patients suffering in 
sensonerual syndromatic or non-syndromic hearing loss (37 patients with 
aminoglycoside induced, 144 with mitochondrial disease and 119 with non-
syndromic) and 200 volunteering control participants. Among the patients 
both sporadic and familial cases were present. The mtDNA substitutions were 
screened by PCR-RFLP methodology.
Results: Out of examined 500 participants, the A1555G mutation appeared 
in 12 cases (5 patients and 7 control persons). The frequency of the mutati-
on in the population was 2.4%. In 2 of these patients maternally inheritable 
hearing loss could have been discovered. The C1494G substitution was not 
present in these cohorts.
Conclusion: The targeted examination of mtDNA may render the screening of 
carriers possible in the future, which may serve as the basis for the appearan-
ce of personalized therapies. However further investigations are also necessa-
ry to detect other genetic risk factors for aminoglycosid induced ototoxicity.

 G.M. Milley: None. A. Gál: None. L. Noszek: None. P. Prekopp: None. L. Tamás: 
None. M.J. Molnár: None.

J03.04
Prevalence of GJB2 (Connexin-26) and GJB6 (Connexin-30) mutations 
in a 123 Iranian Azeri Turkish hearing-impaired individuals: 
implications for diagnosis and genetic counseling
M. S. khaniani, S. Mansouri Derakhshan, S. Taghizadeh, N. Lotfalizadeh, S. Shiri 
Torkamani,;  
Tabriz university of Medical Science, Tabriz, Islamic Republic of Iran.

Hearing impairment (HI) is the most common heterogeneous neurosensory 
disease in humans. More than 50% of cases have a genetic etiology, inclu-
ding syndromic and non-syndromic forms. For many populations, mutati-
ons in two connexin (Cx) genes, GJB2 (Cx26) and GJB6 (Cx30) have been 
identified 50 % to cause hearing impairment
In this study, we report our 4-year experience of over 123 unrelated Azeri 
Turkish patients with hearing impairment, who were not affected by known 
deafness related syndromes.
123 Azeri Turkish unrelated subjects clinically diagnosed with HI from 
various clinics from North West of Iran were referred by specialists to the 
Medical Genetic Centre of Tabriz University of Medical Sciences. A clinical 
diagnosis of HI was made according to published criteria. Mutation scree-
ning of the GJB2 and GJB6 genes were performed by using direct sequencing 
method.
54 (% 43) of these patients had one or two mutations. Of those with muta-
tions, 22 were compound heterozygous, 19 were homozygous, and 13 had 
only one identifiable mutation.
The most frequent mutations were c.35delG and V153I (25% and 16% re-
spectively) of the alleles, followed by V27I, V71K, A171T, V114G, R127H, 
M163V, G160S, c.119delC, c.120delA, and c.51insA mutations in GJB2 gene 
and no mutation in GJB6 gene was detected in our population.
The present study demonstrates that mutations in the GJB2 are important 
cause of hearing impairment and mutations in the GJB6 gene don’t play any 
important role of hearing impairment in Iranian Azeri Turkish population, 
thus justifying their screening in a routine basis.

 M.S. khaniani: None. S. Mansouri Derakhshan: None. S. Taghizadeh: 
None. N. Lotfalizadeh: None. S. Shiri Torkamani,: None.

J03.05
Prenatal ultrasound diagnosis of cataract congenital in two siblings 
with microduplication 22q11.23
D. Raskova, M. Hynek, M. Trkova, D. Stejskal;  
Centre for Medical Genetics and Reproductive Medicine GENNET, Prague 7, Czech 
Republic.

The case report presents the prenatal ultrasound findings of cataract oc. 
utr. in two brothers. Microduplication 22q11.23 was detected in both fetu-
ses and their healthy mother. The beta-crystallin genes CRYBB2 (crystallin 
betaB2) and CRYBB3 (crystallin betaB3) lie within the region 22q11.23 and 
are therefore candidate genes. The relationship between the mutations of 
these genes and nonsyndromal cataract is known. Different beta-crystallin 
proteins can interact with each other to form oligomers of different sizes 
ranging from dimers to octamers and can also interact with other lens pro-
teins. The protein-protein interactions are predicted to be key in maintai-
ning the transparency of the lens.

 D. Raskova: None. M. Hynek: None. M. Trkova: None. D. Stejskal: None.

J03.06
The analysis of the GJA8 gene in patients with isolated form of 
congenital cataract from Bashkortostan Republic (Russia).
I. I. Khidiyatova1, I. M. Khidiyatova1, T. P. Fedorova1, S. R. Avkhadeeva2, M. T. Aznabaev2, 
E. Khusnutdinova1;  
1Institute of Biochemistry and Genetics, Ufa, Russian Federation, 2Bashkir State Medical 
University, Ufa, Russian Federation.

Introduction: Cataracts are one of the leading causes of blindness in hu-
mans, and mutations in the connexin 46 (GJA3) and the connexin 50 (GJA8) 
genes cause congenital cataract. Different mutations in these genes lead to 
the development of distinct cataract phenotypes. The aim of the study was 
to analyze the GJA8 gene in patients from Bashkortostan Republic affected 
with congenital cataract.
Objective: DNA samples of 40 unrelated patients with isolated form of here-
ditary congenital cataract from Bashkortostan Republic were analyzed.
Methodology: The analysis was performed by direct sequencing of coding 
regions of the GJA8 gene.
Results: Four different nucleotide alterations were detected. In one patient 
of Russian ethnic origin with zonular form of cataract nucleotide substituti-
on c.179G>A (p.Gly60Asp) was detected; one patient of Bashkir ethnic origin 
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with anterior capsular cataract carried the deletion c.133-142delTGGGGG-
GATG (p.Trp45SerfsX72). Both of these changes were found in the heterozy-
gous state, have not been described in the literature earlier, and presumably 
are functionally significant mutations. In оne patient new nucleotide substi-
tution с.288G>A (p.Ala96Ala) in the homozygous state was found. Two pa-
tients demonstrated nucleotide substitution c.68G> T (p.Arg23Thr), known 
as polymorphic variant (rs80358203).
Conclusion:Thus, three previously undescribed structural changes in the 
gene GJA8 were detected in patients with hereditary isolated cataract from 
Bashkortostan Republic. To determine their functional significance further 
investigation are required.

 I.I. Khidiyatova: None. I.M. Khidiyatova: None. T.P. Fedorova: None. S.R. 
Avkhadeeva: None. M.T. Aznabaev: None. E. Khusnutdinova: None.

J03.07
Genetic Linkage Analysis of DFNB loci in ARNSHL pedigrees in 
Southern Khorasan Province in Iran
M. R. Noori-Daloii1, N. Jalilian1, M. Tabatabaiefar2, F. Alizadeh1, L. Kialashaki1, A. 
Ahmadi3, Z. Roshani1;  
1Department of Medical Genetics, School of Medicine, Tehran Univ. of Medical Sciences, 
Tehran, Islamic Republic of Iran, 2Department of Medical Genetics, School of Medicine, 
Ahvaz Jundishapur University of Medical Sciences,, Ahvaz, Islamic Republic of Iran, 
3Department of Genetics, Science and Research Branch, Islamic Azad University, Tehran, 
Islamic Republic of Iran.

Hearing loss is the most common sensory birth defect with an incidence 
of about one in 650 newborns. Approximately 70% of genetic HL cases are 
autosomal recessive non-syndromic (ARNSHL) and it may become even 
higher in countries with high rate of consanguineous marriage. Iran has a 
heterogeneous population due to different ethnicities and also a high rate 
of consanguineous marriage (38.6%). The fact that many loci are involved 
together with the heterogeneity of the status, necessitate studying further 
loci in various Iranian ethnic groups. 22 large deaf pedigrees originating 
from the Southern Khorasan province of Iran were selected. The families 
analyzed for GJB2, exon I & II, mutations and GJB6 large deletions. Pedigrees 
negative for GJB2 mutations were then subject to linkage analysis for loci 
DFNB2, DFNB3, DFNB4, DFNB7/11, DFNB9, DFNB21 & DFNB59. DFNB4, 
DFNB3, DFNB21 & DFNB59 have been analyzed and the project is procee-
ding for other loci.
Four out of the 22 families showed GJB2 mutations. One family carried ho-
mozygous c.35delG mutation and another one carried homozygous p.W24X 
mutation. The third pedigree patients were compound heterozygous for 
p.W77X/IVS1G>A. c.380 G>A mutation. The fourth pedigree showed hete-
rozygote mutation of p.V27I+E114G/wt. GJB6 deletions were not detected. 
One family showed linkage to DFNB3 and the remaining did not show linka-
ge to the studied loci.
Our results once again emphasize the heterogeneity of HL among different 
Iranian ethnic groups. These results could be applied to a more efficient ge-
netic screening and genetic counseling. This study proceeds with more loci 
and more families.

 M.R. Noori-Daloii: None. N. Jalilian: None. M. Tabatabaiefar: None. F. 
Alizadeh: None. L. Kialashaki: None. A. Ahmadi: None. Z. Roshani: None.

J03.08
Analysis of a conserved GJB2 intronic region in nonsyndromic 
sensorineural hearing loss patients with only one previously 
identified GJB2 variant
T. D. Matos1, H. Simões-Teixeira1, A. C. Gonçalves1, J. R. Chora1, H. Rosa2, L. Monteiro3, A. 
O‘Neill4,5, Ó. P. Dias6, M. Andrea6, H. Caria1,7, G. Fialho1;  
1Centre for Biodiversity, Functional, and Integrative Genomics (BioFIG), Faculty of 
Science, University of Lisbon, Lisboa, Portugal, 2ORL Service, Hospital Garcia de Orta, 
E.P.E., Almada, Portugal, 3ORL Service, Hospital Dona Estefânia (Centro Hospitalar 
Lisboa Central), Lisboa, Portugal, 4Department of Head and Neck, Hospital Egas 
Moniz (Centro Hospitalar de Lisboa Ocidental, E.P.E.), Lisboa, Portugal, 5Department 
of Anatomy, Faculty of Medical Sciences, New University of Lisbon, Lisboa, Portugal, 
6Department of ORL, Voice and Communication Disorders, Hospital Santa Maria (Centro 
Hospitalar de Lisboa Norte, E.P.E.), Lisboa, Portugal, 7School of Health, Polytechnic 
Institute of Setúbal, Setúbal, Portugal.

The DFNB1 locus (GJB2 and GJB6 genes) is a major cause of nonsyndromic 
sensorineural hearing loss (NSSHL), being responsible for over 1/5 of the 
Portuguese cases. However, some patients present only one recessive muta-
tion. The frequency of such individuals is, in several instances, higher than 
the expected if they were only carriers. This fact suggests the existence of an 
accompanying DFNB1 mutation in some cases. We have noticed a conserved 
region in the GJB2 intron, which might be a potential location of pathogenic 

mutations.
We have thus investigated that conserved region in 27 NSSHL Portuguese 
patients (previously analysed regarding the basal promoter, exon 1, donor 
splice site, coding region and 3’UTR) harbouring one pathogenic, controver-
sial or unclear GJB2 mutation, and none of the two common GJB6 deletions 
(del1830 and del1854). The control sample consisted in 42 normal-hearing 
individuals from the general population. The 69 subjects were analysed by 
direct sequencing.
A total of seven known variants in the intronic region analysed (c.-22-
1207G>C, c.-22-1203A>G, c.-22-1198G>A, c.-22-1157A>T, c.-22-1153G>A, 
c.-22-1108G>A, c.-22-1073A>G) were identified among patients and con-
trols, of which four were found only in controls. No variant was identified 
exclusively in the patients. A novel variant (c.-22-1415A>G) was found in a 
control individual.
The investigation here presented did not reveal, in the individuals analysed, 
any novel potentially pathogenic variant in the conserved intronic region. 
However, this region could be further investigated in other patients with 
only one GJB2 mutation, since it might play a role in the regulation of the 
gene.

 T.D. Matos: None. H. Simões-Teixeira: None. A.C. Gonçalves: None. J.R. 
Chora: None. H. Rosa: None. L. Monteiro: None. A. O‘Neill: None. Ó.P. Dias: 
None. M. Andrea: None. H. Caria: None. G. Fialho: None.

J03.09
Reduced expression of the OPA1 gene due to a novel nonsense 
mutation leads to autosomal dominant optic atrophy
M. Oldak1, A. Federowicz1, K. Szulborski2, K. Rydz1, J. Wierzbowska3, J. Kosinska4, M. 
Rekas3, R. Ploski4, J. P. Szaflik2, J. Szaflik2;  
1Department of Histology and Embryology, Medical University of Warsaw, Warsaw, 
Poland, 2Department of Ophthalmology, Medical University of Warsaw, Warsaw, Poland, 
3Departament of Ophthalmology, Military Health Service Institute, Warsaw, Warsaw, 
Poland, 4Department of Medical Genetics, Medical University of Warsaw, Warsaw, 
Poland.

Purpose: Autosomal dominant optic atrophy (ADOA) is the most prevalent 
dominantly inherited optic neuropathy. The aim of the study was to identify 
the genetic etiology of inherited optic neuropathy in a Polish family.
Methods: We report on a 2-generation Polish family with ADOA in which 
nine family members are affected. MRI and detailed ophthalmological ex-
amination with visual field and electrophysiological testing were perfor-
med. DNA and protein extracts were obtained from blood samples. Linkage 
to OPA1, the main ADOA locus, as well as sequencing of all OPA1 exons were 
conducted. Amplified fragments were analyzed on an automatic DNA se-
quencer. OPA1 expression was analyzed by Western blot.
Results: MRI and ophthalmological examination confirmed the diagnosis of 
bilateral optic neuropathy. Pattern visual evoked potentials (PVEP) presen-
ted abnormally delayed P100 wave latency. Pedigree analysis demonstrated 
a dominant mode of inheritance. Linkage studies revealed linkage to the ma-
jor OPA1 locus in the investigated family. Sequencing of the OPA-1 gene iden-
tified a novel C-to-T transition in exon 2 predicting a premature stop codon 
(p.Q31Ter). The mutation co-segratated with the phenotype in this family. 
Expression of OPA1 at the protein level was strongly reduced as compared 
to control samples from healthy individuals. 
Conclusion: Occurrence of the premature termination codon at the begin-
ning of the transcript, which leads to a strong reduction of OPA1 protein 
expression, confirms that ADOA in the investigated family is a consequence 
of OPA1 haploinsufficiency. The novel variant broadens the spectrum of the 
reported OPA1 mutations causing ADOA.

 M. Oldak: None. A. Federowicz: None. K. Szulborski: None. K. Rydz: None. J. 
Wierzbowska: None. J. Kosinska: None. M. Rekas: None. R. Ploski: None. J.P. 
Szaflik: None. J. Szaflik: None.

J03.10
Frequency of the p.Q829X OTOF mutation in Greek patients suffering 
from sensorineural, non-syndromic hearing loss
I. Zorba1, M. Grigoriadou2, M. Petersen2, H. Kokotas2, K. Lamnissou1;  
1Dept of Genetics & Biotechnology, University of Athens, Athens, Greece, 2Department of 
Genetics, Institute of Child Health, Athens, Greece.

Approximately one or two in 1,000 children suffer from deafness that ap-
pears at birth or before the age of two (prelingual deafness). About 50% 
of the cases presenting with non-syndromic prelingual hearing loss in the 
developed world are due to genetic causes, making genetic deafness one 
of the most frequent hereditary conditions in humans. Most mutations as-
sociated with the disease in Caucasians have been mapped in the DFNB1 
locus, with the GJB2 gene having the most important role. Several studies 
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have shown that the point mutation p.Q829X in the OTOF gene located in the 
DFNB9 locus is responsible for up to 3% of the cases with non-syndromic 
deafness in the Spanish population, while similar results have been reported 
in studies from South American countries and the USA. In the present study 
we investigated the frequency of the p.Q829X OTOF mutation in the Greek 
deafness population. A total of 100 unrelated Greek patients suffering from 
non-syndromic, sensorineural hearing impairment with an age of onset in 
childhood, were recruited. We employed the PCR-RFLP method in order to 
genotype our samples. Our results showed that all patients were tested ne-
gative for the p.Q829X OTOF mutation, indicating that the mutation is rare in 
the Greek population. The study is proceeding in order to explore a geogra-
phic correlation among allele frequencies in the Mediterranean region.

 I. Zorba: None. M. Grigoriadou: None. M. Petersen: None. H. Kokotas: 
None. K. Lamnissou: None.

J03.11
Microdeletion 2q11.1q11.2 including haploinsufficiency of SNRNP200 
gene: two families report without clinical manifestations of retinitis 
pigmentosa
E. Matoso1,2,3, J. B. Melo1,3, L. M. Pires1, S. I. Ferreira1, E. D. Silva4, J. Sá5, F. Ramos5, I. M. 
Carreira1,2,3;  
1Laboratory of Cytogenetics and Genomics, Faculty of Medicine, University of Coimbra, 
Coimbra, Portugal, 2Laboratory of Cytogenetics, Paediatrics Hospital, Coimbra, Portugal, 
3CIMAGO – Centro de Investigação em Meio Ambiente, Genética e Oncobiologia, Faculty 
of Medicine, University of Coimbra, Coimbra, Portugal, 4Serviço de Oftalmologia, Centro 
Hospitalar e Universitário de Coimbra, Coimbra, Portugal, 5Serviço de Genética Médica , 
Departamento Pediátrico- CHUC, Coimbra, Portugal.

Deletions involving the proximal region of chromosome 2q11 have been ra-
rely reported to date. We describe two patients with overlapping microde-
letions at 2q11.1q11.2 encompassing SNRNP200 gene recently associated 
with autosomal dominant retinitis pigmentosa (adRP).
The patient 1 is a 10 year-old boy and patient 2 is a 7 year-old girl, both 
referred to our department because of global psychomotor development 
delay. The patients exhibit minor dysmorphisms including downslating pal-
pebral fissures and slight micrognathia. However patient 1 is macrocephalic 
and patient 2 has microcephaly with the stature below the 3rd centile.
Array-CGH (180K Agilent) was performed and Fluorescence in situ hy-
bridization using specific BAC clones. A similar deletion spanning about 
1,5Mb was observed in both patients, with the involvement of 12 ge-
nes described in OMIM database, three of them associated with disea-
se: TMEM(OMIM#613403); SNRNP200 (OMIM#601664) and CNNM4 
(OMIM#607805). Patient 1 deletion was inherited from his father and in 
patient 2 the deletion was de novo.
The patient 1 and his father were submitted to complete ophthalmological 
examination that failed to demonstrate pigmented changes in the retinal pe-
riphery. Patient 2 examination also revealed normal results. In the families 
already reported with adRP the average age of onset is different, from 7 to 
17 years of age .However, the father of patient 1 has already 36 years old 
and to date has no clinical manifestations of RT. It is difficult to ascertain if 
the phenotypic effect of the missence mutations already reported could be 
different from the haploinsufficiency of the SNRNP200 gene.

 E. Matoso: None. J.B. Melo: None. L.M. Pires: None. S.I. Ferreira: None. E.D. 
Silva: None. J. Sá: None. F. Ramos: None. I.M. Carreira: None.

J03.12
Prevalence of the GJB6 gene deletion in nonsyndromic hearing loss in 
Mexican population
M. Martinez-Saucedo1, M. R. Rivera-Vega2, F. Loeza-Becerra1, L. M. Gonzalez-Huerta1, H. 
Urueta-Cuellar1, P. Berruecos2, S. Cuevas-Covarrubias2;  
1Hospital General de Mexico, Mexico, D.F., Mexico, 2Hospital General de Mexico, 
Universidad Nacional Autonoma de Mexico, Mexico, D.F., Mexico.

About 1/1000 children are affected by pre-lingual deafness. Several genes 
have been associated with recessive hearing impairment. The GJB6 gene 
deletions are one of the causes of hereditary, prelingual, nonsyndromic hea-
ring loss; they present an autosomal recessive inheritance. More than 90 
GJB2 mutations affecting Cx26 expression have been reported and linked 
to hearing loss. Objective: To identify the prevalence of GJB6 deletion in a 
sample of Mexican patients. Methods The study included 246 patients from 
105 non-related families with hereditary, prelingual, nonsyndromic hearing 
loss, all of them were analyzed through PCR and DNA sequencing from geno-
mic DNA. Results and Discussion: We found only in one family the presence 
of GJB6 gene deletion in heterozygous state. We discuss the prevalence of 
this type of mutations in the Mexican sample and compare with the data 
previously reported in other populations.

 M. Martinez-Saucedo: None. M.R. Rivera-Vega: None. F. Loeza-Becerra: 
None. L.M. Gonzalez-Huerta: None. H. Urueta-Cuellar: None. P. Berruecos: 
None. S. Cuevas-Covarrubias: None.

J03.13
Genetic studies in deaf individuals with inconclusive diagnostic 
molecular.
S. M. da Silva-Costa, C. Svidnicki, R. M. Alves, T. Marconi, R. Secolin, E. L. Sartorato;  
UNICAMP, Campinas, Brazil.

Hearing impairment is the most common sensory impairment affecting ap-
proximately one in five hundred newborns. Despite the enormous hetero-
geneity of genetic hearing loss, up to 50% are associated with mutations in 
the locus DFNB1. This locus contains the GJB2 and GJB6 genes, which codes 
for the connexin 26 (Cx26) and connexin 30 (Cx30) proteins, respectively. 
However, a large number of affected individuals carry only a single recessive 
mutation in locus DFNB1, which causes problems in molecular diagnostic. 
The aim of this study was to elucidate the genetic cause of hearing loss in 48 
monoallelic individuals for recessive mutations in the GJB2 gene or in GJB6 
gene. Thus, mutations that are not routinely screened were investigated in 
these individuals. The del(CHR13 :19,837,344-19, 968698) deletion in GJB6 
gene, mutations in the cluster miR-183 and a large number of mutations in 
fourteen mitochondrial genes were screened in these samples. Additionally, 
we investigated the presence of deletions in the DFNB1 locus, not yet de-
scribed. In this study, the deletion del(CHR13 :19,837,344-19, 968698) have 
not been found in subjects analyzed. Five single nucleotide polymorphisms 
(SNP) were identified in the miR-183 cluster. Probable deletions in the DF-
NB1 locus were found in 4 heterozygous individuals for mutations in GJB2 
using mass spectrometry system MassArray, Sequenom®. Besides, among 
the subjects studied were still found eight mitochondrial alterations detec-
ted in eighteen cases. Detection of mutations in different genes reduces the 
number of cases with diagnosed inconclusive. However, due to heterogenei-
ty of genetic hearing loss many still remain without diagnosis.

 S.M. da Silva-Costa: None. C. Svidnicki: None. R.M. Alves: None. T. Marconi: 
None. R. Secolin: None. E.L. Sartorato: None.

J03.14
Genetic counselling in ametropia
A. Gugu1, R. M. Dragotoiu2;  
1Polytehnic University of Bucharest, Bucuresti, Romania, 2Medical and Pharmacy 
University „Carol Davila“, Bucuresti, Romania.

Ametropia, a state where a refractive error is present, can be myopia when 
the eyeball is too long and a point at infinity focuses in front of the retina; 
hyperopia when the eyeball is too short and an image focuses behind the 
retina; and astigmatism when the eye has different focal points in different 
planes.
The purpose of this study is to present the difficulties of genetic counselling 
in familial nonsyndromic ametropia.
31 patients with different types of ametropia where sent to a genetic consul-
tation between 2011 and 2013. 22 had sporadic ametropia. 30 cases had no 
other signs or symptoms associated. In 25.80% of cases, there was at least 
one more family member affected by the same or a different type of ame-
tropia. From the four cases of myopia only one was a high grade type (-10 
diopters) and had an autosomal dominant inheritance pattern. One other 
case diagnosed with myopia and astigmatism had the mother with multiple 
sclerosis. 2 more cases had hyperopia and astigmatism and one case had 
hyperopia at one eye and myopia at another.
We discuss the inheritance pattern in each of the familial cases, considering 
that genetic factors play a significant role in the development of nonsyndro-
mic ametropia irrespective of the degree of the illness. Pedigrees are selec-
tively analyzed, and biases (because of genetic heterogeneity, phenocopy, 
and environmental factors) interpreted.
In conclusion, usually a careful family history may reveal the inheritance 
pattern of an isolated refractive error for a given family, making counselling 
easier.

 A. Gugu: None. R.M. Dragotoiu: None.

J03.15
A new mutation inSCN9A gene in a Moroccan patient with congenital 
insensitivity to pain
M. Mansouri1,2, S. E. Chafai1,2, b. o. ben cheikh3, j. lyahya2, P. Dion4, a. Sefiani1,2, G. 
Rouleau4;  
1Department of Medical Genetics, Hygiene National Institute, Rabat, Morocco, 2Human 
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Genome Center, Faculty of Medicine and Pharmacy of Rabat,, Rabat, Morocco, 3CHUM 
Research Centre, Montreal, QC, Canada, 4CHUM Research Centre, montreal, QC, Canada.

Pain is a highly conserved sensory modality among all vertebrate species 
which confers protection against noxious and dangerous stimuli. Loss of 
pain sensation or hypersensitivity to pain can compromise survival.
SCN9A (Sodium channel protein type 9 subunit alpha) encodes the voltage-
gated sodium channel Nav1.7, a protein highly expressed in pain-sensing 
neurons. Mutations in SCN9A cause three human pain disorders: bi-allelic 
loss of function mutations result in Channelopathy-associated Insensitivi-
ty to Pain (CIP, OMIM: 243000), whereas activating mutations cause severe 
episodic pain in Paroxysmal Extreme Pain Disorder (PEPD OMIM: 167400) 
and Primary Erythermalgia.
Congenital insensitivity to pain is an autosomal-recessive disease caused by 
inactivating mutations in the Nav1.7channel. To date, almost mutations in 
SCN9A are protein truncating and presumably lead to no protein being pro-
duced. Recently, the study proved that Nav1.7 is an essential requirement in 
olfactory pathway.
Here, we confirm this suggestion bye describing a 2 years old girl with CIP 
and a congenital general anosmia confirming bye a novel homozygous non-
sense mutation in SCN9A.

 M. Mansouri: None. S.E. Chafai: None. B.O. ben cheikh: None. J. lyahya: 
None. P. Dion: None. A. Sefiani: None. G. Rouleau: None.

J03.16
Polymorphous ophthalmologic symptoms of patients with Down 
syndrome
M. O. Mkheidze1, O. K. Janvareva2;  
1North-West State Medical University named after I.I.Mechnikov, St.Petersburg, 
Russian Federation, 2Medical centre of St.Petersburg University, St.Petersburg, Russian 
Federation.

Aim of the work. Investigation of ophthalmic status of patients with Down 
syndrome (DS)
Material and methods. There were 11 patients (22 eyes, 8 males and 3 fe-
males aged 6 mo to 16 yr) with DS (full trisomy 21) under our observation. 
Observation period was from 2 mo to 6 yr. Routine basic ophthalmic and 
pediatric investigations were performed for all patients.
Results. Ophthalmic status of all patients included up-slanting palpebral 
fissures, bilateral medial epicanthal folds. 4 children (8 eyes) had congeni-
tal inverted eyelid with early corrective surgery (2 cases) and conservative 
keratoplasty therapy (2 cases). 2 patients aged 8 mo and 1 yr (4 eyes) were 
operated on congenital diffuse cataract without IOL and corrected with 
aphakic glasses. 3 patients (6 eyes) had hypermetropia of high degree. One 
patient (2 eyes) had myopia of high degree. 1 patient (2 eyes) had incomple-
te congenital central corneal opacity without surgical
intervention.
Conclusion. Early ophthalmic examination and specific treatment help to 
ensure adequate vision and social adaptation, including family adaptation 
of the patients with DS.

 M.O. Mkheidze: None. O.K. Janvareva: None.

J04.01
Medullary cystic kidney disease - report on two novel UMOD 
mutations and pitfalls of diagnostics
G. Miltenberger-Miltenyi1, F. Carvalho2, H. Viana2, A. R. Santos2, C. Ferreira2, L. Ejarque3, 
E. Ars3, E. Almeida4, J. Calado2;  
1Instituto de Medicina Molecular, Faculdade de Medicina, Universidade de Lisboa, 
Lisbon, Portugal, 2Serviço de Nefrologia, Hospital de Curry Cabral-Centro Hospitalar de 
Lisboa Central, Faculdade de Ciências Médicas, Universidade Nova de Lisboa, Lisboa, 
Lisbon, Portugal, 3Laboratori de Biologia Molecular, Fundació Puigvert, Barcelona, 
Barcelona, Spain, 4Serviço de Nefrologia, Hospital Beatriz Angelo, Loures, Loures, 
Portugal.

Background: Medullary cystic kidney disease (MCKD) is a rare autosomal 
dominant renal disease characterized by medullary cysts, tubulointerstitial 
nephritis, gout and progressive chronic renal failure leading to end-stage 
renal disease (ESRD). Mutations in the UMOD gene (16p12.3), encoding the 
Tam-Horsfall glycoprotein, were found to associate with MCKD type 2. We 
report two families with the unusual characteristics of members affected by 
a nephropathy distinct from the MCKD.
Methods: Pedigrees’ evaluation included renal ultra-sound and pathology 
with immuno-histochemical evaluation for Tam-Horsfall glycoprotein. Ge-
netic screenings were performed by PCR, direct sequencing and MLPA.
Results: In both MCKD families, clinical findings showed intra-familial va-
riability. Two novel UMOD mutations segregating with the phenotype were 

identified. However, both families included individuals presenting a non-
MCKD renal phenotype: for pedigree 1, a case of polycystic kidney disease 
displaying a novel PKD1 mutation; for pedigree 2, an adult-onset nephrotic 
syndrome with a membranous pattern on the renal specimen. No UMOD 
mutations were found in these individuals.
Conclusions: We present two families demonstrating simultaneous oc-
currence of different kidney diseases, all potentially causing ESRD and with 
three novel mutations in total. Our results show that a) if two rather com-
mon nephropathies, like ADPKD and membranous nephropathy, can concur 
with MCKD, the latter is probably more prevalent than previously anticipa-
ted; b) for a given pedigree, the diagnosis of an inherited “renotype” should 
not be a priori extended to all affected members, particularly if the pheno-
type presents with variable expressivity or if ESRD is considered the sole 
undisputable renal phenotype characteristic.

 G. Miltenberger-Miltenyi: None. F. Carvalho: None. H. Viana: None. A.R. 
Santos: None. C. Ferreira: None. L. Ejarque: None. E. Ars: None. E. Almeida: 
None. J. Calado: None.

J04.02
VEGFA gene expression in liver cells after mesenteric ischemia and the 
possible affects of montelukast 
E. Kocaman1, Z. Ocak1, A. Duran2, T. Ocak2, S. Tasdemir3;  
1Department of Medical Genetics, Abant Izzet Baysal University Medical School, Bolu, 
Turkey, 2Department of Emergency Medicine, Abant Izzet Baysal University Faculty of 
Medicine, Bolu, Turkey, 3Department of Medical Genetics, Atatürk University Medical 
School, Erzurum, Turkey.

Objective: The aim of our study was to investigate the effect of mesenteric 
ischemia on VEGFA gene expression in rats liver cells, and the possible af-
fects of montelukast on this process
Material - Method: The study protocol was approved by the Local Ethical 
Committee of Laboratory Animals at Abant Izzet Baysal University. A total 
of 24 female Wistar albino rats were used in our study. The rats were ran-
domized into four groups as follows: group A: Sham-controls (n:6), group B: 
Ligation (n : 6), group C: Ligation and montelukast (n :6), group D: control 
and montelukast (n : 6). RNA was extracted from the liver cells. The expres-
sions of VEGFA were analyzed using the Reverse Transcription Polymerase 
Chain Reaction. Relative quantification of mRNA was carried out using the 
comparative CT method.
Results: When the gene expression values of all groups were compared, a 
significant difference was observed at group D. It showed %100 percent in-
creased VEGFA gene expression according to the reference group, while the 
expression levels of group C and group B were lower than that of group D. 
Also, when groups C and B were compared, the expression level in group C 
was found to be higher than that of group B, although the difference was not 
statistically significant.
Conclusion: This study demonstrates that montelukast supplementation 
may have a protective effect from ischemia induced liver toxicity in rat li-
ver by causing an incremental effect on VEGFA gene expression in rat liver 
cells.

 E. Kocaman: None. Z. Ocak: None. A. Duran: None. T. Ocak: None. S. 
Tasdemir: None.

J04.03
Hereditary Intrahepatic Cholestasis of Pregnancy and Low 
Phospholipids Associated Cholelithiasis: prevalence of ABCB11 
variants in ABCB4 non- mutated patients.
F. DUFERNEZ1, K. Belabbas1, E. Fernandez1, C. Corpechot2, O. Chazouillères3, O. Lascols4, 
C. Housset3, V. D. Barbu4;  
1AP HP HUEP HOPITAL ST ANTOINE, LCBGM, PARIS, France, 2AP HP HUEP HOPITAL 
ST ANTOINE, CRMIVB, PARIS, France, 3AP HP HUEP HOPITAL ST ANTOINE, CRMIVB 
& UPMC Univ Paris 06, PARIS, France, 4AP HP HUEP HOPITAL ST ANTOINE, LCBGM & 
UPMC Univ Paris 06, PARIS, France.

Inherited intrahepatic cholestasis and cholelithiasis represent a heteroge-
neous group of autosomal recessive liver disorders that may become sym-
ptomatic in adulthood. These disorders affect secretion of the main bile 
constituents and genetic studies identified sequence variations in biliary 
transporter genes. We aimed to 1) identify the ABCB4 and ABCB11 se-
quence variations in patients from Saint Antoine Hospital rare metabolic bi-
liary diseases centre. 2) determine the prevalence of ABCB4 and/or ABCB11 
sequence variations in 2 related cholestatic/cholelithiasic diseases i.e.: Low 
Phospholipids Associated Cholelithiasis (LPAC) or Intrahepatic cholestasis 
of Pregnancy (ICP). Methods: Patients were diagnosed LPAC (n=580) or 
ICP (n=200). DNA was extracted from blood using the Puregene kit (Qia-
gen). Specific PCR of 27 exons and adjacent junctional introns were run and 
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sequenced by Sanger technology. Whole BSEP gene was sequenced in 112 
patients. Moreover, the bi-allelic status of the variant c.1331T>C of ABCB11 
gene was studied in 490 patients. Fisher Test was performed for statistics. 
Results: ABCB4 variants were found in 50% of LPAC, and 27% of ICP. Homo-
zygous polymorphous ABCB11 c.1331T>C was found in 94 of 290 ABCB4 
non-mutated LPAC patients and 71 of 148 ABCB4 non-mutated ICP (32,4% 
vs. 48,0%, respectively, p<0.002). Other ABCB11 mutations were found in 3 
of 60 ABCB4 non-mutated LPAC and 11 of 52 ABCB4 non-mutated ICP (5% 
vs. 21.2%, respectively, p<0,02). The presence of ABCB11 variants in non- 
mutated ABCB4 patients was found significantly more frequent in ICP than 
in LPAC, supporting a relationship between ABCB11 sequence variation and 
ICP.

 F. Dufernez: None. K. Belabbas: None. E. Fernandez: None. C. Corpechot: 
None. O. Chazouillères: None. O. Lascols: None. C. Housset: None. V.D. 
Barbu: None.

J04.04
Association study of cytokine genes polymorphisms revealed a strong 
association of rs1143634 of IL1B gene with peptic ulcer disease in 
Volga-Ural region of Russian Federation
A. Nurgalieva1, E. Khalitova1, L. Bagautdinova1, L. Gabbasova2, A. Krukova2, E. 
Khusnutdinova1,3;  
1Bashkir State University, Ufa, Russian Federation, 2Bashkir Medical State University, 
Ufa, Russian Federation, 3Institute of Biochemistry and Genetics, Ufa Scientific Center, 
Russian Academy of Sciences, Ufa, Russian Federation.

Ulcer disease, that is, gastric (GU) and duodenal (DU) ulcers, is a focal mu-
cosal defect with inflammatory cell infiltration and coagulation necrosis 
extending through the muscularis mucosa. The genes that encode proin-
flammatory and anti-inflammatory cytokines are good candidate markers 
of host susceptibility to gastroduodenal disease.
The present study was performed to evaluate whether or not the five gene-
tic polymorphisms of IL1B (3953C>T; rs1143634), IL1-RN (VNTR polymor-
phism; rs71941886), IL8 (-251T>A; rs4073), IL10 (-627C>A; rs1800872) 
and TNFA (-308G>A; rs1800629) genes are associated with peptic ulcer 
disease (PUD) in Volga-Ural region of Russian Federation.
This study enrolled 264 patients with gastric and duodenal ulcers, the con-
trol group included 282 unrelated individuals without gastro-duodenal 
pathology with different ethnic origins (Russians, Tatars, Bashkirs). Geno-
typing was performed by polymerase chain reaction - restriction fragment 
length polymorphism analysis.
The analysis has revealed a strong association of *C/*C genotype of the 
3953C>T of the IL1B gene with PUD in common group (OR=1,7; Р=0,003; 
χ2=1,7). The control individuals had significant higher frequency of *C/*T 
heterozygous genotype of this SNP than patients (OR=0,6; Р=0,02; χ2=5,7). 
We have also detected in Tatars that frequency of *A/*A genotype of the 
-627C>A of the IL10 gene are significant more prevalent in healthy donors 
than in PUD-individuals (OR=0,3; Р=0,05; χ2=3,8). No significant difference 
was observed in allele or genotype frequencies of other investigated poly-
morphisms between PUD patients and control group (р>0,05).
Thus, we have determined statistically significant association between IL1B 
gene polymorphism and peptic ulcer in Volga-Ural region of Russia.

 A. Nurgalieva: None. E. Khalitova: None. L. Bagautdinova: None. L. 
Gabbasova: None. A. Krukova: None. E. Khusnutdinova: None.

J04.05
Relationship between ADRB2 gene polymorphism and bronchial 
asthma course.
S. Melnik1, M. Zhdanova2, E. Ysupova2, G. Novik2, K. Sergeeva1, M. Nikitin3, V. Larionova4;  
1Saint-Petersburg State Medical University, Saint-Petersburg, Russian Federation, 2St. 
Petersburg State Pediatric Medical University, Saint-Petersburg, Russian Federation, 
3Lumex-Marketing Ltd., Saint-Petersburg, Russian Federation, 4North-Western State 
Medical University named after I.I.Mechnikov, Saint-Petersburg, Russian Federation.

Background: functional activity of β2-adrenoreceptor (ADRB2) can de-
termine susceptibility of bronchial muscles to endogenous and exogenous 
β-agonists and influences on bronchial conductance.
Objectives: In the present study we have investigated G/R polymorphism in 
16th codon of ADRB2 in bronchial asthma patients and the relationships of 
these polymorphic genotypes with BA course.
Methods: G/R polymorphism in 16th codon of ADRB2 was detected by RFLP 
in 337 children with BA. According disease course all children were divided 
in 3 subgroups: mild, moderate and severe.
Results: we haven’t revealed significant differences in polymorphic geno-
types distribution according to disease course. In analysis of genotype dis-

tribution depending disease onset we found that GG genotype was more fre-
quent in children who developed severe BA in 1st year of life (p=0.039). Also 
GG genotype was associated with mild disease course in children with BA 
onset after the 5th year (=0.001). Prevalence of GG genotype due to disease 
course and onset in table is shown below.
Conclusions: GG genotype of ADRB2 associated with severe disease course 
in early onset BA and mild course in children who had onset after 5th year.

Table 1
BA onset, 
years

Mild 
BA course n (%)

Moderate 
BA course n (%)

Severe 
BA course n (%)

<1 2 (15.4) 3 (23.1) 8 (61.5)
1-5 23 (33.8) 26 (38.2) 19 (28.0)
>5 16 (50.0) 10 (31.3) 6 (18.8)

р=0.039

 S. Melnik: None. M. Zhdanova: None. E. Ysupova: None. G. Novik: None. K. 
Sergeeva: None. M. Nikitin: None. V. Larionova: None.

J04.06
The contribution of polymorphisms of ACE, SLC6A4, AGT, ANK3, APOE, 
COMT, LMX1A, MTHFR and NGF genes to the cognitive dysfunction 
(CD) in patients with metabolic syndrome (MS)
A. S. Ulitina1,2, I. B. Zueva2, N. V. Moroshkina2, M. M. Mitupova1, D. N. Ghorab3, M. V. 
Moskalenko4, M. V. Dubina1,3;  
1I.P.Pavlov State Medical University, St.Petersburg, Russian Federation, 2Almazov Federal 
Heart, Blood and Endocrinology Centre, St.Petersburg, Russian Federation, 3Academic 
University – Nanotecnology Research and Education Centre of Russian Academy of 
Sciences, St.Petersburg, Russian Federation, 4Centogene GmbH, Rostock, Germany.

Background. Inherited risk factors of cardiovascular and endocrinological 
diseases also play a role in the CD. Early diagnosis of CD in patients with MS 
is an important medical and economic problem.
Design. Pilot case-control study.
Aim: to determine the role of mutations in 9 genes (table 1) in the CD in 
patients with MS.
Materials and methods. 883 unrelated Caucasian participants (at working 
age) were screened for MS and CD by anthropometry, weighing, blood pres-
sure test, blood chemistry (glucose, cholesterol, triglycerides), and neuro-
psychological tests. Then 30 males and 25 females (46,6±5,9 years old) with 
the most representative symptoms were underwent detailed examination 
with PCR-RFLP analysis of 9 genes (table 1). Statistical analysis was perfor-
med by Statistica 8.0.
Results. Allele D of ACE was associated with MS, but not with CD. Other eight 
genes demonstrated association of their polymorphisms with CD; see table 
1 for unfavourable alleles.

Table 1
Gene Polymorphism CD-associated allele
ACE I/D n/a
SLC6A4 L/S S

rs25531 G
AGT rs699 C
ANK3 rs10994336 T
APOE rs429358, rs7412 E4
COMT rs4680 A
LMX1A rs4657412 C
MTHFR rs1801133 T
NGF rs6330 C for females, T for males
Furthermore, authors revealed six clinical phenotypes caused by sex and 
rs6330 (table 2):

Table 2

Sex NGF genotype
СС СТ ТТ

Males ↑MS ↓ MS, ↓ CD ↑ CD
Females ↓ MS ↑MS, ↑ CD ↓ CD
Conclusion. Alleles of SLC6A4, AGT, ANK3, APOE, COMT, LMX1A, MTHFR, 
NGF contributed to the CD in patients with MS, and for NGF that association 
was sex-related.

 A.S. Ulitina: None. I.B. Zueva: None. N.V. Moroshkina: None. M.M. Mitupova: 
None. D.N. Ghorab: None. M.V. Moskalenko: None. M.V. Dubina: None.

J04.07
APOE polymorphisms are not associated with the risk of coronary 
artery disease and in-stent restenosis in patients undergoing 
coronary artery stenting
P. Plevova1,2, L. Pleva3, P. Kusnierova1,2, M. Karpisek4, J. Zapletalova5;  
1Department of Biomedical Sciencies, Faculty of Medicine, University of Ostrava, 
Ostrava, Czech Republic, 2Faculty Hospital, Ostrava, Czech Republic, 3Cardiovascular 
Department, Faculty Hospital, Ostrava, Czech Republic, 4BioVendor – Laboratory 
Medicine, Brno, Czech Republic, 5Department of Medical Biophysics, Faculty of Medicine 
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and Dentistry, Palacký University, Olomouc, Czech Republic.

Association of APOE polymorphisms with coronary artery disease (CAD), 
the risk of in-stent restenosis and correlation with plasma apolipoprotein 
E levels were assessed in patients undergoing coronary artery stenting. 
There were 269 subjects undergoing coronary artery stenting included. The 
APOE genotype frequencies were compared to the control group including 
98 normal cholesterol non-CAD subjects; correlation with in-stent resteno-
sis occurrence was also performed. APOE genotype was determined using 
real-time PCR. In 137 CAD patients, apolipoprotein E plasma levels were 
measured using ELISA method. In CAD patients, the distribution of APOE 
genotypes was following: ε3/ε3, 177 (65,8%); ε3/ε4, 58 (21,6%); ε4/ε4, 3 
(1,1%); ε2/ε3, 26 (9,7%); ε2/ε4, 5 (1,8%); ε2/ε2, 0. There was no statisti-
cally significant difference in genotype distribution both compared to the 
control group (p=0,732) and between the in-stent restenosis (n=97) and 
non-in-stent restenosis groups (n=134) (p = 0,432, Fisher‘ exact test). Apoli-
poprotein E levels were significantly higher in patients with ε2/ε3 and ε2/
ε4 genotypes (median 29,2 μg/ml) compared to ε3/ε3 (median 18,4 μg/ml) 
and ε3/ε4+ε4/ε4 (median 12,5 μg/ml) ones (p=0,017 and p=0,015, respec-
tively, Mann-Whitney U test with Bonferroni correction). In conclusion, our 
results do not support the hypothesis that APOE genotypes are associated 
with an elevated risk of CAD or the risk of in-stent restenosis in patients 
undergoing coronary artery stenting. ε2/ε3 and ε2/ε4 were associated with 
higher plasma apolipoprotein levels than ε3/ε3 and ε3/ε4+ ε4/ε4 geno-
types.
Acknowledgements: The work was supported by the European So-
cial Fund and the State Budget of the Czech Republic, Project No. 
CZ.1.07/2.3.00/20.0040.
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J04.08
Genetic basis and clinical symptoms of Azeri patients suspected with 
the risk of Fanconi Anemia
B. Sadeghi1, E. Sakhinia2, M. Asghari Estiar3, A. Rezamand4, M. Sakhinia5;  
1Tabriz Genetic Analysis Center (TGAC), Tabriz University of Medical Sciences, Tabriz, 
Islamic Republic of Iran, 2Department of Medical Genetics, Faculty of Medicine, Tabriz 
Genetic Analysis Centre (TGAC) and Tuberculosis and Lung Diseases Research Center, 
Tabriz University of Medical Sciences, Tabriz, Islamic Republic of Iran, 3Students 
Scientific Research Center, Department of Medical Genetics, School of Medicine, Tehran 
University of Medical Sciences, Tehran, Islamic Republic of Iran, 4Department of 
Paediatric Haematology and Oncology, Faculty of Medicine, Tabriz University of Medical 
Sciences, Tabriz, Islamic Republic of Iran, 5University of Liverpool., Liverpool, United 
Kingdom.

Fanconi anemia is the most prevalent inherited aplastic anemia. A diagnosis 
based wholly on the recognition of clinical symptoms is not reliable. The 
aim of this study was to investigate the clinical symptoms and points of pos-
sible chromosomal breakage in people with the risk of FA in the Azerbaijan 
region of Iran. A cross-sectional descriptive-analytic study was conducted 
on 20 patients,

suspected with the risk of FA, in which were confirmed with medical exami-
nations. The type and number of chromosomal disorders were determined. 
The clinical disorders of the patients were studied with reference to their 
medical records. The average age of the patients within the study was 9.6 
years. 8 of the cases had familial relations, 7 of which were cousins. 9 pati-
ents had co-morbid anemia, 8 patients suffered from platelet deficiency and 
9 patients had hand and/or finger deformities. Using cytogenetic testing, 
FA was diagnosed in 5 of the cases. The percentage of mitotic abnormalities 
in the chromosomeswithout administration of mitomycin C varied between 
5-30% in the cultures of the 5 affected patients and between 0-4% in the 15 
unaffected patients. With the administration of mitomycin C, these percen-
tages increased to 35-78% and 0-20%, respectively. The percentage of mito-
tic abnormalities and average numbers of chromosomal breakages in pati-
ents with Fanconianemia is higher to that of unaffected patients and control 
samples. Considering the variety of clinical symptoms for this illness, it is of 
great importance to conduct cytogenetic testing in order to obtain a defini-
tive diagnosis.

 B. Sadeghi: None. E. Sakhinia: None. M. Asghari Estiar: None. A. Rezamand: 
None. M. Sakhinia: None.

J04.09
Blood pressure and M235T AGT gene polymorphism in children with 
hypertrophic cardiomyopathy
O. Gromyko, N. Beresneva, T. Sorokina, N. Averyanova, O. Kustova, N. Vashakmadze, E. 
Basargina, V. Pinelis;  
Scientific center of Children’s Health, Russian Academy of Medical Sciences, Moscow, 
Russian Federation, Moscow, Russian Federation.

The polymorphism of adrenoreseptors, bradycardin and renin-angiotensin 
systems (RAS) genes play a significant role in the pathogenesis of essential 
hypertension and cardiovascular diseases.
We investigated the association the genes polymorphisms with the clinical 
course and changes in blood pressure over time in russian children with 
hypertrophic cardiomyopathy (HCM).
The association study was performed in 34 children age from 1 year to 12 
years with HCM and in 150 population controls. The polymorphisms of 
REN (-83G>A), AGT (M235T), AGTR1 (1166A>C), AGTR2 (3123C>A), BKR2 
(-58T>C), ADRB2 (48A>G, 81C>G) and MTHFR (677C>T) were studied using 
method hybridization with oligonucleotide biochips (BIOCHIP Ltd, Russia).
As a result, TT genotype of M235T polymorphism in the AGT gene were 
more frequent in patients than in the population (p = 0.028). It was revealed 
that the presence of the 235T allele of the AGT gene was a high degree of 
hypertrophy of the interventricular septum.
In conclusion we suggested that M235T polymorphism of the AGT gene may 
contribute to the higher risk of arterial hypertension in children with HCM.

 O. Gromyko: None. N. Beresneva: None. T. Sorokina: None. N. Averyanova: 
None. O. Kustova: None. N. Vashakmadze: None. E. Basargina: None. V. 
Pinelis: None.

J04.10
Human IL28B polymorphism detection allows an interferon antiviral 
treatment for patients with hepatitis C virus
P. Gurban1, V. Celmare1, G. Tardei2, G. Cardos1, E. Ceausu2, P. I. Calistru3, G. Oprisan4;  
1Personal Genetics-Medical Genetics Center, Bucharest, Romania, 2Victor Babes Hospital 
of Infectious and Tropical Diseases, Bucharest, Romania, 3Carol Davila University 
of Medicine and Pharmacy, Bucharest, Romania, 4Cantacuzino National Institute of 
Research-Development for Microbiology and Immunology, Bucharest, Romania.

Patients infected with HCV genotype-1 undergoing standard of care treat-
ment with pegylated interferon (PEG-INF) and ribavirin (RBV) achieve su-
stained viral response (SVR) at a rate of approximately 45% internationally 
and of approximately 56% in Romania. The patients who do not achieve SVR 
need to be identified as early as possible, in order to avoid unnecessary side 
effects and high costs.
Recently, it has been reported the impact of the IL28B rs12979860 polymor-
phism on response to therapy, the CC genotype being considered a predicti-
ve factor for achieving SVR.
The aim of our study has been to indentify the -3176C/T IL28B genotypes 
in order to contribute in selection of HCV infected patients for the persona-
lized combined therapy.
The DNA was extracted from peripheral blood sampled from 22 HCV dia-
gnosed Caucasian patients from Bucharest and nearby, with Invitrogen DNA 
Extraction Kit. The IL28B genotype identification was performed by Real-
Time PCR method using Light Cycler 2.0 and LightMix IL28B Kit.
Our preliminary results identified the following IL28B rs12979860 geno-
type distribution: CC=4 patients (18,18%), CT=14 patients (63,64%) and 
TT=4 patients (18,18%). The IL28B rs12979860 C allele frequency obser-
ved in our patients (50%) is similar with some east European populations 
(Poland-46,5%), but lower than other neighboring populations (Russians 
-61.4-64.1%, Hungarians -65.1%).
Our study will continue with a larger HCV infected patients spectrum in 
order to analyze for the first time in SE Romania the correlation between 
the IL28B genotype of patients and their response to an interferon antiviral 
treatment.
Acknowledgment: The 88/2012 HepGen National Project

 P. Gurban: None. V. Celmare: None. G. Tardei: None. G. Cardos: None. E. 
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J04.11
Association of the MMP1 gene single nucleotide polymorphism with 
peptic ulcer in Volga-Ural region of Russia
E. Khalitova1, A. Nurgalieva1, L. Gabbasova2, A. Krukova2, E. Khusnutdinova1,3;  
1Bashkir State University, Ufa, Russian Federation, 2Bashkir Medical State University, 
Ufa, Russian Federation, 3Institute of Biochemistry and Genetics, Ufa Scientific Center, 
Russian Academy of Sciences, Ufa, Russian Federation.

Peptic ulcer (PU) is a chronic disease of the gastrointestinal tract, the main 
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manifestation of which is the formation of a stable enough ulcer in the sto-
mach and / or duodenum. This disease is widespread throughout the world 
and get 7-10% of the adult population in different countries. Inflammatory 
reactions of ulceration are regulated by many metalloproteinases (MMP) 
and MMP-1 is a well-known destructive metalloproteinase. PU has a genetic 
background and the aim of this study was to investigate the allele and geno-
type distribution of -519A>G polymorphism in the MMP-1gene in patients 
with PU and healthy donors from Volga-Ural region of Russia.
The patient group consisted of 248 individuals with peptic (64) and duo-
denal (184) ulcer (DU) with different ethnic origins (Russians, Tatars, 
Bashkirs), the control group included 273 unrelated subject without gastro-
duodenal ulcer. Genomic DNA was extracted from peripheral blood leuco-
cytes by standard phenol/chloroform method. Genotyping was performed 
by polymerase chain reaction with specific primers followed by restriction 
digestion and gel electrophoresis.
The analysis revealed that control subjects have significant higher frequency 
of *A*A genotype than patients with PU and DU in common group (Р=0,03; 
χ2=4,49; OR=0,54; 95%CI=0,30 - 0,96). It was also detected the association 
of *G*G genotype and *G allele with gastro-duodenal ulceration in Russi-
ans (Р= 0,02;χ2=5,17; OR=2,05; 95%CI= 1,10 - 3,81 and Р= 0,05;χ2=3,8; 
OR=1,56; 95%CI= 1,00 - 2,45, respectively).
Thus, we have determined significant association -519A>G polymorphism 
of MMP-1 gene and gastro-duodenal ulcer in Volga-Ural region of Russia

 E. Khalitova: None. A. Nurgalieva: None. L. Gabbasova: None. A. Krukova: 
None. E. Khusnutdinova: None.

J04.12
Thyroid hormone resistance in presence or absence of abnormal 
thyroid hormone receptor
R. Bircan1, T. Güran2, S. Turan2, L. Akın3, A. Altıncık4, S. Kurtoğlu3, E. Böber4, A. Bereket2;  
1Namik Kemal University, Faculty of Arts ans Sciences, Department of Molecular Biology 
and Genetics, Tekirdag, Turkey, 2Marmara University, School of Medicine, Department 
of Pediatric Endocrinology, İstanbul, Turkey, 3Erciyes University, Faculty of Medicine, 
Department of Pediatric Endocrinology, Kayseri, Turkey, 4Dokuz Eylül Üniversity, Faculty 
of Medicine, Department of Pediatric Endocrinology, İzmir, Turkey.

Background: Resistance to thyroid hormones (RTH) syndrome is characte-
rized with decreased response to thyroid hormones at target organs and it 
shows autosomal dominant inheritance pattern. The syndrome is also cha-
racterized with elevated thyroid hormone and nonsuppressed TSH levels 
in blood. Mainly, thyroid hormones (TH) show their effect on target tissues 
via thyroid hormone receptor beta (TRβ) and alpha (TRα). Generally, RTH 
etiology is based on TRβ gene mutations. Thyroid hormones could not bind 
to TRβ receptors. Subsequently, thyroid hormone-activated genes are not 
able to be expressed.
Aim: The purpose of this study is to investigate TRβ gene mutation preva-
lence in RTH cases in Turkey.
Material and Methods: Members of 14 families diagnosed as RTH syndrome 
were enrolled to this study. TRβ gene mutations located on Exon 7-10 were 
screened by using PCR and automated DNA sequencing system.
Results: Of 14 families, it is detected that members of 7 families (50%) were 
carrier of well-known TRβ gene mutations. Only 2 cases were sporadic 
among these 7 families.
Conclusion: As a result, RTH etiology is based on TRβ and TRα mutations. 
But in 15% of the patients, who resemble each other phenotypically, TRβ 
and TRα mutations could not be detected. So, it might refer to mosaicism. 
In this circumstance, genetic analysis might be performed on skin fibro-
blast cells or buccal epithelial cells in these patients. If any TRβ and TRα 
mutations could not be found in them, MCT8 and SECISBP-2 gene mutations 
should be investigated.

 R. Bircan: None. T. Güran: None. S. Turan: None. L. Akın: None. A. Altıncık: 
None. S. Kurtoğlu: None. E. Böber: None. A. Bereket: None.

J04.13
Association study of Interferon Induced with Helicase C Domain1 
(IFIH1) polymorphisms with type 1 diabetes in a Tunisian population
F. Ben Hadj Slama1, A. Boumiza1, I. Boussaid1, I. Slim2, E. Chabchoub1, L. Gueddah1, N. 
Mahfoudh3, K. Euch2, L. Chaieb2, R. Zemni1;  
1faculty of medicine of sousse, Sousse, Tunisia, 2Farhat Hached Hospital, Sousse, Tunisia, 
3faculty of medicine of sfax, Sfax, Tunisia.

Type 1 diabetes (DT1) is a multifactorial disease involving both genetic and 
environmental factors. IFIH1 senses and initiates antiviral activity against 
enteroviruses which are suspected in the etiology of DT1. Several poly-
morphisms have been studied within the IFIH1 gene such as rs1990760, 

rs2111485 and rs3747517. The aim of this study was to examine the asso-
ciation of these three polymorphisms with DT1 in the Tunisian population.
This study concerned 116 diabetic subjects and 168 controls that were 
recruited from Tunisia. The genotyping of rs2111485 and rs3747517 was 
realized by PCR followed by an enzymatic digestion and rs1990760 by MS-
PCR.
The results did not show statistically significant association between the 
three polymorphisms and DT1 (rs1990760 p = 0,99 ; rs2111485 p = 0,44 
and rs3747517 p = 0,11) although it was found that the AA genotype of 
rs3747517 was more frequent among controls than in diabetic subjects 
(p = 0,054). Furthermore the genotype GG seems to have a protective role 
against the diabetic retinopathy (p = 0,046). We also analyzed the associati-
on of these three polymorphisms with other clinical and biological criteria, 
whereas no significant association was found.
Our data indicate that the three polymorphisms of the IFIH1 gene are not 
associated to the DT1 and that the rs3747517 seems to influence predispo-
sition to diabetic retinopathy in the Tunisian population.

 F. Ben Hadj Slama: None. A. Boumiza: None. I. Boussaid: None. I. Slim: 
None. E. Chabchoub: None. L. Gueddah: None. N. Mahfoudh: None. K. Euch: 
None. L. Chaieb: None. R. Zemni: None.

J04.14
Woodhouse-Sakati syndrome : a systematic review of the literature 
and description of two new cases
A. SORLIN1, M. Agopiantz2, P. Corbonnois3, V. Pascal-Vigneron2, M. Klein2, T. Cuny2, N. 
Hubert4, B. Leheup5, G. Weryha2, C. Bonnet1, P. Jonveaux1;  
1Laboratoire de Génétique, INSERM U-954, Université de Lorraine, Centre Hospitalier 
Universitaire de Nancy, Vandoeuvre les Nancy, France, 2Service d’Endocrinologie et 
Gynécologie médicale, Université de Lorraine, Centre Hospitalier Universitaire de Nancy, 
Vandoeuvre les Nancy, France, 3Service de Diabétologie, Université de Lorraine, Centre 
Hospitalier Universitaire de Nancy, Vandoeuvre les Nancy, France, 4Service d’Urologie, 
Université de Lorraine, Centre Hospitalier Universitaire de Nancy, Vandoeuvre les Nancy, 
France, 5Service de Médecine Infantile et Génétique Clinique, INSERM U-954, Université 
de Lorraine, Centre Hospitalier Universitaire de Nancy, Vandoeuvre les Nancy, France.

Woodhouse-Sakati syndrome (WSS) is a rare autosomal recessive disorder, 
caused by mutations of the DCAF17 gene, located in 2q31.1. With the wealth 
of knowledge acquired since the original clinical description in 1983 and 
the discovery of the responsible gene in 2008, and because of the hetero-
geneity of the cases reported previously, it is necessary to better identify 
the phenotype.
The first exhaustive literature review permitted us to highlight, among the 
72 patients from 29 families identified as WSS, 37 patients from 12 fami-
lies whose clinical diagnosis was confirmed by the presence of one of the 9 
DCAF17 mutations described. We also reported two new sibs identified with 
the c.127-3_127-1del(TAG)ins(AA) mutation.
WSS always encompasses (100%) hypogonadism (which is peripheral in fe-
male patients and central or mixed in male patients, with delayed puberty), 
low IGF1 without abnormality of GH rate and a fronto-temporal alopecia. 
It also combines intellectual disability of variable severity (87%), bilateral 
deafness (76%), cervico-facial and axial dystonia (42% of all cases, 89% 
after 25 years old,) and diabetes mellitus (66% of all cases, 96% after 25 
years old). Symptoms occur mainly in adolescence. Patients also have dis-
crete facial features, with a triangular elongated face, hypertelorism and a 
prominent nasal root.
Ubiquitous nucleolar expression of the DCAF17 protein, with overexpressi-
on in the brain, liver and skin, is compatible with the redefinition of pheno-
type including the 7 major signs.
Physiopathology, which may involve the role of ribosomes in the cellular ac-
tivity, remains unclear.

 A. Sorlin: None. M. Agopiantz: None. P. Corbonnois: None. V. Pascal-
Vigneron: None. M. Klein: None. T. Cuny: None. N. Hubert: None. B. Leheup: 
None. G. Weryha: None. C. Bonnet: None. P. Jonveaux: None.

J04.15
New Genetic abnormalities in Mexican population affected by non-21-
hydroxylase-deficiency Congenital Adrenal Hyperplasia
G. Queipo, M. Martin, N. Garibay, N. Najera;  
Hospital General de México-Facultad de Medicina UNAM, México DF, Mexico.

Congenital Adrenal Hyperplasia (CAH) is a group of autosomal recessive dis-
orders of sex differentiation development, resulting from deficiencies in one 
of five specific enzymes involved in the cortisol pathway within the adrenal 
gland. Deficiency in 21 α-hydroxylase, account for 90-95% of the overall 
CAH, the rest of these enzymatic defects is rare in most populations. The 
major clinical features are hypertension and virilization defects; in newborn 
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females, ambiguous genitalia may be seen and heterosexual precocious pu-
berty may be a consequence. Among males, peripheral isosexual precocious 
puberty is frequent. Over 50 mutations in the CYP11B1 gene have been as-
sociated with this adrenal phenotype. The 17 α-hydroxylase/17, 20-lyase 
defect affects both the adrenal gland and the gonads, interfering with the 
synthesis of both cortisol (derived from adrenal 17 α-hydroxylase activity) 
and androgen (derived from adrenal and gonadal 17, 20-lyase activity). In 
female patients, the clinical picture includes hypertension, hypokalemia, 
lack of pubertal development and primary amenorrhea; in males, affected 
individuals shown impaired virilization and lack of pubertal development. 
More than 54 mutations have been described in CYP17A1. We described 
two new CYP17A1 gene mutations, in two 46, XY phenotypic females. To-
gether with molecular findings we suggest that one the mutants could be 
secondary to a founder effect. We present the clinical and molecular data in 
new genetic abnormalities in Mexican population affected by non-21-hydro-
xylase-deficiency Congenital Adrenal Hyperplasia

 G. Queipo: None. M. Martin: None. N. Garibay: None. N. Najera: None.

J04.16
Development of methodological approaches to DNA diagnostics of 
CAH in Ukraine
S. Chernushyn, L. Livshits;  
Institute of Molecular Biology and Genetics, Kiev, Ukraine.

The cause of 95% of the congenital adrenal hyperplasia (CAH) is a 21-hydro-
xylase deficiency. CAH is an autosomal recessive genetic disorder with a fre-
quency of 1:5000 to 1:15000. The CYP21A2 gene, encoding 21-hydroxylase, 
is located on the short arm of chromosome 6 at position 21.3, there also 
located CYP21A1P pseudogen. Group of genes RP2-C4A-CYP21A2-TNXB has 
high homology with the corresponding pseudogenes, which located in the 
same chromosom region. It makes analysis of CYP21A2 gene mutations qui-
te complicated.
The aim of our study was to develop methods for analysis of different muta-
tions of the CYP21A2 gene.
Gene mutations P30L, I2G, G110_8nt, E6 cluster, Q318X, R356W, V281L 
were investigated by allele specific PCR and RLFP. Deletion/convertion of 
CYP21A2 gene was investigated with a help of long range PCR. The method 
was tested on control samples with known mutations in the CYP21A2.
The analysis of the CYP21A2 gene mutations was performed for five CAH 
patients. 4 of them have homozygous gene deletion/convertion, another pa-
tient has I2G compound with R356W.

 S. Chernushyn: None. L. Livshits: None.

J04.17
A Case Report: Hirschsprung’s Disease in three sisters
Y. Goto1,2, A. Kondo3,2, S. Sato1,2, Y. Ohnuki2, H. Moriya2, K. Tsuji2, H. Yokoyama2, S. Izumi1,2;  
1Dept. of Obstetrics and Gynecology, Tokai University School of Medicine, Kanagawa, 
Japan, 2Dept. of Genetics, Tokai University Hospital, Kanagawa, Japan, 3Dept. of 
Obstetrics and Gynecology, Kagawa National Children‘s Hospital, Kagawa, Japan.

Hirschsprung’s Disease (HD) occurs in about one in 5,000 children. The af-
fected infant frequently present such symptoms of impaired intestinal moti-
lity as constipation, emesis, abdominal pain or distention, and occasionally 
diarrhea in the first two months of life with typically a failure to pass meco-
nium within the first 48 hours of life.
A healthy couple who had got two girls with HD came to us. The first dau-
ghter was diagnosed as short-segment aganglionosis and the second daugh-
ter had total colonic lesion. Both of them did not have syndrome-cognitive 
features. Unfortunately, their second daughter died because of severe pneu-
monia in spite of successful operation. The couple suspected some relation 
between daughters’ similar conditions and sought to a medical counseling 
on next pregnancy. They had lost their daughter just before they came, so 
followed with psychological care with clinical psychologist we have talked 
about the cause of HD. As for genetics, we discussed sporadic cause and the 
possibility of single gene cause because two girls did not have any further 
features. They decided not to undergo any genetic test and they told us they 
would like to accept if the next child has HD.
About a year later, she has got pregnant naturally and came to maternity 
service again. Her pregnancy went well and had another daughter. The third 
daughter was suspected HD and needed an operation. The diagnosis was 
confirmed by colon biopsy. When HD was observed repeatedly in the same 
family, we have to consider genetic cause of HD carefully.

 Y. Goto: None. A. Kondo: None. S. Sato: None. Y. Ohnuki: None. H. Moriya: 
None. K. Tsuji: None. H. Yokoyama: None. S. Izumi: None.

J04.18
A novel SRD5A2 gene mutation in a Turkish patient with 46,XY 
disorder of sex development
M. Boyraz1, K. Ulucan2, T. Akcay3;  
1Fatih University, Faculty of Medicine, Department of Pediatric Endocrinology, Ankara, 
Turkey, 2Üsküdar University, Faculty of Engineering and Natural Sciences, Department 
of Molecular Biology and Genetics, Istanbul, Turkey, 3Dr. Sadi Konuk Education and 
Research Hospital, Department of Pediatric Endocrinology, Istanbul, Turkey.

Introdution: 5-alpha-reductase type 2 deficiency (264600) is a rare autoso-
mal recessive inherited disorder. Affected 46,XY individuals usually present 
with ambiguous genitalia characterized by pseudovagina, microphallus, 
cryptorchidism and perineoscrotal hypospadias, at birth and are often rai-
sed as females. The abnormal 5-alpha-reductase type 2 as a result of mu-
tations in the SRD5A2 gene could lead to 46,XY disorders of sex develop-
ment. Therefore, genetic testing of SRD5A2 is a useful tool for the definitive 
diagnosis of 5-alpha-reductase type 2 deficiency. In this study, we report a 
novel mutation in SRD5A2 gene in a Turkish patient with 5-alpha-reductase 
type 2 deficiency
Materials and Methods: Five of the coding regions of SRD5A2 gene, inclu-
ding exonic- intronic boundaries, were amplified by using spesific primers 
and sequenced directly.
Results: Two heterozygous mutations, c.164T>A that leads to a amino acid 
substitution p.Leu55Gln and c.269A>C, leading to a amino acid substitution 
p.His90Pro were detected in the examined patient. The latter one, c.269A>C, 
was a novel mutation found in the patient.
Discussion: It is important to determine the genetic factor leading to 5-al-
pha-reductase type 2 deficiency in patients for the proper treatment. In this 
report, we detected a novel mutation which can cause to the anomaly, but 
in order to have a proper understanding about the effect of the mutation, 
functional analysis should be carried out and this will be our future subject.

 M. Boyraz: None. K. Ulucan: None. T. Akcay: None.

J04.19
Association of VDR (rs731236) and NFKB1 (rs28362491) gene 
polymorphisms with aggressive periodontitis
T. Natsvlishvili, T. I. Kadurina, A. V. Tsimbalistov;  
North-Western State Medical University named after I.I. Mechnikov, Saint-Petersburg, 
Russian Federation.

Background: Aggressive periodontitis (AgP) is rare but rapidly progressive 
periodontal disease which affects systematically healthy individuals less the 
30 years of age. It is still unclear leading etiologic and pathogenic risk fac-
tors for this disease. The aim of this study was to investigate the association 
between VDR (rs731236) and NFKB1 (rs28362491) gene polymorphisms 
and AgP in Russian population.
Materials and methods: Genotyping of peripheral blood samples of 98 sub-
jects (AgP - 43, chronic periodontitis (CP) - 20 and healthy subjects - 35) was 
performed with standard polymerase chain reaction-restriction fragment 
length polymorphism assay (PCR-RFLP). Gene-gene interaction among loci 
of two genes was studied by using the multifactor dimensional reduction 
method (MDR).
Results: There was an association between the del/del genotype of NFKB1 
gene and AgP (p=0,027). MDR test has shown a statistically significant as-
sociation of combined genotypes del/del (NFKB1) and T/T (VDR) with AgP 
(p=0.0004) compared with CP.
Conclusion: del/del genotype of NFKB1 (rs28362491) gene is asso-
ciated with AgP and has gene-gene interaction with T/T genotype of VDR 
(rs731236) gene.

 T. Natsvlishvili: None. T.I. Kadurina: None. A.V. Tsimbalistov: None.

J04.20
Gene expression profile of TGF-β Signaling and Extracellular Matrix 
and Adhesion Molecules pathways in human end stage Heart Failure.
M. Szperl1, A. Parulski1, E. Stankiewicz2, M. Franaszczyk1, M. Roszczynko1, A. Rozanski1, 
M. Fedorowicz2;  
1National Institute of Cardiology, Warsaw, Poland, 2Children‘s Memorial Health Institute, 
Warsaw, Poland.

Although fibrosis was enhanced, collagen content in end-stage HF was only 
slightly higher than in control tissue. We hypothesis that alteration in genes 
expression is the major cause of interstitial fibrosis. Using the TGF-β Signa-
ling and Extracellular Matrix PCR Array, we examined the gene expression. 
Methods: End -stage heart failure tissue (LV) was taken during heart trans-
plantation. The controls were myocardial tissue from multi-organ donors. 
Cardiac fibrosis was evaluated by Picrosirius red staining. Total RNA was 
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converted into cDNA. Each PCR Array is a 96-well plate containing RT qPCR 
primer assays set of 84 related genes. Expression of SMADs proteins was 
investigated by immunohistochemistry (IHC) staining. Genes demonstrated 
at least 4-fold differences were taken into account. Results: Among the 84 
ECM and Adhesion Molecules related genes, up-regulated was observed in 
23 genes while 7 genes were down-regulated. Among the 84 TGF-β signa-
ling related genes, up -regulated was observed in 23 genes while 4 genes 
was down-regulated. A subset of 8 of the 23 genes represent TGF-b and 
TGF-β superfamily cytokines, and 12 genes represents SMADs and SMAD 
target genes. All the results presented were highly significant statistically. 
IHC confirmed on protein level overexpression and translocation to the nu-
cleus SMADs complexes. Although all patients received β-blockers and ACE 
inhibitors in all we observed interstitial fibrosis. Our results suggest that 
interstitial fibrosis mainly results from increased activity of TGF-β signaling 
pathway. Upon activation, the SMAD1 forms a complex with SMAD4 and 
translocates to the nucleus to regulate transcription.

 M. Szperl: None. A. Parulski: None. E. Stankiewicz: None. M. Franaszczyk: 
None. M. Roszczynko: None. A. Rozanski: None. M. Fedorowicz: None.

J04.21
A novel homozygous mutation in the GCMB gene in a patient with 
hypoparathyroidism
B. Erturk1, E. Karaca1, C. Silve2, F. Ozkinay1;  
1Ege University Faculty of Medicine Department of Medical Genetics, Izmir, Turkey, 
2Genetic and Biochemical Laboratory, Bichat Claude Bernard Hospital, Paris, France.

Mutations in the calcium-sensing receptor gene (CaSR), in the parathyroid 
hormone gene (PTH), or in the glial cells missing gene (GCMB) may cause 
familial isolated hypoparathyroidism. The condition may be inherited either 
autosomal dominant or autosomal recessive. Here, we present a case of au-
tosomal recessive hypoparathyroidism with a novel mutation in the GCMB 
gene.
A 22 year-old male was referred to Medical Genetics Department due to 
mental retardation and seizures. His parents were not consanguineous and 
there was no family member having similar findings. He first presented at 
age 3 with seizures due to hypocalcemia and hypomagnesemia. On physical 
examination he had short stature, motor, mental, growth retardation, and 
chronic tetany. Brain magnetic resonance imaging (MRI) showed calcifica-
tions in basal ganglia. Ophthalmologic examination revealed bilateral ca-
taract. Cranial computered tomography (CT) imaging showed diffuse cere-
bral atrophy. He had a chronic hypoparathyroidism with hypocalcemia and 
hyperphosphatemia. No mutation was found in 2-7 exons of the CaSR gene. 
A novel homozygous mutation (c.90+1 G>A) affecting intron 2 donor splice 
site was identified in the GCMB gene.
Therefore, we concluded that patient had autosomal recessive hypoparathy-
roidism due to absence of functional GCMB protein.

 B. Erturk: None. E. Karaca: None. C. Silve: None. F. Ozkinay: None.

J04.22
Study of mutations in exons 12-15 and 19-23 MYH7 gene in HCM 
(Hypertrophic Cardiomyopathy) patients in Chaharmahal Va 
Bakhtiari province
S. Heydari1, R. Pour Ahmad2, A. Khaledi Far3, M. Hashem Zadeh1, S. Heydari3, F. 
Azadegan1;  
1Cellular and Molecular Reaserch center, Shahrekord, Islamic Republic of Iran, 
2Sharekord University, Shahrekord, Islamic Republic of Iran, 3Sharekord University of 
Medical Sciences, Shahrekord, Islamic Republic of Iran.

Background: Hypertrophic cardiomyopathy (HCM) is the most common 
kind of Mendelian inherited heart disease, affects 0.2% of the global popu-
lation and also is the most common cause of sudden cardiac death in indi-
viduals younger than 35 years old. Approximately in %35 of cases, exons 
8-24 of MYH7 gene, which encoded heavy chain of β-Myosin, are affected. 
The aim of present study was to investigate the possible presence of mutati-
on in exons 12-15 and 19-23 MYH7 gene, which has already been reported 
to accommodate some mutations, in 30 patients with HCM in Chaharmahal 
Va Bakhtiyari province. Method: DNA was extracted using standard phenol- 
chloroform method and then was used for amplification and gel electroplo-
resis by PCR- SSCP/HA procedure. Finally, the suspected cases containing 
possible mutations were selected for the direct sequencing and the results 
were seen by chromas software. Results: In exons 13, 14, 15, 20, 21 and 23 
there was no change, but two polymorphisms including 5811 C>T and 5845 
G>A were found in exon 12 of one and six patients, respectively. And two 
mutations including 9692 C>T and 10824 G>A were found in exons 19 and 
22 of two and one patients, respectively. Conclusion: Based on present study, 

we‘ve concluded that changes in exons 12, 19 and 22 are involved in HCM 
disease in this province. However, further study on much more cases of di-
sease and in other exons of this gene is essential, to determine the role of 
this gene and its relationship with HCM in this province.

 S. Heydari: None. R. Pour Ahmad: None. A. Khaledi Far: None. M. Hashem 
Zadeh: None. S. Heydari: None. F. Azadegan: None.

J04.23
A case of Thalassemia major and gastric cancer
S. Meduri, E. Moschella, M. I. S. Crapanzano, B. Piraino, S. Briuglia, C. D. Salpietro, L. C. 
Rigoli;  
Genetics and Pediatric Immunology, Messina, Italy.

β-Thalassemias are hereditary blood disorders characterized by abnormali-
ties in the synthesis of the β hemoglobin chains. This disease causes exces-
sive storage of iron in all organs. Treatment of β-thalassemia major consists 
of regular blood transfusions, iron chelation and management of secondary 
complications of iron overload. Iron and its binding proteins have immu-
noregulatory properties, but iron excess may produce several effects. The 
oxidative damage, in correlation with elevated ferritin levels, occurs in tha-
lassemia through the production of oxygen-free radicals. In turn, oxidative 
damage can give rise to a neoplastic clone through genetic or epigenetic al-
terations. These theories could indicate a pathogenetic correlation between 
thalassemia and cancer. We describe the first report of a gastric cancer in 
thalassemic patients. A 40-year-old male with thalassemia major presented 
7 Kg weight loss in a month and began to complain of intense stomach pain, 
nausea and bloat. The determination of CA 19.9 showed abnormal levels. 
Gastrointestinal endoscopy demonstrated a irregular ulcer in the pericar-
dial gastric fundus. Biopsy of the gastric mucosa showed: “adenocarcinoma 
scraps, intestinal type, moderately differentiated, infiltrating with reaction 
desmoplastic stroma (HER score 2=1) which was associated with chronic 
gastritis and findings of haemosiderosis”; H. pylori was not found. CT of the 
chest, abdomen and pelvis showed enlarged epigastric, lymph nodes and 
ascites. The coexistence of malignancy and beta thalassemia is not rare. Wh-
ether there is a link between thalassemia and malignancy or whether ma-
lignancy is more frequent in thalassemic patients simply because they live 
longer, is still to be defined.

 S. Meduri: None. E. Moschella: None. M.I.S. Crapanzano: None. B. Piraino: 
None. S. Briuglia: None. C.D. Salpietro: None. L.C. Rigoli: None.

J04.24
Evaluation of the Verigene warfarin genotyping kit: Buccal swab as an 
applicable sample
A. Kwon1, j. Kim1, H. Lee1, J. Park1, H. Chae1, M. Kim1, Y. Kim1, Y. Oh2;  
1Department of Laboratory Medicine, College of Medicine, The Catholic University of 
Korea, Seoul, Korea, Republic of, 2Department of Internal Medicine and Cardiovascular 
Center and Cardiolgy Division, Seoul St. Mary’s Hospital, College of Medicine, The 
Catholic University of Korea, Seoul, Korea, Republic of.

Warfarin is the most widely used prescribed oral anti-coagulant for the 
treatment of thromboembolism. However, warfarin dosing is problematic 
because of its narrow therapeutic range and large inter-patient variabili-
ty. We assessed the feasibility of the Verigene Warfarin Metabolism Nucleic 
Acid Test (Nanosphere, Inc., Northbrook, IL), a automated microarray-based 
assay, compared to bidirectional sequencing, to evaluate the analytical 
performance of the Verigene test. Fifty samples were included; 36 healthy 
persons and 14 patients with arrhythmia who treated with warfarin. The 
genotype of CYP2C9 and VKORC1 analyzed by Verigene test was completely 
agreeable with direct sequencing method. CYP2C9*1*1 allele was detected 
in 90% (45/50) and remaining 10% (5/50) presented CYP2C9*1*3 allele. 
VKORC1 1173TT allele and 1173CT were found in 78% (39/50) and 22% 
(11/50), respectively. The frequencies of combined genotype were as fol-
lows: CYP2C9 wild type plus VKORC1 1173TT was 68% (34/50), CYP2C9 
*1*3 plus VKORC1 1173TT was 10% (5/50), and CYP2C9 wild type plus 
VKORC1 1173CT was 22% (11/50). We also evaluated the potential of buc-
cal swab as an applicable sample for Verigene test because peripheral blood 
cannot be used in some patients such as post-hematopoietic stem cell trans-
plantation status. Genotyping was successfully performed using suspension 
of buccal swab when the sample contains at least 0.3 × 106 epithelial cell/
mL. As conclusion, the Verigene test offers advantages for the detection of 
CYP2C9 and VKORC1 polymorphisms such as easiness of use and rapid de-
tection time, and the buccal swab can be an excellent alternative sample of 
peripheral blood in case of need.

 A. Kwon: None. J. Kim: None. H. Lee: None. J. Park: None. H. Chae: None. M. 
Kim: None. Y. Kim: None. Y. Oh: None.
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J04.25
The Approach to the Case of Rarely Seen Adult Morque Syndrome at 
Emergency Service
T. Ocak1, Z. ocak2, A. Duran3, M. Bilgi4, A. Demirhan4, M. Şit5;  
1Abant Izzet Baysal University Medical Faculty, Department of Emergency Medicine, 
Bolu, Turkey, 2Abant Izzet Baysal University Medical Faculty, Department of Medical 
Genetics, Bolu, Turkey, 3Abant Izzet Baysal University Medical Faculty, Department 
of Emergency Medicine, Bolu, Turkey, 4Abant Izzet Baysal University Medical Faculty, 
Department of Anesthesiology and Reanimation, Bolu, Turkey, 5Abant Izzet Baysal 
University Medical Faculty, Department of General Surgery, Bolu, Turkey.

Morquio syndrome (MPS IV) which is a kind of mucopolysaccharidosises is 
a hereditary lysosomal storage disease. These patients generally pass away 
due to cardiopulmonary

and neurologic function disorders at young adult period. However,

medical care and close clinical observation developing recently have exten-
ded the life time of the patients until sixth decade. The adults who have con-
genital genetic disease apply to adult emergency clinics as a result of these 
developments. It is aimed in this case to present a case of morque syndrome 
patient who came to our emergency clinic with the complaint of abdominal 
distension and got the diagnosis of strangule umbilical hernia.The male pati-
ent who was 27 years old and had morquio syndrome (MPS IV) was brought 
to our emergency clinic by his family due to the complaints of nausea, vomit, 
abdominal distension existing for 4 days. As a result of general surgery con-
sultation, etrangule umbilical hernia was detected and operation decision 
was taken. Necessary preparations for difficult intubation were made due 
to existing dysmorphologic appearance, being 4 of mallampati score, being 
restricted of mouth opening and being big of tongue.

Firstly, the operation of the patient was performed with successful spinal 
anesthesia instead of planned gegional anesthesia. The patient who did 
not need postoperative intensive care was sent to general surgery service 
without any problem. Development of early diagnosis methods, starting to 
treatment early, progress of rehabilition studies improve the the patients’ 
quality of life who have severe genetic diseases.

 T. Ocak: None. Z. ocak: None. A. Duran: None. M. Bilgi: None. A. Demirhan: 
None. M. Şit: None.

J04.26
NPHS2 R229Q polymorphism in children with nephrotic syndrome
C. Duicu1, F. Tripon2, O. Marginean1, C. Banescu3;  
1Pediatric Department, University of Medicine and Pharmacy Tg. Mures, Romania, 
Tg. Mures, Romania, 2University of Medicine and Pharmacy Tg. Mures, Romania, Tg. 
Mures, Romania, 3Genetic Department, University of Medicine and Pharmacy Tg. Mures, 
Romania, Tg. Mures, Romania.

The podocin (NPHS2) gene encodes podocin protein, which has an impor-
tant role in glomerular ultrafiltration and controlling slit membrane permea-
bility. Mutations in NPHS1, which encodes nephrin, are the main causes of 
congenital nephrotic syndrome (CNS) in Finish patients, whereas mutations 
in NPHS2, which encodes podocin, are typically responsible for childhood-
onset steroid-resistant nephrotic syndrome in European populations.Mate-
rial and method: The study group consisted of 48 children diagnosed with 
nephrotic syndrome (NS) in a Romanian population. This cohort included 3 
samples of congenital or infantile onset NS cases and 45 samples of sporadic 
cases of NS (10 cases with steroid-resistant nephrotic syndrome and 35 ca-
ses with steroid-sensitive nephrotic syndrome). Fifty healthy children were 
enrolled as the control group.
All children were genotyped for NPHS2 R229Q polymorphism. Results: 
Three cases were diagnosed with congenital nephrotic syndrome (CNS) 
with typical histological exam, and the others 45 had idiopathic nephrotic 
syndrome. 
NPHS2 R229Q polymorphism was detected only in two cases of CNS and in 
none patient with other type of NS or in control group. Conclusions: This 
study demonstrates that mutation of NPHS2 R229Q can be responsible for 
CNS in this population. Further studies with a larger number of patients are 
needed.

 C. Duicu: None. F. Tripon: None. O. Marginean: None. C. Banescu: None.

J04.27
Cardiovascular events in patients with thrombophilia
R. Buzas1, G. Borzak22, C. Gug1, I. Mozoş1, C. Şerban1, R. Mihăescu1;  
1University of Medicine and Pharmacy „Victor Babes” Timisoara, Timisoara, Romania, 
2Oncomed –Onco-hematology Clinic, Timisoara, Romania.

Background: Cardiovascular events, particularly in young people, are part of 
the research areas in thrombophilia pathology. The aim of our study was to 
evaluate cardiovascular events in patients with thrombophilia.
Material and method: A total of 12 patients with thrombophilia (diagnosed 
based on a combination of up to 3 mutations) from the Oncology Clinic “On-
comed” Timisoara, Romania were consecutively enrolled in the study bet-
ween 2010-2013. We excluded pregnant women and patients undergoing 
anticoagulation therapy.
Results: 58.3% of the patients were homozygous and 41.7% were hetero-
zygous. By all patients, 4 patients were with cardiovascular events: 2 with 
myocardial infarction (EKG documented), one with ischemic stroke (MRI 
documented) and one with portal vein thrombosis - (CT documented). All 
cardiovascular events occurred in patients under 32 years old. Homozygous 
patients had a significantly increased number of cardiovascular events com-
pared with the heterozygous patients (p<0.001).
Conclusion: Myocardial infarction, ischemic stroke, or portal vein thrombo-
sis occured more frequently in patients with thrombophilia, especially in 
homozygous forms. Thrombophillia may be a cause of cardiovascular events 
in young patients with no cardiovascular risk factors, but with a hereditary 
history of thromboembolic events.

 R. Buzas: None. G. Borzak2: None. C. Gug: None. I. Mozoş: None. C. Şerban: 
None. R. Mihăescu: None.

J04.28
The effect of 17-Beta Estradiol on the male rat heart 
electrophysiological parameters
Y. Kucukbagriacik1, M. Ayaz1, D. Dursunoglu2;  
1Selcuk University, Medicine Faculty, Department of Biophysics, Konya, Turkey, 2Selcuk 
University, Medicine Faculty, Department of Histology-Embryology, Konya, Turkey.

Premenopausal women have a significantly lower risk of coronary artery di-
sease than men or postmenopausal women, suggesting that estrogens have 
cardioprotective effects. The underlying mechanism of this protection re-
mains unknown. The aim of this study was to investigate the effect of 17-Be-
ta Estradiol on the male rat heart. Effect was tested by means of electrophy-
siological responses through the intracellular recording of action potential 
(AP), contraction and by the evaluation of the immunohistochemical expres-
sions of calcium and potassium channels. Experiments were carried out on 
three mounts old 27 male Wistar Albino rats. In order to achieve the planed 
purpose, 3 experimental groups were organized: Control (Con), Castrated 
(E-) and 17-Beta Estradiol given to castration (EX). Immunohistochemistry 
was performed with L-type calcium and potassium channel antibodies. Our 
results have shown that; body weights of E- and EX group decreased with an 
increase blood glucose levels. Recorded AP of E- and EX groups have shown 
to decrease maximum depolarization, resting membrane potential and the 
amount of depolarization. Concomitantly, measurements of the repolariza-
tion phases of AP’s were found to be increased in E- and EX groups. Immu-
nohistochemical results on the experimental groups have shown that the ex-
pression of calcium channels increased in E- group, decreased in EX group. 
Whereas, the expression of potassium channels decreased in E- group while 
did not change in EX group. This prolong repolarization phase was due to 
increased in the expression of the calcium channels while decreased in the 
expression of the potassium channels.

 Y. Kucukbagriacik: None. M. Ayaz: None. D. Dursunoglu: None.

J04.29
Malignant infantile osteopetrosis and pericentric inversion of 
chromosome 9 in an infant with severe dysmorphic features
E. Pop1, R. Stroescu1,2, M. Puiu1,2, O. Marginean1,2, I. Micle1;  
1Louis Turcanu Emergency Hospital for Children, Timisoara, Romania, 2V. Babes 
Medicine and Pharmacology University, Timisoara, Romania.

Background: Malignant infantile osteopetrosis (MIOP) is a rare autosomal 
recessive bone disease, characterized by reduced or dysregulated osteo-
clastic activity and increased bone mass. Major consequences include bone 
marrow failure and nerve compression. The pericentric inversion of chro-
mosome 9 is the most frequently seen (1-3%) in general population and 
has a role in abnormal phenotype development. Material and methods: Case 
report of a 3 months old boy admitted to the clinic for seizures due to severe 
hypocalcemia. A dysmorphyc phenotype was noticed. Based on the presence 
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of anemia, hypocalcemia, hepatosplenomegaly, failure to thrive, mental re-
tardation, ventriculomegaly, optic nerve atrophy and the typical radiological 
images diagnose of MIOP complicated by rickets was established. Genetic 
evaluation for chromosome abnormalities revealed apericentric inversion 
of chromosome 9. Conclusions: Chromosome 9 inversion has no important 
clinical significance .The association of osteopetrosis complicated by rickets 
and chromosome 9 inversion led in our case to severe dysmorphic feature. 
The prognosis in this case remains very poor, death occurs in the first deca-
de of life as a complication of bone marrow supression.

 E. Pop: None. R. Stroescu: None. M. Puiu: None. O. Marginean: None. I. 
Micle: None.

J05.01
Congenital Rett syndrome: study of FoXG1 impact on adult brain.
G. Livide1, L. Massimino2, F. Ariani1, I. Meloni1, E. Frullanti1, V. Broccoli2, A. Renieri1,3;  
1Medical genetics, University of Siena, Siena, Italy, 2San Raffaele Scientific Institute, 
Milan, Italy, 3Azienda Ospedaliera Universitaria Senese, Siena, Italy.

Mutations in the Forkhead box G1 (FOXG1) gene, a brain specific develop-
mental transcription factor, are responsible for congenital Rett syndrome. 
FoxG1 plays a fundamental role in early telencephalon development by su-
staining proliferation of the progenitor pool and preventing premature cor-
tical neural differentiation. Due to perinatal lethality of Foxg1-/- mice the 
function of Foxg1 in adult brain has remained unexplored for many years. 
Recently, Tian et al. studying conditional mutant Foxg1 mice demonstrated 
that this factor is espressed continuously in postnatal and adult hippocam-
pus playing an essential role in the development of the dentate gyrus. In or-
der to characterize Foxg1 dependent signalling during neuronal maturation 
and activity, we firstly compared gene expression profiles of wild-type and 
Foxg1+/− P30 brain. Foxg1 heterozigous mice can reach adulthood though 
they display microcephaly, altered hippocampal neurogenesis and behaviou-
ral and cognitive deficiencies. In order to evaluate the effects of a stronger 
reduction of Foxg1 specifically in the hippocampus, we then silenced Foxg1 
in primary hippocampal neurons by shRNA technology and evaluated the 
effects of Foxg1 down regulation on gene expression, neuronal morphology, 
differentiation and spine formation. By cDNA microarray experiments, we 
identified two sets of partially overlapping deregulated genes, one related 
to Foxg1+/− whole brain and the other to Foxg1 silenced hippocampal neu-
rons. Possible key co-factors underlying Rett phenotype have emerged with 
important consequences on therapeutic strategies (Nnat, Oxt, Avp, Mef2c, 
Tubb2b, Marcksl1, Acot7). Interestingly, Foxg1 silenced hippocampal neu-
rons exhibit alterations in dendrite development suggesting a function of 
this gene during early post-mitotic morphogenesis and wiring.

 G. Livide: None. L. Massimino: None. F. Ariani: None. I. Meloni: None. E. 
Frullanti: None. V. Broccoli: None. A. Renieri: None.

J05.02
Functional polymorphisms in VEGF, MMP-2, and MMP-9 genes and 
intraventricular hemorrhage of prematurity
P. Prasun1,2, M. Callaghan1, V. Kalra1, S. Puthuraya1, D. W. Stockton1, N. Chouthai1;  
1Wayne State University, Detroit, MI, United States, 2Children‘s Hospital of Michigan, 
Detroit, MI, United States.

Background: Intraventricular hemorrhage (IVH) is a major complication of 
prematurity. It is primarily ascribed to fragility of vasculature in the germi-
nal matrix where relative hypoxia induces expression of vascular endothe-
lial growth factor (VEGF) promoting angiogenesis. The matrix metallopro-
teinase (MMP) system is also activated by hypoxia that may contribute to 
hemorrhage. In this study, functional polymorphisms in the VEGF and MMP 
genes were assessed for their correlation with IVH.
Methods: VEGF (-2578 C/A, -1154 G/A, -634 G/C, +936 C/T), MMP2 (-1306 
C/T, -735 C/T), and MMP9 (-1562 C/T) polymorphisms were assayed in 189 
premature newborns (62 with IVH) and 187 term newborns by RT-PCR and 
PCR-RFLP. Genotype distribution, clinical characteristics, and laboratory pa-
rameters were compared between newborns with and without IVH.
Results: Significant association was found in newborns of < 28 weeks gesta-
tion between IVH and TT/CT genotype of VEGF +936 C/T (P = 0.046), and 
AA/AG genotype of VEGF -1154 G/A (P=0.011). There was no significant as-
sociation between IVH and polymorphisms in MMP2 or MMP9. Patent duc-
tus arteriosus, hypotension, and maternal history of chorioamnionitis were 
also significantly associated with IVH. Logistic regression analysis showed 
that TT/CT genotype of VEGF +936 C/T was the strongest predictor of IVH 
amongst clinical and potential genetic risk factors studied.
Conclusions: The +936 C/T polymorphism in VEGF is associated with high-
er frequencies of IVH in newborns <28 weeks gestation. This polymorphism 

is associated with decreased expression of VEGF and may result in delayed 
maturation of blood vessels as an underlying etiology.

 P. Prasun: None. M. Callaghan: None. V. Kalra: None. S. Puthuraya: 
None. D.W. Stockton: None. N. Chouthai: None.

J05.03
Diagnostic investigations in Rwandan patients with intellectual 
disability and/or multiple congenital abnormalities
A. Uwineza1,2, J. Hitayezu2, A. C. Hellin1, M. Jamar1, J. H. Caberg1, L. Mutesa2, V. Bours1;  
1Center for Human Genetics, CHU Sart-Tilman, University of Liège, Belgium., Liège, 
Belgium, 2National University of Rwanda, Butare, Rwanda.

Multiple congenital anomalies and Intellectual Disability (MCA/ ID) affect 
approximately 3% of newborns. There is no available data on genetics of ID 
and MCA in Central Africa.
The aims of this study was to detect chromosomal abnormalities such as 
submicroscopic microdeletion/microduplication and subtelomeric imba-
lance in this group of patients. Newborn, children and young adults were 
recruited from the Teaching University Hospitals of Kigali and Butare, 
Rwanda. All individuals were clinically examined and karyotype was done 
in Rwanda and a blood sample was obtained for genetic testing in Belgium 
( Center for human genetics, Liege). All patients with trisomy 21, 13 and 18 
and were excluded from the study.
Karyotype analysis of the remaining 52 patients was normal. Fragile-X was 
excluded in all these patients and we found premutation in 2 male patients. 
Thus the MLPA was performed and identified (SALSA MPLA P245 Micro-
deletion and MLPA P0 36 and P070 Human Telomere, MRC Holland) one 
chromosome 10q duplication, one chromosome 9p duplication, one deleti-
on of the 22q11.22 region and one 7q11.23 microdeletion (William-Beuren 
syndrome). For the remaining cases array-CGH was performed and seven 
patients showed microdeletion and microduplication such as del 8q23, du-
plication 1p31.1q35.2.
This study will allow to identify the etiology of ID/MCA in Rwandan patient 
and will show the importance of genetic testing in low income countries.

 A. Uwineza: None. J. Hitayezu: None. A.C. Hellin: None. M. Jamar: None. J.H. 
Caberg: None. L. Mutesa: None. V. Bours: None.

J05.04
A Synonymous Change, p.Gly16Gly in MECP2 Exon 1, Causes a Cryptic 
Splice Event in an Atypical Rett Syndrome Patient
J. B. Vincent1, T. I. Sheikh1, K. Mittal1, M. J. Willis2;  
1Centre for Addiction and Mental Health, Toronto, ON, Canada, 2Clinical Genetics Dept., 
Naval Medical Center, San Diego, CA, United States.

Mutations in MECP2 are the main cause of Rett Syndrome. To date, no patho-
genic synonymous MECP2 mutation has been identified. Here we investiga-
ted a de novo synonymous variant c.48C>T (p.Gly16Gly) identified in a girl 
displaying an atypical RTT phenotype. In silico analyses to predict effects 
of sequence on mRNA splicing were employed, followed by sequencing and 
quantification of lymphocyte mRNAs from the subject for splice variants 
MECP2_E1 and MECP2_E2. Analysis of mRNA confirmed predictions that 
this synonymous mutation activates a splice-donor site at an early position 
in exon 1, leading to a deletion (r.[=, 48_63del]), codon frameshift and prema-
ture stop codon (p.Glu17Lysfs*16) for MECP2_E1. For MECP2_E2, the same 
premature splice site is used, but as this is located in the 5’untranslated regi-
on, no effect on the amino acid sequence is predicted. Quantitative analysis 
specific to this cryptic splice variant also revealed a significant decrease in 
the quantity of the correct MECP2_E1 transcript, which therefore suggests 
that this is the etiologically significant mutation in this patient. These fin-
dings suggest that synonymous variants of MECP2 as well as other known 
disease genes_and de novo variants in particular_ should be re-evaluated for 
potential effects on splicing.

 J.B. Vincent: None. T.I. Sheikh: None. K. Mittal: None. M.J. Willis: None.

J05.05
Intellectual Disability Cell Bank (Lymphoblast & Fibroblast)
N. Bazazzadegan1, Z. Fattahi1, R. Tayyebifar2, S. Banihashemi1, K. Kahrizi1, H. Ropers3, 
H. Najmabadi1;  
1Genetics Research Center, University of Social Welfare and Rehabilitation Sciences, 
Tehran, Islamic Republic of Iran, 2Kariminejad-Najmabadi Pathology & Genetics Center, 
Tehran, Islamic Republic of Iran, 3Department of Human Molecular Genetics, Max Planck 
Institute for Molecular Genetics, Berlin, Germany.

The rapid advance of genetic research and applied technologies has led to a 



ABSTRACTS PUBLISHED ABSTRACTS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG 501

Back to index

considerable increase in interest in collections of human biological material. 
Collection of tissue samples and cell lines from which additional vivo study 
can be performed is very essential. These biobanks represent an important 
resource for diagnosis and basic research. Currently, there are a large num-
ber of „culture collections and bioresource centers“ that serve an individual 
part of the process of bioengineering.
The Genetics Research Center(GRC) Intellectual Disability Cell Bank (IDCB) 
of the University of Social Welfare and Rehabilitation Sciences (USWRS) in 
joint effort with Max Planck Institute (MPI) have constantly provided an 
essential internal service establishing, analyzing and banking cell cultures 
derived from patients affected by intellectual disability (ID). According to 
ethical and legal recommendations, the samples are being taken for analysis 
and cell banking after written donor informed consent, approved by the re-
gional ethics committee of the USWRS for medical research. This bank pro-
vides the storage of biological samples and specimens (dermal fibroblast, 
lymphoblast) derived from patients with ID, for whom the causing genes 
and mutations have been identified as known and candidate genes. This 
bank also provides cell lines for functional studies, involved in transcription 
and translation of specific genes which expressed in brain or other genes 
which their proteins are involved in brain function. The cell bank website 
can be visited via „idcb.uswr.ac.ir“

 N. Bazazzadegan: None. Z. Fattahi: None. R. Tayyebifar: None. S. 
Banihashemi: None. K. Kahrizi: None. H. Ropers: None. H. Najmabadi: None.

J05.06
A new case of 15q26.3 deletion in a patient with unbalanced 
translocation t(15;16)(q26.3;q23.3)
M. Budisteanu1,2, S. Papuc2, A. Tutulan-Cunita2, I. Borcan2, M. Cristea2, A. Arghir2;  
1“Prof. Dr. Alex. Obregia“ Clinical Hospital of Psychiatry, Bucharest, Romania, 2“Victor 
Babes“ National Institute of Pathology, Bucharest, Romania.

Objective: We present a case of 15q26.3 unbalanced translocation t(15;16)
(q26.3;q23.3) in a boy with a complex phenotype.
Material and methods: The patient is a 1- year -old boy, born to healthy, 
unrelated parents, with growth retardation, an Apgar score of 9, delayed 
psychomotor development. Clinical evaluation showed: growth retardation 
(weight 5,540 kg, height 64 cm), microcephaly, dysmorphic facial features; 
mild mental retardation. Heart ultrasound showed atrial septal defect. Ab-
dominal ultrasound showed polysplenia, and transfontanelar ultrasound 
was normal. Wrist X ray showed normal bone age. Thyroidian and growth 
hormons were in normale range. Cytogenetic investigations, including ka-
ryotype, FISH and array-CGH were performed.
Results and discussions: Array CGH showed a deletion on chromosome 
15 (15q26.3) and a duplication on chromosome 16 (16q23.3-q24.3). FISH 
testing confirmed the above-mentioned anomalies in our patient and detec-
ted a balanced translocation t(15;16)(q26.3;q23.3) in his mother. Terminal 
deletions of chromosome 15q represent a rare condition, only several cases 
with or without ring chromosome being described. The phenotype is hete-
rogeneous and includes growth retardation, microcephaly, dysmorphic fea-
tures, renal abnormalities, lung hypoplasia, failure to thrive, developmental 
delay, mental retardation, and skeletal abnormalities. The IGF1R gene was 
considered as responsible for the phenotype.
Conclusions: Our report brings new insights in the phenotype of this rare 
syndrome. The phenotype of our patient will be compared with those of 
other patients with the same deletion previously described to further deli-
neate the 15q26 deletion syndrome. Also, the role of 16q23 duplication on 
the phenotype will be discussed.
Acknowledgements: project PN 09.33.02.03.

  M. Budisteanu: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Modest; 
Ministry of Research. S. Papuc: None. A. Tutulan-Cunita: None. I. Borcan: 
None. M. Cristea: None. A. Arghir: None.

J05.07
Identification of MECP2 gene duplications in female patients with 
intellectual disability and speech delay
O. O. Soloviov1, N. V. Hryschenko1, N. O. Afanasieva2, E. J. Patskun3, L. A. Livshits1;  
1Institute of Molecular biology and Genetics, Kiev, Ukraine, 2Crimean Republican 
Medical-Genetic Center, Simferopol, Ukraine, 3Medical genetic consultation of Trans-
Carpathian Nowak Regional Clinical Hospital, Uzhgorod, Ukraine.

Intellectual disability (ID) is substantial limitations in cognitive functioning 
that manifests before the age of 18. The worldwide prevalence of ID (IQ < 
70) is 1.5-2%, and 0.3-0.5% are severely impaired, with IQs of <50. Severe 
ID has a strong genetic component; increasing numbers of single genes are 

being discovered in which mutations are associated with both syndromal as 
well as non-syndromal forms : ARX, MECP2 and FMR1.
During the participation in the FP7 CHERISH project (grant agreement 
N223692), we have collected the cohort of the 96 patients with ID. CNV 
analysis using array CGH and MLPA analysis for known microdeletion syn-
dromes was conducted. Pathogenic rearrangements, revealed during this 
investigation, were confirmed using qPCR.
In the analyzed cohort three female patients with mild ID and speech de-
lay carrying de novo duplications in Xq28 chromosomal region including 
MECP2 gene were identified using SALSA MLPA P245-A2 Microdeletion-1 
kit. Female patients with Xq28 duplications are rare and usually asympto-
matic, due to skewed X-chromosome inactivation (XCI) pattern with prefe-
rential inactivation of the rearranged chromosome. X inactivation test sho-
wed random XCI in all cases, therefore we suggest that the chromosomal 
region with duplication is functional and causes the phenotype. Further 
studies, including the confirmation of the presence of mutations and their 
borders identification using array CGH will be conducted. In order to con-
firm the hypothesis, that the association of duplication found in this study 
with phenotypic manifestations of ID, it is necessary to study the MECP2 
gene expression level in our patients.

 O.O. Soloviov: None. N.V. Hryschenko: None. N.O. Afanasieva: None. E.J. 
Patskun: None. L.A. Livshits: None.

J05.08
Mowat-Wilson syndrome: report on a patient with marfanoid habitus 
and arachnodactyly
A. C. Tutulan-Cunita1, S. M. Papuc1, A. Arghir1, I. Borcan1, M. Cristea1, M. Budisteanu1,2;  
1Victor Babes National Institute of Pathology, Bucharest, Romania, 2Prof. Dr. Alex. 
Obregia Clinical Hospital of Psychiatry, Bucharest, Romania.

Mowat-Wilson syndrome (MWS) is a rare genetic disorder of unknown in-
cidence, consequence of loss-of-function mutations of ZEB2 (ZFHX1B, SIP1) 
homeobox zinc-finger transcriptional repressor. Recent studies indicate that 
Zeb1 protein is required to generate cortical interneurons in embryos; in its 
absence, cells appear to transform toward a subtype of GABAergic striatal 
interneurons.
Here, we report on a 10 year old male patient with partial deletion of ZEB2 
and phenotype suggestive of MWS. The patient presented psychomotor re-
tardation (he sat at 18 months, walked alone at 6 years, and uttered first 
syllables at 7 years) and dysmorphic features: large ears, up-slanted pal-
pebral fissures, thick eyebrows, long eyelashes, large nose, short philtrum, 
thick lips, micrognathia, marfanoid habitus, and arachnodactyly. Additio-
nally, he was diagnosed with pyramidal syndrome, ventricular septal de-
fect and epilepsy and had frequent episodes of respiratory infections. His 
cerebral CT scan was normal. He was severely intellectually disabled (IQ 
32), not sociable, and exhibited hyperkinesia with aggressivity. aCGH on 
an 105K Agilent platform resulted in the following molecular karyotype: 
arr 2q22.2(144,909,193-145,157,644)x1,4q13.2(69,431,473-69,483,227)
x1,5p15.33(733,455-795,803)x1,6p21.32(32,487,424-32,552,156)
x1,8p11.22(39,237,438-39,380,654)x3,15q11.2(20,849,110-22,304,655)
x1. Deletion at 2q22.2 included the 5’terminus of ZEB2, while the only other 
OMIM gene affected by the above-mentioned anomalies is BCL8, suggested 
to be linked to diffuse large cell lymphoma.
The spectrum of MWS features is relatively narrow and well characterized. 
Here, we first report on a patient that associates MWS with marfanoid ha-
bitus and arachnodactyly, thus adding new insights to the tableau of this 
disease.

 A.C. Tutulan-Cunita: None. S.M. Papuc: None. A. Arghir: None. I. Borcan: 
None. M. Cristea: None. M. Budisteanu: None.

J05.09
Three-way unbalanced translocation leading to 1q duplication 
and 10q deletion in a child with severe psychomotor retardation, 
dysmorphic features and congenital malformations
S. Papuc1, M. Budisteanu2,1, A. Tutulan-Cunita1, I. Borcan1, M. Cristea1, A. Arghir1;  
1Victor Babes National Institute of Pathology, Bucharest, Romania, 2Prof. Dr. Alex. 
Obregia Clinical Hospital of Phychiatry, Bucharest, Romania.

Complex chromosomal anomalies, involving more than two breakpoints on 
two different chromosomes are rare events. Balanced rearrangements in 
healthy carriers are associated with reproductive failures, while the unba-
lanced anomalies present with psychomotor retardation, dysmorphic fea-
tures and/or congenital malformations, in most cases.
We present the clinical and cytogenetic findings in a 4-year-old girl referred 
for genetic investigations due to dysmorphic features and psychomotor re-
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tardation.
The clinical evaluation revealed: height 85 cm (<2DS), weight 8,2 kg (<2DS), 
occipitofrontal circumference 44 cm (<2DS); dysmorphic features (hyper-
telorism, down-slanting palpebral fissures, long eyelashes, synophrys; big, 
malformed ears; anteverted nostrils; short philtrum, thin upper lip, high-
arched palate, micrognathia; single palmar crease, congenital talipes equi-
novarus; pectus excavatum; external genital organs hypoplasia). Neurologi-
cal examination showed hypotonia, severe psychomotor retardation. Heart 
ultrasound showed atrial septal defect. Cerebral computed tomography sho-
wed cerebral and cerebellar atrophy. Abdominal ultrasound was normal.
Classical cytogenetic investigation was performed on peripheral blood lym-
phocytes by GTG-banded karyotyping, for the child and her parents. Array-
CGH studies (Agilent platform) for molecular characterization are on-going.
Chromosomal studies revealed a complex unbalanced translocation in the 
proband, leading to 1q32-qter duplication and 10q26-qter deletion. A ba-
lanced three-way translocation t(1;8,10)(q32;q13;q26) was detected in the 
proband’s healthy mother.
In this paper we report on a new case with an unbalanced, three-way trans-
location, harboring partial trisomy 1q32-qter and partial monosomy of 
10q26-qter. The correlations of the clinical findings with the genomic im-
balances in our case will be discussed; we will also compare our case with 
others reported by date.
Acknowledgements: project PN 09.33.02.03.

 S. Papuc: None. M. Budisteanu: None. A. Tutulan-Cunita: None. I. Borcan: 
None. M. Cristea: None. A. Arghir: None.

J05.10
The absence of polymorphic variants associations of catalase (CAT), 
catechol-O-methyltransferase (COMT), and serotonin transporter 
(SLC6A4, 5HTT) genes with the risk of alcoholism in the Russian 
population of the West Siberian region
A. V. Marusin, V. A. Stepanov;  
Institute for Medical Genetics, Siberian Branch of the Russian Academy of Medical 
Sciences, Tomsk, Russian Federation.

Alcoholism is a severe multifactorial mental disorder. At the present time 
genetics of alcoholism remains an actual problem for predictive (perso-
nalized) medicine, because of uncertainty of risk assessment of multifac-
torial diseases. The purpose of this study was to analyze the associations 
of ethanol-metabolizing and antioxidant enzyme CAT and two enzymes of 
the serotonergic system (COMT and SLC6A4) with the alcoholism risk at the 
allele and haplotype levels in Russians of the West Siberian region. Poly-
morphisms rs11032700, rs34964953, rs10836244, rs769217, rs2420388 
in the gene CAT, rs174695, rs35617967, rs6267, rs4986871, rs165774 in 
the gene COMT, and rs3794808, rs140700, rs2228673, rs6354, 5HTTLPR in 
the gene SLC6A4 have been studied by the Real Time PCR. Alcoholism was 
diagnosed according to the International Classification of Diseases Tenth 
Revision (ICD-10). Russian cohorts of alcoholics (n=96) and controls (n=95) 
did not differ either in allele frequencies or the haplotype frequencies of all 
three genes. Therefore, these two cohorts were combined for further analy-
sis of the haplotype structure. It was shown that the first common haplotype 
AGCG (66.5%) is separated from the second most frequent haplotype CTTA 
(20.2%) by four mutations (recombinant steps). The third haplotype CGCG 
(11.3%) is separated from the first one by one mutation step. All haplotypes 
are in a single block, therefore, they can recombine with a very low frequen-
cy only. So the revealed fact of the presence of four hypothetical mutational 
steps between haplotypes AGCG and CTTA is surprising. This work was sup-
ported by RFBR grant #09-04-99083-r_ofi and #12-04-00595-a. 

 A.V. Marusin: None. V.A. Stepanov: None.

J05.11
A regulatory path associated with X-Linked Intellectual Disability and 
Epilepsy links the histone demethylase KDM5C to the Polyalanine 
expansions in the transcription factor ARX
L. Poeta1,2, F. Fusco1, C. Shoubridge3,4, G. Manganelli1,5, S. Filosa1,5, A. Padula1, M. 
Courtney6,7, P. Collombat6,7, M. Lioi2, J. Gecz3,4, M. Ursini1, M. Miano1;  
1IGB-CNR, Naples, Italy, 2University of Basilicata, Potenza, Italy, 3Department of 
Paediatrics, University of Adelaide, Adelaide, Australia, 4Department of Genetics and 
Molecular Pathology, SA, Pathology, Adelaide, Australia, 5IRCCS, Neuromed,, Pozzilli, 
Italy, 6Universitè de Nice-Sophia Antipolis, Nice, France, 7Inserm U1091, IBV, Diabetes 
Genetics Team, Nice, France.

Polyalanine expansion mutations of Aristaless-related homeobox gene 
(ARX) cause a spectrum of X-chromosome phenotypes with Intellectual 
Disabilily (ID) and various forms of malignant paediatric epilepsy. We have 

established that ARX regulates and binds a CNE element in the 5’ region 
of the lysine (K)-specific demethylase 5C (KDM5C), a known XLID gene in-
volved in chromatin remodeling and neuronal maturation. By in vitro stu-
dies, we have analyzed five Polyalanine mutants establishing a decreased 
trans-activating activity and a reduced, but not abolished, binding to the 
KDM5C regulatory region. By quantitative RT-PCR, we have showed in mu-
rine Arx-KO ES cells and neurospheres a dramatic downregulation of the 
Kdm5C mRNA levels that leads to a decrease of the KDM5C protein. In Arx 
KO GABA-oriented model, which presents severe abnormalities in dendrite 
formation and GABAergic maturation, we have found a KDM5C reduction in 
coupling with a global increase of H3K4me3 signalling, potentially due to a 
compromised KDM5C activity. Since H3K4me3 is the hallmark of open chro-
matin, ARX-dependent KDM5C defects could compromise cyclical rounds of 
methylation-demethylation and consequently the chromatin remodelling. 
Starting from these data, we are now able to break up a unique ARX-depen-
dent epigenetic road involved in epileptogenesis, suggesting that the mole-
cular pathogenesis of ARX Polyalanine mutations may be in part caused by 
aberrant histone demethylation as a result of KDM5C defect. As chromatin 
modifications are reversible, it is possible that epigenetic drugs could com-
pensate KDM5C-H3K4me3 deregulation opening further studies to cure or 
ameliorate ARX Polyalanine-related epilepsy.

 L. Poeta: None. F. Fusco: None. C. Shoubridge: None. G. Manganelli: 
None. S. Filosa: None. A. Padula: None. M. Courtney: None. P. Collombat: 
None. M. Lioi: None. J. Gecz: None. M. Ursini: None. M. Miano: None.

J06.01
Allele-specific programming of Npy and epigenetic effects of physical 
activity in a genetic model of depression
P. A. Melas1, A. Lennartsson1, H. Vakifahmetoglu-Norberg2, Y. Wei1, E. Åberg1, M. Werme1, 
M. Rogdaki1, M. Mannervik2, G. Wegener3, S. Brene1, A. A. Mathe1, C. Lavebratt1;  
1Karolinska Institutet, Stockholm, Sweden, 2Stockholm University, Stockholm, Sweden, 
3Aarhus University Hospital, Risskov, Denmark.

Neuropeptide Y (NPY) has been implicated in depression, emotional pro-
cessing and stress response. Part of this evidence originates from human 
single nucleotide polymorphism (SNP) studies. In the present study, we 
report that a SNP in the rat Npy promoter (C/T; rs105431668) affects in 
vitro transcription and DNA-protein interactions. Genotyping studies sho-
wed that the C-allele of rs105431668 is present in a genetic rat model of 
depression (Flinders Sensitive Line; FSL), while the SNP’s T-allele is present 
in its controls (Flinders Resistant Line; FRL). In vivo experiments revealed 
binding of a transcription factor (CREB2) and a histone acetyltransferase 
(Ep300) only at the SNP locus of the FRL. Accordingly, the FRL had increased 
hippocampal levels of Npy mRNA and H3K18 acetylation; a gene-activating 
histone modification maintained by Ep300. Next, based on previous studies 
showing antidepressant-like effects of physical activity in the FSL, we hy-
pothesized that physical activity may affect Npy’s epigenetic status. In line 
with this assumption, physical activity was associated with increased levels 
of Npy mRNA and H3K18 acetylation. Physical activity was also associated 
with reduced mRNA levels of a histone deacetylase (Hdac5). Conclusively, 
the rat rs105431668 appears to be a functional Npy SNP that may underlie 
depression-like characteristics. In addition, the achieved epigenetic repro-
gramming of Npy provides molecular support for the putative effectiveness 
of physical activity as a non-pharmacological antidepressant.

 P.A. Melas: None. A. Lennartsson: None. H. Vakifahmetoglu-Norberg: 
None. Y. Wei: None. E. Åberg: None. M. Werme: None. M. Rogdaki: None. M. 
Mannervik: None. G. Wegener: None. S. Brene: None. A.A. Mathe: None. C. 
Lavebratt: None.

J06.02
Association analysis of YWHAE gene polymorphic loci and suicide in 
two ethnic groups of Bashkortostan (Russia).
Z. Khalilova, A. Zainullina, A. Valiullina, E. Khusnutdinova;  
IBG, Ufa, Russian Federation.

Recently, M.Yanagi et al. (2005) genome-wide study identified YWHAE 
gene as susceptibility gene for suicidal ideation and completed suicide. To 
examine whether the YWHAE gene plays a significant role in pathogenesis 
of suicide, we conducted a replicative study to investigate the association 
between three SNPs (rs1532976, rs3752826, rs9393) of this gene and at-
tempted suicide in Russian and Tatar patients from Bashkortostan (Russia). 
We genotyped DNA samples of 236 cases (Russians - 127, Tatar -109) who 
had suicide attempts and 362 control subjects (Russians - 134, Tatar - 228) 
using PCR-RFLP technique. For pairwise linkage disequilibrium and haplo-
type analysis, the Haploview 4.1 program was used. Odds ratios (OR) with 
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95% confident intervals (CI) were calculated.
We found a strong allele association between YWHAE rs3752826 and suici-
de: С was significantly overrepresented in patients with suicide as compa-
red to controls (P=0,02, OR=1,91, 95%CI 1,09-3,36 ) regardless of the eth-
nicity. Moreover we observed in Russian ethnicity group YWHAE rs9393 
allele T (P=0,002, OR=2,21, 95%CI 1,32-3,57), YWHAE rs1532976 genotype 
T/T (P=0,018; OR=2,73, 95%CI 1,17-6,50) and YWHAE rs1532976 allele T 
(P=0,025; OR=1,52, 95%CI 1,037-2,22) were significantly overrepresented 
in patients with SB as compared to controls. Haplotype analysis showed a 
significant overrepresentation of the YWHAE (rs1532976 and rs9393) A-T 
haplotype (Р=0,025, OR=1,54; 95%CI 1,06-2,24) in suicide attempters as 
compared to controls. This result suggests YWHAE as a potential suicide-
susceptibility gene, and confirms ethnic specificity of this association.
This work was supported by grant of the Russian Foundation for Humanities 
(11-06-00554a).

 Z. Khalilova: None. A. Zainullina: None. A. Valiullina: None. E. 
Khusnutdinova: None.

J06.03
Frequency of the polymorphisms of the genes of the enzymes alcohol 
dehydrogenase (ADH1B and ADH1C) and aldehyde dehydrogenase 
(ALDH2) in Brazilian alcohol abusers woman.
G. Antonialli, B. Coprerski, R. Minillo, M. MIGLIAVACCA, D. Brunoni, A. B. Perez;  
UNIVERSIDADE FEDERAL DE SÃO PAULO, SÃO PAULO, Brazil.

Introduction: The influence of polymorphisms in loci encoding the enzy-
me alcohol dehydrogenase (ADH) and aldehyde dehydrogenase (ALDH) is 
known to be associated with alcohol dependence, however this influence is 
not yet characterized for the Brazilian population. Objectives: Determine the 
frequency of the polymorphisms ADH1B (ADH1B*2 - Arg47His and ADH1B*3 
- Arg369Cys), ADH1C (ADH1C*2 - Ile349Val), and ALDH2 (ALDH2*2) in Bra-
zilian alcohol abusers woman. Methods: 56 alcohol abusers woman were 
screened for alcohol dependence by CAGE, T-ACE, TWEAK and Short Alcohol 
Dependence Data - SAAD. The region of interest of the genes were ampli-
fied by PCR and analyzed by electrophoresis gel.Results: According to the 
CAGE, T-ACE and TWEAK evaluation 66,67% of the woman were classified 
as severe alcohol depedence; 45% as moderate and 5,88% as mild. The poly-
morphisms distribution were: ADH1B*2 : ADH1B*1/1 94,34%; ADH1B*1/2 
5,66%; ADH1B*3: 94,23% ADH1B*1/1; 3,85% ADH1B*1/3 and 1,92% 
ADH1B*3/3; ADH1C*2: 64,15% ADH1C*1/1; 32,08%; ADH1C*1/2 and 
3,77% ADH1C*2/2. ALDH2* :100% ALDH2*1/1. There were no significant 
differences between the distribution of the genotypes ADH1B*2, ADH1B*3 
and ALDH2*2 between the alcohol abusers to the healthy Brazilian popu-
lation. The ADH1C * 2 allele was significantly less frequent among alcohol 
abuser as compared to the healthy Brazilian population (p=0,0058). Conclu-
sions: Although it is still a small sample, we can suggest that the presence of 
ADH1C * 2 allele might be a protective factor to alcohol dependence among 
women in Brazil.Sponsor: FAPESP 2011/08960-8.

 G. Antonialli: None. B. Coprerski: None. R. Minillo: None. M. Migliavacca: 
None. D. Brunoni: None. A.B. Perez: None.

J06.04
Analysis of polymorphisms in GABRA2 and CHRM2 genes in patients 
with alcoholism from Russia
G. Faskhutdinova, E. Khusnutdinova;  
Institute of Biochemistry and Genetics USC RAS, Ufa, Russian Federation.

Several recent studies have provided strong evidence that gamma-amino-
butyric acid (GABA) A receptor subunit genes clustered on chromosome 4 
are implicated in alcoholism in humans. The cholinergic muscarinic 2 re-
ceptor (CHRM2) gene has been considered a candidate gene for the alcohol 
dependence in that it might underpin certain risk factors for this condition. 
We designed a classical case-control association study for polymorphis-
ms in GABRA2 gene (rs279858, rs495818) and CHRM2 gene (rs1824024, 
rs1455858). Population stratification and ancestry differences within po-
pulations may compromise the success of association studies. Therefore we 
performed analysis in three homogeneous ethnic groups from Russia.
333 men with diagnosis of alcoholism (122 Russians, 101 Tatars, 110 Bash-
kirs) and matched control groups were typed for the above-mentioned gene 
variants using PCR-RFLP and TaqMan assay techniques.
Analysis of the rs1455858 polymorphism in the CHRM2 gene showed si-
gnificant association of CHRM2*T allele with acute alcoholic psychosis in 
Russian population (p<0.05;OR= 1.95). In total sample the frequency of in-
dividuals carrying the CHRM2*G/*G genotype of the rs1824024 was signi-
ficantly higher in the group of alcoholics compared to the healthy controls 

(p<0.05;OR=2.35). Analysis of the rs279858 in the GABRA2 gene revealed 
that GABRA2*G allele was the marker of high alcoholism risk in young 
adults (p<0.05; OR=1.40).
Our findings are in line with a number of recent studies questioning the as-
sociation between alcoholism and polymorphisms in GABRA2 and CHRM2 
genes. rs1455858, rs1824024 and rs279858 SNPs are probably involved in 
the development of alcoholism in some populations from Russia. This work 
was supported by RFBR (grant#11-04-97032-r_povolzhye_a).

 G. Faskhutdinova: None. E. Khusnutdinova: None.

J06.05
Pharmacogenetic Study of Second Generation Antipsychotic Therapy 
in Autism Spectrum Disorders
D. Bauze1, L. Kevere1, Z. Kronberga1, A. Rizevs1, K. Viksna2, R. Andrezina3, B. Lace2;  
1Children’s University Hospital, Riga, Latvia, 2Latvian Biomedical Research and Study 
Centre, Riga, Latvia, 3Riga Stradins University, Riga, Latvia.

Background: Autism spectrum disorders (ASD) are among the most 
common children neurodevelopment disorders. ASD patients often have 
co-morbid conditions, such us obsessive-compulsive, sleep disorders, self-
destructive behavior, increased irritability, aggression and self-injury. One 
third of ASD patients take an antipsychotic medication. One of the most 
popular second-generation antipsychotic is risperidone. Two cytochrome 
P450 genes, CYP2D6 and CYP2C19, are involved in metabolization of psy-
chotropic medications.
The aim of the study was to determine the incidence of CYP2D6*4, 
CYP2D6*41, CYP2C19*2 alleles in the case and control groups, and progno-
stic assessment of risperidone therapy in association with defined alleles.
Methods: Ninety-five patients with ASD participated in the study. The con-
trol group consisted of 190 healthy, non-related individuals without ASD. 
CYP2C19*2, CYP2D6*4, CYP2D6*41 were genotyped by the TaqMan method. 
Alleles’ and haplotype frequency differences in case and control groups 
were compared by chi-square (χ2) test. Frequency of adverse reactions and 
therapy corrections were evaluated in the patient group.
Results: Association with ASD pharmacotherapy was not found for the ha-
plotypes CYP2D6*41C/T – CYP2D6*4C/T (p=0.4), therefore these cannot be 
safely used in the drug therapy prognostics. In the case group CYP2D6*41 
allele T was observed more frequently than in the control group (p=0.01).
The most common adverse drug reaction was hyperprolactinemia, the cau-
se of which may be associated with ASD neurotransmitter defects, and not 
with the primary phase of xenobiotic metabolism.

 D. Bauze: None. L. Kevere: None. Z. Kronberga: None. A. Rizevs: None. K. 
Viksna: None. R. Andrezina: None. B. Lace: None.

J06.06
Abnormal growth and dysmorphic features in children with autism 
spectrum disorders
D. Avdjieva-Tzavella1, S. Hadjidekova2, B. Rukova2, H. Kathom3, R. Tincheva3, D. Toncheva2;  
1Department of Clinical Genetics, University Pediatrics Hospital, Medical University, Sofia, 
Bulgaria, Sofia, Bulgaria, 2Department of Medical Genetics, Medical Faculty, Medical 
University, Sofia, Bulgaria, 3Department of Clinical Genetics, University Pediatrics 
Hospital, Medical University,, Sofia, Bulgaria.

Autism spectrum disorders (ASDs) are very heterogeneous neurodevelop-
mental disorders of children diagnosed solely on the basis of the triad of per-
sistent social and language deficits and stereotypic behaviors. Several lines 
of evidence have indicated the strong role of genetics in the etiology of ASDs. 
Progress in understanding the genetic and biological basis of autism has been 
impeded by the variability among individuals with autism. Clinical morpho-
logy might be used as a biomarker for ASDs to clarify the complexity of the 
disorder. 
In an effort to delineate more homogeneous autism subgroups for genetic 
study, we evaluated 83 autistic individuals. The clinical examination consi-
sted of standard morphological measurements and comprised a broad range 
of qualitative and quantitative physical measurements. Our findings show 
that morphological features are associated with autism and a comprehensi-
ve clinical morphology examination that classifies autistic children as either 
phenotypically normal or abnormal is the first step needed for separating 
autism into causally distinct subgroups. Exploring potential underlying ge-
netic mechanisms of this association might lead to a better understanding 
of autism. Identifiable endophenotypes and reliable biomarkers within ASDs 
would help to focus molecular research and uncover genetic causes and deve-
lopmental mechanisms.

 D. Avdjieva-Tzavella: None. S. Hadjidekova: None. B. Rukova: None. H. 
Kathom: None. R. Tincheva: None. D. Toncheva: None.
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J06.07
Cytogenetic analysis in autistic disorder
E. Dronca1, M. S. Militaru1, O. Popescu2;  
1Department of Medical Genetics, Iuliu Hatieganu University of Medicine and Pharmacy, 
Cluj-Napoca, Romania, 2Babes-Bolyai University, Cluj-Napoca, Romania.

Autistic disorder (AD) is a very complex and severe neuropsychiatric con-
dition, increasingly frequent among children, with intricate and yet uncer-
tain etiology, defined by impairments in communication and social skills, 
with onset prior to age 3 years. Genetic and cytogenetic studies revealed 
that most of the chromosomes are associated with autism, abnormalities of 
chromosomes 15 and X being most frequently documented.
AIM OF THE STUDY: Cytogenetic analysis on peripheral blood samples from 
children with autism was performed to identify possible structural or nume-
rical chromosomal abnormalities by GTG-banding.
RESULTS: The study revealed normal karyotypes in most cases (47 out of 
50 individuals). Two of the male patients had modified karyotypes (2% mo-
saicism): chromosome 9qh+ polymorphism and terminal deletion on chro-
mosome 15q, respectively. One of the female patients had an extra chromo-
some 8 (2% mosaicism).
CONCLUSION: This is the first cytogenetic testing performed specifically on 
autistic children in Romania.
Our results show that karyotyping analysis is not conclusive in most cases 
with autism. Nevertheless, the test should be proposed and performed for 
every autistic patient, in order to eliminate possible numerical or structural 
chromosomal abnormalities as the cause for AD.

 E. Dronca: None. M.S. Militaru: None. O. Popescu: None.

J06.08
Marfan syndrome with Asperger disorder and schizophrenia in an 
adolescent boy
C. Pienar, S. Dumitriu, M. Puiu;  
University of Medicine &Pharmacy Victor Babes, Timisoara, Romania.

Aim: To present the rare association of 2 psychiatric disorders in an ado-
lescent with Marfan syndrome. Methods: A 17 years old boy was evaluated 
in our neuropsychiatry department for a psychotic episode. Results: The 
adolescent was in a state of extreme agitation and presented auditory and 
visual hallucinations. Furthermore, he had persecution delirium, was highly 
suspicious and anxious and feared for his life. The symptoms appeared gra-
dually during the 3 weeks prior to admission. His medical history revealed 
he was previously diagnosed with Marfan syndrome and Asperger disorder. 
The physical examination was suggestive for the connective tissue disorder 
and otherwise unremarkable. The EEG didn’t show abnormal electrical ac-
tivity, while a heart ultrasound confirmed a mildly dilated aortic bulb. He 
received antipsychotic and sedative treatment with a favorable outcome and 
remains in psychiatric follow-up. Conclusions: Although, several cases with 
Marfan syndrome and different psychiatric disorders are reported in the li-
terature, to our knowledge this is the first time both schizophrenia and As-
perger disorder are found in such a young patient with Marfan syndrome

 C. Pienar: None. S. Dumitriu: None. M. Puiu: None.

J06.09
Exceptional case of a partial deletion of a long shoulder of a 
chromosome 18
A. R. Shorina1, T. A. Gayner2, V. A. Makasheva1;  
1Novosibirsk Regional Children‘s Clinical Psychoneurological Dispensary, Novosibirsk, 
Russian Federation, 2Center of New Medical Technologies SB RAS, Novosibirsk, Russia., 
Novosibirsk, Russian Federation.

Carrying out classical cytogenetic and molecular and genetic research is of 
great importance for identification of the reasons of emergence of many 
hereditary diseases at patients, especially in children‘s psychoneurological 
practice. Even small chromosomal reorganization can have the expressed 
clinical manifestations.We give diagnostics case at the girl of nine years of 
an exceptional case of a partial monosomiya of a long shoulder of a chromo-
some 18. The child is observed at the psychiatrist with the diagnosis: easy 
intellectual backwardness (F70), IQ 67, syndrome of a motive hyperactivity 
with deficiency of attention, a delay of speech development. At survey small 
anomalies of development were noted: mikrotsefaliya, high forehead, giper-
telorizm, epikant, large antihelix and antitrestle, the long and flat filter, ma-
krostomiya, the high sky, the low growth, the reduced mass of a body, partial 
skin sindaktiliya of fingers of hands.
At cytogenetic research at the girl the partial deletion of a long shoulder of a 
chromosome 18 is revealed. Karyotype of the patient
46,XX, del(18)(q22). Parents of the child are inaccessible to cytogenetic re-

search.
Generally the phenotype of our patient corresponds
to clinical descriptions of patients available in literature with a deletion of 
a long shoulder of the chromosome 18. However the patient has only small 
anomalies of development and intellectual backwardness while accompa-
nying somatic pathology described in literature and rough developmental 
anomalies are
absent.

 A.R. Shorina: None. T.A. Gayner: None. V.A. Makasheva: None.

J06.10
Replicative association analysis of schizophrenia in Kazakh 
population
A. Bocharova1, A. Marusin1, K. Simonova1, K. Saduakasova2, G. Svyatova3, G. Berezina3, V. 
A. Stepanov1;  
1Institute for Medical Genetics, Tomsk, Russian Federation, 2Kazakh National Medical 
University, Almaty, Kazakhstan, 3Republican Scientific Centre for Obstetrics, Gynecology 
and Perinatology, Almaty, Kazakhstan.

Ethnic background is an important factor in personalized health care and 
predictive medicine directed to prevention of common diseases. Common 
psychiatric and neurological disorders including schizophrenia are the sub-
ject of intensive genetic research based on genome-wide association studies 
(GWAS) and targeted resequencing of genomic regions of interest. Genetic 
variants associated with cognitive impairments, which are an important 
endophenotypes for schizophrenia, also have been revealed by GWAS. The 
aim of this study was to replicate the GWAS findings in European and Chi-
nese populations in ethnic populations of Kazakhs. Kazakhs, the Mongoloid 
Turkic-speaking population, represent the major ethnic group of Republic 
of Kazakhstan and also a significant ethnic minority in neighboring Russia, 
Uzbekistan, Mongolia and China.
15 SNPs strongly associated with schizophrenia and cognitive performance 
according to recent GWA studies were genotyped by real-time PCR in Kaz-
akh patients with paranoid schizophrenia and in healthy control group (N= 
302). The association of rs2312147 located in the region of vaccinia-related 
kinase 2 (VRK2) gene, previously reported in GWAS by Stefansson et al. 
(2009), was confirmed in Kazakhs (OR = 1.72, p = 0.008). Rs2247572 loca-
ted in the vicinity of KCNB2 (potassium voltage-gated channel) gene found 
in genome-wide association with cognitive performance traits (Need et al, 
2009) was also associated with schizophrenia in Kazakhs (OR = 1.64, p = 
0.016).
Association of genetic markers in loci for TLR4, SLCO6A1, NOTCH4, TCF4, 
ZNF804A, AGBL1, RELN, ZFP64P1, CSMD1, CPVL, NRG and NRIP1 was not 
replicated in Kazakh population.
This work is partially supported by RFBR grant #12-04-00595.

 A. Bocharova: None. A. Marusin: None. K. Simonova: None. K. Saduakasova: 
None. G. Svyatova: None. G. Berezina: None. V.A. Stepanov: None.

J07.01
Muscle-specific FXR1P isoforms regulate p21 levels: Implications for 
the pathophysiology of Facio-Scapulo Humeral Dystrophy
B. Bardoni1, H. Moine2, S. Sacconi3, L. Davidovic1;  
1Institut de Pharmacologie Moléculaire et Cellulaire, Valbonne, France, 2IGBMC, Illkirch, 
France, 3Centre de Référence pour les Maladies Neuromusculaires, CHU de Nice,, 
Valbonne, France.

The Fragile X-Related 1 gene (FXR1) is a paralog of the Fragile X Mental Re-
tardation 1 gene (FMR1), whose absence causes the Fragile X syndrome, the 
most common form of inherited intellectual disability. FXR1P plays an im-
portant role in normal muscle development and its absence causes muscular 
abnormalities in mice, frog and zebrafish. A reduction of muscle-specific iso-
forms is found in myoblasts from Facio-Scapulo Humeral Dystrophy (FSHD) 
patients. FXR1P is an RNA-binding protein involved in translational control.
In the present study, gene expression profiling of C2C12 myoblasts reveals 
that transcripts involved in cell cycle and muscular development pathways 
are modulated by Fxr1-depletion. We observed an increase of p21 - a regu-
lator of cell-cycle progression - in Fxr1-knocked-down mouse C2C12 and 
FSHD human myoblast. This phenotype is rescued by re-expressing human 
FXR1P muscle-isoforms. FXR1P muscle-specific isoforms bind p21 mRNA 
via direct interaction with a conserved G-quadruplex located in its 3‘ un-
translated region. The FXR1P/G-quadruplex complex reduces the half-life 
of p21 mRNA. In the absence of FXR1P the upregulation of p21 mRNA de-
termines the elevated level of its protein product that affects cell-cycle pro-
gression inducing a premature cell-cycle exit and generating a pool of cells 
blocked at G0. Our study describes a novel role of FXR1P that has crucial 
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implications for the understanding of its role during myogenesis and mus-
cle development since we show here that in its absence a reduced number 
of myoblasts will be available for muscle formation/regeneration, shedding 
new light into the pathophysiology of FSHD.
http://www.plosgenetics.org/doi/pgen.1003367

 B. Bardoni: None. H. Moine: None. S. Sacconi: None. L. Davidovic: None.

J07.02
Molecular-genetics research of the common form of 
sarcoglycanopathies in Russia
D. Poliakova;  
RNRMU, Moscow, Russian Federation.

Sarcoglycanopathies - diseases in a group of lap-limb muscular dystrophi-
es with autosomal recessive inheritance. There are four forms of sarcogly-
canopathies (LGMD2C-2F), depending on the type of the affected protein. 
The most common of them is LGMD2D due to mutations in the SGCA gene. 
Mutations in the genes of sarcoglicans lead to the clinical picture, similar to 
Duchenne myodystrophy (DMD).
The aim of the work: study of the coding sequence of SGCA gene in the samp-
les of some girls, whose guide diagnosis was DMD. All samples from the base 
of the Laboratory of DNA-diagnostics RCMG RAMS.
By direct automated DNA sequencing we studied 34 probands. The study 
identified previously described mutations (c.271G> A, c.229C> T, c.518T> 
C) in 14.7% of cases (5 probands). We detected two „common“ mutations 
(c.271G> A, c.229C> T). Replacing c.229C> T met at 2 of the probands in the 
homozygous and 1 proband in the heterozygous state, replacing c.271G> 
A met at one of the proband in the homozygous and 1 proband in the he-
terozygous state. Theese two „common“ mutations encountered in 4 of 5 
patients (80%), 8 of the 10 affected chromosomes (80%).
This research shows the need of study SGCA gene for girls with DMD clinics. 
The first step in the molecular genetics diagnosis of the gene should be a 
study of two „common“ mutations, and only in the case of absence of them, 
study whole the coding sequence.

 D. Poliakova: None.

J07.03
Frequency of non-distrophic myotonias in RF
E. Ivanova, A. Polyakov;  
Russian Research Center for Medical Genetics, Moscow, Russian Federation.

The cohort of 84 unrelated patients with different non-distrophic myotonias 
was formed in laboratory of DNA diagnosis of MGC RAMS. And for all of them 
direct sequencing of CLCN1 gene or SCN4A gene in tandem was performed 
depending of diagnosis. Tomsen’s (TM) and Becker’s (BM) myotonias with 
mutations in CLCN1 gene were revealed in 66 patients. Paramyotonia of Eu-
lenburg, hyper- and hypokalemic paralisys and other sodium channel myo-
tonias were revealed in 14 cases. So fractions chloride channel and sodium 
channel myotonias were 82% and 18%. There were only 5 cases of AD TM 
(8%) and 61 cases of AR BM (92%) in group of chloride channel myoto-
nias. It is interesting that the most prevalence mutation in CLCN1 gene was 
recessive nonsense-mutation c.2680C>T (p.Arg894*) - 36 chromosomes 
out of 118 chromosomes with all revealed CLCN1 gene mutations. There 
were 112 chromosomes with recessive CLCN1 gene mutations, so fraction 
of p.Arg894* in all BM patients is 32% (95%Confidence Interval (CI) = 24% - 
42%). Allelic frequency of p.Arg894* in population RF is 1,2%, so frequency 
of all carriers of recessive CLCN1 mutations is 1/13 (95%CI = 1/35 - 1/6). 
In result of this investigation we calculated the frequencies of AD and AR 
forms of myotonias and in RF: TM - 1:710 (95%CI = 1/5000 - 1/145) and 
BM - 1:8165 (95%CI = 1/31746 - 1/26). Summarized frequency of chloride 
channel myotonia in RF estimated as 1: 653 (95%CI = 1/4320 - 1/22).

 E. Ivanova: None. A. Polyakov: None.

J07.04
Frequent mutations and new allelic variants of congenital merosin-
deficient muscular dystrophy in Russia
T. B. Milovidova, E. L. Dadali, G. E. Rudenskaya, A. V. Polyakov;  
Research centre for medical genetics, Moscow, Russian Federation.

Congenital muscular dystrophy, merosin-deficient (MDCMD) is a severe 
form of CMD with absence merosin around muscle fibers, specific MRI fea-
tures, elevated serum creatine kinase in early months of life. Common clini-
cal features are severe hypotonia, weakness and contractures, respiratory 

insufficiency.
Eighteen patients with clinical features of MDCMD, MRI and immunohisto-
chemistry data were investigated for LAMA2 gene sequence analysis. Mu-
tations were found in 72% of cases (13 patients of 18). Seven new allelic 
variants of MDCMD were found in this investigation. Interesting, that three 
mutations occurred more, than one time. Mutations с.2049_2050delAG and 
c.7732C>T were found on two chromosomes (8% each of confirm cases 
either). This mutations continually were described in literature. Mutation 
c.7536delC was found on seven chromosomes (27% of confirm cases) in-
cluding one monozigotes stage, that allows to suppose existence of founder 
effect for Russian patients. Signally, that the mutation was described in li-
terature only once. Also we separatet “hot” exons for top-priority search of 
mutations for Russian patients, that is important for time and cost saving of 
research. On findings and literary data the system of identification most fre-
quent mutations in LAMA2 gene was created by us for time and cost saving 
of research too.
At present huplotype analysis for three frequent mutations and calculation 
of population carrier state of MDCMD are realizing by us.

 T.B. Milovidova: None. E.L. Dadali: None. G.E. Rudenskaya: None. A.V. 
Polyakov: None.

J07.05
Role of thrombophilic genetic markers in Ischemic Stroke patients 
from North India
V. Arya1, P. Correia2, C. S. Agarwal2, M. Bhargava1;  
1Department of Hematology, Sir Ganga Ram Hospital, New Delhi, India, 2Department of 
Neurology, Sir Ganga Ram Hospital, New Delhi, India.

Background:Very few attempts have been made to study the role of genetic 
variation in development of stroke in Indian population. This study looked 
at correlations, if any, between the thrombophilic genetic markers and seve-
rity of the stroke.Methods:This study was conducted on 120 adult patients 
of ischaemic stroke underwent gene mutation analysis for FactorVLeiden
,MTHFR(C677T),Prothrombin(G20210A),GPIIb/IIIa(PLA1/A2) and PAI-1-
(4G/5G) polymorphisms by PCR RFLP.Severity of stroke was assessed on ad-
mission based on National Institute of Health Stroke Scale (NIHSS).Multiple 
risk factors for ischemic stroke were also included.Results:The mean age of 
the patients was 52 years(range 20-92 years)included 77 males and 53 fe-
males.As per NIHSS scoring the severity of stroke was mild in 24.1%(29), 
moderate in 63.3%(76), moderately severe in 5%(6) and severe in 7.5%(9).
The T allele frequency of MTHFR among mild, moderate, moderately severe 
and severe groups were 17.4,17.7,33.3 & 33.3% respectively which was not 
significantly distributed. A2 allele of PLA1/A2 was significantly associated 
with moderately severe and severe phenotype(p=0.02).Frequencies of 4G 
allele of PAI-1 were 50% in mild, 62.5% in moderate,91.6% in moderately 
severe and 72% in severe phenotype, was not quite significant(p=0.06).FVL 
mutation was present in only two patients each from mild and moderate 
group.Whereas,prothrombin mutation was completely absent in our pati-
ents.Among all the risk factors chronic alcoholism, obesity and vitamin B12 
levels were significantly associated with the high severity (p=0.03,0.04 & 
0.03 respectively).Conclusion:A2 allele of PlA1/A2 polymorphism is asso-
ciated with moderately severe and severe group of patients.Chronic alco-
holism, Obesity and Vitamin B12 levels are associated with the severity of 
the stroke.

 V. Arya: None. P. Correia: None. C.S. Agarwal: None. M. Bhargava: None.

J07.06
Mutational analysis of NEFL gene in hereditary motor and sensory 
neuropathy patients from Bashkortostan Republic (Russia)
I. Skachkova1, I. Khidiyatova1,2, E. Saifullina3, R. Magzhanov3, E. Khusnutdinova1,2;  
1Institute of Biochemistry and Genetics, RAS, Ufa, Russian Federation, 2Bashkir State 
University, Ufa, Russian Federation, 3Bashkir State Medical University, Ufa, Russian 
Federation.

Hereditary motor and sensory neuropathy (HMSN) is a clinically and ge-
netically heterogeneous disorder of peripheral nervous system. The HMSN 
frequency in Bashkortostan Republic (BR) is 10,3 :100000. We examined 
HMSN patients from BR and detected spectrum and frequency of specific 
mutations in the NEFL gene using direct sequencing of its coding regions. 
The NEFL gene cause the demyelinating (1F) and axonal (2E) subtypes of 
HMSN. The NEFL gene (8p21) codes neurofilament light protein - an impor-
tant factor in determination of the axonal diameter, axonal transport, rege-
neration of axons and conduction velocity of peripheral nerves. Molecular-
genetic investigation of HMSN was conducted in 125 of the 197 unrelated 
families with previously excluded mutations in genes PMP22, GJB2, MPZ, 
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EGR2, GDAP1 and MFN2. We detected 4 different nucleotide changes in 
the NEFL gene. One nucleotide substitution c.488A>T (p.Glu163Val) which 
hadn’t been described previously was found in the heterozygous state in the 
HMSN I patient and was not detected among healthy family members and 
controls (n=100). This change is supposed to be the disease causing mutati-
on. Three nucleotide changes revealed in HMSN patients appeared to be po-
lymorphic variants: с.639C>G (rs35575466), c.1402G>A (rs57153321), and 
1168-11T>C (rs76347846) (5% among all HMSN types in total of patient 
sample). Thus, NEFL gene alterations are rare causes (<1%) of HMSN. The 
received data will contribute to optimization of medical and genetic consul-
ting of HMSN families in our region.

 I. Skachkova: None. I. Khidiyatova: None. E. Saifullina: None. R. Magzhanov: 
None. E. Khusnutdinova: None.

J07.07
Point mutation analysis of SMN1 gene in patients with spinal 
muscular atrophy in four unrelated Russian families.
V. V. Zabnenkova, G. E. Rudenskaya, E. L. Dadali, A. V. Polyakov;  
Research Centre for Medical Genetics, Moscow, Russian Federation.

INTRODUCTION: Most patients with the clinical diagnosis of SMA (95%) 
have homozygous deletion of SMN1 gene. The remaining 5% are compound 
heterozygous with a deletion of the SMN1 gene on one of their alleles and a 
point mutation on the other allele.
OBJECTIVE: To identify the point mutations in SMN1 gene and confirm the 
diagnosis SMA in the patients with heterozygous deletion of SMN1 gene.
METHODS: MLPA was carried out to measure the copy number of SMN1 and 
SMN2 genes in the patients. The point mutation analysis of SMN1 gene was 
performed by direct sequencing.
RESULTS: (Tab. 1).
CONCLUSION: The mutations IVS6-2A>T and p.Gln15X caused severe clini-
cal phenotype SMA I. This study suggested that it is necessary to detect the 
point mutations in SMN1 gene in the patients with heterozygous deletion of 
SMN1. It would be beneficial for prenatal diagnosis and genetic counseling 
in such families.
Table 1. The results of current study.

Patient Identified mutations in 
SMN1 gene Parents data Copy number of 

SMN2 gene
Type 
SMA

P.6805 IVS6-2A>T + 7-8 exons 
deletion

father: IVS6-2A>T 
/ N 

mother: 7-8 exons 
deletion / N

2 I

P.7413 p.Gly275Ala + 7-8 exons 
deletion

father: IVS6-2A>T 
/ N 

mother: 7-8 exons 
deletion / N

3 II

P.7830 p.Gln15X (de novo) + 7-8 
exons deletion

father: N / N 
mother: 7-8 exons 

deletion / N
2 I

P.7864 p.Thr274Ile + 7-8 exons 
deletion

father: p.Thr274Ile 
/ N 

mother: 7-8 exons 
deletion / N

3 III

 V.V. Zabnenkova: None. G.E. Rudenskaya: None. E.L. Dadali: None. A.V. 
Polyakov: None.

J07.08
SMN1, SMN2 and NAIP gene deletions in Romanian patients with 
spinal muscular atrophy
M. Stavarachi1, M. Toma1, P. Apostol1, S. Spandole1, N. Butoianu2, C. Iliescu2, C. Burloiu2, 
M. Budisteanu2, D. Craiu2, D. Iancu3, L. Bărbării3, D. Cimponeriu1;  
1Department of Genetics, University of Bucharest, Bucharest, Romania, 2Clinical 
Psychiatric Hospital „Prof. Dr. Alexandru Obregia“, Bucharest, Romania, 3Institute of 
Forensic Medicine „Prof. Dr. Mina Minovici“, Bucharest, Romania.

Spinal muscular atrophy (SMA) is characterized by degeneration of motor 
neurons that cause progressive muscle weakness and muscle atrophy. SMN1 
homogizot gene deletion is present in most patients with SMA (~95%). The 
objective of this study was to evaluate the SMN1, SMN2 and NAIP gene mu-
tational status in SMA romanian patients. In this study, we analyzed by PCR-
RFLP 53 patients with suspected SMA and 32 relatives. We also performed 
a prenatal test fetal with DNA obtained by amniocentesis from mother, who 
had prior history of another child diagnosed with SMA.
We identified homozygous deletion of exons 7 and 8 of SMN1 and SMN2 
genes in 23 patients, and only deletion of exon 7 at 2 patients. Homozygous 
deletion of exon 7 and 8 of SMN2 gene was identified in 2 patients and one 
relative of a patient. NAIP gene deletion was identified in 8 patients and 3 
relatives. For prenatal testing, we identified homozygous deletion of exon 7 

and 8 of SMN1 gene.
Molecular diagnosis of SMA by identifying of SMN1 gene deletion is a useful 
tool for the diagnosis of SMA in Romania, being necessary deermination of 
SMN copies for a better matching phenotype - genotype.
This work was supported by CNCSIS - UEFISCDI, project number PN II - IDEI 
2152/2008 and Program 8, the project „Intervention for diagnosis and ma-
nagement of spinal amiotrophy and muscular dystrophy type Duchenne and 
Baker, and the prevention of their hereditary transmission“ 2011.

 M. Stavarachi: None. M. Toma: None. P. Apostol: None. S. Spandole: None. N. 
Butoianu: None. C. Iliescu: None. C. Burloiu: None. M. Budisteanu: None. D. 
Craiu: None. D. Iancu: None. L. Bărbării: None. D. Cimponeriu: None.

J07.09
Molecular and prenatal diagnosis of spinal muscular dystrophy in the 
Iranian population
R. Valian Boroujeni1, S. Vallian Broojeni2;  
1University of Isfahan, Isfahan, Islamic Republic of Iran, 2Isafahan Medical Genetics 
Center, Isfahan, Islamic Republic of Iran.

Spinal muscular atrophy (SMA) is an autosomal recessive disease, caused 
mutations in several genes named SMN1, SMN2 and NAIP. Here we report 
the results of our study on the frequency of mutations in SMN1 and NAIP 
genes in the Iranian patients with different types of SMA. A total of 126 pa-
tients with clinical diagnosis of SMA (36 patients type I, 7 type II, 7 type III 
and 7 older than 20 years patients). Also, prenatal diagnosis was performed 
on 57 CVS samples form carrier parents with an affected child. Our results 
on patients with type I SMA showed deletion in NAIP4, NAIP5, Exon7, Exon8 
with frequency of 80%,20%, 80%, 80% and 20% , respectively. In patients 
with type II SMA, the results were 86%, 28%, 28%, 43% and 14% deletion/
mutation in NAIP4, NAIP5, Exon7, Exon8 (SMNI), respectively. The data of 
our prenatal diagnosis indicated five one out of 57 has deletions in NAIP4 
and Exon8 , two fetuses only in NAIP4 and the rest showed no deletion. To-
gether, our data show that deletion in NAIP5 always was associated with 
other deletions in the exon 7 and 8 of the SMNI gene, which could be used as 
a molecular marker in diagnosis of the Iranian SAM patients.

 R. Valian Boroujeni: None. S. Vallian Broojeni: None.

J07.10
A novel mutation in RYR1 causes severe congenital form of central 
core disease
I. Micule1,2, J. Strautmanis1,2, N. Pronina1, B. Lace2;  
1Children‘s University Hospital, Riga, Latvia, 2Latvian Biomedical Research and Study 
centre, Riga, Latvia.

Central core disease (CCD) is the first described congenital myopathy. It is 
characterized by central cores in most type 1 muscle fibres on muscle bio-
psy. A large phenotypic variability has been demonstrated including almost 
asymptomatic and severe congenital forms. CCD is caused by mutations in 
RYR1 gene, which are inherited in autosomal dominant fashion, but among 
more severe also autosomal recessive forms have been reported. Here we 
report a patient with a congenital form of CCD and a de novo mutation in 
RYR1, which has not been previously reported.
The patient was an eight months old girl, born to unrelated Caucasian 
parents after uneventful term pregnancy with a negative family history. 
At birth the child was hypotonic, had reduced movements, contractures of 
wrists, bilateral hip dislocation, and scoliosis, and she was oxygen depen-
dent. The girl received invasive ventilation briefly, now replaced for non-
invasive respiratory support during sleep or illness. She received partial 
nasogastric tube feeding for four months. By age 8 months she had not yet 
achieved head control and had no antigravity movements.
Among other investigations a muscle biopsy was done, which showed a pat-
tern characteristic for CCD. The DNA sample was obtained for sequencing of 
RYR1. By sequencing four exons of RYR1 in the mutational hotspot a novel 
missense mutation c.14759C>T (T4920I) was found, located in a highly con-
servative region for vertebrates. The mutation was not detected in parents 
showing a de novo event. Autosomal recessive inheritance cannot however 
be fully excluded before full gene sequencing is performed.

 I. Micule: None. J. Strautmanis: None. N. Pronina: None. B. Lace: None.
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J07.11
Duplication of 17p12 region (PMP22 duplication) in demyelinating 
CMT neuropathy in very early infancy
M. Hejtmankova, M. Trkova, V. Becvarova, L. Hnykova, H. Machkova, D. Stejskal;  
GENNET, Praha 7, Czech Republic.

CASE REPORT: We are reporting on a female infant (2yrs) with early on-
set out developmental delay, hypotonia and without dysmorphism. In her 
24 months of age she cannot independently sit, walk and speak. She is only 
able to crawl on her back. Distal weakness of lower legs is dominating. Her 
karyotype is 46,XX and mutations in SHOX and SMA1 genes have been ex-
cluded. Inborn errors of metabolism investigations were negative. Family 
history was negative. Congenital CMV infection was suggested in different 
diagnosis. Brain MRI has showed diffuse CNS hypomyelination. The clinical 
features called for more precise genetic testing.
We provided the whole-genome screening by SNP array analysis (Illumina 
HumanCytoSNP-12v2.1) as the most recent effective method. We identified 
a 1.4Mb duplication in 17p12 region covering 16 RefSeq genes, which in-
cludes the PMP22 gene. From the clinical point of view is the duplication of 
the gene PMP22 the most important. The finding of the PMP22 duplication 
is consistent with a diagnosis of Charcot-Marie-Tooth disease type 1A (CM-
T1A, OMIM 118220) or subset 1E with deafness (CMT1E, OMIM 118300) 
or hypertrophic neuropathy of Dejerine Sottas (DSS, OMIM 145900), which 
are supported by clinical features in this patient. The parents of child are 
being tested.
Establishing the diagnosis of a very early demyelinating neuropathy with 
sensory impairment will enable clinicians to evaluate and manage more 
specific examination and health supervision by a multi-disciplinary team. 
However this hereditary CMT form is non-treatable.

 M. Hejtmankova: None. M. Trkova: None. V. Becvarova: None. L. Hnykova: 
None. H. Machkova: None. D. Stejskal: None.

J07.12
Duchenne/Becker muscular dystrophy: First report on clinical, 
biochemical and genetic study in Gujarat population, India
G. M. Sindhav1, M. V. Rao1, J. J. Mehta2;  
1Gujarat Genetic Diagnostic Center(GenDiCe), Department of Zoology,School of 
Sciences,Gujarat University, Ahmedabad, India, 2Indian Muscular Dystrophy Society, 
Ahmedabad, India.

Background: Duchenne muscular dystrophy (DMD) is one of the most com-
mon inherited neuromuscular diseases, affecting 1 in 3500 males. It is an 
X-linked disorder caused by mutations in the dystrophin gene. Mutations 
leading to a truncated protein cause the severe phenotype of DMD, whereas 
mutations retaining the mRNA reading frame cause the more benign pheno-
type of Becker muscular dystrophy (BMD).
Material and Methods: In this study 60 clinically suspected D/BMD patients 
were tested by M-PCR (26 exons) for genetic analysis whereas biochemical 
indices were measured by using the COBAS 400 analyzer.
Results: Of the 60 suspected D/BMD patients. The diagnosis of D/BMD was 
confirmed by M-PCR in 57 patients. The mean age of onset was 4.6±0.19 
years and the mean age at presentation was 10.6±0.43 years. The mean CK, 
myoglobin, LDH and calcium level were 7934.5±822.82 u/l, 875.55±47.14 
ng/ml, 852.78±60.89 u/l and 9.15±0.12 mg/dl respectively. Of 57 cases, 
8.8% were found deletion in proximal hotspot while remaining in distal hot-
spot. Most frequent deletion was found in exons 47, 48, 49, 50, and 51. The 
deletion rates were 36.84%, 47.36%, 54.38%, 57.89% and 42.1% respec-
tively. Out of these, 7% had in-frame mutations.
Conclusions: This significant analysis has been carried out first time for D/
BMD patients particularly from Gujarat, India. This study also emphasizes 
the need for further investigation into the genotype/phenotype aspects of 
the Gujarat D/BMD population.

 G.M. Sindhav: None. M.V. Rao: None. J.J. Mehta: None.

J07.13
Hereditary motor and sensory neuropathy type 1B and multiple 
exostoses type II of Monozygotic twins - a family case report
S. A. Kurbatov1, V. P. Fedotov1, N. M. Galeeva2, T. B. Milovidova2, A. V. Polyakov2;  
1Genetic counseling, Regional Clinical Hospital, Voronezh, Russian Federation, 2Russian 
Research Center for Medical Genetics, Moscow, Russian Federation.

Hereditary motor and sensory neuropathy type 1B (HMSN 1B) is a rare au-
tosomal dominant disease with mutations in the MPZ gene and dramatically 
disrupted of myelin compaction (MIM#118200), with late onset of indepen-
dent walk, uncertain shaky gate, ataxia, distal paresis, sensory loss, genera-
lized tendon areflexia of clinical phenotypes and very low nerve conduction 

velocity (NCV) of Electrophysiology. Multiple exostoses type II (EM II) is a rare 
autosomal dominant disease (MIM#133701) with mutations in EXT2 gene 
and multiple bony spurs/lumps and deformities of long bones of patients.
We present a family (father aged 32 and his two daughters monozygotic twins 
aged 6) with two diseases HMSN 1B and EM II. The clinical phenotypes of 
are the same in all the patients they all have sensory ataxia, sensory loss, ge-
neralized tendon areflexia and distal paresis. Superficial palpation and X-ray 
examination revealed bilateral multiple exostoses shoulders, femurs and ribs. 
Median motor NCV was less than 6 m/s and sensor NCV was absent in all the 
patients.
In three DNA samples direct sequencing detected missense mutation 
c.389A>G (Lys130Arg) in exon 3 of MPZ gene (locus 1q23) and missense mu-
tation с.678С>A (Tyr226Stop) in exon 4 of EXT2 gene (locus 11p11) all of 
them in heterozygous state.
The HMSN 1B and EM II, occur independently of one another, however, their 
coexistence in the same patient are not described before.

 S.A. Kurbatov: None. V.P. Fedotov: None. N.M. Galeeva: None. T.B. Milovidova: 
None. A.V. Polyakov: None.

J07.14
Implementation of triplet repeat primed PCR (TP PCR) in the 
molecular diagnosis of myotonic dystrophy type 1 (DM1)
S. Bichev1, A. Shopova2, T. Todorov3, A. Todorova3, T. Chamova2, V. Guergueltcheva2, A. 
Savov1, I. Tournev2,4;  
1National Genetic Laboratory, Sofia, Bulgaria, 2Clinic of Neurology, University Hospital 
„Alexandrovska“, Sofia, Bulgaria, 3Genetic Medico-Diagnostic Laboratory Genica, Sofia, 
Bulgaria, 4Department of Cognitive Science and Psychology, New Bulgarian University, 
Sofia, Bulgaria.

Background: Myotonic Dystrophy type I (DM1) is a dominantly inherited 
disorder with a multisystemic pattern affecting skeletal muscle, heart, eye, 
endocrine and central nervous system. DM1 is associated with the expansi-
on and instability of CTG repeat in the 3‘ untranslated region of the DMPK 
gene located on chromosome 19q13.3. Unequivocal molecular characteriza-
tion of the DM1 triplet expansion requires the use of different PCR protocols 
to amplify normal and mutated alleles combined with Southern blotting 
analysis to accurately size the expansion. Nevertheless, expansion detection 
by PCR may be somewhat problematic in homozygous individuals. The pur-
pose of this study was to evaluate triplet repeat primed PCR (TP-PCR) as a 
screening method for DM1 diagnosis in the diagnostic laboratory.
Aim: implementation of routine method for diagnosis of DM1 patients in 
Bulgaria.
Materials and methods: Our cohort consists of 120 patients from 63 families 
with clinical symptoms referred to those of the disease. We used short range 
PCR and TP- PCR to identify CTG expansion. Expansion was confirmed by 
Southern blot.
Results: From 120 analyzed patients TP-PCR assay identified the DM1 ex-
pansion in 66 individuals form 28 families, with one normal allele and one 
expanded allele. We used Southern blot to confirm CTG expansion in 32 of 
the positive cases.
Conclusion: TP- PCR proved to be reliable method for routine diagnosis of 
DM patients. However it is not able to estimate the exact number of CTG 
repeats it is able to detect large expansions which are related with manife-
station of DM symptoms.

 S. Bichev: None. A. Shopova: None. T. Todorov: None. A. Todorova: None. T. 
Chamova: None. V. Guergueltcheva: None. A. Savov: None. I. Tournev: None.

J07.15
Rigid spine congenital muscular dystrophy produced by 
selenoprotein N, 1 (SEPN1) mutations (RSMD1): long-time course in a 
young adult patient
V. A. Kadnikova, G. E. Rudenskaya, A. V. Polyakov;  
Medical Genetics Research Centre, Moscow, Russian Federation.

RSMD1 is a rare autosomal recessive disorder with several distinctive fea-
tures. Unlike many congenital muscular dystrophies, early motor improve-
ment and normal CPK are typical, while in contrast to structural myopathi-
es there is no specific muscle morphology. Rigid spine, early scoliosis and 
joint contractures are characteristic. We diagnosed RSMD1 in a 27-year-old 
Russian female with previous diagnosis of unspecified myopathy. She had 
severe congenital muscle weakness with no head control in 12 months, and 
motor prognosis was considered poor. However, she walked independently 
in 15 months (though typical ‘dropped head’ persisted for some time), and 
her motor abilities were relatively satisfactory later on. Since 7-8 years sco-
liosis rapidly progressed. Spine surgery at the age of 15 was complicated by 
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cardiac arrest, while scoliosis did not improve. Soon persistent nocturnal 
hypoventilation with necessity of device support developed (one more RS-
MD1 typical feature). The patient has higher education, works part-timely 
in office, exercises regularly in gym. Lately she noticed some increase of 
weakness but walks independently. Apart from proximal myopathy and se-
vere scoliosis her signs are: short stature (147 cm corrected for scoliosis), 
small feet 32 cm, long face, high palate, nasal speech, moderate dysphagia, 
stiff neck and forced abnormal head position, mild elbow contractures. CPK 
is normal. DNA test detected compound heterozygosity for two earlier de-
scribed SEPN1 mutations: c.683_689dup7 and c.1397G>A (p.Arg466Gln). 
This is our second RSMD1 case. In first patient, a 4-year-old boy from Uzbek 
(Central Asia) consanguineous family, homozygosity for SEPN1 novel muta-
tion c.998delC (p.Arg330GlyfsX71) was found out.

 V.A. Kadnikova: None. G.E. Rudenskaya: None. A.V. Polyakov: None.

J07.16
Novel p.Gly484Asp mutation in SPAST gene is associated with 
infantile-onset autosomal dominant spastic paraplegia
G. Scharer1, A. Pickart2, D. Helbling3;  
1CHW-Genetics Center, Medical College of Wisconsin, Milwaukee, WI, United States, 
2Dept. of Pediatrics, Section of Clinical Genetics, Children‘s Hospital of Wisconsin, 
Milwaukee, WI, United States, 3Human and Molecular Genetics Center, Medical College of 
Wisconsin, Milwaukee, WI, United States.

Hereditary spastic paraplegia (HSP) is a disorder with heterogeneous gene-
tic etiology and variable phenotypic expression, typically presenting with 
progressive lower extremity spasticity and weakness. Autosomal-dominant 
(AD), autosomal-recessive, and X-linked inheritance has been reported and 
symptoms can occur in isolation or with other neurologic abnormalities. 
Spastic paraplegia type4 (SPG4) due to mutations in the SPAST gene is the 
most common AD form of HSP.
We report a 6 year old male with lower leg stiffness/spasticity, in whom 
symptoms developed in early infancy. Torso and upper extremity are unaf-
fected at this time; growth and cognitive development is age appropriate. 
Family history analysis revealed similar symptoms in the patient’s biological 
father and paternal grandfather, which were contributed to other disease 
processes (i.e. cerebral palsy, multiple sclerosis). The father’s symptoms 
also started in infancy and were obvious at onset of walking.
Genetic work-up included sequencing of genes commonly associated with 
AD-HSP, including SPAST (Spastin), ATL1 (Atlastin), NIPA1 (SPG6), and 
REEP1 (SPG31). No mutations were found in the latter 3 genes; while a no-
vel heterozygous sequence variant (SNV) was detected in SPAST. This SNV 
(c.1451G>A, p.G484D) affects a highly conserved amino acid, was not found 
in HGMD, or the Exome Variant Server, and is predicted to be damaging/not 
tolerated by POLYPHEN/SIFT. Family studies are ongoing to link the SNV to 
the affected individuals in 3 generations. This case indicates a new pathoge-
nic mutation in SPAST associated with infantile-onset autosomal-dominant 
spastic paraplegia.

 G. Scharer: None. A. Pickart: None. D. Helbling: None.

J07.17
Molecular genetic testing of SMA in the Republic of Bashkortostan, 
Russia
A. Aupova, H. Karavanova, H. Gysina, A. Frolov;  
Republican Perinatal Center, Ufa, Russian Federation.

Spinal muscular atrophy is a severe autosomal recessive disease of the nervous 
system. SMA is caused by a progressive loss of motor neurons of the anterior 
horns of the spinal cord that occurs due to deletions 7 and/or 8 exons SMNt.
For 10 years (2003-2012) we studied 114 patients with a clinical diagnosis of 
SMA and 178 family members. The survey revealed that one-third of families 
(50 families out of 134) the disease is associated with the presence of 55-pro-
bands homozygous deletion of 7-8 exons SMNt. In 58 patients with suspected 
spinal muscular atrophy SMNt gene mutations not found, but this does not 
exclude the presence of mutations in other genes that cause SMA.
We have carried out 22 prenatal diagnostics performed in families where one 
child has spinal muscular atrophy. In four cases identified homozygous deleti-
ons. In other families found heterozygous deletions. Search for mutations was 
performed using the restriction fragment length polymorphism according to 
the protocol „Center for Molecular Genetics“, Moscow.
Thus, the combination of clinical and molecular-genetic research methods 
helps the correct diagnosis of spinal muscular atrophy and allows medical ge-
netic counseling families, including prenatal diagnosis.

 A. Aupova: None. H. Karavanova: None. H. Gysina: None. A. Frolov: None.

J07.18
Establishing a Registry of Inherited Neuromuscular Disorders in 
Kuwait:A Preliminary Report
L. A. Bastaki;  
Kuwait Medical Genetic Center, Kuwait, Kuwait.

Inherited neuromuscular diseases are broad category of disorders that af-
fect all age groups worldwide. They, as a group, are relatively common with 
a prevalence of one in 3000. Many of these disorders were described since 
the nineteenth century but the advances in the imaging and other diagnostic 
techniques improved our understanding and classification of them. Broadly, 
these disorders can be classified into three categories. These categories are 
that affects peripheral nerve (neuropathy), diseases of muscle (myopathy 
and dystrophy) and diseases of spinal cord motorneurons (motor neuron 
disease). The prevalence of these disorders is not well characterized in Ku-
waiti population. Kuwait Medical Genetic Center is the only medical genetic 
center in Kuwait which serves all Kuwaiti districts. I will present our experi-
ence in establishing the first registry for inherited neuromuscular disorders 
in Kuwait to know the burden of the disorder in our community as a step 
towards improving the quality of life for such patients.

 L.A. Bastaki: None.

J07.19
Decade of raised awareness of neuromuscular diseases in Latvia
B. Lace1, I. Inaskina1, M. S. Naudina2, J. Stavusis1, I. Vasiljeva1, Z. Krumina3, N. Pronina3, I. 
Micule3, J. Strautmanis3, E. Jankevics1;  
1Latvan Biomedical Research and Study centre, Riga, Latvia, 2Pauls Stradins Clinical 
University Hospital, Riga, Latvia, 3Childrens‘ University Clinical Hospital, Riga, Latvia.

Numbers of neuromuscular diseases (NMD) are inherited conditions affec-
ting muscle, nerve and neuromuscular junction, and caused by mutations in 
the nuclear and mitochondrial genes. Every year expanding knowledge of 
these conditions add new genes to this list. In 2002, there was established 
a strategy in Latvia, to increase availability for diagnostics in patients with 
NMD, which included new diagnostic techniques, open NMD clinic for all 
patients and education for medical professionals.
Objective of the study was to evaluate diagnostic efficiency of NMD patients 
in Latvia in the past ten years.
Patient information was obtained from Medical Genetics clinic register, 
Molecular Biology laboratory and Latvian Biomedical Research and Study 
centre data in the two time periods: 2002-2008 and 2010-2012. Incidence, 
standard deviation and confidence interval at 95% calculated.
Results. Steady 6% increase was observed each year since 2002, due to the 
introduction of the new molecular biology techniques for DMD, CMT1a and 
SMA. In 2010 added new tests for MD, mtDNA sequencing and LGMD, which 
increased clinically or molecularly confirmed diagnosis up to 70% since 
2002. The most common diagnosis were CMT (CI95%-0.07, SD-15), SMA 
(CI95%-0.06, SD-14) and FSHD (CI95%-0.01, SD-3.5), not DMD.
Conclusions. New diagnostic techniques complimented with education of 
medical professionals are the most effective instrument to increase diagno-
stic availability for the patients in the long term.

  B. Lace: B. Research Grant (principal investigator, collaborator or consultant 
and pending grants as well as grants already received); Significant; ERAF grant 
Nr. 2DP/2.1.1.1.0/10/APIA/VIAA/025. I. Inaskina: None. M.S. Naudina: None. J. 
Stavusis: None. I. Vasiljeva: None. Z. Krumina: None. N. Pronina: None. I. 
Micule: None. J. Strautmanis: None. E. Jankevics: None.

J07.20
Management and molecular diagnosis in romanian patients with 
Duchenne/Becker muscular dystrophy
L. Tamas, M. Puiu, N. Andreescu, A. Anghel, C. Gug, C. Samoila, I. M. Ciuca, S. Dumitriu;  
University of Medicine and Pharmacy „Victor Babes“, Timisoara, Romania.

Duchenne and Becker muscular dystrophy (DMD/BMD) are the most com-
mon muscular dystrophies with X-linked inheritance caused by mutations 
in the DMD gene. DMD is the most severe form with a complete absence 
of dystrophin synthesis. The most frequent DMD gene mutations are large 
deletions and duplications of one or more exons.
Method. For molecular diagnosis of patients diagnosed with DMD/BMD only 
on the base of clinical symptoms, family history and creatine kinase levels 
we used MLPA (Multiplex Ligation-dependent Probe Amplification) techni-
que. Genomic DNA was extracted from blood samples and 35 unrelated pati-
ents and 20 relatives were analyzed. The MLPA products were quantified by 
capillary electrophoresis and interpreted using Coffalyser software.
Results. Large deletions were identified in 24 patients (68,57%) and large 
duplications in four patients (11,42%). 14 female patients with heterozy-
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gous genotypes confirmed previously identified mutations in male patients 
and in 6 subjects, relatives of DMD patients, no mutations were found. In 
one case prenatal diagnosis was performed on a patient having a child with 
DMD, confirmed by molecular diagnosis. In 7 patients (20%) no deletions 
or duplications were identified and they were further investigated by se-
quencing.
Conclusions. Our results showed an overall frequency of large deletions and 
duplications of 80%. MLPA technique is particularly effective if Duchenne 
disease, allowing the detection of mutations in most cases and both prenatal 
diagnosis and diagnosis in children with specific symptoms of disease. A lar-
ger group of patients needs to be investigated for a more accurate evaluation 
on DMD gene mutations spectrum.

 L. Tamas: None. M. Puiu: None. N. Andreescu: None. A. Anghel: None. C. 
Gug: None. C. Samoila: None. I.M. Ciuca: None. S. Dumitriu: None.

J07.21
Role of medical rehabilitation program in chromosome 2 deletion 
with hypotonia - case study
F. Cioara1, M. I. Cevei2, C. Avram3, D. Stoicanescu4;  
1Clinical Rehabilitation Hospital,Baile Felix, University OF Oradea, Faculty of Medicine 
and Pharmacy, Oradea, Romania, 2Clinical Rehabilitation Hospital, Baile Felix, 
University of Oradea, Faculty of Medicine and Pharmacy, Oradea, Romania, 3Clinical 
Medical Rehabilitation Hospital,, Baile Felix, Romania, 4University of Medicine and 
Pharmacy ,, Victor Babes,,, Timisoara, Romania.

Many genetic conditions are related to changes in different genes on chro-
mosome 2. Recent studies suggest that genes on chromosome 2 may be in-
volved in intelligence determination. Partial deletion or loss of genes from 
specific regions of chromosome 2 is characterized by intellectual disability, 
epilepsy and autism spectrum disorder, which may be associated with syn-
dromes. In this paper we report the case of a young girl, admitted in our hos-
pital for severe retardation in motor acquisitions, at 1 year just active rol-
ling, with severe hypotonia, specific symptoms and signs related to autism, 
severe mental retardation, microcephaly and mild facial dysmorphism, who 
was found to have a rare genetic condition represented by a small deletion 
of the long arms of chromosome 2. We included her in a complex rehabilita-
tion program from the age of fourteen months. The objective was obtaining 
age appropriate functional independence. At the first admission she had a 
severe hypotonic syndrome, severe retardation in the acquisition of motor 
skills and mental retardation. After 7 hospitalizations of 21 days each, du-
ring 2 years, with complex rehabilitation programs-pool with thermal water 
and hydrokinetotherapy, individual kinetotherapy, electrotherapy, general 
massage, occupational therapy, the evolution was favorable with motor im-
provement. Independent standing, alternating steps, wider support base, 
ability to rise after falling and walking on short distances were achieved.
Rehabilitation treatment is effective in improving motor skills and must be 
an early intervention. Early diagnosis and improvements in management of 
such patients by a multidisciplinary team will improve prognosis and qua-
lity of life.

 F. Cioara: None. M.I. Cevei: None. C. Avram: None. D. Stoicanescu: None.

J07.22
Novel mutation in IGHMBP2 gene causing spinal muscular atrophy 
with respiratory distress, type 1
T. Todorov1, I. Litvinenko2, A. Kirov3,1, A. Todorova3,1, V. Mitev3;  
1Genetic Medico-Diagnostic Laboratory Genica, Sofia, Bulgaria, 2University Pediatric 
Hospital, Medical University Sofia, Sofia, Bulgaria, 3Medical University Sofia, Sofia, 
Bulgaria.

Spinal muscular atrophy with respiratory distress, type 1 (SMARD1, MIM# 
604320) is an inherited condition that causes muscle weakness and respi-
ratory failure, typically beginning in infancy. Early features of this condition 
are difficult and noisy breathing, especially when inhaling; a weak cry; pro-
blems feeding; and recurrent episodes of pneumonia. Typically, between the 
ages of 6 weeks and 6 months, infants with this condition will experience a 
sudden inability to breath due to paralysis of the the diaphragm. The muscle 
weakness is progressive and predominately affects the lower distal extre-
mities. Other symptoms, although not always presented include intraute-
rine growth retardation, seizures, autonomic nervous system dysfunction, 
decreased pain perception, excessive sweating, constipation, and bladder 
incontinence. The genetic basis of SMARD1 is unrelated to the 5q-linked 
SMN-related classical SMA, and is due to mutations in another gene called 
IGHMBP2 (MIM*600502). Mutations in this gene occur in approximately 
1% of patients with diaphragmatic SMA and the disease is characterized by 
autosomal recessive inheritance. Here we report on a family with two seve-

rely affected SMARD1 sibs. Both patients developed progressive muscular 
weakness and respiratory distress and died before 6 months of age. SMN 
gene was negative, but two mutation were detected in IGHMBP2 gene: one 
novel deletion c.780delG; p.(Gln260Hisfs*24), inherited from the father and 
a nonsense mutation c.1488C>A; p.(Cys496*) inherited from the mother.
To the best of our knowledge, this case might be considered as the most 
severe form of SMARD1, reported so far, presumably due to total absence of 
IGHMBP2 enzyme activity.

 T. Todorov: None. I. Litvinenko: None. A. Kirov: None. A. Todorova: None. V. 
Mitev: None.

J07.23
Detecting exon mutations of the DMD gene using Multiplex Ligation-
dependent Probe Amplification (MLPA)
A. Shevtsov1, A. Borovikova1, M. Bayanova1, B. Kamaliyeva1, Z. Abdrahmanova2, G. 
Abildinova1;  
1National Research Center Maternal and Child Health, Astana, Kazakhstan, 2Astana 
Medical University, Astana, Kazakhstan.

In order to explore the impact distinct genetic polymorphisms implicated 
in Duchenne myodystrophy on disease severity and age of onset were car-
ried out molecular genetic tests of 33 patients with clinical manifestations 
of disease.
Material for the study was DNA samples extracted of standard protocol using 
«Qiagen» (USA). Detecting exon mutations of the DMD gene using Multiplex 
Ligation-dependent Probe Amplification (MLPA; P-034 and P-035 kits from 
MRC Holland) and capillary electrophoresis. Results of study were interpre-
ted using the program «Coffalyser.Net».
Analysis of results of MLPA showed that from 9 (33%) patients had dia-
gnosed the deletions of exons DMD gene. The detecting deletions were from 
41 to 60 exons of DMD gene and it had the length from one to four exons. 
11 % patients had the deletions the 13 exons of DMD gene with early debut 
and severity of disease.
In conclusion, the using of MLPA allows to determine the bigger length of 
deletions and duplications of exons of DMD gene, which in turn is the impor-
tant stage of differentiated diagnosis and the prognosis of the treatment.

 A. Shevtsov: None. A. Borovikova: None. M. Bayanova: None. B. Kamaliyeva: 
None. Z. Abdrahmanova: None. G. Abildinova: None.

J07.24
Rare Duplications in the DMD gene: Report of two Cases from 
Southwest Iran
H. Galehdari1, G. Shariati2,3, M. Hamid4, H. Saberi5, M. Mohammadi Anaei2, A. Hafizi6, N. 
Abdolrasouli2;  
1Genetics, Ahwaz, Islamic Republic of Iran, 2Narges Genetic Center, Ahwaz, Islamic 
Republic of Iran, 3Medical School of Ahvaz Jundishapur University, Ahvaz, Islamic 
Republic of Iran, 4Pasteur institute, Tehran, Islamic Republic of Iran, 5Medical School 
of Ahvaz Jundishapur University, Ahwaz, Islamic Republic of Iran, 6Shahid Chamran 
University, Ahwaz, Islamic Republic of Iran.

Duchene muscular dystrophy (DMD) is a common X-linked recessive neuro-
muscular disorder, affecting 1 in 3,500 live male births. About 65% of cases 
are caused by deletions; ~5% to 8%, by duplication; and the remaining, by 
point mutations of the dystrophin gene. The frequency of complex rearran-
gements (double-deletion and non-contiguous duplications) is reported to 
be 4%. Becker muscular dystrophy (BMD) is a milder allelic form, with a 
lower prevalence. DNA deletion and duplication were determined as the 
major mutation underlying DMD and BMD.
DMD gene, located at Xp21, is the largest identified gene in the human ge-
nome, spanning 2.4 Mb and 79 exons. It has a high mutation rate, with ap-
proximately one-third of all cases resulting from a spontane[[Unsupported 
Character - Codename &shy;]]ous mutation. Its transcript is 14 kb long and 
is expressed in skeletal muscle and brain.
Applying multiplex ligation-dependent probe amplification (MLPA), we 
have analyzed 2 unrelated DMD subjects from Iran.
Genomic DNA was extracted using standard procedures from the periphe-
ral blood leukocytes, and MLPA was applied to detect DMD gene to identify 
genetic mutation.
using MLPA technique, in the first case were seen a duplication spanning 
from exon 2 to exon 9 of the dystrophin gene. In the second we observed 
a duplication of exons 10 and 11. The important point in this report is that 
none of the two duplications observed in this patients have been reported in 
Iran as yet, and these duplications are nearly rare cases in the world.

 H. Galehdari: None. G. Shariati: None. M. Hamid: None. H. Saberi: None. M. 
Mohammadi Anaei: None. A. Hafizi: None. N. Abdolrasouli: None.
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J07.25
Variable expression of myotonic dystrophy type 1 in a three-
generation family
E. Sukarova Stefanovska1, E. Sukarova-Angelovska2, N. Angelkova2, D. Plaseska-
Karanfilska3;  
1Macedonian Academy of Sciences and Arts, RCGEB „Georgi D. Efremov“, Skopje, 
Macedonia, The Former Yugoslav Republic of, 2Pediatric Clinic, Skopje, Macedonia, The 
Former Yugoslav Republic of, 3Macedonian Academy of Sciences and Arts, RCGEB, Skopje, 
Macedonia, The Former Yugoslav Republic of.

Myotonic dystrophy type1 (MD1), is a common dominantly inherited neu-
romuscular disorder, involving muscle wasting, myotonia, cataracts, hypo-
gonadism. MD1 is result of a tandemly repeated expansion of trinucleotide 
CTG in the 3’UTR of DMPK gene (19q13.3). Normal alleles usually less than 
35 repeats, can expand from 50 up to several thousand, showing variable cli-
nical manifestation, from adult-mild to severe congenital form. We present 
a three generation affected family with MD1 with clinical symptoms indica-
ting consequtively worsening of the disease. Index case was a newborn ap-
proached to clinic due to the poor sucking and hypotonia. He had all signs of 
congenital MD1- muscle weakness, dysmorphic face, relative macrocephaly, 
talipes equinovarus, hypogonadism. He had frequent respiratory infections. 
MRI showed global cerebral atrophy and severe developmental delay. The 
mother had mild symptoms: mild mental retardation, expressionless long 
face, ptosis, nasal speech, frontal balding, open mouth appearance. EMG 
confirmed myotonia. Both eyes have lenses opacities. The grandmother 
had normal intelligence, long face, ptosis and minor muscular weakness on 
arms after her 40’s. Cataract was operated at 58. The diagnosis was confir-
med in all three cases using TP-PCR method. PCR and Long range PCR using 
flanking primers of the repeated sequence gave only normal fragment of 13 
repeats in propositus and 14 in mother/grandmother. TP-PCR method gives 
a characteristic ladder on the fluorescence enabling identification of large 
pathogenetic repeats that cannot be amplified using normal PCR procedure. 
Southern blot analysis should be performed in order to determine the exact 
expansion of pathogenic allele.

 E. Sukarova Stefanovska: None. E. Sukarova-Angelovska: None. N. 
Angelkova: None. D. Plaseska-Karanfilska: None.

J07.26
Study of relation between NAIP gene deletion, TTV infections and 
spinal muscular atrophy in Romanian patients
M. Toma1, S. Spandole1, M. Stavarachi1, P. Apostol1, N. Butoianu2, D. Cimponeriu1;  
1Department of Genetics, University of Bucharest, Bucharest, Romania, 2Clinical 
Psychiatric Hospital „Prof. Dr. Alexandru Obregia“, Bucharest, Romania.

Proximal spinal muscular atrophy (SMA) is a genetically heterogeneous di-
sease with paresis and muscle atrophy due to loss of anterior horn cell func-
tion. The survival of motor neuron gene (SMN) and neuronal apoptosis inhi-
bitory protein (NAIP) play a primary role. Torque teno virus (TTV) seems to 
be able to interfere with production of some proinflammatory cytokines and 
was associated with some neurodegenrative diseases. The objective of this 
study was to evaluate the relation between NAIP deletion, TTV infections 
and SMA in Romanian patients. In this study, we included 25 SMA patients 
and analyzed by PCR the NAIP deletion and TTV infection status. We iden-
tified the deletion of NAIP gene in 8 patients (32%), and TTV infections in 
21 patients (84%). We didn’t find any relation between distribution of TTV 
infections and NAIP deletion (p > 0.05).
This work was supported by CNCSIS - UEFISCDI, project number PN II - IDEI 
2152/2008 and Program 8, the project „Intervention for diagnosis and ma-
nagement of spinal amiotrophy and muscular dystrophy type Duchenne and 
Baker, and the prevention of their hereditary transmission“ 2011.

 M. Toma: None. S. Spandole: None. M. Stavarachi: None. P. Apostol: None. N. 
Butoianu: None. D. Cimponeriu: None.

J08.01
Astrocyte dysfunction triggers neurodegeneration in a lysosomal 
storage disorder
C. Di Malta1,2, J. D. Fryer3, C. Settembre1,2, A. Ballabio1,2,4;  
1Telethon Institute of Genetics and Medicine, Naples, Italy, 2Jan and Dan Duncan 
Neurological Research Institute, Houston, TX, United States, 3Department of 
Neuroscience, Mayo Clinic, Jacksonville, FL, United States, 4Department of Pediatrics, 
Federico II University, Naples, Italy.

The role of astrocytes in neurodegenerative processes is becoming increa-
singly appreciated. Here we investigated the contribution of astrocytes to 
neurodegeneration in Multiple Sulfatase Deficiency (MSD), a severe Lysoso-
mal Storage Disorder (LSD) caused by mutations in the Sulfatase Modifying 
Factor 1 (SUMF1) gene. Using Cre/Lox mouse models, we found that astro-

cyte-specific deletion of Sumf1 in vivo induced severe lysosomal storage 
and autophagy dysfunction with consequential cytoplasmic accumulation 
of autophagic substrates. Lysosomal storage in astrocytes was sufficient to 
induce degeneration of cortical neurons in vivo. Furthermore, in an ex vivo 
co-culture assay, we observed that Sumf1-/- astrocytes failed to support the 
survival and function of wild type cortical neurons, suggesting a non-cell 
autonomous mechanism for neurodegeneration. Compared to the astrocyte-
specific deletion of Sumf1, the concomitant removal of Sumf1 in both neu-
rons and glia in vivo induced a widespread neuronal loss and robust neuro-
inflammation. Finally, behavioural analysis of mice with astrocyte-specific 
deletion of Sumf1 compared to mice with Sumf1 deletion in both astrocytes 
and neurons allowed us to link a subset of neurological manifestations of 
MSD to astrocyte dysfunction. This study indicates that astrocytes are in-
tegral components of the neuropathology in MSD and that modulation of 
astrocyte function may impact disease course.

 C. Di Malta: None. J.D. Fryer: None. C. Settembre: None. A. Ballabio: None.

J08.02
Whole exome sequencing combined with linkage analysis in an 
Iranian family with recessive dystonia-parkinsonism
E. Jaberi1, B. Farham2, P. Rasooli1, G. Shahidi3, M. Rohani3, E. Elahi1;  
1School of Biology, College of Science, University of Tehran, Tehran, Islamic Republic of 
Iran, 2Iran University of Science and Technology, Tehran, Islamic Republic of Iran, 3Dept. 
of Neurology, Tehran University of Medical Sciences, Tehran, Islamic Republic of Iran.

In addition to pure Parkinson disease and pure dystonic syndromes, there 
are a group of disorders with overlapping features. The differential diagno-
sis of these dystonia-parkinsonism syndromes can be complex. Various ge-
nes have been identified which may cause recessive dystonia-parkinsonism. 
In this study we sought to use exome sequencing in conjunction with lin-
kage information to identify candidate causative gene in an Iranian family 
with dystonia-parkinsonism. Linkage analysis of this family comprising two 
affected and 8 unaffected individuals revealed linkage signals at 2 loci on 
chromosomes one and two with maximum LOD scores of 2.4 and 2.35, re-
spectively. We captured exomes of one affected individuals from the family 
and performed sequencing analysis by a second-generation sequencer. The 
genetic variants of the affected individual in the linked loci were filtered 
against the 1000 Genomes Project, HapMap and the dbSNP131 database. 
After annotation and functional expectation, two novel genes were found to 
be candidates for dystonia-parkinsonism syndrome in this family. Functio-
nal studies are being performed for these two candidate genes to unravel 
the causative gene in this family.

 E. Jaberi: None. B. Farham: None. P. Rasooli: None. G. Shahidi: None. M. 
Rohani: None. E. Elahi: None.

J08.03
Mutations in the CDKL5 and MECP2 genes, causing an atypical form of 
Rett syndrome
M. S. Chaplygina1,2, E. A. Alekseeva2,3, O. V. Babenko2,3, N. A. Demina3, V. A. Galkina3, G. E. 
Rudenskaya3, V. Y. Voinova4, V. V. Strelnikov2,3, D. V. Zaletayev2,3,1;  
1The Russian National Research Medical University named after N.I. Pirogov (RNRMU), 
Moscow, Russian Federation, 2I.M. Sechenov First Moscow State Medical University, 
Moscow, Russian Federation, 3Research Centre for Medical Genetics, Russian Academy of 
Medical Sciences, Moscow, Russian Federation, 4Moscow Research Institute of Pediatrics 
and Pediatric Surgery, Moscow, Russian Federation.

Rett syndrome (RTT) is a severe neurodegenerative disease that affects ap-
proximately 1 in 10000 female births. Classic RTT is diagnosed based on a 
set of main clinical criteria. Atypical RTT has a milder form and more severe 
clinical form and diagnosed when only some of criteria are present.
Milder form is presented by the preserved speech variant caused by point 
mutations and large deletions with phenomenon of nonrandom X-inactiva-
tion (NXI) in MECP2 gene (Xq28).
Severe form of atypical RTT include the early-onset seizure type caused by 
mutations in the X-linked CDKL5 gene (Xp22).
Mutation analysis of MeCP2 and of CDKL5 genes was performed in 20 pati-
ents with clinical pictures for atypical RTT.
MECP2 mutations were detected by PCR following by sequencing and by 
real-time PCR. We identified two pathogenic mutations in the MECP2 gene: 
a deletion of 45 nucleotides (p.L386fs) and a missense mutation (p.R133C). 
The patient with R133C mutation has NXI.
Mutations in CDKL5 have been associated with West syndrome and atypical 
RTT with infantile spasms. Analysis of CDKL5 mutations was conducted by 
PCR following by sequencing and by using SSCP analysis. We identified two 
pathogenic mutations in the CDKL5 gene: a frameshit mutation of exon 15 
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(p.H728fs) and a splice site mutation of intron 7 (с.463+1G).
Both patients demonstrated clinical pictures for atypical RTT with early-
onset seizures: infantile epilepsy with onset before 6 months, stereotypical 
hand movements, psychomotor regression; clinical features similar to those 
of patients with a severe case of Rett syndrome.

 M.S. Chaplygina: None. E.A. Alekseeva: None. O.V. Babenko: None. N.A. 
Demina: None. V.A. Galkina: None. G.E. Rudenskaya: None. V.Y. Voinova: 
None. V.V. Strelnikov: None. D.V. Zaletayev: None.

J08.04
Early onset Parkinson‘s disease caused by a novel ATP13A2 truncating 
mutation
M. Malakouti Nejad1, E. Elahi2, E. Jaberi2, A. Alavi2, M. Hashemi3, G. Shahidi4;  
1Departmant of biology ,Science and Research Branch, Islamic Azad University, Tehran, 
Islamic Republic of Iran, 2School of Biology, University College of Science, University 
of Tehran, Tehran, Islamic Republic of Iran, 3Department of Genetics,Islamic Azad 
University,Tehran Medical Branch, Tehran, Islamic Republic of Iran, 4Tehran University 
of Medical Sciences, University of Tehran, Tehran, Islamic Republic of Iran.

Parkinson’s disease (PD) is the most common neurodegenerative move-
ment disorder characterized by tremor at rest, rigidity , bradykinesia and 
postural instability whose average age of onset is 60 years. 10% of patients 
in whom symptoms first manifest before age of 40 years are classified as 
early onset PD (EOPD) cases. Mutations in parkin/PARK2, PINK1/PARK6, 
DJ1/PARK7 have been found in EOPD. A recent gene ATP13A2/PARK9 is re-
lated to early-onset Parkinson‘s disease (PD). Mutations in ATP13A2 are the 
least common. ATP13A2 is ubiquitously expressed with the highest levels in 
the brain. While wild-type ATP13A2 is found in the lysosome, mutant forms 
are retained in the endoplasmic reticulum and degrade by the proteasome. 
There is evidence that this protein transports multiple cations and clears 
α-synuclein aggregates. We screened 14 Iranian EOPD patients with age at 
onset of 20 years in whom mutations in PRKN, DJ1, and PINK1 were pre-
viously ruled out. Twelve cases were sporadic and two of them were fami-
lial. In addition to several polymorphisms, ATP13A2 sequencing revealed a 
novel homozygous truncating mutation in exon 23 in one familial case. The 
mutation created a stop codon, and is expected to result in deletion of 323 
amino acids at the C-terminus of the protein. The patient has a younger brot-
her with PD, who carries the same mutation.This mutation were not found 
in 100 Iranian control chromosomes.The novel truncating mutation in AT-
P13A2 was associated with an increased risk of Parkinson‘s disease. Further 
studies are needed to clarify the functional role of this mutation.

 M. Malakouti Nejad: None. E. Elahi: None. E. Jaberi: None. A. Alavi: None. M. 
Hashemi: None. G. Shahidi: None.

J08.05
Genetic basis and phenotype of early onset and familial Parkinson’s 
disease in the Hungarian population
P. Balicza1, A. Gál1, G. Milley1, A. Kékesi1, V. Reményi1, B. Bereznai1, A. Takáts2, G. Dibó3, P. 
Klivényi3, E. Hidasi4, Z. Aschermann5, I. Balog5, M. Molnár1;  
1Institute of Genomic Medicine and Rare Disorders, Semmelweis University, Budapest, 
Hungary, 2Department of Neurology, Semmelweis University, Budapest, Hungary, 
3Department of Neurology, University of Szeged Faculty of Medicine, Szeged, Hungary, 
4Department of Neurology, University of Debrecen Faculty of Medicine, Debrecen, 
Hungary, 5Department of Neurology, University of Pécs Medical School, Pécs, Hungary.

OBJECTIVES: To evaluate phenotype and genetic alterations of known 
Parkinson’s disease (PD) genes in Hungarian PD patients.
METHODS: Detailed anamnestic data, neurological status and biological 
materials of 144 PD patients (mean age at onset: 46 years) with early onset/
familial PD were collected in a biobank. At 118 patients the LRRK2 gene 
p.G2019S mutation hotspot has been investigated using PCR-RFLP. In 50 
patients PARK2, LRRK2, PINK1, SNCA genes were sequenced by Sanger’s 
method. The CNVs of these genes were assessed at 49 patient by MLPA.
RESULTS: Family anamnesis was positive at 31 patients. In the LRRK2 the 
p.G2019S substitution in 118 patients was not present. Sequence analysis 
of LRRK2 detected one likely pathogenic splice site mutation. In this gene 
a high number of intronic and exonic SNPs were present. The homozygous 
rs11564148 SNP was present in 4 patients. Previously it showed associaton 
with increased risk of PD in Asian population. In the PRKN gene a substitu-
tion (p.R402C), with a high SIFT score, but unclear pathogenic nature was 
found. CNVs were present in 3 patients (SNCA: exon5, exon6, and PARK2: 
exon2-4 heterozygous deletion).
CONCLUSIONS: In our cohort 5 pathogenic mutations were found in the 
genes, most commonly altered in PD. In the Jewish population common 
LRRK2 p.G2019S mutation was not present in our cohort. Some of the de-
tected SNPs in the LRRK2 in our patients, previously were associated with 

PD in Asian population. The genetic background of Hungarian PD need to be 
further studied to evaluate the genetic risk factors.

 P. Balicza: None. A. Gál: None. G. Milley: None. A. Kékesi: None. V. Reményi: 
None. B. Bereznai: None. A. Takáts: None. G. Dibó: None. P. Klivényi: None. E. 
Hidasi: None. Z. Aschermann: None. I. Balog: None. M. Molnár: None.

J08.06
Molecular genetic analysis of a large consanguineous Iranian family 
with Wolfram syndrome reveals a novel WFS1 gene mutation
M. Sobhani1,2, M. Tabatabaiefar3,4, A. Rajab5, M. Rashidi6,7, A. M. Kajbafzadeh8, M. R. 
Noori-Daloii1;  
1Department of Medical Genetics, Faculty of Medicine, Tehran University of Medical 
Sciences, Tehran, Islamic Republic of Iran, 2Research Center, Iranian Blood Transfusion 
Organization, Tehran, Iran, Tehran, Islamic Republic of Iran, 3Department of Medical 
Genetics, School of Medicine, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, 
Islamic Republic of Iran, 43- Cellular and Molecular Research Center, School of Medicine, 
Shahrekord University of Medical Sciences, Shahrekord, Islamic Republic of Iran, 
5Iranian Diabetes Society, Tehran, Islamic Republic of Iran, 6Yazd Diabetes Research 
Center, Shahid Sadoughi University of Medical Science, Yazd, Islamic Republic of Iran, 
7The Walter and Eliza Hall Institute of Medical Research, Parkville, Victoria,, Australia, 
8Pediatric Urology Research Center, Department of Pediatric Urology, Children‘s Hospital 
Medical Center, Tehran University of Medical Sciences, Tehran, Islamic Republic of Iran.

Wolfram syndrome (WS) is a rare autosomal recessive neurodegenerative 
disorder that might represent a considerable fraction of diabetes in child-
hood especially among countries in the consanguinity belt. The main re-
sponsible gene is WFS1 for which over one hundred mutations have been 
reported from different ethnic groups. The aim of this study was to identify 
the molecular etiology of WS and to perform a possible genotype-phenotype 
correlation in large Iranian kindred, composed of three nuclear families, 
from Yazd province, center of Iran.
Three alive patients from the extended family were clinically studied and 
WS was suspected. Genetic linkage analysis via 5 STR markers was carried 
out. For identification of mutations, DNA sequencing of WFS1 including all 
the exons, exon-intron boundaries and the promoter was performed.
Linkage analysis indicated linkage to the WFS1 region. After DNA sequen-
cing of WFS1, one novel pathogenic mutation which causes frameshift alte-
ration in exon 8 (c.1228-1229 del CT) was found. The genotype-phenotype 
correlation analysis suggests that the presence of the homozygous mutation 
may be associated with an early onset of disease symptoms especially urolo-
gical disease. This study stresses the necessity of considering the molecular 
analysis of WFS1 in childhood diabetes with some symptoms of WS.

 M. Sobhani: None. M. Tabatabaiefar: None. A. Rajab: None. M. Rashidi: 
None. A.M. Kajbafzadeh: None. M.R. Noori-Daloii: None.

J08.07
Epidemiology of hereditary spastic paraplegias in Bashkortostan 
Republic
R. Idrisova1, E. Saifullina1, A. Akhmetgaleeva2, R. Magzhanov1, I. Khidiyatova2, E. 
Khusnutdinova2;  
1Bashkir State Medical University, Ufa, Russian Federation, 2Institute of Biochemistry 
and Genetics, Ufa, Russian Federation.

Hereditary spastic paraplegias (SPG) - genetically heterogeneous group 
of neurodegenerative diseases, with preferentially lesion of the pyramidal 
tract. Prevalence of the disease varies from 1.0 to 4.0 cases per 100 000 per-
sons in different populations. Our goal was to analyze the prevalence of SPG 
among citizens of Bashkortostan Republic of various ethnic origins and area 
of residence. According to National Genetic automated Register „hereditary 
spastic paraplegias“ by January 1, 2013 there are 144 SPG patients in gene-
tic counseling, and 23 possible carriers from 97 families. We have also regi-
stered 25 cases of deaths by SPG. The prevalence of SPG in Bashkortostan 
is 3.5 per 100,000 persons that is significantly higher than in the previous 
study (2,00 per 100,000 people). This is caused by improvements in diagno-
sis and registration of SPG. The highest prevalence rate was among Tatars 
(5,3 per 100,000 people), less among Russians - 2.4 per 100 000 people and 
Bashkirs- 0.8 per 100 000 people.
Prevalence among rural residents was 2.7 per 100 000 people, among urban 
residents - 3.7 per 100,000. A growth of SPG prevalence rate and its geogra-
phical expansion in Bashkortostan Republic emphasize the importance of 
further analyzing information of SPG patients and potential mutation carri-
ers in National Automated Genetic Register.

 R. Idrisova: None. E. Saifullina: None. A. Akhmetgaleeva: None. R. 
Magzhanov: None. I. Khidiyatova: None. E. Khusnutdinova: None.
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J08.08
Identification of new modifier genes at DMD/BMD and patient 
lifespan
A. Levitchi, V. Sacara;  
National Centre of Reproductive Health and Medical Genetics, Chisinau, Moldova, 
Republic of.

Duchenne/Becker Muscular Dystrophy, monogenic disease with modifier 
genes influence, could represent a good model to describe phenotype varia-
tions which determine lifespan of the patient. It requires large data analysis, 
such as expression profiling.
GEO GSE465 microarray expression set was used, including data from Affy-
metrix Human Genome U95, A to E arrays, Affymetrix GeneChip Custom-
Made Muscle Chip and Affymetrix Human Genome U95, version 2 chip, to 
ensure expression measure reliability (Children‘s National Medical Center, 
Washington, USA). Expression variations were estimated by index of expres-
sion (IF) as logarithmic ratio between probe signal in DMD and normal pa-
tients. Genes with IF<1 were filtered out, in several steps, followed by cross 
comparison between the gene lists obtained from each of the arrays. Only 
genes which manifested similar IE level or trend between the arrays were 
finally selected.
As the result, 17 genes with high positive index of expression (between 2.02 
to 6.15) in male and various one (-1.59 to 5.78) in female patients were 
identified. The genes were grouped by their function, revealing at least five 
clusters, the largest being “Transcription regulation” and “Signal transduc-
tion”, each comprising five genes. Four of the selected genes, were also iden-
tified in other surveys.
Thus, these genes shared similar variation of their expression, regardless 
to the array or chip. The genes suppose to be tested in DMD patients to un-
derstand their modifier effects, while the results will help in elaboration of 
the concept related to the impact of new modifier genes on the DMD patient 
lifespan.

 A. Levitchi: None. V. Sacara: None.

J08.09
Polymorphisms in CLU, CR1, ACE and catD genes and Alzheimer’s 
disease: a case-control study in Brazil
L. BELCAVELLO1, D. Camporez1, C. Barbirato1, M. V. D. Moraes1, R. L. Morelato2, M. C. P. 
Batitucci1, F. Paula1;  
1Federal University of Espírito Santo, Vitória-ES, Brazil, 2Santa Casa de Misericórdia 
Hospital, Vitória-ES, Brazil.

Genome-Wide Association Studies (GWAS) have identified many genes re-
lated with increased risk to Alzheimer’s disease (AD). The ApoE-e4 allele, 
a known risk factor for the disease, as well as, variants in CLU (8p21.1) and 
CR1 (1q32) genes encoding, respectively, clusterin and complement recep-
tor 1, were reported in these studies. Moreover, variants in genes enco-
ding angiotensin-converting enzyme (ACE, 17q23) and cathepsin D (catD, 
11p15.5) were also suggested to be involved with risk to AD. In the Brazilian 
population ApoE-e4 allele showed positive association with the disease. In 
order to research genetic variations causing susceptibility for AD in Brazil 
we investigated polymorphisms in CLU (rs11136000), CR1 (rs6701713), 
ACE (I/D) and catD (rs17571) genes through PCR-FRLP in samples from 
Vitória (Southeast region). A total of 243 individuals were selected through 
clinical parameters, including 81 patients and 162 controls matched by 
gender, age and ethnicity. We found no statistic differences in allelic and ge-
notypic frequencies between the groups (p>0.05), even after stratification 
by ApoE-e4 status. The lack of significance in CLU and CR1 genes could be 
due to the small sample size, since these variations only showed association 
with AD in GWAS studies that analysed thousand of individuals. On the other 
hand, variations in ACE and catD genes, even using small samples, showed 
controversy results between distinct populations. These results revealed 
the necessity of validation of genetic variations for the risk of AD among 
populations with distinct ethnic profile. Supported by FAPES, FACITEC and 
MCTI/CNPQ/MEC/CAPES.

 L. Belcavello: None. D. Camporez: None. C. Barbirato: None. M.V.D. Moraes: 
None. R.L. Morelato: None. M.C.P. Batitucci: None. F. Paula: None.

J08.10
Searching for a novel gene causing infantile neuroaxonal dystrophy
C. Koroglu, M. Seven, A. Tolun;  
Bogazici University, Istanbul, Turkey.

Infantile neuroaxonal dystrophy (INAD) is a rare neurodegenerative disease 
characterized by motor, mental and visual deterioration leading to death in 
childhood. Axonal swelling and spheroid bodies are observed in tissue bio-

psy samples. Recessive mutations in PLA2G6 were shown to underlie the 
disease pathogenesis. Even though PLA2G6 is the only gene associated with 
INAD so far, rare genetic heterogeneity has been demonstrated by linkage 
analysis.
We investigated five consanguineous families afflicted with INAD. PLA2G6 
was screened for mutations and novel homozygous mutations were iden-
tified in four families. The remaining family has two affected sibs, who are 
adults at present. Their longevity is unusual for INAD phenotype, albeit they 
both have total neurodegeneration. Another atypical feature they share is 
facial dysmorphism. The patients, parents and the unaffected sibling were 
genotyped using SNP markers, and the data were used in linkage analysis. 
Two candidate loci totalling 10.6 Mb were found at 9p24.1 and at 13q32.3, 
and none harboured a gene associated with a disease with similar charac-
teristics as that in our patients. We launched exome sequencing on DNA 
sample of one of the patients to find the variants at those loci. We anticipate 
that exome sequencing will reveal a novel gene that is responsible for the 
disease in our study family and be another example that confirms that new 
generation genetic technologies enable discovery of new disease genes in 
even small families.

 C. Koroglu: None. M. Seven: None. A. Tolun: None.

J08.11
Association of Interleukin (IL)-4 gene intron 3 VNTR polymorphism 
with multiple sclerosis in Turkish population
S. Yigit, N. Karakus, S. Kurt, O. Ates;  
Gaziosmanpasa University, Medical School, Tokat, Turkey.

Objective: Genetic risk factors are known to contribute to the etiology of 
multiple sclerosis (MS). Interleukin (IL)-4 gene polymorphisms have been 
associated with immune-mediated diseases. The aim of this study was to 
explore the frequency of IL-4 gene intron 3 VNTR (variable number tandem 
repeat) polymorphism in a cohort of Turkish patients with MS.
Methods: The study included 105 patients with MS and 160 healthy controls. 
Genomic DNA was isolated and genotyped using polymerase chain reaction 
(PCR) and restriction fragment length polymorphism (RFLP) analyses for 
the IL-4 gene intron 3 VNTR polymorphism.
Results: The distribution of genotype and allele frequencies of IL-4 gene in-
tron 3 VNTR polymorphism was statistically different between MS patients 
and control group (p=0.005 and p=0.002, respectively). There were statisti-
cally significant associations between EDSS score, MS types and IL-4 VNTR 
polymorphism in MS patients (p=0.034 and p=0.000, respectively). 
Conclusion: The results of this study suggest that intron 3 VNTR polymor-
phism of the IL-4 gene was positively associated with predisposition to de-
velop MS in Turkish population.

 S. Yigit: None. N. Karakus: None. S. Kurt: None. O. Ates: None.

J08.12
Analysis of association of Parkinson‘s disease with polymorphic 
variants of MART-region (17q21.31) in three ethnic groups of the 
Republic of Bashkortostan (GWAS replication results)
I. Khidiyatova1, K. Putenikhina1, G. Akhmadeeva1, I. Gilyzova1, A. Baytimerov2, R. 
Magjzanov2, E. Khusnutdinova1;  
1Institute of Biochemistry and Genetics, Ufa, Russian Federation, 2Bashkir State Medical 
University, Ufa, Russian Federation.

Replication of genome-wide association analysis (GWAs) of Parkinson‘s di-
sease (PD) in three ethnic groups from Bashkortostan Republic (BR) was 
performed using DNA collection of 550 PD patients (Russians - 215, Tatars 
- 243, Bashkirs - 90) and 622 control individuals (Russians - 190, Tatars 
- 338, Bashkirs - 94). The study included analysis of 4 polymorphic loci 
of chromosomal region of gene MAPT (17q21.31) - rs11012, rs2942168, 
rs393152 and rs1724425. The locus rs11012 was associated with PD only 
in Russians: genotype *G*A (p = 0,06; OR = 2,09) and allele *A (p = 0,007; 
OR = 2,12) were risk markers for PD development. However, this result is 
contrary to the GWAs result, according to which allele *A is protective for 
PD development in Europeans (Pankratz et al., 2009). As for the rest three 
loci - rs2942168, rs393152 and rs1724425, - the association with PD was 
found only in Tatars: genotype *C*C (p= 0,01; OR = 1,75) and *C allele (p = 
0,02; OR = 1,60) of rs2942168, genotype *A*A (p = 0,001; OR = 2,06 ;) and 
*A allele (p = 0,01; OR = 1,92) of rs393152 and genotype *C*C (p = 0,01; 
OR = 1,57) and *C allele (p = 0,049; OR = 1,3) of rs1724425 were markers 
of the increased risk for PD development. No associations were detected in 
Bashkirs, that may be explained by a significant proportion of Mongoloid 
component in their genepool.
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 I. Khidiyatova: None. K. Putenikhina: None. G. Akhmadeeva: None. I. 
Gilyzova: None. A. Baytimerov: None. R. Magjzanov: None. E. 
Khusnutdinova: None.

J08.13
Methylation profile of the PARKIN/PARK2 gene in brain tissues of 
Parkinson´s disease patients and healthy controls.
L. De Mena, L. F. Cardo, E. Coto, V. Alvarez;  
Genetics Unit - HUCA, Oviedo, Spain.

PARK2 gene mutations have been linked to Parkinson´s disease (PD). Abnor-
mal expression of PARK2 has been found in pathological tissues and could 
contribute to the origin and progression of PD. We hypothesised that PARK2 
silencing through promoter methylation could contribute to the pathoge-
nesis of PD. To address this issue, we studied a CpG island in three different 
brain areas (occipital cortex, cerebellum, and substantia nigra) from five 
PARK2 non-mutated PD patients and two healthy controls. We also measu-
red PARK2-transcrip levels in the same tissues. Our study revealed no diffe-
rence in methylation between the brain regions or between PD patients and 
healthy controls. The presence of similar amounts of the transcript in all the 
brain regions of patients and controls agreed with this result. In conclusion, 
our results suggested that methylation of PARK2 was not a hallmark of brain 
tissue from PD, and would thus not contribute to the pathogenesis of this 
common neurodegenerative disease

 L. De Mena: None. L.F. Cardo: None. E. Coto: None. V. Alvarez: None.

J08.14
Identification of one novel causative mutation in exon 4 of WFS1 gene 
in two Italian siblings with classical DIDMOAD syndrome phenotype.
L. Rigoli1, C. Di Bella1, F. Pugliatti1, S. Cara1, V. Salpietro1, F. Lombardo1, F. Lombardo1, G. 
Salzano1, D. Iafusco2, C. Salpietro1, F. De Luca1;  
1Department of Pediatrics, Medical School, Messina, Italy, 2II University, Medical School, 
Naples, Italy.

Wolfram syndrome (WS), also known by the acronym DIDMOAD (diabetes 
insipidus DI, diabetes mellitus DM, optic atrophy OA and deafness D), is an 
autosomal-recessive disorder usually diagnosed in childhood when non-
autoimmune, insulin-dependent DM is associated with OA. Additional cha-
racteristics include ureterohydronephrosis, neuropsychiatric and endocri-
nological impairment and cataract.
The gene involved (WFS1), which was identified on chromosome 4p, spans 
33.4 kb of genomic DNA and includes eight exons: the 1st is non-coding, 2-7 
are coding and the 8th is 2.6 kb long. WFS1 mRNA encodes an 890-amino 
acid polypeptide with nine putative transmembrane domains and a 100-
kDa molecular mass (wolframin).
The aim of the present paper is to describe a novel missense mutation 
(G107R) of WFS1 gene that was unexpectedly detected, in two siblings from 
Southern Italy, outside exon 8; a very unusual finding which has previously 
been reported only twice in Italian patients with Wolfram syndrome (WS). 
Although in Spanish pedigrees‘ WFS1 mutations are frequently located in 
exon 4, this finding is very infrequent in other pedigrees, particularly in Ita-
lian patients. Conclusions: a) our report of two siblings with one novel WSF1 
mutation (G107R) expands the molecular spectrum of WS; b) this is the 3rd 
report of Italian patients harbouring one mutation outside exon 8 and the 
2nd with one mutation in exon 4; c) on the basis of the present observations, 
and literature data we can infer that mutation locations outside exon 8 do 
not seem to be clearly associated with peculiar phenotype expressions of 
WFS1 gene.

 L. Rigoli: None. C. Di Bella: None. F. Pugliatti: None. S. Cara: None. V. 
Salpietro: None. F. Lombardo: None. F. Lombardo: None. G. Salzano: None. D. 
Iafusco: None. C. Salpietro: None. F. De Luca: None.

J08.15
Oligomeric alpha-synuclein levels in blood plasma in LRRK2 - linked 
Parkinson’s disease
P. A. Andoskin1,2, A. K. Emelyanov1,2, A. F. Yakimovsky2, A. A. Timofeeva2, S. N. Pchelina1,2;  
1St. Petersburg Nuclear Physics Institute, St.-Petersburg, Russian Federation, 2Pavlov’s 
State Medical University of Saint-Petersburg, St.Petersburg, Russia, St.-Petersburg, 
Russian Federation.

Parkinson’s disease (PD) is the second of most common neurodegenerative 
disorders. The aggregation of alpha-synuclein in dopaminergic neurons is 
a critical factor PD etiology of. The increased level of oligomeric alpa-synu-
clein has been found not only in brain tissues of PD patients but also in ex-
tracellular fluids, such as cerebrospinal fluid. The identification of causative 

mutations in several genes has demonstrated the existence of monogenic 
forms of the disease. PD caused by mutations in the leucine-rich repeat ki-
nase 2 (LRRK2) gene is the most frequent.
The aim of our study was to estimate the level of oligomeric forms of alpha-
synuclein in blood plasma in PD patients. The dataset was composed of 13 
drug-naïve PD patients (the mean age 61.3±8.8, 7 females, 6 males) and 5 
patients with LRRK2-associated PD (mean age 67±5,26, 2 females, 3 males ) 
(all cases with mutation G2019S). In all cases the blood plasma was obtained 
using standard method. All subjects were residents of the North-Western 
region of Russia. The oligomeric forms of alpha-synuclein were estimated 
using enzyme-linked immunosorbent assay ELISA (Human Synuclein OLIGO 
kit aj Roboscreen, Germany).
There were no significant differences in the levels of oligomeric alpha-syn-
uclein between PD patients (median 0,3, range 0 - 4,8, ng/ml), patients with 
LRRK2 G2019S mutation (median 0,06 range 0-0,38, ng/ml) and controls 
(median 0,3, range 0-12,5, ng/ml) (p=0,728, p=0,156, respectively). There-
fore our data suggest that the oligomeric alpha-synuclein could not be used 
as a suitable marker of PD.

 P.A. Andoskin: None. A.K. Emelyanov: None. A.F. Yakimovsky: None. A.A. 
Timofeeva: None. S.N. Pchelina: None.

J08.16
Novel missense ASPA mutation in a compound heterozygous state in a 
patient with Canavan disesase
F. Ozkinay, H. Onay, T. Atik, A. Durmaz, M. Karakoyun, O. Çogulu;  
Ege University, Faculty of Medicine, Izmir, Turkey.

Canavan disease is a rare autosomal recessive leukodystrophy caused by 
mutations in the aspartoacylase (ASPA) gene which has been mapped to 
chromosome 17 pter-p13. It is more prevalent among children of Ashke-
nazi Jewish descent but has been diagnosed in different ethnic groups from 
all over the world. We report on a 12 year old Turkish boy having typical 
clinical manifestations of Canavan disease. He presented first symptoms at 
the age of 6 months. Brain magnetic resonance imaging (MRI) and magnetic 
resonance spectroscopy (MRS) revealed white matter degeneration specific 
to Canavan disease. Molecular analysis of the ASPA gene showed compound 
heterozygosity for a known mutation p.G27R (c.79G<A) and for the mutati-
on p.H244Y(c.730C>T), which has not been described in Canavan disease. 
Since different mutations involving the same codon and causing different 
amino acid changes have ben described in previous Canavan cases, thisnovel 
mutation is considered to be deletorius and disease causing mutation.

 F. Ozkinay: None. H. Onay: None. T. Atik: None. A. Durmaz: None. M. 
Karakoyun: None. O. Çogulu: None.

J08.17
Molecular-genetic diagnostics of Huntington‘s disease patients from 
Eastern Slovakia
J. Bernasovska, I. Boronova, I. Bernasovsky;  
University of Presov, Presov, Slovakia.

Huntington´s disease (HD) is a progressive neurodegenerative disorder, 
which is clinically characterized by motor dysfunction, cognitive impair-
ments and psychiatric disturbances. Gross pathology of HD is limited to 
the brain, with atrophy most prominent in the caudate, putamen, and cere-
bral cortex. Huntington´s disease is generally accepted that few mutational 
events account for the origin of the pathogenic CAG expansion. The preva-
lence rate of HD in the most of Europe is 5 cases per 100 000 individuals. 
The molecular basis of the disease is the expansion of the trinucleotide CAG 
in the first exon of the huntingtin gene in chromosome 4p16.3. Diagnosis of 
HD has been greatly simplified by the direct triplet repeat gene test. In Ea-
stern Slovakia (2011-2012) CAG repeat lenghts in the HD gene were tested 
in seven patients with suspected diagnosis of HD. PCR products were resol-
ved used genetic analyzer ABI 3500xl. In affected patients clinical diagnosis 
of HD was confirmed by molecular-genetic methods. The sex ratio in the 
cases, in which the diagnosis of HD has been confirmed was 4:3 in favor of 
female individuals. The mean age of patients in the time of diagnosis Hun-
tington disease was 48.85 and ranged from 37 to 59 years. This confirm the 
affirmation of onset of symptoms typically in the third and fourth decade of 
life. Mapping the occurance of HD in Eastern Slovakia is a part of population-
genetic analyses and monitoring of population health status.

 J. Bernasovska: None. I. Boronova: None. I. Bernasovsky: None.
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J08.18
Improvement of neurologic symptoms in a heterozygote case with 
Wilson disease after complex medical rehabilitation
M. Cevei1, D. Stoicanescu2;  
1University of Oradea, Faculty of Medicine and Pharmacy, Oradea, Romania, 2University 
of Medicine and Pharmacy „Victor Babes“, Timisoara, Romania.

Wilson disease is a rare disease, characterized by disturbance of copper 
metabolism. We present the case of a 30 years old patient hospitalized for 
treatment and functional rehabilitation in Medical Rehabilitation Clinical 
Hospital Baile Felix, Romania. At admission she had rigidity and weakness 
of trunk, upper and lower limb muscles, deglutition and psycho-emotional 
problems, ROM limitation of the hip joint, presence of Kayser-Fleischer ring. 
The onset of the disease was at 7 years old, with hepatic dysfunction as initi-
al clinical manifestation, fatigue and pain in the limbs, but the diagnosis was 
overlooked and established later, at 23, when the symptoms were severe 
pain in lower limbs, difficulty in gait, abnormal synergies, hypersalivation 
with deglutition disorder, change of voice, psychoemotional lability. The 
most significant laboratory findings were very low level of serum copper 
and ceruloplasmin and high urine copper levels. Molecular analysis of exon 
14 of ATP7B gene revealed the presence of a C3207A replacement in hetero-
zygote state. In exon 15 no mutations were found. Main goals of rehabilitati-
on were maintaining and increasing the range of motion in all activities, pre-
venting joint ROM limitations and correcting the existing ones, decreasing 
rigidity and preventing development of muscular atrophies, improving co-
ordination, speech, maintaining and increasing the functionality in activities 
of daily life, psychological adaptation to the disease. The therapeutic plan 
included medication, physical therapy, hydro-thermo-therapy, occupational, 
speech therapy, psychotherapy. Even if the diagnosis was late, extrapyrami-
dal neuromotor syndrome remarkably improved, gaining of independence 
in daily activities have led to improvement of psychic state.

 M. Cevei: None. D. Stoicanescu: None.

J08.19
Screening of c.2363C>T Mutation in ATP7B Gene by Direct Sequencing 
in a Family with Wilson disease
Ö. Şimşek Papur1, S. Aşık Akman2, O. Terzioglu1;  
1Department of Medical Biology and Genetics,Faculty of Medicine,Dokuz Eylül 
University, İzmir, Turkey, 2Department of Pediatric Gastroenterology,Hepatology and 
Nutrition, The Ministry of Health Tepecik Teaching and Research Hospital, İzmir, Turkey.

Wilson disease (WD, MIM#277900) is an autosomal recessive disorder of 
copper metabolism characterized by decreased biliary excretion of copper 
first described as hepatolenticular degeneration. The excess copper accumu-
lates in various organs and tissues predominantly in the liver, brain, cornea 
and kidney. The disease is diagnosed on the basis of typical symptoms and 
conventional biochemical indicator, which include low serum concentration 
of ceruloplasmine and elevated excretion of urinary copper. The disease has 
a worldwide frequency of 1/30,000 to 1/100,000 live births and a carrier 
frequency of 1 in 90. To protect the patients for fatal liver cirrhosis and neu-
rological damage, it is necessary to treat with zinc salts and copper chelating 
agent such as penicillamine. Prompt and appropriate treatment depends on 
correctly diagnosed WD in the patient and any affected siblings. Early dia-
gnosis is critical and prevents lifelong neurological disability and liver cir-
rhosis. In our study DNA was isolated from index patient of Wilson disease 
and his family members. ATP7B gene was amplified by PCR. Mutation was 
detected by DNA sequencing. We found c.2363C>T mutation in both alleles 
(homozygous) of ATP7B gene of index patient while his father, mother and 
a sister have heterozygous of mutant alles. One sister has no mutation. The 
index patient has severe neurological abnormalities and mental retardation. 
He has kayser fleischer ring, low serum seruloplasmin and high urinery cop-
per. He has score 9 of Wilson disease according to international criteria.

 Ö. Şimşek Papur: None. S. Aşık Akman: None. O. Terzioglu: None.

J08.20
hnRNPA2/B1 and nELAVs regulate CDK5R1 by interecting with a 
poly-U stretch within the 3’-UTR
P. Zuccotti1, A. Barbieri1, C. Colombrita2, S. De Palma3, S. Moncini1, C. Gelfi3, A. Ratti2, M. 
Venturin1, P. Riva1;  
1Department of Medical Biotechnology and Translational Medicine, University of 
Milan, Milan, Italy, 2Department of Pathophysiology and Medical-Surgical Transplant 
University of Milan. IRCCS Istituto Auxologico Italiano, Cusano., Milan, Italy, 
3Department of Biomedical Sciences for Health, University of Milan., Milan, Italy.

CDK5R1 encodes p35, an activator of CDK5, a proline-directed serine/threo-
nine kinase that phosphorylates proteins involved in CNS development and 

maintenance. CDK5 and p35 were found to have an important role in neuro-
nal migration and differentiation during CNS development and were impli-
cated in some neurodegenerative and cognitive disorders. Both the CDK5R1 
3’-UTR remarkable size and its conservation are indicative of an important 
function in post-transcriptional regulation. We showed that CDK5R1 3’-UTR 
affects transcript stability and translational efficiency. We identified within 
the 3’-UTR by luciferase assays a 138 bp region with a high destabilizing 
activity. To assess if this region interacts with RBPs and to identify possible 
binding site/s, we performed UV cross-linking and site directed mutage-
nesis assays. Following the identification of a poly-U stretch binding site, 
we demonstrated that nELAVs interact with this motif by UV CLIP assays. 
Since the over-expression and silencing of nELAVs showed a stabilizing 
activity on p35 expression, we search for destabilizing factors by means of 
pull-down experiments, allowing to detect an interaction with the hnRN-
PA2/B1. Through RNA immunoprecipitation experiments we confirmed 
hnRNPA2/B1 binding to CDK5R1 mRNA. hnRNPA2/B1 over-expression 
studies showed a destabilizing activity reducing p35 expression. Silencing 
experiments together with assays aimed to verify the mutual action of the 
identified RBPs, will shed light on their role on post-transcriptional regula-
tion of CDK5R1. This study besides providing new insights in functional role 
of hnRNPA2/B1 at now little known, will address studies on the CDK5R1 
pathogenetic implications in CNS diseases such as neurodegenerative and 
cognitive disorders.

 P. Zuccotti: None. A. Barbieri: None. C. Colombrita: None. S. De Palma: 
None. S. Moncini: None. C. Gelfi: None. A. Ratti: None. M. Venturin: None. P. 
Riva: None.

J09.01
Next-generation sequencing of complete mitochondrial genomes of 
Slovenian Lebers‘s Hereditary Optic Neuropathy patients revealed 
one novel mutation and several probable synergistic variants
D. Glavac1, M. Tajnik1, M. Jarc-Vidmar2, M. Hawlina2;  
1Department of Molecular Genetics, Faculty of Medicine, Ljubljana, Slovenia, 2University 
Eye Clinic, Ljubljana, Slovenia.

Purpose. Leber hereditary optic neuropathy (LHON) is maternally inherited 
eye disorder. It results from point mutations in highly polymorphic mito-
chondrial DNA (mtDNA). Although the LHON in the majority of the patients 
is a result of one of the three most common mutations, in some cases the 
genetic background is not clear. We investigated nine Slovenian patients dia-
gnosed with LHON, from which only two were positive for one of the most 
common mutations. In order to find novel pathogenic variants, we perfor-
med deep sequencing of whole mtDNA.
Methods. DNA of nine LHON patients and 2 controls was extracted from 
whole blood samples. Patients were first screened for most common LHON 
mutations using Sanger sequencing. In addition, for 6 patients and 2 con-
trols we performed whole mtDNA amplification and deep sequencing using 
Ion Torrent technology.
Results. Two patients were positive for T14484C and G3460A mutations. In 
the other patients, whole mtDNA deep sequencing detected novel homo and 
heteroplasmic variations. We identified 25 non-synonymous and 36 syn-
onymous substitutions in mtDNA protein-coding regions. Their impact on 
protein structure and function was determined using bioinformatic predic-
tion tools. We found 16 novel non-synonymous LHON-associated variants, 
from which 11 were homoplasmic and 5 were heteroplasmic.
Conclusions. The prevalence of most common LHON mutations in the Slove-
nian patients is lower than in other parts in Europe. Using deep sequen-
cing approach, we identified new potentially pathogenic mtDNA variations 
in Slovenian LHON patients, which do not harbour one of the three most 
common mutations.

 D. Glavac: None. M. Tajnik: None. M. Jarc-Vidmar: None. M. Hawlina: None.

J09.02
Genetic polymorphisms of warfarin metabolizing enzymes VKORC1 
and CYP2C9 in the Greek-Cypriot population
K. Voskarides, D. Hadjipanagi, S. Chrysanthou, C. Deltas;  
University of Cyprus, Nicosia, Cyprus.

Two variants in the gene encoding the cytochrome P450 2C9 enzyme 
(CYP2C9) and one variant in the vitamin K epoxide reductase (VKORC1) 
are the most significant genetic risk factors associated with bleeding after 
warfarin prescription. Since the prevalence of these three variants in the 
Hellenic population of Cyprus (Greek-Cypriots) has not yet been studied, we 
aimed to determine the genotypic and allelic frequencies and to compare 
allele frequencies with those in other major ethnic groups. All four variants 
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were genotyped by PCR-RFLP assays and statistically analyzed in 148 unre-
lated healthy Greek-Cypriot volunteers. The allele frequencies of CYP2C9*2 
and CYP2C9*3 were 0.162 and 0.112 respectively, whereas VKORC1−1639A 
was 0.534. The latter frequency differs significantly when compared with 
Caucasians, Asians and Africans and is still significant when compared with 
the geographically and culturally closely related to Greek-Cypriots, Helle-
nes of Greece. Interestingly ~18% of our population are carriers of four 
or three risk alleles regarding warfarin metabolism, therefore they have a 
high predisposition for bleeding after taking high or even normal warfarin 
doses. Generally, our data show no significant difference in the frequency 
of CYP2C9 allelic variants when compared to the Caucasian population, but 
differ significantly when compared with Africans and Asians. Also, the fre-
quency of variant VKORC1−1639A differs between Greek-Cypriots and eve-
ry other population we compared. Finally, about 1/5 Greek-Cypriots carry 
three or four risk alleles and ~50% of them carry at least two independent 
risk alleles regarding warfarin metabolism, a potentially high risk for over-
anticoagulation.

 K. Voskarides: None. D. Hadjipanagi: None. S. Chrysanthou: None. C. Deltas: 
None.

J09.03
Studying the functions of heterologous intron-derived fragments 
within and outside the coding region on the expression of the human 
coagulation factor IX in cultured mammalian cells
M. Sam1, A. Zomorodipour2, G. Kardar3, M. Ghorbani2, M. Shokrgozar4, A. Amanzadeh5;  
1Institute of Biotechnology, Urmia University, Urmia, Islamic Republic of Iran, 2National 
Institute of Genetic engineering and Biotechnology, Tehran, Islamic Republic of Iran, 
3Immunology, Asthma & Allergy Research Institute, Tehran, Islamic Republic of Iran, 
4National Cell Bank of Iran, Pasture Institute of Iran, Tehran, Islamic Republic of Iran, 
5National Cell Bank of Iran, Pasture Institute of Iran, Tehranehran, Islamic Republic of 
Iran.

Hemophilia B is attractive candidate for gene therapy. In order to produce 
functional protein an efficient expression vector is required. In this study, 
eight CMV-regulated hFIX-expressing plasmids with different combinations 
of two human beta-globin (hBG) introns (in their corresponding locations 
inside the hFIX-cDNA) and liver-specific rat aldolase B intronic enhancer 
(rABE; upstream the CMV promoter) were constructed and used for the 
hFIX expression analysis in cultured HepG2 and Hek-293T .
In HepG2, rABE increased the hFIX expression levels when it was combined 
with the CMVp in different clones. Potential of the rABE in the intron-less 
construct was evidenced by 3 to 32.5-fold increase of the hFIX expression 
levels in comparison with other constructs.
In Hek-293T, the highest hFIX expression level was obtained from the in-
tron-less construct.
Evaluation of the intron removal from pre-mRNAs of different transfected 
cells revealed that the hBG introns are spliced either partially or improperly 
in both of the examined hosts which could explain the reduced hFIX expres-
sion levels from intron- containing plasmids.
Interestingly, mature hFIX mRNA was generated from the hBG intron-II 
containing construct in Hek-293T, whereas no detectable product of pro-
per splicing was evidenced from the same construct in HepG2. Our results 
support the gene- and host-dependence of fate and function of heterologous 
introns in a protein expression cassette. Based on data, the rABE is attrac-
tive element to achieve a higher expression level of therapeutic proteins in 
hepatocytes. Such a hybrid regulatory element might be able to prevent the 
inactivation of the CMVp in vivo.

 M. Sam: None. A. Zomorodipour: None. G. Kardar: None. M. Ghorbani: 
None. M. Shokrgozar: None. A. Amanzadeh: None.

J09.04
The HMGCL gene mutation c.504_505delCT causes two transcripts 
that are subject to Nonsense Mediated mRNA Decay
B. Puisac1, E. Teresa-Rodrigo1, M. Gil-Rodríguez1, M. Hernández1, C. Baquero1, A. Pié2, G. 
Bueno-Lozano1,2, F. J. Ramos1,2, J. Pié1;  
1University of Zaragoza Medical School, Zaragoza, Spain, 2Hospital Clinico Universitario 
„Lozano Blesa“, Zaragoza, Spain.

Eukaryotic cells can be protected against mutations that generate stop 
codons by nonsense-mediated mRNA decay (NMD) which eliminates the 
affected transcript and decreases the mRNA levels. Here, we study these 
phenomena in the stop codon mutation c.504_505delCT, the third most 
frequent mutation in HMG-CoA lyase deficiency (MIM #246450). This mu-
tation determines the occurrence of three mature transcripts: the mRNA 
transcript corresponding to the CT deletion itself, another containing a fra-

meshift deletion of exon 6 and the physiological transcript with exon 5 plus 
6 deletion.
As a model we used fibroblasts from a patient homozygous for the mutation 
c.504_505delCT which were treated with puromycin, a NMD mechanism in-
hibitor. After 6 hours of incubation with 100 μg/ml of puromycin, fibroblasts 
were harvested and total RNA extraction and quantitative real-time PCR ex-
periments were performed to analyze the level of three alternative mRNA 
transcripts before and after puromycine treatment.
The results showed that two mRNA transcripts which gave rise to a stop 
codon, one with CT deletion and other with exon 6 deletion, were affected 
by this process, increasing their levels by 10-fold after treatment. This is 
surprising because the mRNA transcript bearing the CT deletion generates a 
stop codon 31 nucleotides upstream the 3‘ exon-exon junction and does not 
follow the rule that the stop codon must be located further than 50 nucleoti-
des to be affected by NMD. This is, according to a new model of regulation 
of NMD, more complex and takes into consideration other sequence signals 
or distance parameters.

 B. Puisac: None. E. Teresa-Rodrigo: None. M. Gil-Rodríguez: None. M. 
Hernández: None. C. Baquero: None. A. Pié: None. G. Bueno-Lozano: 
None. F.J. Ramos: None. J. Pié: None.

J09.05
Evaluation of 454 Patients referred for Molecular Analysis of Alpha1-
antitrypsin Deficiency
S. Tunc, H. Onay, E. Karaca, A. Durmaz, A. Aykut, B. Durmaz, F. Ozkinay;  
Ege University Faculty of Medicine, Department of Medical Genetics, Izmir, Turkey.

Alpha1–antitrypsin (AAT) is a serin proteinase inhibitor that protects the 
connective tissue of the lungs from the elastase released from leucocytes. 
The AAT enzyme deficiency is a common autosomal codominant disorder 
characterized by a predisposition to emphysema and cirrhosis. The cause of 
the liver damage is not the deficiency of the protease inhibitor. Liver dama-
ge arises from the pathological polymerization of the AAT variant before its 
secretion from hepatocytes. AAT is encoded by the SERPINA1 gene on chro-
mosome 14. The variants within the AAT gene are classified according to the 
protease inhibitor (PI) system in which M is the normal allel and the inheri-
tance of S and Z alleles is associated with decreased levels of the protein.
The objective of this study is to investigate the presence of S and Z alleles in 
the patients tested for AAT mutations and having various indications. Bet-
ween the period of 2006-2013, 454 patients were tested for SERPINA1 gene 
using reverse hybridization assay in the molecular genetics laboratory at the 
Depertmant of Medical Genetics, Ege University.
Among 454 patients, 433 patients (95,3%) were found to be normal MM 
genotype, whereas 8 patients (1,76%) were PIMZ, 7 patients (1,54%) were 
PIMS, 6 patients (1,3%) carried homozygous mutations with PIZZ genotype.
Mutation detection rate was found to be low in our study group. It is conside-
red that careful examination and laboratory work of the patients are needed 
before the molecular genetic analysis for alpha1–antitrypsin deficiency.

 S. Tunc: None. H. Onay: None. E. Karaca: None. A. Durmaz: None. A. Aykut: 
None. B. Durmaz: None. F. Ozkinay: None.

J09.06
Association of fibroblast growth factor (FGF-21) as a biomarker 
with primary mitochondrial disorders, but not with secondary 
mitochondrial disorders (Friedreich Ataxia) in human patients
M. Salehi1, M. Houshmand2, M. Sadeghizadeh3, O. Aryani4;  
1Tarbiat Modares University - National Institute for Genetic Engineering and 
Biotechnology, Tehran, Islamic Republic of Iran, 2National Institute for Genetic 
Engineering and Biotechnology, Tehran, Islamic Republic of Iran, 3Tarbiat Modares 
University, Tehran, Islamic Republic of Iran, 4Special Medical Center, Tehran, Islamic 
Republic of Iran.

Mitochondrial respiratory chain deficiencies (RCD) are a group of more than 
100 disorders of adults and children, with highly variable phenotypes. The 
high prevalence of mitochondrial disorders (MIDs) urges the clinician to 
diagnose these disorders accurately, which is difficult in the light of highly 
variable and overlapping phenotypes, transmission patterns and molecular 
backgrounds.
Fibroblast growth factor 21 (FGF-21) is an important endocrine and parac-
rine regulator of metabolic homeostasis. FGF-21 could play a role in the 
metabolic alterations that often are associated with mitochondrial diseases. 
The aim of this study was to define the association of FGF-21 biomarker 
with human primary MIDs and secondary MIDs in the suspected patients 
in Iran.
Serum FGF-21 levels were determined using ELISA in 47 mitochondrial pati-
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ents including 32 primary MIDs, 15 secondary MIDs and 30 control subjects. 
We choose the Friedreich Ataxia (FA) as a model of secondary MIDs in this 
study. Serum FGF-21 levels were significantly (p < 0.05) higher in subjects 
with the primary MIDs compared to subjects without the MIDs. However, 
serum FGF-21 level did not show significantly increase in secondary MIDs 
with FA subjects. In conclusion, there is an association between increasing 
concentrations of FGF-21 with mitochondrial diseases and FGF-21 can be 
used as a biomarker for diagnosis of primary MIDs in human. This biomar-
ker is not appropriate choosing for diagnosis of FA patients.
Group Control Primary MIDs FA
Number of subjects 30 32 15
Gender (M/F) 17/13 17/15 9/6
FGF-21 level in male (pg/ml) 86.6 261.4 69.2
FGF-21 level in female (pg/ml) 88.7 422.4 75.1
FGF-21 level in all (pg/ml) 87.1 346.2 71.6

 M. Salehi: None. M. Houshmand: None. M. Sadeghizadeh: None. O. Aryani: 
None.

J09.07
Course and outcomes of Hurler syndrome in patients with later start 
of enzyme replacement therapy with human recombinant alpha-L-
iduronodase (ERT).
N. V. Buchinskaya, O. V. Kalashnikova, M. M. Kostik, V. G. Chasnyk;  
State Pediatric Medical University, Saint-Petersburg, Russian Federation.

Background: Mucopolysaccharidosis type I (MPS) is a genetic disease with 
a severe progressive multi-organic involvement and fatal prognosis. Early 
diagnostics and treatment, particularly ERT and hematopoietic stem cell 
transplantation improve quality and duration of life by delay of organ da-
mage.
Objective: to evaluate the course of the disease in cases of later start of 
ERT.
Materials and methods: 3 children aged 69,3 ±6,4 months at the beginning 
of ERT with the same mutation Q70X/ Q70X (2 girls - identical twins and 1 
boy) were monitored .
Results: the total number of infusions was 55 and 181 in twins and 127 in 
boy. Urine glycosaminoglycan during ERT decreased to 33%, 56% and 71%, 
respectively and reductions of hepatosplenomegaly, limitation of motion in 
affected joints, frequency of sleep apnea as well as absence of hydrocepha-
lus progress and hypertrophic cardiomyopathy were observed. In the end 
stage of the disease all children had respiratory failure (obstructive in boy, 
chronic restrictive in one girl and due to acute pulmonary oedema in the 
other), hypertrophic cardiomyopathy, relapse of hepatosplenomegaly, hy-
pocalcaemia and seizures. Few side effects, including low-grade fever and 
urticarial rashes were observed after the infusions 6-7.
Conclusions: the main cause of death in MPS I (Hurler) with later start of 
ERT was heart or respiratory failure after 15 - 45 months of ERT, growing 
steadily during the last 3 - 6 months of life despite the efficacy of ERT during 
the first period of treatment. 

 N.V. Buchinskaya: None. O.V. Kalashnikova: None. M.M. Kostik: None. V.G. 
Chasnyk: None.

J09.08
Exome sequencing revealed a NPC2 mutation in an Iranian Niemann 
Pick C-type 2 disease family
A. Alavi1, E. Elahi1, S. Nafissi2, H. Shamshiri2, M. Houshmand3, M. Malakooti Nejad4;  
1University of Tehran, School of Biology, College of Science,, Tehran, Islamic Republic of 
Iran, 2Department of Neurology, Tehran University of Medical Sciences, Tehran, Islamic 
Republic of Iran, 3National Institute of Genetic Engineering and Biotechnology, Tehran, 
Islamic Republic of Iran, 4Science and Research Branch, Islamic Azad University, Tehran, 
Islamic Republic of Iran.

Niemann-Pick type C (NPC) disease is a severe autosomal recessive neuro-
visceral disease that cause of mutation of the NPC1 or NPC2 gene resulting 
in accumulation of unesterified cholesterol in late endosomes and lysoso-
mes. NPC disease is difficult to be diagnosed and treated. We found an Ira-
nian consanguineous family with two affected individuals with a recessively 
inherited juvenile Niemman-Pick C-type 2 disease. Exome sequencing of 
these two affected siblings led us to identify a homozygous mutation in the 
NPC2 gene. The confirmation of NPC disease was assessed by filipin stai-
ning. Fibroblasts from the two NPC siblings showed a massive accumulation 
of unesterified cholesterol in the lysosomal compartment. MRI of patients 
showed white matter signal change and frontal lobe atrophy.

 A. Alavi: None. E. Elahi: None. S. Nafissi: None. H. Shamshiri: None. M. 
Houshmand: None. M. Malakooti Nejad: None.

J09.09
Non-classical PKU: report of a known missense mutation for the first 
time in iran
A. Saberi1,2, G. shariati1,3, M. Hamid4,3, H. Galehdari5,3;  
1Ahvaz Jundishpour university of medical sciences, Ahvaz, Islamic Republic of Iran, 
2Narges Genetics Lab, Ahvaz, Islamic Republic of Iran, 3Narges Genetic Lab, Ahvaz, 
Islamic Republic of Iran, 4Pasteu Institute, Tehran, Islamic Republic of Iran, 5Ahvaz 
Shahid Chamran university, Ahvaz, Islamic Republic of Iran.

PTPS deficiency is caused by mutations in PTS gene that encodes the 6-py-
ruvoyl-tetrahydropterin synthase, which is required for the second step of 
the de novo biosynthesis of BH4 starting from GTP. It is inherited as an auto-
somal recessive trait. We described here a germ line homozygous missense 
mutation in exon 6 of PTS gene that determines an amino acid substitution 
(Gly-> Arg) at codon 125. The index case was 4- year- old patient with an 
apparent deficiency of tetrahydrobiopterin (BH4), microcephally, psycho-
motor retardation, seizure and swallowing difficulties. PTS gene mutations 
screening was performed in exons 1-6, and the corresponding intro/exon 
boundaries by sequencing analysis. A rare homozygous GGA->AGA point 
mutation was found at codon 125 in exon 6. As expected on the basis of the 
homozygosity of the index case, the parents were consanguineous (second-
degree cousins). His mother and father were positive for heterozygous PTS 
mutation.
In conclusion, we identified a known germ line PTS gene mutation respon-
sible for non-classical phenylketonuria (PKU) during a routine screening of 
a patient referred for classical PKU.This is the first report of a nonclassical 
PKU due to PTS gene mutation in Iran.

 A. Saberi: None. G. shariati: None. M. Hamid: None. H. Galehdari: None.

J09.10
Biotinidase deficiency: Novel mutations in Algerian patients.
A. Tiar1, A. Mekki2, M. Nagara1, F. Ben Rhouma1, O. Messaoud1, N. Ben Halim1, R. Kefi1, M. 
Hamlaoui3, A. Lebied2, S. Abdelhak1;  
1Institut Pasteur de Tunis, Laboratoire de Génomique Biomédicale et Oncogénétique, 
Tunis, Tunisia, 2Pediatric Department, Hussein Dey Hospital, ,, Algiers, Algeria, 3Pediatric 
Critical Care Unit, Hussein-Dey Hospital, Algiers, Algeria.

Biotinidase deficiency (BD) is an autosomal recessive disorder of biotin me-
tabolism leading to varying degrees of neurologic and cutaneous symptoms 
when untreated. The disorder is characterized by mutational heterogeneity; 
indeed more than 100 mutations causing profound BD have been described. 
In the present study, we report the clinical and molecular investigation of BD 
in Algerian population.
We investigated four unrelated consanguineous Algerian families including 
five patients with profound BD and one child characterized as partial BD. 
Molecular investigation was performed by direct sequencing of BTD gene.
Mutation analysis revealed three novel mutations, c.del631C and c.1557T>G 
within exon 4 and c.324-325insTA in exon 3 of BTD gene.
To our knowledge, the present study is the first reporting clinical and mole-
cular investigation of BD in Algeria. Since newborn screening is not availab-
le, cascade screening in affected families would be very helpful to identify at 
risk individuals.

 A. Tiar: None. A. Mekki: None. M. Nagara: None. F. Ben Rhouma: None. O. 
Messaoud: None. N. Ben Halim: None. R. Kefi: None. M. Hamlaoui: None. A. 
Lebied: None. S. Abdelhak: None.

J09.11
The association between Factor V G1691A mutation and obstructive 
sleep apnoea syndrome: Preliminary results from Turkey
G. Bagci1, H. K. Kurtulgan1, O. T. Dogan2, O. Ozdemir3;  
1Department of Medical Genetics, Faculty of Medicine, Cumhuriyet University, Sivas, 
Turkey, 2Department of Chest Diseases, Faculty of Medicine, Cumhuriyet University, 
Sivas, Turkey, 3Department of Medical Genetics, School of Medicine, Canakkale Onsekiz 
Mart University, Canakkale, Turkey.

Obstructive sleep apnoea syndrome (OSAS) is a chronic complex disorder 
and characterized by recurrent episodes of complete or partial collapse of 
the upper airway during sleep, resulting in apneas or hypopneas, respective-
ly. Factor V Leiden G1691A is an autosomal dominant nucleotide transition 
resulting in an R506Q amino acid missense mutation that causes activated 
protein C resistance. In the present study, we aimed to investigate the asso-
ciation between Factor V Leiden G1691A mutation and the susceptibility 
and clinicopathological development of obstructive sleep apnoea syndro-
me.
For diagnosing OSAS, at least one full-night polysomnography was per-
formed in the patients. Factor V Leiden G1691A mutation was genotyped 
among 28 patients in comparison with 100 healthy individuals in case-con-
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trol study. The mutation analysis was performed by StripAssay technique 
using the ViennaLab CVD StripAssay.
There were 22 (78,6%) subjects with GG genotype and 6 (21.4%) subjects 
with GA genotype in patients and there were 93 (93%) subjects with GG 
and 7 (7%) subjects with GA genotype in healthy controls. We did not detect 
any homozygote for AA genotype in 128 subjects. There were 50 (89.2%) G 
allele and 6 (10.8%) A allele in OSAS Patients and 193 (96.5%) G allele and 7 
(3.5%) A allele in healthy controls. (p: 0.036 OR: 0.276 95% CI 0.084-0.9030 
for genotype distribution and (p: 0.041 OR: 0.302 95% CI 0.086-1.070) for 
allele distribution.
There were statistically significant difference between patients and controls 
in terms of FV Leiden genotype and allele distributions in the preliminary 
results of our study.

 G. Bagci: None. H.K. Kurtulgan: None. O.T. Dogan: None. O. Ozdemir: None.

J09.12
The potential association between IL6 -174G>C polymorphism and 
obesity
D. Cimponeriu1, C. Serafinceanu2, P. Apostol1, M. Toma1, M. Stavarachi1, I. Radu1, A. M. 
Craciun2, S. Spandole1, N. Panduru3, L. Rusu4, D. A. Ion3, G. Mihaescu5;  
1Department of Genetics, University of Bucharest, Bucharest, Romania, 2Department 
of Dialysis, Nicolae Paulescu National Institute of Diabetes, Bucharest, Romania, 
3Pathophysiology II, Carol Davila University of Medicine and Pharmacy, Bucharest, 
Romania, 4Laboratory of Molecular Biology, National Institute of Research and 
Development for Food Bioresources, Bucharest, Romania, 5Department of Microbiology, 
University of Bucharest, Bucharest, Romania.

Polymorphisms in IL6, ACE and ATR genes are associated with obesity. 
Torque teno virus (TTV) seems to be able to interfere with production of 
some proinflammatory cytokines associated with obesity and related phe-
notypes.
The aim of this study was to test the potential association between obesi-
ty, TTV infection and the IL6 -174G>C (rs1800795), ACE I/D (rs4646994), 
AT1R A1166C (rs5186) polymorphisms.
The polymorphisms and the presence of TTV were detected in blood samp-
les from 150 obeses and 150 normoponderal, healthy subjects using PCR 
based methods.
IL6 -174 CC genotype was more frequent in all obese patients (P=0.02) and 
in patients without TTV infections (P=0.03) than in controls. Obese women 
had more frequent TTV infections compared with normoponderal women 
(P=0.046). Obese subjects, regardless of gender (women P=0.03, men 
P=0.04), and healthy men (P<0.01) carriers of AT1R C allele had higher tri-
glycerides levels compared with non-carriers. The frequency of TTV in con-
trol group (70.67%) was similar with data reported in other populations.
The present study indicated that IL6 -174 CC genotype and TTV infections in 
women can be associated with common form of obesity.
Acknowledgments: This paper was financially supported by research pro-
ject PN II 42 -161/2008 and by the Sectoral Operational Programme Human 
Resources Development, financed from the European Social Fund and by 
the Romanian Government under the contract number POSDRU/89/1.5/
S/64109 and by the Romanian Ministry of Education and Research.

 D. Cimponeriu: None. C. Serafinceanu: None. P. Apostol: None. M. Toma: 
None. M. Stavarachi: None. I. Radu: None. A.M. Craciun: None. S. Spandole: 
None. N. Panduru: None. L. Rusu: None. D.A. Ion: None. G. Mihaescu: None.

J09.13
The protective effect of MCP-1 -2518 A>G promoter polymorphism in 
chronic renal failure patients requiring long-term hemodialysis in the 
central region of Turkey
B. Koksal1, G. Bagci2, H. K. Kurtulgan2, O. Ozdemir3;  
1Department of Molecular Biology and Genetics, Faculty of Science, Bartin University, 
Bartin, Turkey, 2Department of Medical Genetics, Faculty of Medicine, Cumhuriyet 
University, Sivas, Turkey, 3Department of Medical Genetics, Faculty of Medicine, 
Canakklale On Sekiz Mart University, Canakkale, Turkey.

Objective: Monocyte chemoattractant protein-1 (MCP-1), is a member of 
the CC chemokine family and responsible for monocyte and T lymphocytes 
recruitment in acute inflammation conditions. MCP-1 plays a major role in 
the pathogenesis and progression of different types of human renal disease. 
-2518 A>G polymorphism of the MCP-1 enhances expression of MCP-1 gene. 
In this study, we aimed to investigate the frequencies of MCP-1 gene -2518 
A>G promoter polymorphism among chronic renal failure (CRF) patients 
requiring long-term hemodialysis.
Patients and methods: Study population consisted of 201 unrelated, conse-
cutive adult chronic renal failure patients requiring long-term hemodialysis 
and 194 healthy controls living in city of Sivas in Turkey. The polymerase 

chain reaction-restriction fragment length polymorphism (PCR-RFLP) tech-
nique was used for genotyping of MCP-1 -2518 A>G polymorphism. Diffe-
rences between genotype distribution of two groups were compared by 
using χ² test.
Results: Genotype frequencies of the MCP-1 -2518 A>G were 103 for AA, 79 
for AG, and 19 for GG in the chronic renal failure patients and 67 for AA, 110 
for AG, and 17 for GG in healthy controls. There were statistically significant 
difference in terms of genotypic (χ²=12.69, p=0.02) and allelic (χ²= 5.36, p: 
0.02) frequencies of MCP-1 -2518 A>G between CRF patients and control 
subjects.
Conclusions: According to our results, in the patients group MCP-1 -2518 
AA genotype frequency was significantly higher than that of control group. 
Current data shows that AA genotype may cause susceptibility to CRF while 
G allele may have a protective effect on CRF patients.

 B. Koksal: None. G. Bagci: None. H.K. Kurtulgan: None. O. Ozdemir: None.

J09.14
The common polymorphism Val109Asp in the omentin gene 
is associated with daily energy intake in the Central-European 
population
Z. Splichal1, J. A. Bienertova Vasku1, F. Zlamal1, J. Tomandl2, M. Tomandlova3, M. Forejt4, 
S. Havlenova4, A. Jackowska4, J. Dobrovolny1, O. Slaby5, A. Vasku1;  
1Faculty of Medicine, Masaryk University, Department of Pathological Physiology, 
Brno, Czech Republic, 2Faculty of Medicine, Masaryk University, Department of 
Biochemistry, Brno, Czech Republic, 3Faculty of Medicine, Masaryk University, 
Department of Biochemistry, Brno, Czech Republic, 4Faculty of Medicine, Masaryk 
University, Department of Preventive Medicine, Brno, Czech Republic, 5Central European 
Technological Institute, Laboratory of Solid tumours, Brno, Czech Republic.

Background: Omentin was originally described in 2003 and was reported 
to be expressed specifically in human omental adipose tissue. Later on, it 
was reported that omentin is predominantly expressed in visceral adipose 
tissue, with adipose tissue stromal cells being the main source. Very little is 
known about the relationship between the genetic variability of the omentin 
gene and pathophysiology of obesity, although omentin is believed to play 
an important role in visceral obesity development. The aim of the study was 
to investigate two common polymorphisms in the omentin gene (rs2274908 
and rs2274907) and dietary composition and anthropometric parameters 
of obesity in the Central European population.
Material and methods: The total of 495 subjects were included into the stu-
dy (F/M 368/127, 46.0+-13.6y) that were further divided into the obese and 
non-obese cohorts (F/M 224/79, 50.3+-11.7y and F/M 144/48, 39.3+-13
.7y, respectively). Dietary habits were established using the 7-d food records 
and anthropometric parameters were measured.
Results: In the multivariate modelling, the rs2274907 polymorphism ex-
pressed independent prediction role for the daily energy intake, indepen-
dently on the age and gender distribution (p = 0.03), whereat the TT geno-
type was associated with the lowest average energy intake (7877+- 2780 J/
day) and the AA genotype with the highest daily intake of energy (8764+- 
2467 J/day).
Conclusion: This is so far the first study to investigate the polymorphisms 
in the omentin gene in a large population cohort of obese and non-obese 
individuals. Based on our results, the rs2274907 polymorphism could be 
associated with the daily energy intake.

 Z. Splichal: None. J.A. Bienertova Vasku: None. F. Zlamal: None. J. Tomandl: 
None. M. Tomandlova: None. M. Forejt: None. S. Havlenova: None. A. 
Jackowska: None. J. Dobrovolny: None. O. Slaby: None. A. Vasku: None.

J09.15
MTHFR, MTR and MTRR polymorphism in Moldavian patients with 
phenylketonuria
K. R. Boiciuc, N. M. Usurelu, V. C. Sacara;  
Institute of Mother and Child Care, Chisinau, Moldova, Republic of.

In a previous study on PKU Moldavian children the high level of Homo-
cystheine and low levels of Methionine and Taurine have been appreciated. 
The aim of our research is to appreciate the frequency of folate metabolizing 
genes in PKU and in control groups.
Materials and Methods: 80 Moldavian PKU patients and 165 healthy child-
ren as a control group have been tested. The PCR-RFLP assay was used to 
indentify the MTHFR C677T, MTR A2756G, MTRR A66G polymorphisms with 
HinfI, HaeIII and NdeI enzymes respectively. The distribution of genotypes 
in case and control groups was tested for deviation from Hardy-Weinberg 
equilibrium (HWE).
The results: Genotype frequencies in case group was conformed to HWE 
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expectation for MTHFR, MTR and MTRR. There was identified no significant 
differences in frequency in case and control groups in heterozygous state of 
MTHFR (47.5% vs 37.6%) and of MTRR (56.3% vs 63.0%) genes. The em-
phatic differences of heterozygous frequency there was determined in MTR 
gene (28.2% vs 42.4%). Patients with the MTR AG genotype may be show a 
lower risk of severe manifestation of disease (OR 0.53, 95% CI 0.29, 0.95) 
and these data were statistically significant (p=0.031). Individuals with 
MTRR GG genotype were suspected to have an increased risk of severe PKU 
manifestations (OR 4.62, 95% CI 0.4, 53.2) compared to individuals with AA 
(Ref) or AG genotypes (OR 0.80, 95% CI 0.4, 1.45), but this data were not si-
gnificant.Conclusion: Methionine cycles genes may be as a genetic modifier 
of PKU severity.

 K.R. Boiciuc: None. N.M. Usurelu: None. V.C. Sacara: None.

J09.16
Mass-specrometry and fluorimetry in diagnostics lysosomal storage 
diseases
M. Bayanova, B. Kamaliyeva, A. Vibe, D. Samatkyzy, G. Abildinova;  
National Research Center Maternal and Child Health, Astana, Kazakhstan.

In order to explore the activity of the enzymes α-galactosidase and α - iduro-
nidase in patients with deficiency of lysosomal enzymes, the diagnosis from 
dry blood spot was introduced.
The dry blood spots we investigated using the method of mass spectro-
metry so to determine the activity of the enzymes α-galactosidase (GLA), 
α-iduronidase (IDUA) by mass spectrometer ABI. The following pathologies 
were diagnosed: MPS I type in 43%, MPS II type in 14%, MPS IV type in 14%, 
MPS VI type in 29%. The external quality control samples were from the 
Center for Disease Control and Prevention.
The selective screening in the dry blood spots of healthy newborns using fluo-
rimetry was conducted to identify the activity of the enzyme α-galactosidase 
and α - iduronidase. The optical density of the studied enzyme extracts and 
standards were measured using the immunofluorescence with wavelength 
of excitation 365 mm, 450 mm emission.
The standard calibration curves were constructed, thus the regression equa-
tion was obtained: y = 22385x +80,679; R2 = 0, 9975 for measuring the acti-
vity of the enzyme α - galactosidase and y = 0, 0064 x +0, 5179; R2 = 0, 9821 
for measuring the activity of the enzyme α - iduronidase. The preliminary 
reference values for the activity of the enzyme α - iduronidase consisted in 
range 0, 1-2,47 pmol were obtained.

 M. Bayanova: None. B. Kamaliyeva: None. A. Vibe: None. D. Samatkyzy: 
None. G. Abildinova: None.

J09.17
Genetic screening of Iranian families with phenylketonuria
M. Hosseini1,2, T. Nazari1, N. Izadi1, H. Najmabadi1,2;  
1Kariminejad-Najmabadi Pathology & Genetics Center, Tehran, Islamic Republic of Iran, 
2Genetics Research Center, University of Social Welfare and Rehabilitation Sciences, 
Tehran, Islamic Republic of Iran.

Abstract
Phenylketonuria (PKU) is the most prevalent inborn error of metabolism an 
autosomal recessive disorder resulting from a deficiency of phenylalanine 
hydroxylase. PKU and non-PKU mild hyperphenylalaninemia (HPA) caused 
by mutations in the PAH gene. Untreated PKU can lead to mental retarda-
tion, so early diagnosis is very important to prevent severe mental illness. 
About 1–2% of cases of HPA are due to mutation in gene coding for tetrahy-
drobiopterin (BH4) which is PAH cofactor.
The incidence of PKU varies in different population. PKU occurs in about 1 
in 10,000 births in Caucasians. The incidence of the disease varies between 
1.7:10000 and 1:4000 in Iranian population. Due to relatively high preva-
lence of PKU in Iranian population of which the most severe forms are pre-
ventable by prenatal diagnosis, PKU carrier detection and PND has become 
part of national health program since September 2012. Among 20 families 
who referred to our laboratory since then, 15 known mutations including 10 
homozygote and 5 compound heterozygote mutations have detected using 
indirect RFLP analysis and direct DNA sequencing. A total of 5 families with 
incomplete genotype findings from both methods were further analyzed for 
existence of mutations in BH4 coding genes in non-classic PKU.
Molecular analysis for the remaining families is underway in order to deter-
mine the prevalence of the most frequent mutations in PAH gene in Iranian 
population.

 M. Hosseini: None. T. Nazari: None. N. Izadi: None. H. Najmabadi: None.

J09.18
Genetic association studies between known PTPN22 and SUMO4 gene 
variants and Type 1 diabetes (T1D) in Tamil, Indian population
S. R. Manyam1, U. Ratnamala2, K. R. S. S. Rao1, S. K. Nath3, U. Radhakrishna4;  
1Department of Biotechnology, Acharya Nagarjuna University, Guntur, India, 
2Department of Pharmacology, Creighton University, Omaha, NE, United States, 
3Arthritis and Clinical Immunology, Oklahoma Medical Research Foundation, Oklahoma 
City, OK, United States, 4Green Cross Pathology and RIA laboratory, Ahmedabad, India.

Type 1 diabetes (T1D), also known as ‘insulin-dependent diabetes mellitus 
(IDDM)’ results from a cellular-mediated autoimmune destruction of the β 
cells of the pancreas. Recently an increased incidence of gene polymorphis-
ms such as PTPN22, SUMO4, CTLA4 and IL2RA associated with T1D was 
reported, however no common gene mutations or pathogenic causative ge-
nomic variations have been identified until. We have recruited 800 spora-
dic cases with T1D patients, and an equal number of age-matched controls 
from south India. Recently we completed an initial targeted two known and 
well-associated their polymorphism in its involvement in the pathogenesis 
of Type-1 diabetes (i.e. PTPN22 and SUMO4) in 100 selected T1D individu-
als and equal controls using SNP array. The data showed PTPN22 polymor-
phism (SNP rs2476601, 1858C>T) was not associated with in any of the TD1 
subjects of Indian origin as the SNP marker rs2476601 was monomorphic 
(G/G) in both T1D subjects and controls. The data of SUMO4 gene variati-
on (rs237025, 163A>G, M55V) which has been shown to be a susceptibility 
marker in type-1 diabetes showed a higher frequency of combined AG and 
GG genotypes (64%) in the affected individuals than in matched controls 
(56%) of Indian origin. However, the “G” allele frequency between cases and 
controls are not statistically significant (40% in cases vs. 35% in controls, 
OR (C.I.) = 1.23 (0.82-1.85), chi2=1.07, p=0.30), probably due to small samp-
le sizes. To the best of our knowledge, this is the first targeted genetic study 
on the association of genetic loci in Type 1 diabetic patients in India.

 S.R. Manyam: None. U. Ratnamala: None. K.R.S.S. Rao: None. S.K. Nath: 
None. U. Radhakrishna: None.

J09.19
11 β-hydroxylase deficiency: identification of two novel CYP11B1 
mutations in a Tunisian family
I. Ben Charfeddine1, F. G. Riepe2, N. Kahloul3, A. E. Kulle2, L. Adala1, O. Mamaï1, A. 
Amara1, A. Mili1, F. Amri3, A. Saad1, P. M. Holterhus2, M. Gribaa1;  
1Laboratory of Human Cytogenetics, Molecular Genetics and Reproductive Biology, 
Farhat Hached University Hospital, Street Ibn El Jazzar, Sousse, Tunisia, 2Department 
of Pediatrics, Division of Pediatric Endocrinology and Diabetes, University Hospital 
Schleswig-Holstein, Christian-Albrechts University of Kiel, Kiel, Germany, 3Department of 
Pediatrics, Ibn El Jazzar Hospital, Kairouan, Tunisia.

Steroid eleven beta hydroxylase deficiency (11β-OHD) is the second most 
common form of congenital adrenal hyperplasia, accounting for 5-8% of all 
cases. It is an autosomal recessive enzyme defect impairing the biosynthesis 
of cortisol. Virilization and hypertension are the main clinical characteri-
stics of this disease.

In Tunisia, the incidence of 11β-OHD appears higher due to a high rate of 
consanguinity (17.5% of congenital adrenal hyperplasia). The identical pre-
sentation of genital ambiguity (females) and pseudo-precocious puberty 
(males) can lead to misdiagnosis with 21 hydroxylase deficiency. The cli-
nical hallmark of 11β-hydroxylase deficiency is variable, and biochemical 
identification of elevated precursor metabolites is not usually available.

In order to clarify the underlying mechanism causing 11β-OHD, we perfor-
med the molecular genetic analysis of the CYP11B1 gene in a female patient 
diagnosed as classical 11β-OHD. The nucleotide sequence of the patient’s 
CYP11B1 revealed two novel homozygous mutations in exon 4: a missen-
se mutation c.650G>T (p.S217I) combined with an insertion of a thymine 
at the c.652-653 position (c.652_653insT), leading to a reading frame shift, 
multiple incorrect codons, and a premature stop codon, that drastically af-
fects normal protein function leading to a severe phenotype with ambiguous 
genitalia and hypertension characterizing the congenital adrenal hyperpla-
sia disease due to 11β-hydroxylase deficiency.

 I. Ben Charfeddine: None. F.G. Riepe: None. N. Kahloul: None. A.E. Kulle: 
None. L. Adala: None. O. Mamaï: None. A. Amara: None. A. Mili: None. F. Amri: 
None. A. Saad: None. P.M. Holterhus: None. M. Gribaa: None.
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J09.20
Cystic fibrosis and severe liver disease
I. M. Ciuca1, L. L. Pop1, L. Tamas2, Z. Popa3, Z. L. Popa2;  
1Pediatric II Department, Timisoara, Romania, 2University of Medicine and Pharmacy 
Victor Babes, Timisoara, Romania, 3National Cystic Fibrosis Centre, Timisoara, Romania.

Background: Liver cirrhosis is the end stage of cystic fibrosis liver disease 
(CFLD) with an important implication on disease‘s outcome. Vascular com-
plication, with occurrence of portal hypertension is an alarming stage consi-
dering the risk of variceal bleeding.
Objective: Evaluation of severe liver disease with portal hypertension (PH) 
in CF patients and identification of its prevalence and risk factors.
Methods: Study evaluated prospectively, 159 patients for five years. They 
were routinely followed-up by clinical assessment, liver biochemical tests, 
ultrasound examinations (US); transient elastography , magnetic resonance 
MRI and endoscopy in some cases.
Results: Fifty five patients, with the median age at diagnosis 12.4 years were 
diagnosed with cystic fibrosis associated liver disease, with slight predomi-
nance of boys. Severe liver disease occurred in 11 patients (20%) of which 
5 with oesophageal varices. All of them had history of meconium ileus and 
homozygous for F508 del; with an important boys predominance in patients 
with portal hypertension (80%). CF associated liver cirrhosis occurred more 
frequently in patients aged over 10 yrs. Pancreatic insufficiency and severe
mutations was strongly associated with portal hypertension.
Conclusion: Children with cystic fibrosis older than 10 year, with history of 
meconium ileus, pancreatic insufficiency and severe mutation were more li-
kely predisposed to liver cirrhosis with portal hypertension. Further studies 
should follow risk factor for development of cystic fibrosis liver disease and 
how they can be influenced, in order to prevent the development of liver 
cirrhosis.

 I.M. Ciuca: None. L.L. Pop: None. L. Tamas: None. Z. Popa: None. Z.L. Popa: 
None.

J09.21
Bulgarian newborn screening program and selective screening 
for inherited metabolic diseases - improvements by tandem mass 
spectrometry
M. B. Ivanova;  
National Genetic Laboratory, University Hospital of Obstetrics and Gynecology, Sofia, 
Bulgaria.

Introduction: National Genetic Laboratory offers modern and widely appli-
cable genetic services for diagnosis and prevention of Inherited Metabolic 
Diseases in Bulgaria. The Laboratory performs: mass neonatal screening for 
Phenylketonuria (up to now more than 2 million newborns were screened); 
selective screening for over 70 Inherited Metabolic Diseases; Prenatal me-
tabolic and enzymatic diagnosis. Aims: improvement of newborn screening 
program in Bulgaria, while preparing to expand the program. And develop-
ment of selective screening program for kids and adults in risk, using the 
method for analysis of Amino Acids and Acylcarnitines by Tandem mass 
spectrometry. Results: more than 40% recall rate reduction for neonatal 
screening program. The cut-offs for Bulgarian population for 11 amino acids 
and 29 acylcarnitines were found. Samples from more than 400 patients 
with clinical symptoms for Inherited Metabolic Diseases were tested. Two 
cases of Medium-Chain Acyl-CoA Dehydrogenase Deficiency were found po-
sitive and confirmed on DNA level. The samples from the newborn cards of 
the patients were analyzed retrospectively and the specific profile of acyl-
carnitines was found, which prove the reliability of the method for newborn 
screening in asymptomatic phase of the disease. Conclusions: a reliable MS-
MS method, which covers up to 30 disorders, has been developed. Current-
ly the method is used for selective screening of patients with clinical sym-
ptoms. And as second tier analysis in the newborn screening program.

 M.B. Ivanova: None.

J09.22
Differential diagnosis of MODY diabetes in patient population from 
Bosnia-Herzegovina
N. Lojo - Kadric1, Z. Velija - Asimi2, S. Hasanbegovic2, J. Ramic1, K. Radic1, L. Kapur - 
Pojskic1;  
1Institute for genetic engineering and biotechnology, Sarajevo, Bosnia and Herzegovina, 
2Clinical Center University of Sarajevo, Sarajevo, Bosnia and Herzegovina.

MODY (maturity-onset diabetes of the young) is an autosomal dominant 
form of diabetes that is usually manifested before the 25-year of life. This 
type of diabetes is caused by defects in the primary insulin secretion. The-
re are several types of MODY, which could be described as „monogenic“ di-

seases, where mutations in a single gene are responsible for a particular 
type of MODY. Currently, there are eleven types of MODY, from which the 
most common types are MODY 2 and MODY 3 (with mutations on GCK and 
HNF1A genes, respectively).
There is no known incidence of MODY in diabetic population in Bosnia and 
Herzegovina, since until recently genetic testing for this type of diabetes was 
not available in this country. Goal of this ongoing study was to determine in-
cidence of MODY and most common type of MODY in population of diabetics 
in Bosnia and Herzegovina.
As the material for this study 3 ml of whole blood from 20 diabetic subjects 
is used. Isolation of DNA was performed by salting-out method. Identifica-
tion of mutations was made with MLPA (multiplex ligase-dependent probe 
amplification) technique, with MLPA kits P24 and P357 (Mrc-Holland). Sta-
tistical analyses were performed with Coffalyser software (Mrc-Holland).
All samples were typed successfully. Of the twenty subjects analyzed, muta-
tions are identified in only two subjects, which correspond to 10% incidence 
of MODY in Bosnia and Herzegovina. Both subjects had mutation in the HN-
F1A gene, so they were diagnosed with MODY 3 type.

 N. Lojo - Kadric: None. Z. Velija - Asimi: None. S. Hasanbegovic: None. J. 
Ramic: None. K. Radic: None. L. Kapur - Pojskic: None.

J09.23
A rare R151S missense mutation in MEFV gene in a Turkish FMF 
patient
H. K. Kurtulgan, G. Bagci, G. E. Goktolga;  
Department of Medical Genetics, Faculty of Medicine, Cumhuriyet University, Sivas, 
Turkey.

Familial Mediterranean fever (FMF) is an autosomal recessive autoinflamm-
atory disease and characterized by recurrent fever and inflammation of pe-
ritoneum, synovium and pleura. The disease primarily affects populations 
surrounding the Mediterranean basin: Jews, Armenians, Arabs, Turks and 
Greeks. The responsible gene, MEFV located chromosome 16p13.3 and con-
sists of 10 exons and encodes a protein of 781 amino acids called pyrin or 
marenostrin.
Up to date, 250 sequence variants in MEFV gene have been reported in Infe-
vers database (accessed 12 Feb. 2013). The most frequent mutation M694V 
followed by E148Q, M680I (G/C) and V726A in Turkish FMF patients. During 
MEFV gene mutation screening among FMF patients for molecular diagnosis 
we identified a rare R151S (c.453G>C; p.Arg151Ser) missense mutation in 
2th exon of MEFV gene which shown compound heterozygosity with E148Q 
mutation in a 18 years-old Turkish male patient with bilateral wrist arthritis 
and who lived in Sivas, the central region of Turkey. According to Infevers 
database, our case is the second R151S mutation, other case have been re-
ported on 2008 by Berdeli et al. in Turkey.
We used direct DNA sequencing method for sequencing in two exons (2,10) 
of MEFV gene. SeqScape 2.0 sequence analysis software was employed for 
evaluation of two exon’s sequences.
It is important to identify missense mutations in order to clarify their impor-
tance in FMF pathogenesis. Detailed clinical and molecular analyses are hel-
pful for providing data to be used in genetic counseling for FMF patients.

 H.K. Kurtulgan: None. G. Bagci: None. G.E. Goktolga: None.

J09.24
Analysis of mitochondrial DNA polymorphism in Tunisian Type 2 
Diabetes
S. Hsouna1,2,3, N. Ben Halim1,3, K. Lasram1,3, I. Arfa1,3, A. Abid4, S. Abdelhak1,3, R. Kefi1,3;  
1Institut Pasteur de Tunis, Laboratoire de Génomique Biomédicale et Oncogénétique, 
Tunis, Tunisia, 2Faculté de Médecine de Tunis, Unité des Maladies Neurologiques de 
l’Enfant, Tunis, Tunisia, 3Université Tunis El Manar, Tunis, Tunisia, 4Institut National de 
Nutrition, Tunis, Tunisia.

Background: Type 2 diabetes (T2D) is a complex metabolic disorder charac-
terized by hyperglycemia as a result of impaired insulin secretion and/or 
insulin resistance. The phenotypic expression of the disease may be influen-
ced by ethnic differences, environmental and genetic factors. Genetic varia-
tions in the non-coding region of mitochondrial DNA may play an important 
role in the pathogenesis of T2D and its complications. Nevertheless, the im-
plication of certain mitochondrial variants in T2D is still controversial.
We aimed to explore whether mitochondrial DNA variants contribute to the 
susceptibility to T2D in Tunisian population.
Patients and methods: A case control association study was performed on 
64 T2D patients and 77 controls. The hypervariable region 1 (HVS1) from 
np16069 to np16400 of the mitochondrial DNA was amplified and sequen-
ced. Statistical analysis was carried out using STATA program.
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Results: Analysis of the T16189C variant showed that this SNP is common in 
Tunisia with a frequency of (~30%) in both T2D patients and controls. Sta-
tistical analysis showed that T16189C variant was unlikely to be associated 
with T2D in Tunisians. In addition, the remaining studied SNPs (87) from 
the HVS1 region showed that only the distribution of the G16390A variant 
was significantly different between T2D and controls (p = 0.04). Multivariate 
logistic-regression analysis with adjustment for age, sex and BMI revealed 
that G16390A variant was not associated with susceptibility to T2D.
Conclusion: We found no statistical evidence to support an association bet-
ween T2D and HVS1 polymorphism in the studied Tunisian population.

 S. Hsouna: None. N. Ben Halim: None. K. Lasram: None. I. Arfa: None. A. 
Abid: None. S. Abdelhak: None. R. Kefi: None.

J09.25
A rare case of Hunter syndrome
O. Marginean1, C. Banescu2, C. Duicu1;  
1Pediatric Department, University of Medicine and Pharmacy Tg. Mures, Romania, Tg. 
Mures, Romania, 2Genetic Department, University of Medicine and Pharmacy Tg. Mures, 
Romania, Tg. Mures, Romania.

We present a rare case of mucopolysaccharidosis (MPS) with an atypical 
presentation of high stature, mental retardation and absence of corneal 
clouding.This report is of a 2.7 year-old boy who presented to hospital with a 
history of recurrent respiratory tract infections and frequent ear infections. 
On examination he was high statured (SDS + 3.46), moderately overweight 
(+ 25.94% on his height). His neck was short, he had coarse facial features, 
a depressed nasal bridge and small stubby fingers with flexion of distal in-
terphalangeal joints, joint stiffness, protruding abdomen with umbilical her-
nia, hepatomegaly and splenomegaly. There was mild mental retardation.
The clinical appearance was suggestive of a mucopolysaccharidosis. Dosage 
of enzymes playing role in mucopolysaccharide lysosomal metabolism re-
vealed low levels of iduronate-2-sulfatase (IDS), changes suggestive of type 
II mucopolysaccharidosis. Enzymatic diagnosis was confirmed by molecular 
DNA analysis that revealed that mutation IDS gene in intron 3 (c.419-2A> G) 
in homozygous form. Enzyme replacement therapy with recombinant hu-
man iduronate-2-sulfatase ( Elaprase®) was started.

 O. Marginean: None. C. Banescu: None. C. Duicu: None.

J09.26
Case of Hutchinson-Gilford Progeria syndrome from Russia
N. V. Komarova1, T. Adyan1, V. P. Fedotov2, A. V. Polyakov1;  
1Research Center for Medical Genetics, Moscow, Russian Federation, 2Regional Clinical 
Hospital, Genetic counseling,, Voronezh, Russian Federation.

Hutchinson-Gilford Progeria syndrome (HGPS) is a rare sporadic autoso-
mal-dominant disorder (MIM 176670) an incidence of ∼1 in 4000000 live 
births characterized by short stature, low body weight, early loss of hair, 
lipodystrophy, scleroderma, and facial features that resemble aged persons. 
The leading cause of death is cardio-/cerebro-vascular accidents associated 
with atherosclerosis. The genetic basis in most cases is a mutation at the 
nucleotide position 1824 of the lamin A gene.
We herein report a girl aged 2 years 8 months with a weight of 10.5 kg and 
a length of 76 cm. She was a child of the second pregnancy, 34 weeks of ge-
station with a mass of 2600 g and a length of 46 cm from young and healthy 
parents. Physical development of the girl proceeded to a year delay, no back-
log of psychomotor development. Proband had typical phenotypic features: 
alopecia (loss of hair including scalp and eyebrows), prominent scalp veins 
and forehead, micrognathia, significant loss of subcutaneous fat, a violation 
of depigmentation in patches of irregular shape, camptodactyly hands and 
short stature. Cardiovascular disease during the examination of the child 
has not been identified.
The genetic study of peripheral blood-derived DNA of patient with classical 
progeria showed a typical de novo single-base pair substitution c.1824C>T 
(GGC>GGT, p.Gly608Gly) within the exon 11. This mutation creates an ab-
normal splice donor site, leading to the formation of a truncated lamin A 
protein progerin.
Future research into HGPS could also provide important clues about the ge-
neral process of aging and aging-related diseases.

 N.V. Komarova: None. T. Adyan: None. V.P. Fedotov: None. A.V. Polyakov: 
None.

J09.27
Familial case of c.413T>C PHEX gene mutation leading to X-linked 
hypophosphatemic rickets
L. Cimbalistiene, O. Liaugaudiene, A. Utkus;  
Department of Human and Medical Genetics, Faculty of Medicine, Vilnius University, 
Vilnius, Lithuania.

We report on a 3 years old girl referred for evaluation because of familial 
skeletal abnormalities (short stature, lower extremity bowing). The pro-
band is the first child of non-consanguineous parents, born after uncompli-
cated pregnancy with birth weight 3600 g, height 57 cm. Her psychomotor 
development was normal; she has got prophylactic doses of vitamin D. At 
the 5 months old varum deformity of legs was observed. Hypophosphate-
mia, increased alkaline phosphatase level, lower level of 25-OH vitamin D 
and normal level of calcium were detected in serum; parathyroid hormone 
level was slightly increased. Proband`s hearing and dentition were normal, 
her stature was short (3-10‰).
Skeletal abnormalities were observed in proband`s father`s side of the pe-
digree: genu varum and short stature (proband`s father height is 162 cm, 
his brother - 149 cm, their mother (proband`s grandmother) - 149 cm). The 
extremity bowing was more severe in males. The teeth of proband`s father 
were irregular size and position.
Clinical diagnosis of X-linked hypophosphatemic rickets (XLHR) was formu-
lated. The sequencing of all exons and exon-intron boundaries of PHEX gene 
detected c.413T>C missense mutation, leading to p.Leu138Pro substitution, 
which is predicted to cause changes in three-dimensional protein structure. 
Substituted leucine is strictly conserved not only human, but also in mam-
mals’ endopeptidases. c.413T>C mutation was first published by Rowe et 
al. in 1997, since then it was described as pathogenic in two more papers. 
To our knowledge, it is the second reported case of familial c.413T>C PHEX 
gene mutation. The clinical diagnosis of XLHR was confirmed.

 L. Cimbalistiene: None. O. Liaugaudiene: None. A. Utkus: None.

J09.28
Gonadal mosaicism with a New Mutation in the Wilson Disease Gene, 
ATP7B in a Family
M. A. Soylemez, A. I. Guney;  
MARMARA UNIVERSITY MEDICAL SCHOOL, ISTANBUL, Turkey.

OBJECTIVE: Wilson disease (WND), an autosomal recessive disorder of cop-
per transport with a broad range of genotypic and phenotypic characteri-
stics, results from mutations in the ATP7B gene. We report a new mutation 
in the Wilson disease gene ATP7B in a family.
CASE PRESENTATION: Mutation analysis was carried out on 5 subjects in 
one family and new mutation not previously reported was identified: 
c.3106G>A. This new mutation was carrying by mother and two siblings. 
However, father was carrying heterozygous c.2128G>A mutation with two 
siblings. Interestingly, one of the siblings was not carrying c.3106G>A mu-
tation, but was carrying c.2128G>A and c.3007G>A mutations, and showed 
clinical and biochemical characteristics of the Wilson disease. The mutation 
c.3007G>A was related with gonadal mosaicism. There was no clinical fin-
dings with youngest sister but molecular genetics and biochemical results 
showed concordance with Wilson disease. The oldest sister (proband) did 
not have clinical findings and biochemical results with Wilson disease, but 
had compound heterozygosity, one of the mutation was new, and the other 
mutation was related with gonadal mosaicism. The proband was 27 years 
old, and new mutation was not showing biochemical and clinical findings of 
the Wilson disease, however ıt must not exclude the age-dependent effect.
CONCLUSIONS: We do not know genetic effects of the new mutation 
c.3106G>A and clinical future of patients, but we must monitor carefully the 
biochemical abnormalities and clinical picture of the Wilson disease. The 
discovery of the new Wilson disease gene could open up a new molecular 
diagnostic approach.

 M.A. Soylemez: None. A.I. Guney: None.

J10.01
Exploring the role of microRNAs in multiple sclerosis: an unexpected 
anti-inflammatory potential?
J. Perez;  
Cem-cat, Barcelona, Spain.

Abstract
In the past years, microRNAs (miRNAs) have arisen as novel regulators of 
most cellular processes in homeostasis and disease. Lately, their involve-
ment in autoimmune diseases has become of interest, particularly in mul-
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tiple sclerosis (MS). To investigate the contribution of miRNAs to this hete-
rogeneous disease and study their role as potential therapeutic targets, we 
have conducted an in-depth analysis of the cellular pathways regulated by 
the potentially most relevant miRNAs in MS.
For this purpose, we performed an extensive and stepwise search on pu-
blished data in order to identify miRNAs that, on one hand, were known to 
play key roles in naïve T cells and differentiated pathogenic, memory and 
regulatory CD4+ T cell subsets (Th1 / Th2 / Th17/ Tregs) and, on the other 
hand, were found to be dysregulated in MS patients, obtaining a shortlist 
of 13 candidate miRNAs. In a second step, by using online databases and 
restrictive filtering we generated a set of 903 validated and highly predicted 
gene targets from these miRNAs. Functional annotation studies conducted 
with Ingenuity Pathway Analysis led to the identification of a number of cel-
lular pathways regulated by candidate miRNAs that are known to play im-
portant roles in MS etiopathogenesis. Overall, our results point to an immu-
ne-suppressive role of miRNAs in T cells during MS and provide a rationale 
for future research studies of selected candidate miRNAs in the disease.

 J. Perez: None.

J10.02
Protective effects of Interleukin (IL)-6 gene polymorphisms against 
recurrent aphthous stomatitis
N. Karakus1, S. Yigit1, A. Rustemoglu1, G. Kalkan2, N. Bozkurt1;  
1Gaziosmanpasa University, Faculty of Medicine, Department of Medical Biology, Tokat, 
Turkey, 2Gaziosmanpasa University, Faculty of Medicine, Department of Dermatology, 
Tokat, Turkey.

Recurrent aphthous stomatitis (RAS) is a common ulcerative disease of 
the oral mucosa. The aim of the present study was to examine the possible 
role of Interleukin (IL)-6 gene polymorphisms in the development of RAS. 
This study comprised 184 RAS patients, 118 females and 66 males, and 
150 healthy controls, 88 females and 62 males. Peripheral blood samples 
were genotyped using polymerase chain reaction (PCR) and restriction frag-
ment length polymorphism (RFLP) analyses for the IL-6 gene -174G/C and 
-572G/C polymorphisms.
The distributions of genotype and allele frequencies of IL-6 gene -174G/C 
and -572G/C polymorphisms were statistically different between RAS pati-
ents and control group (genotype p=0.000 and p=0.001, allele p=0.000 and 
p=0.000, respectively). The genotype and allele frequencies of variant type 
of both the polymorphisms were higher in control group. So it seems that 
these polymorphisms had protective effect against RAS. After stratifying 
RAS patients according to clinical and demographical characteristics, no si-
gnificant association was observed.
In conclusion we demonstrated that genotype and allele frequencies of IL-6 
gene -174G/C and -572G/C polymorphisms were statistically different bet-
ween RAS patients and controls and were protective against RAS. Further 
studies with larger number sizes of patients are needed.

 N. Karakus: None. S. Yigit: None. A. Rustemoglu: None. G. Kalkan: None. N. 
Bozkurt: None.

J10.03
Circulating levels of RANTES and -403G/A promoter polymorphism 
in association to acute heart failure after STEMI and to cardiogenic 
shock
J. Lipkova1, J. Parenica2, K. Helanova3, J. Tomandl4, P. Kala5, J. Spinar5, A. Vasku1, M. 
Pavkova Goldbergova1;  
1Department of pathological physiology, Faculty of medicine, Masaryk university, Brno, 
Czech Republic, 2Masaryk Univesrsity, University Hospital Brno, University Hospital St 
Anne’s, Brno, Czech Republic, 3Masaryk University, University Hospital Brno, Brno, Czech 
Republic, 4Masaryk University, Brno, Czech Republic, 5Masaryk University, University 
Hospital Brno, University Hospital St Anne’s, Brno, Czech Republic.

Chemokines, including RANTES, play crucial role in processes of inflam-
mation during cardiovascular disorders. They have been associated with 
increased risk of atherosclerotic progression and therefore an increased 
risk of acute myocardial infarction and subsequent complication - cardio-
genic shock, heart failure. This study aimed to evaluate the role of RANTES 
-403G/A polymorphism and levels in circulation in processes of develop-
ment and progression of myocardial infarction and cardiogenic shock. A 
total of 609 patients with ST segment elevation myocardial infarction, 43 
patients with cardiogenic shock and 130 control subjects were enrolled in 
the study. RANTES -403G/A promoter polymorphism and baseline serum 
RANTES levels were analyzed. In present study, we associated RANTES -403 
G/A promoter polymorphism with acute heart failure and ejection fraction 
in patients with myocardial infarction (p = 0.006; p = 0.02). A difference in 

circulating RANTES levels was observed between controls and STEMI sub-
jects (p = 0.03). We found a decreasing tendency of serum RANTES levels 
with the severity of myocardial infarction and progression, with the lowest 
levels in patients with cardiogenic shock. Further, in STEMI patients the se-
rum RANTES levels were correlated to levels of BNP and NTproBNP (p = 
0.003; p = 0.03), and to ejection fraction (p = 0.05). Our results suggest the 
role of RANTES in cardiogenic shock and acute heart failure in hospital pha-
se after myocardial infarction. RANTES might be considered as a marker of 
cardiogenic shock and acute heart failure in hospital phase after myocardial 
infarction at the time of admission.

 J. Lipkova: None. J. Parenica: None. K. Helanova: None. J. Tomandl: None. P. 
Kala: None. J. Spinar: None. A. Vasku: None. M. Pavkova Goldbergova: None.

J10.04
Is individual susceptibility to periprosthetic osteolysis associated 
with differences in cytokine expression-response of peripheral 
mononuclear cells (PBMC) to pro-inflammatory stimulus?
P. Schneiderova1, T. Tomankova1, F. Mrazek1, J. Gallo2, E. Kriegova1;  
1Dept. of Immunology, Faculty of Medicine and Dentistry, Palacky University, Olomouc, 
Czech Republic, 2Dept. of Orthopaedics, Faculty of Medicine and Dentistry, Palacky 
University and University Hospital, Olomouc, Czech Republic.

Individual susceptibility to periprosthetic osteolysis around total hip ar-
throplasty (THA) may be associated with genetic variations in cytokine ge-
nes. Here, we investigated whether cytokine expression-response of PBMC 
to pro-inflammatory stimulus differ between patients with severe/mild 
osteolysis and in subgroups according to the presence of TNF-238*A, an al-
lele associated with severe osteolysis.
PBMC obtained from 32 THA patients (severe osteolysis, n=23; mild osteoly-
sis, n=9) were stimulated with lipopolysaccharide; further subgroups were 
formed according to the TNF-238 genotype (11 carriers/21 non-carriers of 
TNF-238*A allele). Protein concentrations of IL-2, IL-5, IL-10, IFN-γ, TNF-α, 
VEGF, OPG and RANKL in supernatants were measured using Luminex and 
ELISA.
Of studied cytokines, elevated expression of IL-2, IL-5, IFN-γ, VEGF, OPG, 
RANKL (p<0.05) was observed in supernatants from patients with seve-
re osteolysis compared to those with mild osteolysis, irrespective of TNF-
238 genotype. Patients with TNF-238 GG genotype with severe osteolysis 
showed up-regulated expression of all studied cytokines, except IL-10 and 
VEGF, comparing to those with mild osteolysis. In severe osteolysis, the car-
riers of rare TNF-238*A allele showed lower expression of IL-2, IL-5, IFN-γ, 
TNF-α, RANKL (p<0.05) when comparing to non-carriers.
In conclusion, carriers of TNF-238*A allele with severe osteolysis showed 
different cytokine expression pattern in response to pro-inflammatory sti-
mulus comparing to non-carriers of TNF-238*A allele with severe osteolysis 
as well as THA patients with mild osteolysis. Molecular mechanism by which 
TNF-238*A allele increases a risk of severe osteolysis should be further in-
vestigated.
Grant support: IGA MZ CR NT/11049 and IGA LF_2013_13. 

 P. Schneiderova: None. T. Tomankova: None. F. Mrazek: None. J. Gallo: 
None. E. Kriegova: None.

J10.05
Expression profiling revealed similar cytokine-expression profiles in 
pseudosynovial tissues retrieved from aseptically failed hip and knee 
arthroplasties
T. Tomankova1, E. Kriegova1, J. Gallo2;  
1Dept. of Immunology, Faculty of Medicine and Dentistry, Palacky Univesity, Olomouc, 
Czech Republic, 2Dept. of Orthopaedics, Faculty of Medicine and Dentistry, Palacky 
University and University Hospital, Olomouc, Czech Republic.

Aseptic loosening accompanied by osteolysis is the most frequent long-term 
complication of total hip (THA) and knee (TKA) arthroplasties. Despite ana-
tomic, kinematic and biomechanical distinctions between THA/TKA, there 
is no information on differences in cytokine-expression profiles between 
periprosthetic tissues retrieved from aseptically failed THA and TKA.
We therefore investigated mRNA expression profiles of candidate cytokines 
and their receptors involved in the inflammation (TNF-α, IL-2, IL-2R, IL-6, IL-
10, IL-10R, TGF-β) and osteoclastogenesis (RANKL, OPG, SOCS3, DC-STAMP) 
in pseudosynovial tissues obtained from 36 patients with aseptically failed 
THA/TKA and 31 control patients with hip/knee primary osteoarthritis 
using quantitative RT-PCR.
When compared to controls, the expression of OPG, TNF-α, IL-10, IL-10R was 
lower in failed arthroplasties, however the difference reached significance 
only in TKA (p≤0.05). IL-2, IL-2R, IL-6 and TGF-β mRNA expression did not 
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differ between patients and controls (p≥0.05). DC-STAMP was upregulated 
only in THA (p=0.0008), while reduced expression of RANKL (p<0.005) and 
elevated expression of SOCS3 (p<0.01) was detected in both THA and TKA 
tissues comparing to controls. Higher number of mRNA transcripts for all 
investigated cytokines and receptors was detected in THA comparing to 
TKA tissues.  Although similar cytokine-expression profiles were associated 
with aseptically failed TKA and THA, higher cytokine-gene expression was 
detected in tissues from failed THA comparing to TKA. In general, our data 
support the hypothesis about the “inactive inflammatory response” in peri-
prosthetic tissues during the later stages of disease leading to the reoperati-
on. Grant support: IGA MZ CR NT/11049 and IGA LF_2013_13.

 T. Tomankova: None. E. Kriegova: None. J. Gallo: None.

J10.06
The investigation of Killer cell immunoglobulin like receptor (KIR) 
genotyping in patients with Systemic Lupus Erytematosus and 
Systemic Sclerosis.
J. Duymaz, H. Gurkan, H. Tozkir, S. Donmez, D. Eker, G. E. Pamuk, O. N. Pamuk;  
TRAKYA UNIVERSITY, EDIRNE, Turkey.

Systemic lupus erythematosus (SLE) is an autoimmune disease characte-
rised by the production of autoantibodies and the involvement of multiple 
organ systems. The etiopathogenesis of SLE is unknown. Systemic sclerosis 
(SSc) is another autoimmune disease that effects mainly connective tissue. 
Its pathogenesis is unknown too. We will aim to analyse the role of killer cell 
immunoglobulin-like receptors (KIRs) genotypes and their existence with 
the respective HLA ligands in the pathogenesis of SLE and SSc. We exami-
ned the presence/absence of KIR2DL1, 2DL2, 2DL3, 2DL4, 2DL5A, 2DL5B, 
2DS1, 2DS1, 2DS2, 2DS3, 2DS4, 2DS5, 3DL1, 3DL2, 3DL3, 3DS1, 2DP1, 3DP1 
and their known HLA ligands in 45 SLE, 25 SSc and 40 healhty controls. 
The KIR2DL5B (46.8% vs 25%, P = 0.036; OR = 2.6, 95% CI 1.05-6.6) and 
KIR2DS3 (42.6% vs 22.5%, P = 0.048; OR = 2.5, 95% CI 0.99-6.5) gene phe-
notype frequencies were found to be significantly increased in SLE patients 
compared to healthy controls. KIR2DS3 gene frequency was observed signi-
ficantly increased in SSc patients too (48% vs 22.5%, P = 0.032; OR = 3.1, 
95% CI 1.08-9.36).We did not find any associations of other observed KIR 
genes between the patients groups and controls. No significant difference 
was observed for KIR ligand between the patient groups and controls as 
well. KIR2DL5B and KIR2DS3 genes may have an role in autoimmune me-
chanisms. We are investigating this KIR genes epigenetic variations between 
the study groups. This study was supported by TUBITAK (111S153). 

 J. Duymaz: None. H. Gurkan: None. H. Tozkir: None. S. Donmez: None. D. 
Eker: None. G.E. Pamuk: None. O.N. Pamuk: None.

J10.07
Genetic variation in L-selectin might prone the individuals to atopic 
dermatitis
A. Rafiei, Z. Hosseini khah, Z. Hajheydari, J. Ghaffari, R. Sharbafi;  
Molecular and Cell Biology Research Center, mazandaran university of medical 
sciences,mazandaran, Iran, sari, Islamic Republic of Iran.

Background and aim: Atopic dermatitis (AD) is a common chronic or relap-
sing inflammatory skin disease, which often precedes asthma and allergic 
disorders. Chronic inflammation is the main pathogonomic feature of AD. 
Selectin adhesion molecules participate in the interaction between leukocy-
tes and the endothelium, as well as in inflammatory cell recruitment. Gene-
tic factors have an important influence on the risk of developing atopic di-
sease. The aim of this study was to evaluate the association between genetic 
variants of L-selectin and susceptibility of AD.
Materials and Methods: This case-control study recruited 122 patients with 
AD; aged 8.92±5.07 years old and 151 age, sex, and ethnic background mat-
ched healthy controls. Genomic DNA was isolated, and amplification of L-
selectin 206 Phe/Leu polymorphic region was performed by PCR incorpora-
ting sequence-specific primers (PCR-SSCP) to distinguish the genotypes.
Results: The frequency of the 206 Phe/Leu polymorphism was significantly 
more prominent in AD patients compared to the controls (27.9% 15.2%, 
p=0.003). Logistic regression analysis when fixed for covariates sex, age, self 
and familial histories of atopy revealed that the presence of Leu/Leu geno-
type increased the disease risk up to 2.75 (95% CI; 1.4-5.4).
Conclusion: The higher frequency of L-selectin 206 Leu genetic variant in 
patients with AD than in control individuals suggests that the F206L poly-
morphism could make individuals more vulnerable to atopic dermatitis.

 A. Rafiei: None. Z. Hosseini khah: None. Z. Hajheydari: None. J. Ghaffari: 
None. R. Sharbafi: None.

J10.08
Interferon induced helicase (IFIH1) rs1990760 polymorphism with 
Systemic lupus erythematosus in Tunisian population
A. BOUMIZA1, b. imen1, n. idriss1, i. ben saad1, r. zemni1, e. chabchoub1, l. gueddah1, F. 
Bahri2, N. Mahfoudh3, F. Ben Hadj Slama1;  
1Faculty of Medicine of Sousse, Sousse, Tunisia, 22department of internal medicine, 
Farhat Hached Hospital Sousse, Sousse, Tunisia, 3department of genetics Faculty of 
Medicine of Sfax, Sfax, Tunisia.

Systemic lupus erythematosus (SLE) is a complex autoimmune disease, cha-
racterized by the production of a wide range of autoantibodies and a broad 
spectrum of clinical presentation encompassing almost all organs and tissu-
es. The etiology of this disease includes genetic and environmental factors. 
The aim of this study was to examine the association of a single-nucleotide 
polymorphism, rs1990760, of the IFIH1 gene in a Tunisian population.
The study population consisted of 87 SLE patient and 126 healthy controls 
from Tunisia. The polymorphism of rs1990760 was detected with the Ms 
PCR. The genotype and allele frequencies were calculated and analyzed.
Our study showed a statistically significant association between IFIH1 
rs1990760 and SLE (p = 0.002). It was also found that the TT genotype was 
significantly more frequent in SLE patients than in healthy controls [odds 
ratio, 3.17 (95% confidence interval, 1.61-6.26); P = 0.001]. No statistical 
significance was observed in the comparisons amongst SLE patients with 
and without the main clinical and biologogical characteristics.
The results suggested that the rs1990760 TT genotype was associated with 
susceptibility to SLE and that the IFIH1 polymorphism analyzed did not 
seem to be implicated in the pathology and clinical manifestation of the lu-
pus in the Tunisian population.

 A. Boumiza: None. B. imen: None. N. idriss: None. I. ben saad: None. R. 
zemni: None. E. chabchoub: None. L. gueddah: None. F. Bahri: None. N. 
Mahfoudh: None. F. Ben Hadj Slama: None.

J10.09
Sequencing 306 bp region of ANXA11 gene including rs1049550 
polymorphism for sarcoidosis susceptibility in Turkish Patients
T. Tuncel1, M. Özdemir2, E. Kurt3, F. Saydam1, O. Çilingir2, H. Güneş1, S. Artan2, &. 
Değirmenci1;  
1Eskisehir Osmangazi University Faculty of Medicine, Department of Medical Biology, 
Eskisehir, Turkey, 2Eskisehir Osmangazi University Faculty of Medicine, Department of 
Medical Genetics, Eskisehir, Turkey, 3Eskisehir Osmangazi University Faculty of Medicine, 
Department of Chest Diseases, Eskisehir, Turkey.

Sarcoidosis is a multisystemic immune disorder with unknown etiology. The 
disease characterized by noncaseating epithelioid granulomas across body 
invasion especially lungs, skin and eyes. Recently, genetic susceptibility to 
sarcoidosis counted as a important factor to disease progression. Latest 
GWAS datas pointed out a new sarcoidosis susceptibility gene, ANXA11. Ac-
cording to these studies, a nonsynonymous SNP (rs1049550) in this gene 
is strongly associated with sarcoidosis. Our aim was to determine the as-
sociation between rs1049550 SNP and sarcoidosis in Turkish patients and 
to scan other variations associated with sarcoidosis within 306bp region 
of ANXA11. Genomic DNA isolated from peripheral leukocytes of the 53 
sarcoidosis patients and 52 controls. 306bp region of ANXA11, including 
rs1049550 amplified with PCR. Amplicons sequenced with Sanger method 
(Applied Biosystems 3110). The sequence data of both patients and con-
trols analysed in BLAST database for identification of variations. Allele fre-
quencies and genotype distribution of the groups were analyzed with the 
chi-square test. No other genetic variation was observed except rs1049550 
polymorphism in the 306bp region. There was no statistically difference 
(x2=2.689 p=0.273) when the frequencies of CC, CT and TT genotypes in 
sarcoidosis group (58.5%, 30,2%, 11.3%, respectively) were compared with 
genotypes of control group (65.4%, 17.3%, 17.3%, respectively). When alle-
le frequencies of sarcoidosis patients (C= 73.6%, T = 26.4 %) are compared 
with controls (C = 74.0 %, T=26.0 %,), no statistically significant difference 
(X2=0.006, p=0.940) observed for the rs1049550 polymorphism. According 
to our results ANXA11 rs1049550 polymorphism is not a genetic predispo-
sition marker for Turkish population.

 T. Tuncel: None. M. Özdemir: None. E. Kurt: None. F. Saydam: None. O. 
Çilingir: None. H. Güneş: None. S. Artan: None. &. Değirmenci: None.
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J10.10
MTNR1B polymorphism rs10830962 influences the reproductive 
outcomes in women with SLE
S. Andonova1, R. Robeva2, D. Tanev3, V. Decheva1, A. Savov1, P. Kumanov2, R. Rashkov3, Z. 
Kolarov3;  
1National Genetic Laboratory, Medical University, Sofia, Bulgaria, 2Clinical Center 
of Endocrinology and Gerontology, Medical University, Sofia, Bulgaria, 3Clinic of 
Rheumatology, Medical University, Sofia, Bulgaria.

Background: Systemic lupus erymathosus (SLE) is an autoimmune disease 
that affects predominantly females of child-bearing age. SLE increases the 
risk for pregnancy complications and is important to find possible genetic 
factors, affecting the reproductive outcomes. Recent studies have shown the 
important role of melatonin receptor polymorphism in reproductive disor-
ders. However, the impact of these polymorphisms on the reproduction in 
young women with autoimmune diseases is unclear.
Methods: A total of 101 SLE patients were genotyped for MTNR1B 
rs10830962C/G gene polymorphism. The reproductive history of all pati-
ents concerning menstrual, infertility, number of pregnancies, miscarriages 
and live-births was obtained, and genotype-phenotype relationships were 
determined.
Results: 85.1% of the patients with MTNR1B rs10830962 genotypes GC or 
GG had at least one pregnancy in comparison to 67.6% of CC genotype car-
riers (p=0.067). Accordingly, the G-allele-carriers with at least one live-birth 
were significantly more than the CC women (83.6 vs. 55.9%, p=0.004). The 
presence of GG/GC genotypes was related to significantly more live-births 
even after adjustment for age and disease activity (OR 3.209, 95%CI 1.034-
9.959, p=0.044). However, the rs10830962G allele did not influence the de-
velopment of menstrual disorders, self reported infertility or miscarriages.
Conclusions: Our preliminary results showed that MTNR1B rs10830962C/G 
polymorphism could influence the reproductive outcomes in lupus patients. 
The beneficial effect of G allele on the reproductive success could be related 
to greater ovarian reserve in the patients or to other biological/psychologi-
cal features that remain to be established.
The study was supported by research grants 26/2010 and 59/2011 - MU 
Sofia, Bulgaria

 S. Andonova: None. R. Robeva: None. D. Tanev: None. V. Decheva: None. A. 
Savov: None. P. Kumanov: None. R. Rashkov: None. Z. Kolarov: None.

J10.11
Quantitative analysis of GSDMB and ORMDL3 gene expression in 
peripheral blood leukocytes of asthma patients
Y. Fedorova1, A. Karunas1,2, G. Gimalova1, R. Murzina3, R. Gatiyatullin3, E. 
Khusnutdinova1,2;  
1Institute of Biochemistry and Genetics, Ufa Scientific Centre of RAS, Ufa, Russian 
Federation, 2Bashkir State University, Ufa, Russian Federation, 3Bashkir State Medical 
University, Ufa, Russian Federation.

The genome-wide association study of bronchial asthma in the Volga-Urals 
region of Russia discovered a significant association with SNPs located in 
gasdermin B (GSDMB) and orosomucoid 1-like 3 (ORMDL3) genes (Karunas 
A.S. et al., 2011). Using RT-PCR, we performed gene expression analysis of 
GSDMB and ORMDL3 in peripheral blood leukocytes of 13 patients with 
asthma and 13 healthy control subjects. Nine patients had a severe form 
of the disease. A highly sensitive quantitative real-time PCR method for 
GSDMB and ORMDL3 mRNA quantification was performed using the SYBR 
Green. In accordance with «delta-delta Ct» method, the mRNA amounts of a 
target gene were normalized to an endogenous control (GAPDH). Normali-
ty of quantitative data was assessed using the Kolmogorov-Smirnov test. T 
tests were used when normality assumptions were satisfied, otherwise the 
Mann-Whitney test was utilised. The statistical analysis was done using the 
GraphPad Software and statistical significance was obtained with p<0.05. 
Specimens from peripheral blood leukocytes of patients with asthma sho-
wed higher level of GSDMB mRNA expression (M±SEM: 1,76±0,32) than tho-
se from healthy patients (M±SEM: 1,16±0,17). Expression analysis demon-
strated a significant increase in the expression of GSDMB in peripheral blood 
leukocytes of patients with severe asthma (M±SEM: 2,10±0,44) as compa-
red with controls. ORMDL3 transcript levels did not differ between patients 
with asthma (M±SEM: 1,59±0,72) and controls (M±SEM: 1,84±0,73). In sum, 
these results support an important role for the GSDMB in susceptibility to 
bronchial asthma in the Volga-Urals region of Russia. Supported by the Rus-
sian Foundation for Basic Research, RFBR №11-04-97063.

 Y. Fedorova: None. A. Karunas: None. G. Gimalova: None. R. Murzina: 
None. R. Gatiyatullin: None. E. Khusnutdinova: None.

J10.12
Hemochromatosis revealing severe combined immunodeficiency
C. CLADOVAN, A. Szilagyi, G. Szilagyi;  
UNIVERSITY OF ORADEA, FACULTY OF MEDICINE AND PHARMACY, ORADEA, Romania.

Severe combined immunodeficiency (SCID) is a life-threatening syndrome 
of recurrent infections and failure to thrive, caused by numerous molecu-
lar defects that lead to severe compromise in the number and function of T 
cells, B cells, and occasionally natural killer cells.
We will present the case of a three months old infant who was admitted for 
poor weight gain and repeated fever in the last four weeks. Family histo-
ry identified two cases of infant deaths caused by infections (the mother’s 
brothers). Physical examination showed a good general condition, normal 
weight for age, mild jaundice and generalized muscle hypotonia. Routine 
analysis showed increased transaminase level, so the next step of investi-
gation was directed towards four main entities: hepatitis, sepsis, hemolysis, 
myolysis. The following laboratory tests were modified: moderate chole-
stasis, extremely high serum ferritin and rapidly increasing transaminases, 
while no evidence of hemolysis, anemia or any hepatic viral infection occur-
red. Since repeated episodes of fever were the main complain, a more pro-
found examination of the immunity was realized, revealing severe combined 
immunodeficiency.
The particularity of the case rises from the early diagnosis, determined by 
the investigation of a chronic liver disorder with hemochromatosis.

 C. Cladovan: None. A. Szilagyi: None. G. Szilagyi: None.

J10.13
Analysis of cytokines in the serum of women with breast cancer
E. M. Vasilyeva, G. F. Galikeeva, O. V. Gumerova, E. V. Vorobyeva, V. Y. Gorbunova;  
Bashkir State Pedagogical University of the name M. Akmulla, Ufa, Russian Federation.

In the study, were determined by ELISA concentration IL-1β, IL1RA, IL2, IL4, 
IL-6, IL10, TNF- α and CRP (C-reactive protein) in the sera of 44 women with 
breast cancer, tumor stage T2-3N0-2M0 (serum taken before surgery to re-
move the tumor) and 56 healthy women. In women, breast cancer patients 
showed a significant decrease in IL-2 (p <0,0001), decreased production 
of IL2 is associated with the suppression of growth of natural killer cells 
and weakening of their cytolytic function, which ultimately leads to a lack of 
anti-tumor defense. Defined enhancement products IL6 (p <0,0001), which 
is an unfavorable factor and inducer of tumor growth. Also, we observed a 
significant increase in the concentration of IL6 (p <0,0001). According to 
the literature elevated concentrations IL6 considered as an adverse factor 
and inducer of tumor growth. In breast cancer patients showed a significant 
increase in the production of anti-inflammatory cytokines - IL10, which, ac-
cording to some authors, leads to a weakening of the effector responses of 
T-cell immunity.

Cytokine status in women with breast cancer before surgery 
and healthy women, pg/ml (CRP-mg/L)

indicators n breast cancer 
patients

breast 
cancer 

patients
n healthy 

women
healthy 
women р

χ±m δ χ±m δ
IL-1β (0-11) 44 2,5±0,21 1,4 56 3,8±0,28 2,1 <0,0001
IL1RA (50-1000) 44 1031,43±75,71 502 56 215±23,8 178 0,01
IL2 (0-10) 44 1,26±0,06 0,4 56 9,6±0,6 4,5 <0,0001
IL4 (0-4) 44 1,3±0,09 0,6 56 1,8±0,06 0,5 <0,0001
IL6 (0-10) 44 25±1,96 13 56 11,3±0,52 3,9 <0,0001
IL10 (0-20) 44 22,8±1,85 12,3 56 10,3±0,6 4,5 <0,0001
TNF -α (0-6) 44 3,62±0,22 1,5 56 1,86±0,09 0,7 <0,0001
CRP (0-5) 44 1,2±0,18 0,3 56 2,6±0,12 0,9 0,01
 E.M. Vasilyeva: None. G.F. Galikeeva: None. O.V. Gumerova: None. E.V. 
Vorobyeva: None. V.Y. Gorbunova: None.

J10.14
Cytokines gene expression in human lung epithelial A549 cells 
induced by non-structural NS1 protein of influenza A viruses
M. Plotnikova, S. Klotchenko, A. Shurygina, A. Vasin;  
Research Institute of Influenza, St. Petersburg, Russian Federation.

NS1 protein of influenza A virus is a multi-functional protein that participa-
tes in suppression of host immune response via dysregulation of cytokine 
expression. In the present study we investigated relative levels of mRNA 
expression of IL1B, IL2, IL4, IL6, IL10, IL12B, IL18, IFNG and TNF by quan-
titative RT-PCR. All reactions were run in duplicate, relative quantification 
analysis was done using comparative Ct (ΔΔCt method) with GAPDH as a 
reference gene.
To evaluate NS1 induced cytokines mRNAs production, A549 cells were in-
fected with wild type recombinant H5N1 A/Kurgan/5/05 (wtNS) and A/
Kurgan/5/05 with deletion of NS1 gene open reading frame (delNS1) vi-
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ruses. Cytokine response was measured after 8 hours since stimulation.
Earlier it has been demonstrated that NS1 protein inhibits pro-inflammato-
ry cytokine and chemokine responses. In our research we revealed appro-
ximately ten-fold increase in gene expression of IL1B, IL6 and TNF for cells 
stimulated with delNS1 in comparison to wtNS viruses. The mRNA levels of 
IL12B and IL18 were comparable to all wtNS-, delNS1- and mock-infected 
cells. Interestingly, delNS1 virus infection induced IL10 expression, which 
was not detected in wtNS- and mock-infected cells. In contrast, expression 
of IL4 was observed only in wtNS-infected cells. IL2 and IFNG were not de-
tected in either infected or mock epithelial cells.
The study was supported by scholarship of the President of the Russian Fe-
deration №СП-1580.2012.4.

 M. Plotnikova: None. S. Klotchenko: None. A. Shurygina: None. A. Vasin: 
None.

J10.15
Paradoxical reaction during antituberculosis treatment in a patient 
with Down syndrome. A case report
M. I. S. CRAPANZANO1, E. Moschella1, I. Loddo1, A. Costa1, A. Cascio2, S. Briuglia1, R. 
Gallizzi1, C. Salpietro1;  
1Genetics and Paediatric Immunology Policlinico G. Martino, MESSINA, Italy, 2Policlinico 
G. Martino, MESSINA, Italy.

Introduction: The paradoxical reaction (RP) is characterized by the deterio-
ration of clinical and radiological signs of pre-existing tuberculous lesions 
or by development of new lesions in patients who initially responded to tu-
berculosis treatment.
Case-Report: We describe a case of a 7 year old girl with Down Syndrome 
with recurrent fever and cough for a month. The patients presented fever 
(39°C), inspiratory triage and dyspnea. Laboratory tests showed neutro-
philia, increase in CRP and ESR. Chest X-Ray and CT-scan showed bilateral 
interstitial thickening with reticulo-nodular appearance. Gastric aspirated 
and acid-fast bacilli culture were positive. The patient started standard an-
tituberculosis therapy and methylprednisolone. We have seen a slow impro-
vement in respiratory symptoms on the 15th day of therapy. In the 21th day 
there was a worsening of clinical (fever and dyspnea) and radiological signs. 
The second gastric aspirates was negative.
The study of lymphocyte subsets showed initially CD4+ 13% (n.v. by age 
33-41%), after 15 days 29%. This condition is described as a Paradoxical 
Reaction; it was observed in patients with HIV-TB co-infection as an immune 
reconstitution syndrome and is characterized by worsening of the general 
clinical condition with exacerbation of symptoms. The dose of methylpred-
nisolone was increased, with gradual improvement in symptoms.
Conclusion: The Paradoxical Reaction can be suspected in patients with 
Down syndrome if there is worsening of general clinical condition during 
tuberculosis treatment. In this patients the corticosteroid therapy was es-
sential.

 M.I.S. Crapanzano: None. E. Moschella: None. I. Loddo: None. A. Costa: 
None. A. Cascio: None. S. Briuglia: None. R. Gallizzi: None. C. Salpietro: 
None.

J11.01
BRCA mutation carriers do not have compromised ovarian reserve
R. Michaelson-Cohen, P. Mor, N. Srebnik, U. Beller, T. Eldar-Geva, E. Levy-Lahad;  
Shaare Zedek Medical Center, Hebrew University, Jerusalem Israel, Jerusalem, Israel.

Background: Controversy exists about impact of BRCA1/2 mutations on 
female fertility, an issue of great interest to mutation carriers and their care-
givers. Previous studies are small, or based on indirect parameters (e.g., self-
reported infertility), which depend on additional factors unrelated to true 
fertility potential. None of the previous studies used strict fertility markers.
Objective: To evaluate the relation between carrying BRCA mutations and 
fertility, using AMH level, which has been previously shown to be one of the 
most accurate markers of fertility potential.
Patients, Methods: 40 healthy BRCA1/2 mutation carriers, aged 26-40 
years, attending a multidisciplinary breast & ovarian cancer surveillance 
clinic, were tested for AMH levels, using a two-site-ELISA. Levels were com-
pared to well-established normograms of the general fertile population.
Results: Mean age and parity of carriers was 33.2years (26-40, SD3.99) 
and 1.97 (0-7, SD1.49), respectively. All carried at least 1 Ashkenazi-Jewish 
founder mutation. AMH levels for most carriers were in normal range 
(mean2.6ng/ ml; SD3.73ng/ml, approximately 50th percentile).
Conclusions: AMH levels of healthy BRCA1/2 mutation carriers are similar 
to that of non-carrier women matched for age; therefore we conclude that 
BRCA mutation carriers do not have compromised ovarian reserve. This is 

the only study, to the best of our knowledge, which directly examines ova-
rian reserve in carriers, by an accurate marker. This study has important 
clinical applications, as it provides reassurance for female carriers of these 
mutations, regarding their fertility potential.

 R. Michaelson-Cohen: None. P. Mor: None. N. Srebnik: None. U. Beller: 
None. T. Eldar-Geva: None. E. Levy-Lahad: None.

J11.02
RB1 mutation influence on Superselective Ophtalmic Artery Infusion 
of Melphalan in Retinoblastoma patients
M. Riaz1, S. Amitrano1,2, A. Marozza2, F. Ariani1, M. Mencarelli1,2, T. Hadjistilianou3, S. 
Leonini4, S. Bracco4, S. Cioni4, I. Vallone4, P. Gennari4, P. Galluzzi4, A. Cerase4, P. Toti5, D. 
Galimberti6, A. Renieri1,2;  
1Medical Genetics, Department of Medical Biotechnology, University of Siena, 
Policlinico ‚Santa Maria alle Scotte‘, Siena, Italy, 2Medical Genetics, Azienda Ospedaliera 
Universitaria Senese, Siena, Italy, 3Unit of Ophthalmology, and Retinoblastoma Referral 
Center, Department of Surgery, University of Siena, Policlinico ‚Santa Maria alle 
Scotte‘, Siena, Italy, 4Unit NINT Neuroimaging and Neurointervention, Department of 
Neurological and Sensorineural Sciences, Azienda Ospedaliera Universitaria Senese, 
Policlinico ‘Santa Maria alle Scotte’, Siena, Italy, 5Department of Human Pathology and 
Oncology, Section of Pathology, University of Siena, Policlinico ‚Santa Maria alle Scotte‘,, 
Siena, Italy, 6Unit of Pediatrics, Department of Maternal, Newborn and Child Health, 
Azienda Ospedaliera Universitaria Senese, Policlinico ‚Santa Maria alle Scotte‘,, Siena, 
Italy.

Retinoblastoma (RB) is the most common primary intraocular malignancy 
in children. Two-hit inactivation of RB1 gene is necessary for tumor deve-
lopment. Sixty percent of RB cases show two somatic mutations, while 40% 
are hereditary with patients carrying one germline mutation and one so-
matic mutation. In order to improve life quality of RB patients, worldwide 
tendency is to develop different kind of targeted therapies. Since 2008 the 
Superselective Ophtalmic Artey Infusion of Melphalan (SOAIM) was introdu-
ced in Siena for RB treatment. Our aim is to evaluate the correlation between 
SOAIM therapy outcome and RB1 germline mutation. Among 35 RB patients 
under SOAIM treatment, 18 had complete remission, 8 underwent enuclea-
tion, 4 had relapse, 4 had discordant outcomes in the 2 eyes, and 1 had tech-
nical failure. Next Generation Sequencing and Multiplex Ligation-dependent 
Probe Amplification were performed to detect point mutations and deleti-
ons/duplications of the RB1 gene, respectively. The analysis reveals one RB1 
germline mutation in 17 out of 35 patients. Considering remission versus 
enucleation and RB1 mutation presence versus absence and using Fisher 
exact test, a significant P value (0.03) is obtained. These results suggest that 
having a germinal mutation predisposes to a better outcome of Melphalan 
therapy. Since RB samples without a germline mutation have been shown 
to harbor an higher number of genomic somatic rearrangements (P value 
0.002), we could hypothesize that this genomic mutational burden might 
influence Melphalan metabolism resulting in a lower response to drug the-
rapy.

 M. Riaz: None. S. Amitrano: None. A. Marozza: None. F. Ariani: None. M. 
Mencarelli: None. T. Hadjistilianou: None. S. Leonini: None. S. Bracco: 
None. S. Cioni: None. I. Vallone: None. P. Gennari: None. P. Galluzzi: None. A. 
Cerase: None. P. Toti: None. D. Galimberti: None. A. Renieri: None.

J11.03
Genetic abnormalities in diagnostics of BCR-ABL-negative 
myeloproliferative neoplasms
M. Kozlovskaya, I. Martynkevich, E. Petrova, L. Martynenko, M. Ivanova, N. Cybakova, S. 
Gritsaev, V. Shuvaev, K. Abdulkadyrov;  
Russian Research Institute of Haemotology and Transfusiology, St.-Petersburg, Russian 
Federation.

The goal of the study was to assess frequencies of JAK2, MPL mutations and 
cytogenetic aberrations in group of 567 patients with BCR-ABL-negative 
MPNs. The investigated group included 224 cases of Polycythaemia vera, 
102 cases of Essential thrombocythemia, 102 cases of Primary myelofibrosis 
and 140 cases of Chronic myeloproliferative disease, unclassified (CMPD-U). 
Polymorphisms of JAK2 and MPL (W515L/K) were detected by realtime PCR 
and the sequence analysis. Conventional cytogenetics of bone marrow with 
chromosome banding analyses were performed for 129 patients.
The frequencies of JAK2 617F allele have been detected as follows: 89,7% 
in PV, 56,4% in ET, 49,7% in PMF, 8,6% in CMPD-U that confirmed MPN dia-
gnosis for 12 patients. The mutations rate of JAK2 exon 12 was 2,9% in PV. 
The frequencies of MPL 515L allele were 2,3% in ET, 2% in PMF. Normal 
karyotypes were defined in 85,3% cases. Aberrant karyotypes were defined 
in 14,7% cases and included 3,9% with isolated chromosomal aberrations 
(favourable prognosis), 6,2% karyotypes (intermediate prognosis), 4,7% 
with complex abnormalities (unfavourable prognosis).
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Isolated chromosomal aberrations were defined reliably more often in PV 
than in PMF (р<0,0000). The frequency of the complex karyotypes was stati-
stically higher in PMF as compared to PV and ET (р<0,0000). 2 of 6 patients 
carrying karyotype with complex abnormalities had transformation from 
MPN to AML.
Point mutations in JAK2 and MPL genes are specific markers for the patients 
with BCR-ABL-negative MPNs. The integration of molecular genetics with 
cytogenetics helps to stratify patients into different prognostic groups and 
optimize treatment strategy.

 M. Kozlovskaya: None. I. Martynkevich: None. E. Petrova: None. L. 
Martynenko: None. M. Ivanova: None. N. Cybakova: None. S. Gritsaev: 
None. V. Shuvaev: None. K. Abdulkadyrov: None.

J11.04
Allelic imbalance on 1p36 (RUNX3), 16p22 (CDH1) and 17p13 (TP53) 
and microsatellite instability in gastric tumor.
A. Udilova, T. Kchorobrich, M. Nemtsova, D. Zaletaev;  
I.M. Sechenov First Moscow State Medical University, Moscow, Russian Federation.

Gastric cancer is one of the most common cancers in the world and the se-
cond leading cause of global cancer mortality. Two major gastric cancer hi-
stological subtypes are recognized with distinct morphology, epidemiology, 
pathogenesis and clinical behavior, the intestinal and diffuse subtypes.
We investigated the clinical and prognostic importance of allelic imbalance 
(AI) of tumor-related genes CDH1, RUNX3, TP53 and microsatellite instabi-
lity (MSI) for gastric cancer patients.
We examined allelic imbalance on 1p36 (RUNX3), 16p22.1 (CDH1) and 
17p13.1 (TP53) and microsatellite instability (BAT26) in 100 paired samp-
les of gastric tumor and morphologically normal gastric mucosa, 57/100 of 
which have been identified as diffuse type of gastric cancer, 43/100 tumors 
belonged to the intestinal type gastric cancer. Frequency of allelic imbalance 
was: 26% for 1p36 (RUNX3), 20% for 16p22.1 (CDH1) and 31% for 17p13.1 
(TP53). We have not detected allelic imbalance in 38/100 (38%) of the tu-
mor samples.
We have shown a significant difference in the frequency of allelic imbalance 
of the studied loci among different types of gastric cancer. Frequency of alle-
lic imbalance in patients with intestinal gastric cancer was significantly hig-
her than in patients diffuse type GC (p=0.0265). Frequency of AI in 16p22.1 
(CDH1), 17p13.1 (TP53) and microsatellite instability (BAT 26) was signi-
ficantly higher in intestinal type of gastric cancer than in diffuse type (p = 
0.04, p = 0.016 and p = 0.01, respectively).

 A. Udilova: None. T. Kchorobrich: None. M. Nemtsova: None. D. Zaletaev: 
None.

J11.05
Progressive cavernous hemangiomatosis in a patient with 
neurofibromatosis type 1
A. Bolcekova1, M. Nemethova2, A. Zatkova2, A. Hlavata1, L. Kovacs1, D. Ilencikova1;  
12nd Pediatric Department of the Comenius University, Medical School and University 
Children‘s Hospital, Bratislava, Slovakia, 2Laboratory of Genetics, Institute of Molecular 
Physiology and Genetics, Bratislava, Slovakia.

Apart from typical diagnostic criteria of neurofibromatosis type 1 (NF1, 
OMIM # 162200), some minor NF1 signs such as cavernous hemangiomas 
may cause severe complications. We present a case report of a male patient 
with NF1 and a severe haematological complication as a result of progres-
sive cervical hemangiomatosis. A male with an uneventful pre- and perina-
tal history, presented at the age of three years with numberous café-au-lait 
spots, several neurofibromas and visible cavernous hemangiomas in the 
area of the scalp and axilla. From the age of 7 years until now these painless 
lessions progressed, reached the thoracic area and infiltrated or suppressed 
several organs including cervical intervertebral spaces, submandibular sa-
livary glands and the thyroid. Oncomarker testing showed no malignancy. 
The extensive growth of hemangiomas recently led to severe life-threatning 
anemia and consumptive thrombocytopenia. Treatment with cyclophos-
phamide has been initiated. Genetic testing revealed the presence of NF1 
gene mutation in exon 24 c.4226_4227delAGinsT NF1 gene, leading to a 
shift of the reading frame and premature stop codon after 10 amino acids 
(p.Lys1409Ile fsX10). Hemangiomas in patients with neurofibromatosis 
type 1 occur in about 5-6% of patients. This is a rare case with an extre-
mely progressive hemangiomatosis with the novel mutation leading to life-
threatning consumptive thrombocytopenia.

 A. Bolcekova: None. M. Nemethova: None. A. Zatkova: None. A. Hlavata: 
None. L. Kovacs: None. D. Ilencikova: None.

J11.06
Diagnostic value of molecular cytogenetics and multiplex RT-PCR for 
risk stratification in acute myeloid leukemia
K. Orendi1, W. Emberger1, G. Hoefler2, M. R. Speicher1, H. Sill3;  
1Institute of Human Genetics, Medical University Graz, Graz, Austria, 2Institute of 
Pathology, Medical University Graz, Graz, Austria, 3Division of Hematology, Medical 
University Graz, Graz, Austria.

Introduction
In addition to conventional cytogenetics, the European Leukemia Network 
recommends mutation analysis of NPM1, CEBPA and FLT3 genes for genetic 
risk stratification in those AML cases with normal karyotype. However, due 
to technical limitations in cytogenetics this strategy cannot be realized in 
about 20% of cases. In this study, we evaluated whether Interphase-FISH 
and RT-PCR are of additional benefit.
Materials and Methods
In 131 AML patients an RT-PCR panel with 28 leukemia specific translocati-
ons (HemaVision®) as well as FISH analyses with selected probes were per-
formed in addition to conventional cytogenetics. Only diagnostic material 
from peripheral blood or bone marrow was used that contained a minimum 
of 20% leukemic cells.
Results
Whilst FISH analysis was throughout feasible, cytogenetics failed in 13% 
due to an insufficient number of metaphases and HemaVision® in 3% due 
to poor RNA quality. Chromosomal aberrations were detected in a total of 
71/131 cases (54%). Of the latter, cytogenetic, FISH and multiplex RT-PCR 
analyses were concordant in 25/71 cases (35%), whereas in 45/71 patients 
(64%), only cytogenetics and FISH showed a positive, concordant result. In 
one case a translocation was detected by HemaVision® only, since no me-
taphases were obtained at cytogenetic analysis and the FISH panel did not 
cover a probe for this specific translocation.
Conclusion
These data show that risk stratification by conventional cytogenetics in ad-
dition to a well defined FISH panel is successful in almost all AML patients. 
HemaVision® should be performed in a second step when initial cytogene-
tic/FISH analyses were uninformative.

 K. Orendi: None. W. Emberger: None. G. Hoefler: None. M.R. Speicher: 
None. H. Sill: None.

J11.07
CDKN2A germline mutations detected in Czech melanoma cancer 
families
P. Vasickova, E. Machackova, E. Stahlova Hrabincova, J. Hazova, L. Foretova;  
Masaryk Memorial Cancer Institute, Brno, Czech Republic, Brno, Czech Republic.

CDKN2A gene, Cyklin-dependent kinase inhibitor type 2A, has been identi-
fied as major melanoma susceptibility gene based on the presence of germ-
line mutations in high-risk melanoma-prone families. The lifetime risk of 
melanoma in CDKN2A mutation carriers is ranging from 58% in Europe to 
91% in Australia.
By the direct sequencing of CDKN2A gene, 73 melanoma families indicated 
by clinical geneticists were analysed.
Three germline mutations were detected. A novel germline frameshift mu-
tation c.15_20del6insC in exon 1α of the p16/INK4a transcript variant was 
detected in a family with mother and daughter diagnosed with primary me-
lanoma at age of 31 and 38, respectively. Both were mutation carriers.
A novel germline splice site mutation c.457+4delAG was detected; it is pre-
dicted to result in a cryptic splice site 88bp downstream in exon 2 of the p16/
INK4a transcript variant. Other transcript variant p14/ARF might not be in-
fluenced because of ARF termination codon located 27bp upstream from the 
predicted cryptic splice site. cDNA analysis is pending. The c.457+4delAG 
mutation was detected in woman with multiple primary melanoma at age 
of 29 and 34.
A worldwide spread missense mutation c.71G>C, p.Arg24Pro in exon 1α of 
the p16/INK4a transcript variant was detected in family with father dia-
gnosed with melanoma at age of 42 and his daughter diagnosed with mul-
tiple primary melanoma at age of 24 and 35. Both were mutation carriers.
In three families frequent polymorphism p.Ala148Thr was detected; in some 
studies it is presented as low penetrance susceptibility allele.Supported by 
OP VaVpI - RECAMO, CZ.1.05/2.1.00/03.0101.

 P. Vasickova: None. E. Machackova: None. E. Stahlova Hrabincova: None. J. 
Hazova: None. L. Foretova: None.
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J11.08
Investigation of OCT1 mRNA expression in colorectal cancer
N. Sadeghipour1, M. Heidari2, M. R. Noori-Daloii2, C. Azimi3;  
1Department of Biology, Science and Research Branch, Islamic Azad University, Tehran, 
Islamic Republic of Iran, 2Department of Medical Genetics, Faculty of Medicine, Tehran 
University of Medical Sciences, Tehran, Islamic Republic of Iran, 3Genetics Group, Cancer 
Research Center, Cancer Institute of Iran, Tehran University of Medical Sciences, Tehran, 
Islamic Republic of Iran.

Colorectal cancer is an important public health problem. There are over one 
million new cases of colorectal cancer diagnosed worldwide each year and 
half a million deaths. It accounts for over 9% of all cancer incidences. It is 
the third most common cancer among men (after lung and prostate), and 
the second amongst women (after breast) worldwide and the fourth most 
common cause of death.
The OCT1 transcription factor is a member of POU-domain containing family 
of homeodomain proteins whose expressions have been implicated in nor-
mal and abnormal development. POU proteins are expressed in early deve-
lopmental procedures as transcriptional regulators. This family comprises 
six classes which OCT1 belongs to the POU protein class II and identifies its 
target sequences by the octamer-binding site. This study aimed to detect the 
expression of OCT1 mRNA in clinical samples of colorectal cancer and analy-
ze the correlations of its expression with the clinicopathological features of 
colorectal cancer.Twenty-six pairs of colorectal cancer tissue and adjacent 
nontumoral tissue were obtained at the time of surgery from patients dia-
gnosed with colorectal cancer. The expression of OCT1 gene was detected by 
real time reverse transcriptase polymerase chain reaction (RT-PCR).
The results showed that OCT1 was significantly downregulated in colorectal 
carcinoma samples in both males (58.33%) and females (57.14%). OCT1 
expression was not significantly associated with the gender and site of pri-
mary tumor (P>0.05).
The conclusion was dysregulation of OCT1 gene might be a novel prognostic 
biomarker for patients with colorectal cancer.

 N. Sadeghipour: None. M. Heidari: None. M.R. Noori-Daloii: None. C. Azimi: 
None.

J11.09
Aberrant DNA methylation of VHL, P16, GSTP1 genes in renal cell 
carcinoma patients from Bashkortostan Republic of Russia.
E. Klimentova1, I. Gilyazova2, L. Kutlyeva2, V. Pavlov3, A. Khaliullin4, A. Zagidullin4, A. 
Shafigina1, E. Khusnutdinova1,2;  
1Bashkir State University, Ufa, Russian Federation, 2Institute of Biochemistry and 
Genetics, Ufa, Russian Federation, 3Bashkir Medical State University, Ufa, Russian 
Federation, 4Bashkir State Medical University, Ufa, Russian Federation.

Renal cell carcinoma (RCC) is most common neoplasm affecting the adult 
kidney. Renal carcinoma develops as a consequence of accumulation of 
several genetic aberrations. The frequent molecular abnormality in RCC 
is inactivation of tumour suppressor genes by methylation of CpG islands 
of promoters. Since RCC is curable when it is confined to therenal capsule, 
early diagnosis is extremely important. Promoter hypermethylation is the 
most common mechanism for the inactivation of the tumor suppressor ge-
nes (TSG) in the development of human cancer. The aim of this study was to 
analyze CpG methylation status of promoter regions of VHL, p16 and GSTP1 
genes in 110 renal cell carcinoma patients from Bashkortostan Republic. 
Then, we evaluated the association between methylation at the promoter 
regions of these genes and the clinicopathological parameters of the RCCs. 
The tumours were predominantly low stage and low grade.
Gene promoter methylation was determined by methyl-sensitive PCR. As 
template for polymerase chain reaction genomic DNA extracted from tumor 
and normal tissues, pre-hydrolyzed methyl-sensitive restriction enzyme 
HpaII (CCGG) was used. Verification of PCR was performed in 7% polyacryl-
amide gel electrophoresis using 30% acrylamide. Documentation of electro-
phoresis was performed using video Geldoculant. Hypermethylation of the 
VHL gene was detected in 3,8% of the patients. Methylation of promoters 
in CpG islands p16 gene found in 18% and in GSTP1 gene in 13,6% cases. 
Of the genes tested, not a single gene showed age- or outcome-related dif-
ferences. Future studies of epigenetic modifications are needed to establish 
diagnostic panels for early diagnosis of RCC.

 E. Klimentova: None. I. Gilyazova: None. L. Kutlyeva: None. V. Pavlov: 
None. A. Khaliullin: None. A. Zagidullin: None. A. Shafigina: None. E. 
Khusnutdinova: None.

J11.10
Epidermal growth factor receptor (EGFR) mutations identified in 
Romanian patients with non-small cell lung cancer
A. C. Ratiu1,2, A. M. Stan2, I. A. Visanoiu2, L. Savu2;  
1University of Bucharest, Department of Genetics, Bucharest, Romania, 2Genetic Lab, 
Bucharest, Romania.

People harboring mutant EGFR alleles are prone to develop lung and anal 
cancers. The last years witnessed a crescent interest in identifying EGFR 
mutations that could function as molecular predictors of clinical outcomes 
when experimental EGFR-tyrosine kinase inhibitors (TKI) are used in can-
cer therapy. We screened for such mutations in 114 Romanian patients with 
non-small cell lung cancer (NSCLC).
We performed two distinct genomic DNA extractions from each paraffin 
embedded lung tissues collected from our NSCLC Romanian patients. Using 
two different sequencing systems, we searched for variations within exons 
19 and 21 of EGFR gene.
Our study revealed 25 mutations associated with a good response to TKI 
based cancer therapy in 24 patients with a median age of 61 years. About 80 
percent of this mutations are located in exon 19, the most preeminent being 
delE746-A750. Four of the other mutations located in exon 19 (i.e. K739Q, 
L747S, E749* and K757N) are not indexed in EGFR Mutation Database. The 
majority of the mutations residing in exon 21 fall within the L858 somatic 
mutations category.
This screening represents one of the first compelling studies that aim to 
extensively map EGFR mutations in Romanian patients suffering of NSCLC. 
The most frequent mutations that we identified are also reported to be 
worldwide most frequent, according to EGFR Mutation Database. The fact 
that by far the most prevalent mutations are located in exon 19 of EGFR 
gene could represent a characteristic of the Romanian patients, but further 
investigations are required in this direction.

  A.C. Ratiu: A. Employment (full or part-time); Modest; University of Bucharest. 
A.M. Stan: A. Employment (full or part-time); Modest; Genetic Lab. I.A. Visanoiu: 
A. Employment (full or part-time); Modest; Genetic Lab. L. Savu: A. Employment 
(full or part-time); Modest; Genetic Lab.

J11.11
Methylation profiles of group of miRNA genes in lung, renal and 
colorectal tumor.
S. V. Rykov1, D. S. Khodyrev1, I. V. Pronina2, T. P. Kazubskaya3, V. I. Loginov2, E. A. Braga2;  
1State Research Institute of Genetics and Selection of Industrial Microorganisms, 
Moscow, Russian Federation, 2Medical Genetic Research Center, Russian Academy of 
Medical Sciences, Moscow, Russian Federation, 3Blokhin Cancer Research Center, Russian 
Academy of Medical Sciences, Moscow, Russian Federation.

Methylation profiles of CpG-islands of seven miRNAs genes (miR-9-1, miR-
9-3, miR-34b/c, miR-129-2, miR-193a, miR-212, miR-203) in non-small cell 
lung cancer (NSCLC), clear cell renal cell carcinoma (ccRCC) and colorectal 
cancer (CRC) were defined using methylation specific PCR. Significant 
(P≤0.05 by Fisher) increase of methylation frequency of four genes (miR-
9-1, miR-9-3, miR-34b/c, miR-129-2) in NSCLC, ccRCC and CRC was shown, 
and data on methylation of miR-129-2 in these tumors was not reported ear-
lier. For the first time, tumor-specific differences in methylation of miR-212 
and miR-203 genes were revealed, for example, significant increase of me-
thylation frequency of miR-212 in NSCLC and significant decrease in ccRCC 
were found. It was shown that methylation frequencies of miR-9-1 and miR-
34b/c were significantly increased in NSCLC of different histological types 
- squamous cell carcinoma (SCC) and adenocarcinoma (AD). Significant in-
crease of methylation frequency of miR-129-2, miR-193a and miR-212 was 
also shown in SCC, what was reported here firstly and may be useful in the 
differential diagnosis of SCC and AD.

 S.V. Rykov: None. D.S. Khodyrev: None. I.V. Pronina: None. T.P. Kazubskaya: 
None. V.I. Loginov: None. E.A. Braga: None.

J11.12
MEN1 gene mutation in a family with ectopic cushing syndrome 
associated with thymic carcinoid tumor
M. M. Amoli, A. Ebrahim-Habibi, S. Hasani Ranjbar, M. Rahmanian;  
EMRC, Tehran, Islamic Republic of Iran.

Subject: Multiple Endocrine Neoplasia type 1(MEN1) is an autosomal do-
minant syndrome. Although thymic carcinoid tumor is recognized as part 
of MEN1 but functioning thymic carcinoid tumor in MEN1 has not been 
reported as the first presentation of the MEN1. In this report, we present 
mutation screening in a 29 year-old male who developed ectopic cushing 
syndrome secondary to thymic carcinoid tumor and also further genetic 
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evaluation in his family.
Methods: A large family was evaluated for routine biochemical tests, calcium 
profile, parathyroid hormone (PTH), hypothalamus-pituitary axis and brain 
magnetic resonance imaging (MRI) besides abdominal computed tomogra-
phy (CT scan) was performed.The coding region of MEN1 gene from exon 1 
to 10 was screened for the presence of mutations using PCR amplification 
followed by direct sequencing. For protein modeling the sequence of menin 
(NP_570711.1) was submitted to the I-TASSER server. The best computed 
model (based on the 3U84.pdb file) was used consecutively.
Results: A single nucleotide substitution in exon 10 of MEN-1 gene at posi-
tion 1689 C/T (rs104894261) was found. The same mutation was detected 
in three other family members. On the protein level, this substitution leads 
to a deletion of Arginine 527 (R527X), which would ultimately result in a 
truncated protein.
Conclusion: This presentation showed that thymic neuroendocrine tumor 
can be the first manifestation of the MEN1 syndrome and it could be dia-
gnosed as a dominant manifestation of this syndrome in family members. 
We suggest biochemical or genetic screening for MEN-1 syndrome in pati-
ents with thymic carcinoid tumor.

 M.M. Amoli: None. A. Ebrahim-Habibi: None. S. Hasani Ranjbar: None. M. 
Rahmanian: None.

J11.13
Allelic imbalance and microsatellite instability in papillary renal 
cancer
A. E. Mikhalchenko1, L. V. Moskvina2, D. S. Mikhaylenko1,3, D. V. Zaletaev1,4;  
1Research Centre for Medical Genetics RAMS, Moscow, Russian Federation, 2Hertzen 
Moscow Oncological Research Institute, Moscow, Russian Federation, 3N.I. Pirogov 
Russian National Research Medical University, Moscow, Russian Federation, 4I.M. 
Sechenov First Moscow State Medical University, Moscow, Russian Federation.

Renal cancer is one of 10 most common adult malignancies and is an ac-
tual problem in oncourology. There currently exists no panel of molecular-
genetic markers for renal cancer. Data about genetic alterations mainly refer 
to the most frequent form of renal cancer - clear cell carcinoma that inclu-
des 80% of cases. Papillary carcinoma (second major type: 15% of cases) 
is studied less than clear cell tumor, therefore search of genetic abnormali-
ties with diagnostic and prognostic characteristics in papillary carcinoma is 
particularly actual. The purpose of our work is analysis of allelic imbalance 
in locus 1q32 and microsatellite instability by using STR-markers in diffe-
rent groups of patients with papillary renal cancer to assess the prognostic 
relevance those alterations. We have selected 48 paired samples of papil-
lary carcinomas (fragments of tumor and adjacent morphologically intact 
tissue), then analyzed these using D1S2142 and D1S3465 polymorphic re-
peats (locus 1q32) by PCR with fluorescent labeled primers and fragment 
analysis in sequencer ABI3100 „Applied Biosistems“. Allelic imbalance was 
observed in 31.9% of informative cases, also correlation of allelic imbalance 
and tumor grade was obtained for the first time (Spearman‘s coefficient r = 
-0,304, p = 0,047). Analysis of paired samples using D1S2142 and D1S3465 
(tetra-), CGG-GIPC1 (three-) and D9S168 (dinucleotide) repeats revealed 
microsatellite instability in 54.2% of tumor samples. As a whole, it was de-
monstrated that allelic imbalance in 1q32 and microsatellite instability are 
frequent events in the papillary renal cell carcinomas, and allelic imbalance 
in 1q32 could be considered as a prognostic marker.

 A.E. Mikhalchenko: None. L.V. Moskvina: None. D.S. Mikhaylenko: None. D.V. 
Zaletaev: None.

J11.14
Methylation profile of group of miRNA genes in clear cell renal cell 
carcinoma; involvement in cancer progression.
V. I. Loginov1, E. V. Beresneva2, S. V. Rykov2, I. V. Pronina1, D. S. Khodyrev2, T. P. 
Kazubskaya3, E. A. Braga1;  
1Medical Genetic Research Center, Russian Academy of Medical Sciences, Moscow, 
Russian Federation, 2State Research Institute of Genetics and Selection of Industrial 
Microorganisms, Moscow, Russian Federation, 3Blokhin Cancer Research Center, Russian 
Academy of Medical Sciences, Moscow, Russian Federation.

MicroRNA regulates gene expression, is involved in many cellular proces-
ses, and plays an important role in the development of cancer. The regulati-
on of the expression of miRNA genes can be achieved by methylating their 
CpG islands, which is shown in different types of tumors. The methylation 
of miRNA genes in clear cell renal cell carcinoma (CCRCC) has mainly been 
studied for the miR-9 and miR-34 families. The methylation of six miRNA ge-
nes (miR-124a-2, miR-124a-3, miR-9-1, miR-9-3, miR-34b/c, miR-129-2) was 
investigated with the use of representative set of CCRCC samples (46 cases). 

Methylation of three genes miR124a-2, miR-124a-3 and miR-129-2 was stu-
died in kidney tumors for the first time. Methylation analysis was performed 
using methyl specific PCR. It is shown that the frequency of methylation of 
six genes (miR-124a-2, miR-l24a-3, miR-9-1, miR-9-3, miR-34b/c and miR-
129-2) was significantly higher in tumor samples than in samples of histolo-
gically normal tissue (P<3x10-5 by Fisher’s exact test). These results suggest 
the properties of tumor suppressors for the six miRNA genes indicated in 
CCRCC. We also found correlations between the methylation frequency of 
some miRNA genes and signs of the progression of CCRCC (tumor size, clini-
cal stage, loss of differentiation, and metastasis).

 V.I. Loginov: None. E.V. Beresneva: None. S.V. Rykov: None. I.V. Pronina: 
None. D.S. Khodyrev: None. T.P. Kazubskaya: None. E.A. Braga: None.

J11.15
Novel translocation t(10;14) in adult acute lymphoblastic leukemia: a 
case report
A. A. Arghir1, S. Papuc1, H. Bumbea2, I. Borcan1, M. Cristea1, A. Tutulan-Cunita1;  
1Victor Babes National Institute of Pathology, Bucharest, Romania, 2Carol Davila 
University of Medicine and Pharmacy, Bucharest, Romania.

Acute lymphoblastic leukemias (ALLs) are characterized by clonal prolifera-
tion of lymphoid progenitor cells. Besides hematologic and immunopheno-
typic data, essential for assigning the blast lineage, the cytogenetic findings 
provide valuable diagnostic and prognostic information.
We report on an adult patient with B ALL and monosomal karyotype (loss of 
chromosome 7 and t(10;14)(p13;q21)), at presentation.
Bone marrow aspirate was used for morphological, cytochemical, flow cy-
tometry and chromosomal studies. Cytogenetic investigations were perfor-
med on GTG-banded slides. FISH with BAC FISH probes, centromeric, locus 
specific and painting probes were applied for molecular characterization.
Hematological investigations at diagnosis showed severe anemia (haemo-
globin 6.3 g/dL), moderate leucocytosis (20x109/L) and decreased platelet 
count (63x109/L). Bone marrow analysis confirmed the diagnosis of ALL, 
and immunophenotyping revealed positivity for common precursor B cell 
markers.
The chromosomal studies detected a single malignant clone bearing a re-
ciprocal translocation t(10;14)(p13;q21) and chromosome 7 monosomy. 
Normal cells were also detected (5 out of 29 analyzed). BCR/ABL1 fusion 
and MLL rearrangements were ruled out by FISH studies.
To the best of our knowledge, this is the first reported adult ALL case with 
a translocation t(10;14)(p13;q21), as part of a monosomal karyotype. Ad-
ding new cases with well characterized, rare chromosomal abnormalities 
might contribute to a better understanding of disease biology and under-
lying pathomechanisms. Also, the cytogenetic data contributed, in our case, 
to prognosis evaluation, monosomal karyotype being associated with a poor 
prognosis.

 A.A. Arghir: None. S. Papuc: None. H. Bumbea: None. I. Borcan: None. M. 
Cristea: None. A. Tutulan-Cunita: None.

J11.16
Frequency of BCR-ABL Fusion Transcript Variants in Iranian Patients 
with Chronic Myeloid Leukemia (CML)
N. Karimi Ansari1, L. Emrahi Govar2, L. Rostamizadeh2, R. Ahangari1, M. Sakhinia3, E. 
Sakhinia2;  
1Tabriz Genetic Analysis Centre, Tabriz, Islamic Republic of Iran, 2Department of 
Medical Genetic, Faculty of Medicine, Tabriz University of Medical Sciences, Tabriz, 
Islamic Republic of Iran, 3Faculty of Medicine, University of Liverpool, Liverpool, United 
Kingdom.

Chronic myeloid leukemia (CML) is a chronic myeloproliferative disease, 
represented in 1 - 2 per 100,000 of the population and about 15-20% of all 
cases of adult leukemia. 95% cases of CML are caused by a t(9;22)(q34;q11) 
chromosome reciprocal translocation which fuses the ABL proto-oncogene 
with the BCR gene, resulting in the BCR-ABL fusion gene (Philadelphia chro-
mosome) which acts as an oncogene.
The fusion gene is associated with two major forms of fusion transcripts 
including b2a2 (e13a2) and b3a2 (e14a2). Both fusion mRNAs are transla-
ted into the p210 BCR-ABL protein which enhances tyrosine kinase activity, 
allowing the cell to become cancerous. The incidence of one or the other 
rearrangements in CML patients differs according to varying series.
Detection of mRNA chimeric transcript can be used as a marker in molecular 
monitoring of patients and in the selection of the appropriate management. 
The aim of this study was to determine the frequency of these various ty-
pes of BCR-ABL transcripts in Iranian patients with CML. RNA was extracted 
using Qiagen kit and BCR-ABL transcript assessed by RT-PCR. Out of 172 
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patients, 77 (44.76%) were female, and 95 (55.23%) were male. Among this 
patients, b3a2 was the most commonly detected variant (41.86%), followed 
by b2a2 (13.95%) and 38.37 % of the cases negative for BCR-ABL rearran-
gement. In contrast to other reports, we did not see any co-expression of the 
b3a2 and b2a2 variants. In conclusion, RT-PCR assay is a useful tool for the 
detection of BCR-ABL fusion transcript and helpful in clinical practice.

 N. Karimi Ansari: None. L. Emrahi Govar: None. L. Rostamizadeh: None. R. 
Ahangari: None. M. Sakhinia: None. E. Sakhinia: None.

J11.17
Analysis of p.R145W mutation of the CHEK2 gene in patients with 
breast and ovarian cancer from Bashkortostan Republic of Russia. 
Takhirova Z.R., Prokofyeva D.S., Bermisheva M.A., Khusnutdinova E.K.
Z. Takhirova, D. Prokofyeva, M. Bermisheva, E. Khusnutdinova;  
Institute of Biochemistry and Genetics, Ufa, Russian Federation.

CHEK2 is a tumor suppressor gene, which participate in the inhibition of 
cell cycle and apoptosis following DNA damage. Mutations in CHEK2 are as-
sociated with cancers at many sites, including breast and ovarian cancers. 
Different CHEK2 mutations have a particular range and frequency in various 
populations. Previously four mutations in CHEK2 (1100delC, IVS2+1G>A, 
del5395, I157T) were genotyped in BC and OC cases. In this study we ana-
lyzed mutation p.R145W in 977 BC cases, 243 OC cases and 689 cancer free 
controls. Detection of mutation was performed by high resolution melting 
curve analysis (HRM) and confirmed by direct sequencing. The p.R145W 
mutant form within the FHA domain Chk2 cannot be phosphorylated at 
ATM-depended phosphorylation site and cannot be activated by gamma 
radiation.
CHEK2 p.R145W mutation was found in two ovarian cancer patients (0,8%) 
from different ethnic groups, but it wasn’t detected among patients with 
breast cancer and control. Thus, the p.R145W variant is rare in the populati-
on of the Bashkortostan Republic and determination of this variant in clinic 
should not be recommended in our population.
This study was supported by RFBR-Povolzhye 12-04-97026.

 Z. Takhirova: None. D. Prokofyeva: None. M. Bermisheva: None. E. 
Khusnutdinova: None.

J11.18
Alterations of expression levels of group of miRNA genes and the 
protein-coding genes RAR-beta2, and NKIRAS1 in lung, kidney and 
breast tumors.
E. A. Braga1, I. V. Pronina1, T. P. Kazubskaya2, V. I. Loginov1;  
1Medical Genetic Research Center, Russian Academy of Medical Sciences, Moscow, 
Russian Federation, 2Blokhin Cancer Research Center, Russian Academy of Medical 
Sciences, Moscow, Russian Federation.

The alterations of expression levels of miRNA genes: miR-129-2, miR-24-2, 
miR-17, and miR-9-1 and protein-coding genes: RAR-beta2, and NKIRAS1 (po-
tential target genes of miR-17 and miR-9-1) were determined in non-small 
cell lung cancer (NSCLC) including adenocarcinoma (AD) and squamous cell 
carcinoma (SCC), clear cell renal cell carcinoma (ccRCC) and in breast can-
cer (BC). Significant (P≤0.05 by Fisher) prevalence of cases with increased 
expression of miR-24-2 in AD and with reduced expression of miR-17 in SCC 
and BC was revealed. Significant prevalence of elevated gene expression of 
NKIRAS1 was shown in NSCLC, including SCC and AD, but a reduced expres-
sion of NKIRAS1 was shown in ccRCC. Significantly increased expression of 
RAR-beta2 predominated in ccRCC and NSCLC. For the first time, statistically 
significant negative correlation (P≤2×10-12 by Spearman) between alterati-
ons of expression levels of miR-17 and its potential target genes RAR-beta2 
and NKIRAS1 in NSCLC, as well as between expression level alterations of 
miR-17 and NKIRAS1 in BC was found, that is consistent with the known 
mechanism of suppression of protein coding genes expression under the ac-
tion of miRNAs. These results also argue in favor of bioinformatics data that 
mRNA of RAR-beta2 and NKIRAS1 are potential targets of miR-17.

 E.A. Braga: None. I.V. Pronina: None. T.P. Kazubskaya: None. V.I. Loginov: 
None.

J11.19
Identification of mutations associated with increased risk of 
hereditary breast and/or ovarian cancer in Colombia.
L. Cifuentes, C. Cortés, A. Rivera, G. Barreto;  
Universidad del Valle, Cali, Colombia.

Breast cancer is the neoplasm with the highest incidence and mortality 

among women in Colombia. With the aim to determine the mutacional in-
cidence in BRCA1 and BRCA2 genes we analyzed by sequencing a total of 
111 high-risk breast and/or ovarian cancer families from Colombia. Seven 
families were found to carry BRCA1 mutations and eleven families had BR-
CA2 mutations. For BRCA1 we found nine variants of uncertain significance 
(VUS), of which we concluded, using in silico analysis (Polyphen2, FastSNP 
and NNsplice), that IVS2-12C>G, T790A, R959K and E1345K are probab-
ly pathogenic. In BRCA2, we found five variants of uncertain significance 
(VUS), four previously described and one novel mutation (6655 T>C); using 
in silico analysis we concluded that 1093 A>G and 6655 T>C are probably 
pathogenic and 3199 A>G and IVS4-89 T>C are probably neutrals. We iden-
tify also 11 polymorphisms, 2 of them associated with a moderate increase 
in breast cancer risk (BRCA2 N372H and IVS21-66T>C). Our results indicate 
that the Colombian population has a heterogeneous spectrum of prevalent 
BRCA mutations.

 L. Cifuentes: None. C. Cortés: None. A. Rivera: None. G. Barreto: None.

J11.20
Mapping of the small 5q deleted segment in myeloid malignancies 
using molecular cytogenetic techniques
J. Brezinova1, M. Novakova2, A. Oltova3, I. Sarova1, S. Ransdorfova1, S. Izakova2, E. 
Malinova2, G. Vankova3, Z. Zemanova2, D. Bystricka2, J. Cermak1, K. Michalova1,2;  
1Institute of Hematology and Blood Transfusion, Prague, Czech Republic, 2Center of 
Oncocytogenetics, Institute of Medical Biochemistry and Laboratory Diagnostics, 
General Teaching Hospital and First Faculty of Medicine, Charles University, Prague, 
Czech Republic, 3Center of Molecular Biology and Gene Therapy, The Universiry Hospital 
Brno, Brno, Czech Republic.

Deletion 5q is frequently found in bone marrow cells of patients with myelo-
dysplastic syndrome and acute myeloid leukemia. The size of deletion varies 
among the patients with the most frequent breakpoints in 5q13 in proximal 
and 5q33 in distal region. The aim of this study was the mapping of small de-
leted segments of chromosome 5 in five patients with myeloid malignancies, 
suspected by classical cytogenetics (CC). Combination of FISH with DNA LSI 
probes for 5q31/q33 regions (Abbott Molecular, Kreatech Diagnostics), thir-
teen BAC probes (BlueGnome) for 5q15-5q34 regions, multicolor banding 
for chromosome 5 (MetaSystems) and aCGH (Cytochip Focus Haematology, 
BlueGnome) revealed the small deletion in three patients (range 12 Mb to 
23 Mb, located between bands 5q31.2-5q34) and a larger deletion in size 
of 48 Mb (bands 5q15-5q32) in one patient. In patient No. 5 the karyotype 
46,XY,del(5)(q31q33) was identified by CC, but the molecular cytogenetic 
techniques proved the large deletion in size of 70 Mb. This discrepancy was 
caused by the cryptic translocation - a part of the long arm of chromosome 
11 was translocated on the deleted long arm of chromosome 5 (partial tri-
somy of 11q). Most of the genes localized near the breakpoints are involved 
in the cell cycle regulation and their role in the malignant transformation 
will be discussed.
Our study confirmed the relevance of molecular cytogenetic techniques in 
detection of small deletions that can be overlooked by classical cytogenetic 
analysis.
Supported by MHCR project for conceptual development of research organi-
zation 00023736 and PRVOUK- P27/LF1, RVO-VFN64165/2012, P302/12/
G157.

 J. Brezinova: None. M. Novakova: None. A. Oltova: None. I. Sarova: 
None. S. Ransdorfova: None. S. Izakova: None. E. Malinova: None. G. 
Vankova: None. Z. Zemanova: None. D. Bystricka: None. J. Cermak: None. K. 
Michalova: None.

J11.21
β-adrenoreceptor antagonists reduces cancer cell proliferation, 
invasion, and migration in in vitro
O. Darcansoy Iseri1, F. I. Sahin2, Y. K. Terzi2, E. Yurtcu3, R. Erdem4, F. Sarialioglu5;  
1Baskent University Institute of Transplantation and Gene Sciences, Ankara, Turkey, 
2Baskent University Faculty of Medicine Department of Medical Genetics, Ankara, 
Turkey, 3Baskent University Faculty of Medicine Department of Medical Biology, Ankara, 
Turkey, 4Baskent University Faculty of Medicine Department of Pharmacology, Ankara, 
Turkey, 5Baskent University Faculty of Medicine Department of Pediatrics, Ankara, 
Turkey.

In the present study we aimed to investigate efficacy of propranolol (non-
selective antagonist), atenolol (β1-AR antagonist), and ICI118,551, (β2-AR 
antagonist) on cell proliferation, migration and invasion of non-stimulated 
breast (MCF7), colon (HT-29), and hepatocellular (HepG2) cancer cells. Ac-
cording to real time PCR, all cell lines expressed β-ARs. Inhibitory concen-
tration 50 (IC50) values from MTT assay revealed that the ICI118,551 was 
the most cytotoxic, whereas atenolol was the least effective β-blocker for 
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24, 48, and 72 h. Efficacy of propranolol and atenolol on MCF7 and HT-29 
cells were time dependent. Boyden chamber assay demonstrated that cell 
invasion was inhibited by ICI118,551 (45%, 46%, and 50% for MCF7, HT29, 
and HepG2, respectively) and propranolol (72%, 65%, and 90% for MCF7, 
HT29, and HepG2, respectively) applications. Results of the in vitro scratch 
assay demonstrated that, propranolol and atenolol reduced migration of 
MCF7 and HT-29 in concentration dependent manner, wehereas inhibitory 
effect of ICI118,551 on cell migration was time dependent. ICI118,551 had 
concentration dependent inhibitroy effect on HepG2 migration, wheras ef-
fects of propranolol and atenolol were time dependent. β2-blocker seems to 
be the most cytotoxic β-blocker on non-stimulated cancer cells. Propranolol 
and ICI118,551 were more effective than atenolol in inhibiting invasion and 
migration of non-stimulated MCF7 and HT-29 cells; ICI118,551 being the 
most potent. Concordantly, β2-selective blockage seems to be more effecti-
ve for non-stimulated cells. Furthermore, effect of the selective antagonsits 
may show variation depending on the concentration and time, as well as 
histological origin of cells.

 O. Darcansoy Iseri: None. F.I. Sahin: None. Y.K. Terzi: None. E. Yurtcu: 
None. R. Erdem: None. F. Sarialioglu: None.

J11.22
mir-140 is a Candidate Regulator of IGFBP5 Expression in Breast 
Cancer
G. Güllü1, i. Peker1, A. Haholu2, C. Erzik1, Z. Küçükodacı2, H. Baloğlu2, A. S. Özer1, M. 
Akkiprik1;  
1marmara university medical biology, istanbul, Turkey, 2Haydarpaşa Gülhane Military 
Medicine School Pathology, istanbul, Turkey.

IGF binding protein 5 (IGFBP5), an IGF system member, can show activity 
either IGF-dependent or independent, it also can show different effects on 
apoptosis, cell motility and survival in breast cancer. IGFBP5 inhibits cell 
growth in vivo and in vitro in human breast cancer. It is also associated with 
metastasis, poor prognosis and clinical outcome. The cellular localization of 
IGFBP5 affects its function in cell.
Experimentally shown that microRNA-140 (miR-140) targets IGFBP5. MiR-
140 over expression leads to suppression of IGFBP5 expression and the sup-
pression of miR-140 leads to over expression of IGFBP5.
In this study, tissue sections of the patients (n=29) with breast cancer and 
pheripheral normal tissue samples (n=11) analyzed by immunohistoche-
mical assay to define IGFBP5 expression. IHC analysis also confirmed with 
mRNA RT-PCR. MiR-140 expression is later analyzed with Real-Time Po-
lymerase Chain Reaction (RT-PCR). Statistical significance analyzed with 
Mann Whitney U test and Fisher’s exact test.
We found that all IGFBP5 negative tumors express miR-140 (10/10) ; and 
IGFBP5 positive tumors are negative for miR-140 expression (11/19) 
(p=0.0035). miR-140 expression levels of IGFBP5 negative tumors is 82 fold 
higher than IGFBP5 positive tumors (p=0.0434). In terms of molecular sub-
types of breast cancer, in 90% of the Luminal B type tumors, miRNA-140 
expression was observed to be positive.
This is the first demonstration of the association of miRNA-140 with IGFBP5 
expression in breast cancer tissue samples. Larger group of samples are 
needed to define the association of miR-140 expression levels with clino-
pahtological factors.

 G. Güllü: None. I. Peker: None. A. Haholu: None. C. Erzik: None. Z. 
Küçükodacı: None. H. Baloğlu: None. A.S. Özer: None. M. Akkiprik: None.

J11.23
Cancer predispositions and intellectual disability: two sides of the 
same coin?
A. A. Kattentidt, A. S. Brooks, C. van der Meer, J. M. Collee, M. E. H. Simon, A. Wagner;  
Erasmus Medical Centre, Rotterdam, Netherlands.

The advent of array CGH raises the possibility for identification of cancer 
predispositions in patients with unrelated disorders such as intellectual 
disability or congenital anomalies. At our department two patients were 
analysed because of intellectual disability and birth defects. The first pati-
ent was diagnosed with an atypical 22q11 deletion, including the SMARCB1 
gene, associated with an increased risk for malignant rhabdoid tumors in 
children. The second patient was diagnosed with a proximal 1p36 deleti-
on, including the SDHB gene, associated with a Hereditary Paraganglioma-
Pheochromocytoma Syndrome. Both patients were asymptomatic for the 
cancer syndrome, but had an indication for surveillance now.
The third patient was analysed because of gastric cancer. Furthermore he 
had a (moderate) intellectual disability. Tumor analysis showed an MSI-

High phenotype and loss of MSH2 and MSH6 protein staining. Additional 
analysis showed a 4.5 Mb deletion on chromosome 2, including the MSH2, 
MSH6 and NRXN1 gene. So Lynch syndrome was diagnosed in this patient. 
But, co-incidentally, the cause of intellectual disability was diagnosed as 
well. NRXN1 deletions are associated with intellectual disability, develop-
mental delay and psychiatric disorders.
We demonstrate that cancer predispositions can be unexpectedly diagnosed 
in patients with microdeletion syndromes. On the other hand, in our can-
cer patient the etiology of his mental retardation was found co-incidentally. 
Both scenario’s require careful counselling of a patient and his family and 
may lead to additional surveillance or treatment. As unexpected findings 
may be considered as undesirable, we demonstrate that they can have im-
portant consequences for the patient and family members.
a.mouravieva@erasmusmc.nl

 A.A. Kattentidt: None. A.S. Brooks: None. C. van der Meer: None. J.M. Collee: 
None. M.E.H. Simon: None. A. Wagner: None.

J11.24
The Percentage of Informative STR Markers in the Turkish Population
A. Ozturk Kaymak, C. Sonmez, S. Oztomurcuk, E. Ozcan;  
Department of Medical Genetics Ministry of Health, Dr. A.Y. Demetevler Oncology 
Training and Researc, Ankara, Turkey.

Multiplex fluorescent short tandem repeat (STR) analysis was used for as-
sessing the the origin of cells after allogeneic haematopoietic stem cell trans-
plantation. DNA was extracted from whole blood or whole bone marrow 
using the Rosche Blood Kit (Rosche,Germany) according to the instructions 
presented by the manufacturer. This column exchange. Spectrophotometry 
was used for DNA quantification. Polymorphic STR markers were obtained 
using the Promega PCR amplification kit. The following sixteen STR markers 
were amplified: D3S1358, FGA, D5S818, D7S820, D8S1179, vWA, D13S317, 
D18S51, D21S11 CSF1PO, THO1, TPOX, D2S1338, D16S539, D19S433 and 
Amelogenin. We followed up 61 patients within three years. We found in-
formative markers for Turkish patients. All STR markers were informative 
over 50%. Eleven of STR markers were informative over 60%. Nine of STR 
markers were informative over 65%. Four of STR markers were informative 
over 70%. Two of them STR markers were informative over 75%. We sho-
wed all these table1. The most informatitive STR markers are D18S51 and 
D5S818 for Turkish population. Chimerism testing can be cost effective if 
kits could be designed according to ethnic origin.

The percantage of informatitive STR markers at Turkish 
population

STR Markers 50% 60% 65% 70% 75%
D8S1179 + + - - -
D21S11 + + + - -
D7S820 + - - - -
CSF1PO + + + - -
D3S1358 + + + - -
THO1 + + + + -
D13S317 + + - - -
D16S539 + + + + -
D2S1338 + + + - -
D19S433 + - - - -
vWA + - - - -
TPOX + - - - -
D18S51 + + + + +
AMELOGENIN + - - - -
D5S818 + + + + +
FGA + + + - -
Total Number 16 11 9 4 2
 A. Ozturk Kaymak: None. C. Sonmez: None. S. Oztomurcuk: None. E. Ozcan: 
None.

J11.25
The study of K562 cells genetic instability
V. A. Nikitina, A. I. Chausheva, L. D. Katosova, V. I. Platonova, S. I. Kutsev;  
Research Centre for Medical Genetics, Moscow, Russian Federation.

Resistance to tyrosine kinase inhibitor (TKI) is a major problem in the chro-
nic myeloid leukemia (CML) therapy. There are BCR-ABL related and unre-
lated mechanisms of resistance which include BCR-ABL gene amplification, 
additional chromosomal abnormalities, duplication of Ph-chromosome, al-
ternative signaling pathways genes mutations that underlie failure of thera-
py. Widespread use of K562 as a model to study efficiency and resistance to 
anticancer therapy has been determined the need for studying dynamics of 
genetic instability K562.
The aim of this continuing investigation is the study of mutagenesis end-
points in K562 cell line with exposure to TKI. To estimate K562 mutagen 
sensitivity the treatment with nonspecific prooxidant mutagen drug, dioxi-
dine, will be used before and after selection of resistant cell clones.
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At present we have began the first phase of this investigation to estimate the 
parameters of genetic stability before TKI treatment. We have assessed ba-
seline and dioxidine (0.1mkg/ml) induced levels of DNA damage by alkaline 
comet assay and frequency of micronucleus by cytohalasin B micronucleus 
test. The levels of baseline DNA damage in K562 were 2.71% (%tail DNA), 
0.60 a.u. (tail moment), 0.70 a.u. (olive tail moment), and after dioxidine 
exposition these parameters were 4.35%, 1.66 and 1.33 a.u., respectively. 
The frequency of baseline micronucleus in the mononuclear cells was 25‰, 
binuclear cells – 9‰, and after dioxidine treatment – 15‰ and 7‰, re-
spectively.
Further research parameters of K562 cells genetic instability in different 
conditions will be important to identify mechanisms of CML progression 
and development of resistance to targeted therapy.

 V.A. Nikitina: None. A.I. Chausheva: None. L.D. Katosova: None. V.I. 
Platonova: None. S.I. Kutsev: None.

J11.26
High Resolution Copy Number Variation Analysis using Droplet Digital 
PCR
J. R. Berman, J. Regan, N. Heredia, L. Montesclaros, S. Hodges, D. Skvortstov, S. Tzonev, G. 
Karlin-Neumann, E. Hefner;  
Digital Biology Center, Bio-Rad Laboratories, Pleasanton, CA, United States.

Copy number variation (CNV) is a prominent source of inter-individual va-
riability in the human genome. CNV has also been associated with neurolo-
gic disease, autoimmunity, and adverse drug response, while specific gene 
amplifications in cancer cells drive tumor progression and influence treat-
ment outcomes. Current methods to analyze CNV, including SNP-based mi-
croarrays, comparative genomic hybridization, and qPCR, lack the sensitivi-
ty and fine quantitative discrimination required for advanced CNV analysis. 
This is particularly true in heterogeneous samples and samples with higher 
order copy number states.
Droplet digital PCR (ddPCR) enables accurate and reproducible copy num-
ber determination using a simple, cost-effective workflow amenable to high 
throughput. Using single-well ddPCR, consecutive copy number states can 
be distinguished between samples of 5 and 6 copy number at 95% confi-
dence levels. Here we present use of ddPCR to discriminate copy number 
status of multiple genes with low to high copy number states, including 
CYP2D6, MRGPRX1, and CCL3L1. We also apply ddPCR to the evaluation of 
challenging cancer sample types, including samples with higher order am-
plifications of genes such as MYC and FGFR2. The high resolution of ddPCR 
CNV analysis will be demonstrated using mosaic or admixed samples hete-
rogeneous for copy number status.

  J.R. Berman: A. Employment (full or part-time); Significant; Bio-Rad Digital 
Biology Center. J. Regan: A. Employment (full or part-time); Significant; Bio-Rad 
Digital Biology Center. N. Heredia: A. Employment (full or part-time); Significant; 
Bio-Rad Digital Biology Center. L. Montesclaros: A. Employment (full or part-time); 
Significant; Bio-Rad Digital Biology Center. S. Hodges: A. Employment (full or part-
time); Significant; Bio-Rad Digital Biology Center. D. Skvortstov: A. Employment (full 
or part-time); Significant; Bio-Rad Digital Biology Center. S. Tzonev: A. Employment 
(full or part-time); Significant; Bio-Rad Digital Biology Center. G. Karlin-Neumann: A. 
Employment (full or part-time); Significant; Bio-Rad Digital Biology Center. E. Hefner: 
A. Employment (full or part-time); Significant; Bio-Rad Digital Biology Center.

J11.27
Next generation digital PCR technology: A simple, chip-based 
nanofluidic system for any benchtop.
P. Hegerich, J. Wilde;  
Life Technologies, Foster City, CA, United States.

Digital PCR enables specific nucleic acid sequences to be accurately and 
precisely quantified without the need for a reference.  This ability for ab-
solute quantification is key to applications such as pathogen quantification 
and GMO detection.  With the advent of novel nanofluidic PCR technologies, 
running the hundreds to thousands of reactions required for digital PCR has 
become feasible.  To this end, Life Technologies has developed a new silicon 
chip-based digital PCR solution that can be rapidly loaded with little to no 
dead volume.  At the heart of the nanofluidic system is a small chip that 
enables 20K reactions to be run on a single sample.   Working with exter-
nal collaborators, we will be demonstrating the performance and utility of 
the system across a wide variety of applications and sample types, such as 
the detection and enumeration of low frequency somatic mutations from 
various cancers. 
“For Research Use Only. Not for use in diagnostic procedures.”

 P. Hegerich: None. J. Wilde: None.

J11.28
Description of PTEN gene mutation in Saudi women with endometrial 
cancer
W. Al harbi1, M. Albalwi2, F. Safi2, A. Kushi2, I. Alabdulkareem1;  
1King Abdullah internationla medical Research Center; NGHA, Riyadh, Saudi Arabia, 
2King Abdulaziz Medical City; NGHA, Riyadh, Saudi Arabia.

Phosphatase and tensin homolog (PTEN) gene is tumor suppressor gene 
is mutated in a large number of cancers including endometrial cancer. It is 
located on Chromosome 10q23.3 and encodes for lipid phosphatase that 
involved in regulates cell cycle and apoptosis. This study was carried out 
to investigate the role of PTEN in Endometrial cancer (EC) that is the most 
abundant female gynecologic malignancy. The median age of patients is 63 
years.
DNA was isolated from paraffin embedded sections for 48 Saudi women 
with EC followed by PCR-SSCP analysis and direct DNA sequencing was per-
formed for all exons.
Four novel mutations in PTEN gene were detected in exons 1, 2, 3, 4, 5a, 
5b, 6, 7, 8a, and 9. The majority of them (70%) were missense (c.440del A) 
(c.440A>G) and frameshift mutations (c.440del AA) (c.440del AG). A deleti-
on of codon 420 (c.420del A) were observed in (62.5%) while missense mu-
tations (c.297-298del C) (c.297-298 C>G) and frameshift mutations (c.297-
298del AC) present (60.4%) of the patients. More than half of screened DNA 
(54.1%) revealed a stop codon at 465 site (c.465del T) in the most exons.
These results may apply as a valuable marker to correlate the disease se-
verity and alterations in PTEN gene. Further study from new EC patients at 
KAMC will add more into PTEN role in this devastating disease.

 W. Al harbi: None. M. Albalwi: None. F. Safi: None. A. Kushi: None. I. 
Alabdulkareem: None.

J11.29
Gene expression of HIF1A, HIF2A and HIF3A in laryngeal carcinoma 
cells
T. E. Goranova1, G. Stancheva1,2, A. Mitkova1,2, V. Mitev1,2, R. Kaneva1,2, I. Chalakov3, T. 
Popov3;  
1Molecular Medicine Center, Medical University – Sofia, Sofia, Bulgaria, 2Department 
of Medical Chemistry and Biochemistry, Medical University - Sofia, Sofia, Bulgaria, 
3Department of ENT, Clinic of ENT, UMHAT “Tsaritsa Yoanna – ISUL”, Sofia, Bulgaria.

Hypoxia-inducible factors (HIFs) are heterodimeric proteins that mediate 
the adaptive response of cells to the reduced oxygen level, which is a sub-
stantial feature of tumours. There are three forms of HIFs that differ in their 
alfa-subunits. While HIF1A is ubiquitously expressed, HIF2A and HIF3A 
appear to have a cell-specific expression. However, there are no clear data 
about the expression of the three HIF-As in laryngeal carcinoma.
In the present study we analyzed the expression of HIF1A, HIF2A and HIF3A 
genes in 60 tumour and their matched normal laryngeal tissues. The expres-
sion was studied by real-time PCR and beta-actin was used as a housekee-
ping control gene.
HIF1A was overexpressed in 41 out of the 60 (68.3%) laryngeal tumours. 
In the case of HIF2A higher levels of mRNA were detected in 7 (11.7%) 
cancer tissues, while a decrease compared to normal tissues was found in 
23 (38.3%) tumours. In 45 (75%) carcinoma tissues HIF3A was underex-
pressed; only 5 (8.3%) tumours showed increase in HIF3A levels. When the 
three forms were analyzed together, it was found that the most common 
combinations were: high HIF1A with low HIF3A (19 cases) and high HIF1A 
with low HIF2A and low HIF3A expression (12 cases).
Our results showed that in laryngeal carcinoma cells the expression varied 
among HIF-A genes. Comparison with clinical features of the patients might 
elucidate these variations and their importance for tumourigenesis.

 T.E. Goranova: None. G. Stancheva: None. A. Mitkova: None. V. Mitev: 
None. R. Kaneva: None. I. Chalakov: None. T. Popov: None.

J11.30
Evaluation of KIT gene splice variants GNNK+ and GNNK- expression 
in gastrointestinal stromal tumors (GISTs).
A. Gaponova1,2, T. Kekeeva1,2, L. Zavalishina1, Y. Andreeva1, G. Frank1;  
1Herzen Moscow Oncological Research Institute, Moscow, Russian Federation, 2Russian 
State Medical University, Moscow, Russian Federation.

GISTs are the most frequent mesenchymal neoplasms arising in digestive 
tract. 60-89% of GISTs are caused by oncogenic mutations in KIT gene, 5% 
- by mutations in PDGFRA. The KIT pre-mRNA alternative splicing site is lo-
cated at the 3’ end of exon 9 and results in the expression of two isoforms 
GNNK- and GNNK+ with different biological activities. The GNNK- isoform 
has a greater oncogenic potential than GNNK+.



ABSTRACTS PUBLISHED ABSTRACTS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG 531

Back to index

Analysis of mutations in 64 GIST samples was conducted by PCR following 
by sequencing. Isoform expression analysis was perfomed by RT-PCR. The 
assessment of isoforms expression was conducted by allele-specific PCR fol-
lowing by fragment analysis.
We observed mutations in 56/64 (88%) tumors (KIT exon 9 – 14%, exon 11 
– 56%, exon 13 - 2%, exon 17 – 2% , PDGFRA exon 18 – 14 %).
We estimated the expression of both alleles (wild type and mutant allele) 
for each splicing isoform in 9 GIST samples with mutation in KIT exon 9 
(p.A502_Y503dup). There are 4 possible combinations of KIT splice vari-
ants and its alleles: GNNK+ with or without duplication in 9 exon KIT and 
GNNK- with or without duplication. GNNK + expression without duplication 
notably higher than GNNK + with duplication. Expression of GNNK- isoform 
with duplication and without duplication is approximately equal. Expressi-
on of GNNK- with duplication higher than expression GNNK + with the same 
mutation.
Thus mutant allele is predominantly expressed in GNNK- form and wild type 
allele in GNNK+ form. The meaning of this finding demands further investi-
gations.

 A. Gaponova: None. T. Kekeeva: None. L. Zavalishina: None. Y. Andreeva: 
None. G. Frank: None.

J11.31
GSTM1 gene deletion as potential indicator of risk of childhood ALL 
development in Serbian population
R. Milicevic1, B. Popovic2, L. Brankovic1, H. Stamenkovic1, D. Jugoviovic1, D. Radulovic1, J. 
Milasin3;  
1Pediatric Clinic, Nis, Serbia, 2Institute of Human Genetics, School of Dentistry, University 
of Belgrade, Belgrade, Serbia, 3Institute of Human Genetics, School of Dentistry, 
University of Belgrade, Belgrade, Serbia.

The human glutathione S-transferases (GSTs), possess both enzymatic and 
non-enzymatic functions and are involved in many important cellular pro-
cesses, such as phase II biotransformation of chemicals, stress response, cell 
proliferation, apoptosis, drug resistance etc. The nonenzymatic functions 
of GSTs involve their interactions with cellular proteins, such as, JNK,TRAF, 
ASK, PKC, and TGM2. In humans, 4 major subfamilies of GSTs can be distin-
guished and are designated as GSTa, GSTμ, GSTu, and GSTp. Within the GSTμ 
subfamily, the gene coding for GSTM1 exhibits a deletion polymorphism, 
which in the case of homozygosity (GSTM1 null genotype) leads to the ab-
sence of enzymatic activity. The aim of the present study was to determine 
the frequency of GSTM1 deletions and a possible association of this poly-
morphism with increased risk for childhood acute lymphoblastic leukemia 
(ALL) in Serbian population. PCR analysis of the GSTM1 gene was perfor-
med on DNA obtained from 60 ALL patients and 182 healthy individuals. 
The following genotype frequencies were found: 57% for the GSTM1 null 
genotype and 43% for GSTM1+/+ and GSTM1+/- genotypes in the group 
of ALL patients. Genotypes in the control group were: 34% for the GSTM1 
-/- genotype and 66 % for the GSTM1+/+ and GSTM1+/- genotypes. The 
difference between the frequency of the “null genotype” in the ALL group 
and in the control group was statistically significant. The null genotype was 
associated with a 2.5 fold increase of the risk (OR 2.53, 95% CI 1.395-4.591, 
p=0.002) of developing ALL in Serbian population.

 R. Milicevic: None. B. Popovic: None. L. Brankovic: None. H. Stamenkovic: 
None. D. Jugoviovic: None. D. Radulovic: None. J. Milasin: None.

J11.32
Two novel germline mutations of MLH1 and IHC result in two siblings 
of a Thai family with young-onset nonpolyposis colorectal cancer
A. Tunteeratum, C. Kunasol, N. Jinawath, A. Jinawath, J. Eu-ahsunthornwattana, M. 
Busabaratana, K. Srichan, T. Sura;  
Faculty of Medicine Ramathibodi hospital, Mahidol University, Bangkok, Thailand.

Background: Hereditary nonpolyposis colorectal cancer (HNPCC) or Lynch 
syndrome I (OMIM#120435) is an autosomal dominant trait and caused by 
a germline mutation in mismatch repair (MMR) genes. HNPCC is caused by 
mutations in the MSH2 and MLH1 genes which may account for 60% and 
30% of HNPCC cases, respectively.
Objective:
1. To study the incidence and correlate the genotype-phenotype relation-
ship of germline mutation in MLH1 and MSH2
2. To correlate IHC result and germline mutation in MLH1 and MSH2
3. To encourage genetic testing for MLH1 and MSH2 in at-risk pre-sympto-
matic patients.
Methods: Direct whole gene sequencing in MLH1 and MSH2 was applied in 
all cases of age < 50 years, nonpolyposis CRC after confirmed by tissue pa-

thological report. Their tissues were also tested IHC. Their relatives at-risk 
would also be encouraged to have genetic test and an appropriate cancer 
surveillance program.
Results: In a family which fit to AmsterdamII criteria, we found CC deletion 
at c.1404 and G deletion at c.2210+1 in MLH1 of two siblings. IHC result also 
showed absent of MLH1 protein expression. These are novel changes cau-
sing frameshift mutation in both MMR genes without clinical difference.
Conclusion: HNPCC is a genetically heterogeneous disease. Our preliminary 
result revealed two new disease-causing mutation in MLH1. Germline ana-
lysis may help us screen in pre-symptomatic cases and offer an appropriate 
cancer screening program. This will help the susceptible patients to receive 
early diagnosis and treatment before developing an advanced CRC.

 A. Tunteeratum: None. C. Kunasol: None. N. Jinawath: None. A. Jinawath: 
None. J. Eu-ahsunthornwattana: None. M. Busabaratana: None. K. Srichan: 
None. T. Sura: None.

J11.33
Screening of the most frequent mutation of IDH1 gene in Turkish 
Glioblastoma Multiforme patients
C. Sümer1, H. Turgutalp2, E. Kalay1, B. Toraman1, B. Yücel1, F. Celep Eyüpoğlu1;  
1Karadeniz Technical University Faculty of Medicine Department of Medical Biology, 
Trabzon, Turkey, 2Karadeniz Technical University Faculty of Medicine Department of 
Medical Pathology, Trabzon, Turkey.

Glioblastoma Multiforme (GBM) derived from glial cells is one of the most 
frequent and malignant brain tumors classified as grade IV by WHO (World 
Health Organization) accounts for 40% of CNS tumors. Mutations of IDH1, 
most commonly resulting in replacement of arginine at position 132 by hi-
stidine (p.R132H) have been described in WHO grade II, grade III diffuse 
glioma and secondary glioblastomas. In our study, exon 4 of IDH1 gene was 
sequenced by direct sequencing using DNAs obtained from paraffin embed-
ded archival materials belongs to 54 patients diagnosed as GBM in Medical 
Pathology. The correlation between IDH1 mutations and age of patients was 
evaluated. As a result of this study, IDH1 c.395G>A (p.R132H) mutations 
were detected in 5 of 54 glioblastomas and the mutation frequency was 
found as 9.3%. The average age of the patients harboring the p.R132H mu-
tation was calculated 46 while the average age of patients without this mu-
tation was 56. There is no statistical significance between average age of the 
patients and IDH1 p.R132H mutation (Mann Whitney, p=0.078). As there is 
not any conducted study on genetic of the GBM in the Black Sea Region of 
the Turkey, this study is important and it is very unique to our region. In our 
ongoing study, the other exons of IDH1 gene are being sequenced.

 C. Sümer: None. H. Turgutalp: None. E. Kalay: None. B. Toraman: None. B. 
Yücel: None. F. Celep Eyüpoğlu: None.

J11.34
A rare case of gastric juvenile polyposis
V. Rivero-Perdomo1, J. Pérez-García1, Ó. Bengoechea-Miranda2, J. Blázquez-Román1, R. 
Vidal-Tocino3, R. González-Sarmiento4;  
1Centro de Investigación del Cáncer, Salamanca, Spain, 2Servicio de Anatomía Patológica. 
Hospital Clínico Universitario de Salamanca, Salamanca, Spain, 3Servicio de Oncología. 
Hospital Clínico Universitario de Salamanca, Salamanca, Spain, 4Unidad de Medicina 
Molecular. Facultad de Medicina. IBMCC-IBSAL., Salamanca, Spain.

Introduction: Juvenile polyposis (JP) is a form of gastrointestinal polyposis 
characterized by the development of multiple hamartomatous non neoplastic 
polyps and predisposition to gastrointestinal cancer at an early age. In most 
cases polyps are present in the colon and less frequently, in the stomach and 
small intestine. Most of the cases of juvenile polyposis have mutations in one 
of the the genes associated with the disease BMPR1A, SMAD4 and PTEN. A 
porportion of patients with JP (20-50%) shows autosomal dominant heredity.
We present a case of a 27 years-old male with gastric polyposis (JPS) diagnosed 
by endoscopic examination with many inflammatory hyperplastic polyps. The-
se multiple polyps located only in the stomach appeared in a period of time 
less than six months. There was not family history of polyposis.
Materials and Methods: We studied SMAD4 gene in genomic DNA from this 
patient by PCR and subsequent automatic sequencing with Big Dye Termina-
tors.
Results: We have detect a pathogenic c.538C>T mutation in exon 4 of SMAD4 
gene that generate a truncated protein p.Q180STOP. This mutation has been 
previously reported in a case of colon polyposis. Nevertheless, SMAD4 gene 
mutations are not associate to gastric polyposis. To the best of our knowledge 
this is the second reported case of SMAD4.

V. Rivero-Perdomo: None. J. Pérez-García: None. Ó. Bengoechea-Miranda: None. J. 
Blázquez-Román: None. R. Vidal-Tocino: None. R. González-Sarmiento: None.
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J11.35
The role of determining the status of KRAS gene in colorectal cancer
D. Caban, A. Merkler, H. Ljubić, J. Jakić-Razumović, S. Pleština, J. Sertić;  
University Hospital Centre Zagreb, Zagreb, Croatia.

Introduction and aim: Colorectal cancer (CRC) is one of the most highly ma-
lignant tumors and is among the leading causes of death in developed coun-
tries. A very complex and longlasting process, closely related to interaction 
of external and genetic factors, contributes to development of this malignant 
disease. Activation of the KRAS oncogene is of importance in colorectal car-
cinogenesis.
Methods: Surgically resected colorectal cancer tissue, embedded in paraffin 
sections, was used for molecular analysis of the KRAS gene. DNA isolation 
is performed using cobas® DNA Sample Preparation Kit. The status of the 
KRAS gene is determined by real-time polymerase chain reaction method 
- Real Time PCR (cobas® 4800 System) with cobas® KRAS Mutation Test 
CE-IVD which is used for detection of somatic mutations of the KRAS gene.
Result: Out of the total of 40 analyzed colorectal cancer tissue samples, point 
mutation on codons 12, 13 or 61 was detected in 18 samples (45%). On 
codons 12 and 13 mutation was determined in 16 patients, and two patients 
had mutation on codon 61.
Conclusion: The presence of point mutations on codons 12, 13 and 61 of the 
KRAS gene in colorectal cancer is predictive of the lack of response to the-
rapy with new drugs, and is determined in all patients eligible for immuno-
therapy. Personalized approach to CRC treatment helps avoid unnecessary 
side-effects and toxicity, and optimize costs in healthcare system. Combina-
tion of target therapy with predictive biomarkers improves efficacy in target 
patient group and the patients‘ benefit from applied drugs.

 D. Caban: None. A. Merkler: None. H. Ljubić: None. J. Jakić-Razumović: 
None. S. Pleština: None. J. Sertić: None.

J11.36
XRCC1 Arg194Trp and Arg399Gln polymorphisms and malignant 
lymphoma risk
C. Banescu1, A. Crauciuc2, S. Demian3, I. Macarie3, A. Todoran1, C. Duicu4, M. Dobreanu5;  
1Genetic Department, University of Medicine and Pharmacy Tg. Mures, Romania, 
Tg. Mures, Romania, 2University of Medicine and Pharmacy Tg. Mures, Romania, Tg. 
Mures, Romania, 3Hematology Clinic 1, University of Medicine and Pharmacy Tg. 
Mures, Romania, Tg. Mures, Romania, 4Pediatric Department, University of Medicine 
and Pharmacy Tg. Mures, Romania, Tg. Mures, Romania, 5Department of Clinical 
Biochemistry and Laboratory, University of Medicine and Pharmacy Tg. Mures, 
Romania, Tg. Mures, Romania.

X-ray repair cross-complementing group 1 (XRCC1) is a key
component of the base excision repair system. Defects in this pathways are 
involved in cancer pathogenesis. Therefore, XRCC1 gene polymorphism may 
be involved in lymphoma susceptibility. Our study aimed to evaluate the re-
lationship between XRCC1 Arg194Trp and Arg399Gln polymorphisms and 
malignant
lymphoma in a Romanian population.Material and method: One hundred 
and nine patients with malignant lymphoma and two hundred healthy in-
dividuals were enrolled in the study as controls. The XRCC1 polymorphisms 
were genotyped in all patients and
controls by PCR-RFLP assays.Results: We observed that XRCC1 194Trp vari-
ant allele was more frequent in the study group with malignant lymphoma 
compared to controls (p = 0.003, OR = 7.78 CI = 3.85 - 18.25). Our study 
revealed an increased risk for lymphoma, for homozygous (Trp/Trp) variant 
genotypes for XRCC1 Arg194Trp
polymorphisms (p = 0.001, OR =0.23, CI = 0.11 - 0.46). Our study did not 
reveal an increased frequency of the XRCC1 399Gln variant allele in the ma-
lignant lymphoma group compared to controls (p =
0.082), therefore this polymorphism could not be considered a risk factor 
for lymphoma. Conclusions: Our study suggests that the Arg194Trp poly-
morphisms of the XRCC1 gene may contribute to the risk of developing ma-
lignant lymphoma.

 C. Banescu: None. A. Crauciuc: None. S. Demian: None. I. Macarie: None. A. 
Todoran: None. C. Duicu: None. M. Dobreanu: None.

J11.37
Novel germline mutation in MSH6 gene in a large Spanish family with 
Lynch Syndrome
C. de Diego1, R. Álvarez-Cabellos2, Y. Campos-Martín3, R. Rodríguez-Merlo3;  
1Hospital Virgen de la Salud, Genetics, Toledo, Spain, 2Hospital Virgen de la Salud, 
Oncology, Toledo, Spain, 3Hospital Virgen de la Salud, Pathology, Toledo, Spain.

Approximately 10% of Lynch Syndrome (LS) families have a germline mu-

tation in MSH6 gene. We present here a LS family with a new mutation in 
MSH6 gene where affected family members showed both colonic and extra-
colonic tumors (colon, endometrial and gastric). Tumor analyses resul-
ting on microsatellite instability and negative immunohistochemical stain 
(absence) are frequent features but not always present in all patients with 
MHS6 germline mutations. We performed both tumor analyses in a patient 
who fulfilled Bethesda criteria for Lynch syndrome to find out if could exist 
some germline mutation in one of the disease-causing genes. Patient‘s tumor 
showed both microsatellite instability (IMS) and no immunohistochemical 
(IHC) staining for MSH2 and MSH6 and these findings led us to look for mu-
tations in MSH2 and MSH6 genes. Genetic analyses were negative for MSH2 
gene, however one new protein-truncating mutation, c.1894_1912del19 
leading to p.Lys632fsX641, was identified in MSH6 gene in the probandus 
patient. Related family members both affected by Lynch Syndrome and non-
symtomatic patients were screened for the new identified mutation with 
the aim to asses in genetic counselling. This novel mutation in MSH6, the 
less frequent LS gene related, is being reported and submitted to the current 
databases to provide additional information to the genotype-phenotype in 
LS. Finally, our results emphasize the suitability of a combined IHC and IMS 
screening as a pre-selection tool previous to genetic analysis in LS.

 C. de Diego: None. R. Álvarez-Cabellos: None. Y. Campos-Martín: None. R. 
Rodríguez-Merlo: None.

J11.38
Allele p.Leu1007fsinsC of NOD2 gene is not correlated with the 
differentiated thyroid cancer among Polish population.
J. Hoppe-Gołębiewska1, K. Ziemnicka2, M. Kaczmarek-Ryś1, S. Hryhorowicz3, A. Pławski1, 
M. Gołąb2, M. Szkudlarek2, M. Ruchała2, R. Słomski1,4;  
1Institut of Human Genetics, Polish Academy of Sciences, Poznań, Poland, 2The 
Department of Endocrinology and Internal Diseases, University School of Medical 
Sciences, Poznań, Poland, 3The Nanobiomedical Center, Adam Mickiewicz University, 
Poznań, Poland, 4The Department of Biochemistry and Biotechnology, University of Life 
Sciences, Poznań, Poland.

Many research in the field of oncology suggests that cancer arises from chro-
nicle inflamed tissues. The NOD2 gene variants have been associated with 
susceptibility to inflammatory bowel diseases, but also was correlated with 
increased risk of some cancer types, in particullar p.Leu1007fsinsC variant 
was associated with colon cancer, lung cancer and ovarian cancer, early-on-
set laryngeal cancer and, breast cancer in the presence of DCIS.
Papillary and follicular thyroid carcinomas are the most frequent in endocri-
ne system with still unidentified genetic background and 7 fold higher pre-
valence in women considering Polish polpulation. According to literature, 
one of the risk factor for thyroid cancer developing (particularly papillary 
carcinoma) is a history of thyroid inflammation.
The aim of the study was the analysis of 3020insC (rs5743293, 
p.Leu1007fsinsC) mutation among Polish patients with differentiated thy-
roid cancer.
DNA was extracted from whole blood leukocytes of 598 patients diagnosed 
with differentiated thyroid cancer (521 females and 77 males). The popula-
tion group included 701 subjects (435 females and 266 males). To perform 
genotyping we used the pyrosequencing (PSQ96). The chi-square statistic 
was used to evaluate differences in genotypic and allelic frequency between 
patients and population group.
We didn’t observed significant differences in allele frequencies in patient 
with differentiated thyroid cancer and population group (p=0,391). Oc-
currence of the insertion allele did not affect the age of onset and no major 
differences in the statistical analysis of the prevalence of this allele in men 
and women separately.
Project supported by Polish National Science Center grant NN402287436.

 J. Hoppe-Gołębiewska: None. K. Ziemnicka: None. M. Kaczmarek-
Ryś: None. S. Hryhorowicz: None. A. Pławski: None. M. Gołąb: None. M. 
Szkudlarek: None. M. Ruchała: None. R. Słomski: None.

J11.39
Testing experience of a single molecular diagnosis center in Turkey: 
the ALK rearrangement in non-small-cell lung carcinomas
G. Sungar1, K. Yararbas1, A. Demirkazik2, T. Cil3, B. Bozkurt-Duman3, A. Aydiner4, H. 
Aslan5, O. Ozalp-Yuregir5, S. Tug-Bozdogan5, A. Tukun1;  
1Duzen Laboratories Group, ANKARA, Turkey, 2Ankara University Faculty of Medicine, 
Department of Medical Oncology, ANKARA, Turkey, 3Adana Numune Training and 
Research Hospital, Medical Oncology, ADANA, Turkey, 4Istanbul University Institute of 
Oncology, ISTANBUL, Turkey, 5Adana Numune Training and Research Hospital, Medical 
Genetics, ADANA, Turkey.

BACKGROUND: The Anaplastic lymphoma receptor tyrosine kinase (ALK) 
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gene rearrangements represent a recently identified molecular target in a 
subset of patients with non-small-cell lung cancer (NSCLC). EML4-ALK fusi-
on oncogene has been reported in 2-13% of patients with NSCLC.
AIMS: The aims of this study are to study the ALK rearrangement in patients 
with non-small-cell lung carcinomas (NSCLCs) and find the frequency of this 
mutation in Turkish population.
MATERİAL AND METHODS: The study included samples from a large un-
selected 192 patients with a referred diagnosis of non-small cell lung cancer. 
Median age was 58,06±11,66 years (range 17-87), and sixty-seven percent 
were male. ALK fluorescence in-situ hybridization (FISH) was performed 
using the ALK break-apart probe set (Vysis). The cases with more than 15% 
break-apart signals in 50 evaluated cells were defined as ALK-positive.
RESULTS: We found twenty-two (10.5%) ALK-positive cases, and the medi-
an age was 62,05±11,36 years (range 34-75) in this group. Among 22 abnor-
mal samples, fourteen were male and eight were female. The ALK positivity 
frequencies were 10,9% in male and 12,5% in female patients. The median 
ages in male and female ALK positive groups were 64,57±9,17 years (range 
43-75) and 57,62±13,85 years (range 34-70) respectively.
CONCLUSIONS: The frequency of ALK gene rearrangement detected by 
FISH was found as 11,45% in a large unselected NSCLCs series in Turkey. 
Our result is concordant with other publications and being the first ALK pre-
valence report in Turkish NSCLC patients.

 G. Sungar: None. K. Yararbas: None. A. Demirkazik: None. T. Cil: None. B. 
Bozkurt-duman: None. A. Aydiner: None. H. Aslan: None. O. Ozalp-yuregir: 
None. S. Tug-bozdogan: None. A. Tukun: None.

J11.40
Association of polymorphic markers of xenobiotics biotransformation 
genes, tp53 and mdm2 genes with nonsmall cell lung cancer in 
russians of moscow region
M. V. Atkarskaya, A. Burdennyy;  
IBCHPH RAS, Moscow, Russian Federation.

An association of +/- polymorphic markers of GSTM1 and GSTT1 genes, 
polymorphic markers Ile105Val of GSTP1 gene, Arg72Pro of TP53 gene and 
T309G of MDM2 gene with risk of non small cell lung cancer has been stu-
died in Russians of Moscow region. We found a significant association of null 
genotype of GSTT1 gene with non small cell lung cancer, adenocarcinoma 
and squamous-cell carcinoma (OR=3.28, OR=5.43 and OR=2.9, respective-
ly). We have also showed a significant association of Val allele of GSTP1 gene 
with adenocarcinoma (OR=1.92). We also found a strong association of the 
null genotype of GSTT1 gene with non small cell lung cancer in group of 
smoking patients (OR=5.13) and patients with 60 and older (OR=6.03). We 
found an association of Pro/Pro genotype of polymorphic marker Arg72Pro 
(OR = 5.46) and TG genotype of polymorphic marker T309G (OR = 5.57) with 
non small cell lung cancer development. We have also showed a strong as-
sociation of both Pro/Pro and TG genotypes with development of adeno-
carcinoma (OR = 5.32 and OR = 8.13) and squamous-cell lung cancer (OR 
= 4.20 and OR = 8.13). We have finally found highly reliable association of 
combined susceptible genotype Pro/Pro + TG of TP53 and MDM2 genes with 
non small cell lung cancer and both its subtypes (OR = 7.90, OR = 9.12, OR = 
8.59, respectively).So our results show an important role of studied genes in 
development non small cell lung cancer and its different subtypes.

 M.V. Atkarskaya: None. A. Burdennyy: None.

J11.41
Adult recurrent pilocytic astrocytoma: clinical, histological and 
molecular study.
S. Trabelsi1, D. H‘mida-Ben Brahim1, N. Labaied2, M. L‘Adib3, N. Mama4, M. Chourabi1, M. 
Haddaji Mastouri1, M. Mokni2, K. Tlili4, H. Krifa3, M. Yacoubi2, A. Saad1;  
1Laboratory of Human Cytogenetics, Molecular Genetics and Reproductive Biology 
Farhat Hached University Hospital, Sousse, Tunisia, 2Department of Histopathology-
Cytopathology,Sousse, Sousse, Tunisia, 3Departement of Neuro-Surgery,, Sousse, Tunisia, 
4Departement of imagery Sousse, Tunisia, Sousse, Tunisia.

Pilocytic astrocytoma (PA) is a low grade glial tumor occuring frequently in 
paediatric population. This predonimantly cerebellar tumor was supposed 
to be curative after surgical resection. However, very few adult recurrent 
cases were previously reported. We report here a case of a 58-year-old man 
presented a right with a supratentorial tumor. Two years after a first resec-
tion a recurrence was discovered in the same area. Based on histopatholo-
gical and neuroimaging findings the diagnosis of pilocytic astrocytoma was 
suspected. Molecular investigations using multiplex ligation probe ampli-
fication (MLPA) revealed KIAA1549-BRAF fusion gene in both the prima-
ry and the recurrent tumors. Additional genetic abnormalities, that may 

explain the malignant transformation and bad clinical outcome, were also 
detected. Based on imagining, histopathological and molecular findings, 
we consider that our patient showed a PA with malignant transformation 
rather than a de novo Glioma.

 S. Trabelsi: None. D. H‘mida-Ben Brahim: None. N. Labaied: None. M. L‘Adib: 
None. N. Mama: None. M. Chourabi: None. M. Haddaji Mastouri: None. M. 
Mokni: None. K. Tlili: None. H. Krifa: None. M. Yacoubi: None. A. Saad: None.

J11.42
A Primary myelofibrosis case with a unique chromosomal 
translocations
Y. Kim1, J. Kim2, K. Lee1;  
1Yonsei University College of Medicine, Seoul, Korea, Republic of, 2Yonsei University 
Wonju College of Medicine, Wonju, Korea, Republic of.

Primary myelofibrosis (PMF) is a myeloproliferative neoplasm and dia-
gnosed based on bone marrow morphology, and cytogenetic pathogenesis 
and abnormalities are still not well studied. In this study, we identified cyto-
genetic abnormality that had not been reported in PMF. A 79 years old male 
with optic neuritis and posterior scleritis was admitted to the neurosurgery 
department in 21 Jun 2011 and then he transferred hematology department 
for evaluation of dizziness and anemia in 25 Jun 2011. The peripheral blood 
count revealed that WBC, hemoglobin and platelet count were 5.52 x 103/
uL, 7.9 g/dL and 516 x 103/uL, respectively. BM analysis showed hypercel-
lular marrow (more than 70% cellularity) with megakatyocytic hyperplasia 
and myelofibrosis. Mild splenomegaly and high LDH level (832 IU/L) was 
noted. JAK2 mutation and Bcr/abl gene rearrangement were not detected. 
In conventional chromosome study, of 14 metaphases, 9 had a reciprocal 
10; 13 translocation with break and fusion points at band 10q24 and 13q14. 
During treated with hydrea 500mg per 8 hour, he re-admitted in 27 Sep 
2012 due to pneumonia and he still have been cared in ICUs. For evaluation 
of break point, FISH analysis was performed for the detection of translo-
cations involving the locus at chromosome 10q24 and 13q14. And we got 
only deletion sign of RB probe [22/201] at 13q14, but could not obtained 
information of counterpart gene at 10q24.
So, we will further evaluate counterpart gene of t(10;13)(q24;q14) and it 
may be help to better understand the role of involved gene in PMF.

 Y. Kim: None. J. Kim: None. K. Lee: None.

J11.43
Analysis of c-erbB-2 and c-myc oncogene amplification in salivary 
gland tumours
N. Nikolic1, B. Anicic2, J. Carkic1, B. Toljic1, B. Popovic1, J. Milasin1;  
1Insitute of Human Genetics, School of Dentistry, University of Belgrade, Belgrade, 
Serbia, 2Clinic for Maxillofacial Surgery, School of Dentistry, University of Belgrade, 
Belgrade, Serbia.

Genetic studies of salivary glands tumours were mainly focused on chro-
mosomal changes and specific patterns of chromosome translocations have 
been described.
However, molecular changes in these tumours are less well characterized.
Alterations in gene copy number by amplification or deletion represent a 
common mechanism of gene expression deregulation and play an important 
role in the pathogenesis of many solid tumors.
We studied the putative role of c-erbB-2 and c-myc oncogene amplification 
in the development and progression of 53 cases of pleomorphic adenomas 
(PA) and 6 cases of carcinoma ex pleomorphic adenoma (CexPA).
The levels of gene amplification were analyzed by Real Time PCR compara-
tive Ct method.
Amplification of c-erbB-2 was identified in 7 out of 53 (13%) cases of PA and 
in 2 out of 6 (33%) cases of CexPA. C-myc was amplified in 5 out of 53 (9%) 
PAs and in 2 out of 6 (33%) CexPAs. The amplification could not be corre-
lated with clinical characteristics in the benign tumours group, whereas in 
malignant tumours c-erb amplification was related to recurrences.
In conclusion, c-erbB-2 and c-myc gene amplification might play a role in 
a subset of malignant salivary gland tumours (to be confirmed on a larger 
sample). Conversly, this alteration seems to be of minor importance for be-
nign tumour pathogenesis, as judged from its low frequency in PA. However, 
a longer follow-up of the patients with
PA could uncover a potential role of c-erb and c-myc amplification as pro-
gnostic tools and predictors of adenoma transformation into carcinoma.

 N. Nikolic: None. B. Anicic: None. J. Carkic: None. B. Toljic: None. B. 
Popovic: None. J. Milasin: None.
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J11.44
Comparative analysis of the telomere length in young women with 
breast cancer and controls in Castilla y Leon (Spain)
A. Pascual Rodríguez1, J. Fernández Mateos2, C. Cieza Borrella2, E. M. Sánchez Tapia1, T. 
Martín Gómez3, J. J. Cruz Hernández3, R. González Sarmiento2;  
1Laboratorio 14, Centro de Investigación del Cáncer. Universidad de Salamanca-CSIC-
IBSAL, Salamanca, Spain, 2Unidad de Medicina Molecular, Departamento de Medicina. 
Universidad de Salamanca-IBSAL,, Salamanca, Spain, 3Servicio de Oncología Médica. 
Hospital Clínico Universitario de Salamanca-IBSAL,, Salamanca, Spain.

Background: Telomeres are non-coding regions of DNA at the ends of chro-
mosomes. In humans, they consist of tandem repeats of the sequence T2AG3 
and their main function is to maintain genomic stability.
It has been described that there are not significant differences in telomere 
shortening in patients with breast carcinoma in relation to age, although 
there is an association with an earlier cancer appearance in following gene-
rations, suggesting a mechanism of genetic anticipation.
Patients and Methods: With prior informed consent, we obtained genomic 
DNA from leucocytes of peripheral blood of 60 women under forty years 
old with breast cancer without mutation in BRCA1/2 genes, and 32 blood 
samples of young women controls. The measurement of relative telomeric 
length was performed by relative comparative quantitative PCR, using as 
endogenous control the 36b4 gene. For the statistical analysis we used the 
programme GenEx, suitable for qPCR data analysis.
Results: The control group showed an average telomere length of: 3.36, 
while women with breast cancer revealed 3.80. These results showed high-
ly significant differences when comparing both group´s relative telomere 
length, presenting a p-value: 0.01.
Conclusions: Our results show a telomere shortening in peripheral blood 
in young women with breast cancer with respect to controls. This could be 
used as a prognostic marker of earlier appearance of breast cancer in wo-
men, although the explanation of these results is difficult to determine due 
to the big variety of molecular, physiological and biological process which 
are affected in cancer development.

 A. Pascual Rodríguez: None. J. Fernández Mateos: None. C. Cieza 
Borrella: None. E.M. Sánchez Tapia: None. T. Martín Gómez: None. J.J. Cruz 
Hernández: None. R. González Sarmiento: None.

J11.45
Are rare germline variant in the TP53 3’UTR causal determinants of 
Li-Fraumeni-like syndrome?
I. A. Vieira1, G. S. Macedo1,2, J. Giacomazzi1, A. P. Brandalize1, P. Ashton-Prolla1,2,3;  
1Laboratório de Medicina Genômica, CPE, Hospital de Clínicas de Porto Alegre, Porto 
Alegre, Brazil, 2Programa de Pós-Graduação em Genética e Biologia Molecular, 
Universidade Federal do Rio Grande do Sul, Porto Alegre, Brazil, 3Serviço de Genética 
Médica, Hospital de Clínicas de Porto Alegre, Porto Alegre, Brazil.

The rs78378222 (A>C) single nucleotide polymorphism (SNP), a rare va-
riant located in the 3′-untranslated region and within the polyadenylation 
signal of TP53, was recently identified in a GWAS of the Icelandic population. 
It occurs at a frequency = 0.0192 in that population and leads to impaired 
3’-end processing of mRNA, conferring susceptibility to certain types of 
cancer. Considering that Southern Brazil has one of highest breast cancer 
(BC) incidence rates in Brazil (reaching 81.07 per 100,000 women in certain 
areas), the purpose of this study was to evaluate the association between 
this functional SNP and BC risk in a case-control cohort from this geographic 
area. A total of 135 BC-affected women and 302 healthy controls were geno-
typed using a TaqMan assay method. No homozygous mutant (CC genotype) 
individuals were identified in this series, and although the frequency of he-
terozygous genotypes did not differ between groups (P = 0,65), all C allele 
carriers had a family history of BC and/or other tumors. In addition, one of 
the SNP-positive patients, a woman diagnosed with BC at age 44 years, had 
a cancer family history meeting Birch criteria for LFL. No coding germline 
TP53 mutations were identified in this patient. This is the first description 
of rs78378222[C] in an LFL family. Although previous studies reported no 
effect of this variant on BC risk in different European populations, further 
studies should be undertaken in families with the LFS/LFL phenotype to 
investigate the role of rs78378222[C] as a gene variant associated with LFL 
syndrome.

 I.A. Vieira: None. G.S. Macedo: None. J. Giacomazzi: None. A.P. Brandalize: 
None. P. Ashton-Prolla: None.

J11.46
Effects of Sulfite molecule on URG4/URGCP, Cyclin D1, and Bcl-2gene 
expressions in SH-SY5Y Human Neuroblastoma Cells
Y. Dodurga1, G. Gundogdu2, V. Tekin2, T. Koc3, N. Satiroglu-Tufan4, G. Bağcı5, V. 
Kucukatay2;  
1Pamukkale University School of Medicine Department of Medical Biology, Denizli, 
Turkey, 2Pamukkale University School of Medicine Department of Physiology, Denizli, 
Turkey, 3Pamukkale University School of Science, Department of Biology, Denizli, Turkey, 
4Pamukkale University School of Medicine, Department of Medical Genetics, Denizli, 
Turkey, 5Pamukkale University School of Medicine Department of Medical Genetics, 
Denizli, Turkey.

Sulfite is a highly reactive molecule which is commonly used in foods, cos-
metics and pharmaceuticals. Although, many studies have shown that sulfite 
may cause toxicity both in vivo and in vitro, there is no consensus on the 
mechanism by which sulfite toxicity affects cells. Up-regulated gene 4/Upre-
gulator of cell proliferation (URG4/URGCP) is a novel gene located on 7p13. 
URG4/URGCP stimulates cyclin D1 (CCND1) mRNA expression, and RNAi-
mediated URG4/URGCP silencing diminishes CCND1 mRNA expression in 
HepG2 cells. In this study, the effects of sulfite treatment on URG4/URGCP, 
CCND1, and Bcl-2 gene expression changes on control and dose group were 
analyzed. SHSY5Y cells were cultured in the appropriate conditions. Cytoto-
xic effects of sulfite in SHSY5Y cells were detected in time and dose depen-
dent manner with the IC50 doses within the range of 0.5-10 mM by using 
XTT. Genotoxic effect of sulfite was shown by commet assay. IC50 doses in 
the SHSY5Y cells were detected as 5mM. Total RNA was isolated with Tri-
Reagent. Expression profiles of the target genes were determined by semi 
quantitative RT-PCR. An URG4/URGCP protein change was determined by 
western blot analysis. According to results, URG4/URGCP, CCND1, and Bcl-2 
gene expression levels were decreased in dose group cells compared to the 
control cells. Our preliminary results are suggesting that sulfite treatment 
inhibits the proliferation of SHSY5Y cells as chemotherapeutic agents. In 
according to our findings, the mechanism of this result may berelated with 
sulfite dependent inhibition of cell cycle at the G1 phase by downregulating 
URG4/URGCP or CCND1 gene expression.

 Y. Dodurga: None. G. Gundogdu: None. V. Tekin: None. T. Koc: None. N. 
Satiroglu-Tufan: None. G. Bağcı: None. V. Kucukatay: None.

J11.47
Chromosome Imbalances and Alterations in p53 Gene in Uterine 
Myomas from the Same Family Members: Familial Leiomyomatosis
S. Hakverdi1, O. Demirhan2, E. Tunc2, N. Inandiklioglu2, I. N. Uslu2, A. Gungoren3, D. 
Erdem3, A. U. Hakverdi3;  
1Mustafa Kemal University, Tayfur Ata Sökmen Faculty of Medicine, Department of 
Patholoji,, Hatay, Turkey, 2Çukurova University, Faculty of Medicine, Dept. of Medical 
Biology, Adana, Turkey, 3Mustafa Kemal University, Tayfur Ata Sökmen Faculty of 
Medicine, Department of Obstetrics and Gynecology, Hatay, Turkey.

Uterine leiomyomas (UL) are extremely common neoplasms in women of 
reproductive age, and are associated with a variety of characteristic cho-
romosomal aberrations (CAs). The p53 gene has been reported to play a 
crucial role in suppressing the growth of a variety of cancer cells. Therefore, 
the present study investigated the effects of CAs and p53 gene on ULs. We 
performed cytogenetic analysis by G-banding in 10 cases undergoing my-
omectomy or hysterectomy. Fluorescence in situ hybridization (FISH) with 
p53 gene probe was also used on interphase nuclei to screen the deletions 
in p53 genes. In patients, CAs were found in 23.4% of 500 cells analysed. 
This proportion was significantly different between patients and the control 
group (p<0.001). In the patients, 76% of the abnormalities were structural 
aberrations (deletions, translocations and breaks), and only 24% were nu-
merical. Deletions were the most common structural aberration observed in 
CAs. Among these CAs, specific changes in five loci 1q11, 1q42, 2p23, 5q31 
and Xp22 have been found in our patients and these changes were not re-
ported previously in UL. The chromosome breaks were more frequent in 
cases, from high to low, 1, 2, 6, 9, 3, 5, 10 and 12. Chromosome 22, X, 3, 17 
and 18 aneuploidies were observed to be the most frequent among all nu-
merical aberrations. We observed a low frequency of p53 losses (2-11%) in 
our cases. The increased incidence of autosomal deletions, translocations, 
chromatid breaks and aneuploidy, can contribute to the progression of the 
disease along with other chromosomal alterations.

 S. Hakverdi: None. O. Demirhan: None. E. Tunc: None. N. Inandiklioglu: 
None. I.N. Uslu: None. A. Gungoren: None. D. Erdem: None. A.U. Hakverdi: 
None.
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J11.48
V617F mutation of Jak2 gene in patients with myeloproliferatif 
diseases except CML in Morocco
H. DEHBI, S. NASSEREDDINE, N. SERBATI, A. BENMOUSSA, S. NADIFI.;  
Laboratory of Genetics and Molecular Pathology: Faculty of Medicine and Pharmacy,, 
Casablanca, Morocco.

The identification in 2005 of the V617F mutation of the Janus kinase 2 gene 
(JAK2) has been a promising discovery that changed the way myeloprolife-
ratif disorders (MPDs).The objective of our work is to determine the preva-
lence of the V617F mutation in Moroccans patients with SMPs. we studied 
420 individuals referred by different departments of Hematology in Moroc-
co. The V617F mutation was investigated by PCR Allele-specific.
Our results showed that the average age of patients was 46.5 years with a 
male predominance, and 54.5% of patients had the mutation.The incidence 
of the V617F mutation in Polycythemia Vera, essential thrombocythemia 
and idiopathic myélofibrosis are respectively 79%, 37% and 26%. We also 
detected the mutation in 25% of cases of essential eosinophilia and in 15 
cases of unclassified SMPs, but it was absent in patients with secondary po-
lycythemia vera or thrombocytosis. We also found that patients with this 
mutation have higher levels of hemoglobin and hematocrit compared with 
patients without this mutation.
For patients without V617F mutation (45.5%), the other mutations (MPL 
W515L and W515K) are studied by the HRM and sequencing.
Our study is the first to assess the status of the V617F mutation of the JAK2 
gene in patients with SMPs in Morocco. Our data seem to confirm that the 
JAK2 V617F mutation is specific for myeloproliferatif disorders, it help to 
confirm the diagnosis and guidance of therapeutic choice to improve the 
prognosis of MPDs in Morocco.

 H. Dehbi: None. S. Nassereddine: None. N. Serbati: None. A. Benmoussa: 
None. S. Nadifi.: None.

J11.49
The effect of silencing siRNA against b-catenin on drug sensitivity of 
SW480 as a model of colon cancer cells
S. Hashemi1,2, F. Gheidari1, M. Ghadir1, A. Mehrtash1, L. Teimoori-Toolabi1;  
1Molecular Medicine Department, Pasteur Institute of Iran, Tehran, Islamic Republic of 
Iran, 21- Department of molecular and cell biology, Pharmaceutical Sciences Branch, 
Islamic Azad University, Tehran, Islamic Republic of Iran.

Colon cancers are reportedly resistant to chemotherapy. In more than 90% 
of cases of colorectal cancers, constitutive activation of the canonical Wnt 
signaling pathway is an early event in tumorigenesis. Activation of this pa-
thway is through stabilization of β-catenin and its translocation into the 
nucleus.
In this study, two different shRNA plasmid vectors against β-catenin, were 
constructed. After cloning into pSilencer neo2.1 and integration into geno-
me, these plasmids could persistently generate shRNA against β-catenin. 
Cloned shRNAs were stably transfected into SW480 cells using effectene as 
the transfection reagent and treating the cells with G418 for 21 days. The 
down-regulations of β-catenin in these two clones of cells were approved 
by real-time PCR.
The LC50 of 5-FU in non-transfected SW480 cells was 30 mM while the 
LC50s of two stably transfected cells namely SW2024 and SW978 were 42.5 
micromole and 22.5 micromole respectively.
Following treatment of the cells with lethal dose of 5-FU, the percentages 
of apoptotic cells were 4.45, 4.66 and 31.46 in SW480, SW2024 and SW978 
respectively.
Conclusively silencing β-catenin in SW480 cells render SW978 more sensi-
tive to 5-FU induced apoptosis while in SW2024 the results were vice ver-
sa. However the LC50 of SW480 and SW978 were not different so much, 
the LC50 of SW2024 were significantly higher than SW480. This result in 
SW2024 and SW978 showed that silencing different parts of mRNA would 
affect the efficiency of silencing differently. This effect may be due to diffe-
rent effect of silencing β-catenin on proliferation and apoptosis in the cells.

 S. Hashemi: None. F. Gheidari: None. M. Ghadir: None. A. Mehrtash: None. L. 
Teimoori-Toolabi: None.

J11.50
Frequency of 5382insC mutation of BRCA1 gene among prostate 
cancer patients: an experience from Bashkortostan Republic of 
Russia.
D. Andreeva1, I. Gilyazova2, A. Papoyan3, A. Mustafin3, I. Sultanov3, A. Izmaylov1, V. 
Pavlov3, E. Khusnutdinova1,2;  
1Bashkir State University, Ufa, Russian Federation, 2Institute of Biochemistry and 

Genetics, Ufa, Russian Federation, 3Bashkir State Medical University, Ufa, Russian 
Federation.

A family history of prostate cancer (PC) is a strong risk factor for the disease, 
indicating that inherited factors are important in this disease. BRCA1 and 
BRCA2 gene mutations cause hereditary breast and ovarian cancer syndro-
me and it is known BRCA mutation carriers to be predisposed to the high 
risk of breast, prostate, stomach cancer compared to the general population. 
The 5382insC mutation is the most common of BRCA1 mutations.
The study included 91 unrelated males with histologically confirmed dia-
gnosis of PC. The mean age of PC patients was 62,1 ± 12 years. Material for 
the study and the results of pathologic classification of tumors were provi-
ded by urologists from Bashkir State Medical University. The control group 
consisted of healthy men with no signs of PC and normal PSA level. Mean age 
of the control group was 65,7 ± 4 years. Genomic DNA was extracted from 
peripheral blood lymphocytes using standard phenol-chloroform extrac-
tion. The 5382insC mutation in the 20th exon of BRCA1 gene was identified 
using direct sequencing. Mutation 5382insC was found in 2 cases of Russian 
ethnic origin (2,1%) and in 1 individual of Russian ethnic origin from the 
control group (1%). These data suggest that the 5382insC mutation is rare 
and unlikely to be pathogenic for prostate cancer in the Republic of Bashkor-
tostan, but further investigations based on large DNA samples are necessary 
to confirm the results.

 D. Andreeva: None. I. Gilyazova: None. A. Papoyan: None. A. Mustafin: 
None. I. Sultanov: None. A. Izmaylov: None. V. Pavlov: None. E. 
Khusnutdinova: None.

J11.51
DNA repair gene and life style factors determines as biomarkers for 
breast cancer
P. Thavanati1, A. Escoto de Dios1, J. Camacho Cortes2, I. Luna Benitez2, J. Ángeles 
Sanchez2, A. Montiel Gonzalez1, S. Katari3, K. Kanala3;  
1Instituto de Genetica Humana, Centro Universitario de Ciencias de la Salud, Universidad 
de Guadalajara, Guadalajara, Jalisco, Mexico, 2Instituto de Jalisciense de Cancerología, 
Guadalajara, Jalisco, Mexico, 3Human Genetics Unit, Dept. of Anthropology, Sri 
Venkateswara University, Tirupati, Andhra Pradesh, India.

MGMT gene is the only known critical gene involved in cellular defense 
against alkylating agents in DNA DRR pathway. The DRR pathway in breast 
cancer risk and potential interaction with cigarette smoking and dietary an-
tioxidants is genotyped [C250T (Leu84Phe), A427G (Ile143Val) and A533G 
(Lys178Arg)] for these variants from CONACYT project blood samples of 
Jalisco, Mexico, included 267 cases and 673 controls. Heavy smoking (431 
pack-year) significantly increased breast cancer risk for women with codon 
84 variant T-allele [odds ratio, OR ¼ 3.0, 95% confidence interval (95% CI) 
¼ 1.4-6.2]. Inverse association between fruits and vegetables consumption 
and breast cancer risk was observed among women with wild-type geno-
type for codon 84 (OR ¼ 0.8, 95% CI ¼ 0.6-0.9 for _35 servings of fruits 
and vegetables per week and CC genotype versus those with 535 servings 
per week and CC genotype). The association between fruits and vegetables 
consumption and reduced breast cancer risk was apparent among women 
with at least one variant allele for codon 143 (OR ¼ 0.6, 95% CI ¼ 0.5-0.9 for 
_35 servings of fruits and vegetables per week and AG or GG genotype ver-
sus those with 535 servings per week and AA genotype). Similar patterns 
were observed for dietary a-carotene and supplemental b-carotene, but not 
for supplemental vitamins C and E. Polymorphisms in MGMT may modulate 
the inverse association previously observed between fruits and vegetables 
consumption, dietary antioxidants and breast cancer risk, and support the 
importance of fruits and vegetables on breast cancer risk reduction.

 P. Thavanati: None. A. Escoto de Dios: None. J. Camacho Cortes: None. I. 
Luna Benitez: None. J. Ángeles Sanchez: None. A. Montiel Gonzalez: None. S. 
Katari: None. K. Kanala: None.

J11.52
Familial case of Cowden syndrom and oncogenetic counselling
R. H. Hanitra;  
Medical Genetics Unit 6CHU Saint Pierre La Reunion, Saint Pierre, Réunion.

A female 45-year-old patient referred to us for oncogenetic counselling af-
ter a chirurgical treatment of a renal carcinoma, with chromophobes cells 
began at 20-year-old for a goiter of her thyroid gland. At 43-year-old, she 
had a total colectomy for polyps of the colon, there were also a lipoma of the 
duodenum and polyps of the stomach. One of her sisters was a stillbirth and 
another had a cancer of the thyroid; her mother had a cancer of the brain. 
The clinical examination showed a tall woman with a macrocephaly, unrefi-
ned features, some oral papillomas of the tongue. She had dermal fibromas. 
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The clinical diagnosis of a Cowden syndrome was made and a genetic study 
of the PTEN gene was performed, which confirmed the diagnosis : she had 
a mutation of the exon 3 of the PTEN gene : c.209+1G>A. After this result, 
she was followed-up by a multidisciplinary staff and had a prophylactic hy-
sterectomy with an endometrial polyp, a bilateral mastectomy revealing a 
bilateral and multiple intra-canalaire adenocarcinoma, and a negative bila-
teral annexectomy. Her son a 20-year-old was a tall boy, and was followed-
up because he had the same mutation. We emphasize the interest to detect 
the mutation of PTEN gene, with an autosomal dominant transmission to 
adapt the prophylactic chirurgical treatment, permitting a longer survey for 
the index case ; and also the interest of the predictive test to follow up the 
son with the same mutation of PTEN.

 R.H. Hanitra: None.

J11.53
Association between snp rs 4132601 in gene IKZF1 region and 
childhood acute lymphoblastic leukemia
M. Kreile1, L. Piekuse1, A. Zarina1, Z. Kovalova2, G. Medne2, E. Cebura2;  
1Riga Stradins University, Riga, Latvia, 2University Children‘s hospital, Riga, Latvia.

Background. Acute lymphoblastic leukemia (ALL) is the most common can-
cer among children, with an annual incidence rate of approximately 3.9 per 
100,000 children.According to literature single nucleotide polymorphism 
(SNP) rs4132601 in gene - IKZF1, which
is located on chromosome 7, in genome wide association studies analyzing 
cases and controls, statistically significantly increase risk of developing 
childhood ALL.
Aim. To detect frequency of SNP rs4132601 G allele, in case and control 
groups and to evaluate it as a possible risk allele.
Material and methods. We analyzed SNP rs4132601 in the 36 pre-B ALL 
cases, as a control group we used age and sex matched children without 
leukemia. DNA was extracted from whole blood and purified by standard 
phenol/chloroform extraction protocol. The presence of polymorphism was 
analyzed using PCR with subsequent restriction enzyme MboI digestion and 
detected in polyacrylamide gel.
Results. SNP rs4132601 G allele frequency in patients was 0,458. Five out of 
36 patients were homozygous for risk allele. There were statistically signi-
ficant difference between ALL group and control group (p=0.042, OR=2,538, 
CI 95% 1,004-6,527).
Conclusions. In this study, we find statistically significant evidence about 
rs4132601 G allele as a risk allele. In order to detect SNP rs4132601 asso-
ciation with ALL have to be done larger study.

 M. Kreile: None. L. Piekuse: None. A. Zarina: None. Z. Kovalova: None. G. 
Medne: None. E. Cebura: None.

J11.54
Enzymatic activity of PON1 and GST among patients with prostate 
cancer
M. Saiz1, O. Lopez-Guarnido1, M. Pascual-Geler2, L. Rodrigo1, J. C. Alvarez1, J. M. Cozar2, J. 
A. Lorente1,3, M. J. Alvarez-Cubero1,3;  
1Legal Medicine and Toxicology Department, Faculty of Medicine, University of Granada, 
Granada, Spain, 2Service of Urology. University Hospital Virgen de las Nieves, Granada, 
Spain, 3GENYO (Pfizer - University of Granada & Andalusian Government Centre for 
Genomics & Oncology), Granada, Spain.

Prostate cancer is the most common type of cancer in men and the second 
leading cause of cancer death in men after lung cancer. Although prostate 
cancer is relatively common, there are genetic and environmental risk fac-
tors that increase the probability of developing prostate cancer. One of the 
factors involved in the development and aggressiveness of many cancers is 
the production of reactive oxygen species (ROS). Higher amounts of ROS 
play a role in the aging process as well as in a number of human disease 
states, including cancer, ischemia, and failures in immunity and endocrine 
functions. As a safeguard against the accumulation of ROS, several nonenzy-
matic and enzymatic antioxidant activities exist. Therefore, when oxidative 
stress arises as a consequence of a pathologic event, a defense system pro-
motes the regulation and expression of these enzymes.
It is well known, that antioxidant processes are related to the development 
of prostate cancer. That is why, the study is focused in the determination of 
antioxidant activity by the analysis of paraoxonase 1 (PON 1) and glutation-
S-transferase (GST) activity. Furthermore, genetic polymorphisms in these 
both enzymes will be determined in patients with prostate cancer. The en-
zymatic and genetic data obtained will be combined with clinical characteri-
stics of the tumor and lifestyle of the patients, smoking habits, dietary style, 
exercise, etc; in order to adjust the dietary style of the patient improving 

their quality of life, as well as, the establishment of high-risk polymorphisms 
in these genes with prostate cancer aggressiveness.

 M. Saiz: None. O. Lopez-Guarnido: None. M. Pascual-Geler: None. L. 
Rodrigo: None. J.C. Alvarez: None. J.M. Cozar: None. J.A. Lorente: None. M.J. 
Alvarez-Cubero: None.

J11.55
Association of IGFBP5 and ERalpha with mir193b expression levels in 
breast cancer
I. Peker1, G. Güllü1, A. Haholu2, C. Erzik1, Z. Küçükodacı2, H. Baloğlu2, A. S. Özer1, M. 
Akkiprik1;  
1Marmara University Medical Biology, istanbul, Turkey, 2Haydarpaşa Gülhane Military 
Medicine School Pathology, istanbul, Turkey.

miRNA’s are small, single stranded and non-coding RNAs that can be down 
or up regulated depending on the cell and cancer type. The role of miRNA‘s 
in cancer, became a new hope in cancer research.
IGF’s plays an important role in tumor-genesis as well as cell growth, pro-
liferation and apoptosis control. IGFBP5 inhibits cell growth in vivo and in 
vitro in human breast cancer, it is also associated with metastasis, bad pro-
gnosis and endocrine treatment.
miR-193b down-regulates in breast cancer patients and this results in tu-
mor migration and invasion. miR-193b directly targets ERα at 3-UTR site 
and inhibits estrogen induced proliferation.
In this study, FFPE tissue sections of the patients with breast cancer analy-
zed by immunohistochemistry and confirmed with mRNA RT-PCR, to defi-
ne IGFBP5 expressions. miR- 193b expression level is later analyzed with 
RT-PCR and the correlation between the expression levels and IGFBP5, plus 
ERα is analyzed.
It has been shown that Erα is regulated by mir-193b in some studies, but 
some studies show no correlation. In our study, we used tissue samples of 48 
women with breast cancer, but we couldn’t find any evidence that supports 
such regulation. No significant relation is found between IGFBP5 expression 
and mir-193b expression. The group of people that has been studied in our 
study showed no correlation between mir-193b expression and breast can-
cer sub types. There is also no difference between mir-193b expression in 
tumor tissue and in peripheral tissue. These results indicate that mir-193b 
is not a good bio-marker for breast cancer.

 I. Peker: None. G. Güllü: None. A. Haholu: None. C. Erzik: None. Z. 
Küçükodacı: None. H. Baloğlu: None. A.S. Özer: None. M. Akkiprik: None.

J11.56
Association of polymorphic markers of xenobiotic biotransformation 
genes, tp53 and mdm2 genes with breast cancer in russian women of 
moscow region
A. M. Burdennyy1, V. Loginov2;  
1IBCHPH RAS, Moscow, Russian Federation, 2RCMG RAMS, Moscow, Russian Federation.

Abstract 
The association of +/- polymorphic markers of GSTM1 and GSTT1 genes, 
Ile105Val of GSTP1 gene, Arg72Pro of TP53 gene and T309G of MDM2 gene 
with risk of breast cancer in females of Moscow region has been studied. We 
have showed an association of null genotypes of GSTT1 and GSTM1 genes 
and Ile/Val and Val/Val genotypes of GSTP1 gene with BC (OR = 1.89, 1.65, 
1.47 and 1,33, respectively). We found an association of Pro/Pro genotype 
of polymorphic marker Arg72Pro with higher risk of BC development (OR = 
1.41) and with ductal and lobular breast cancer development (OR = 5.32 and 
OR = 8.13 respectively). We have also found the highly significant associati-
on of the null genotype of GSTT1 gene and Ile/Val and Val/Val genotypes of 
GSTP1 gene with BC for patients with disease manifestation before 53 years 
(OR = 2.33, 2.07 and 2.31, respectively). We have found highly reliable as-
sociation of combined susceptible genotypes: null genotypes of GSTT1 and 
GSTM1 genes (OR = 3.18) and null genotypes of GSTT1 and GSTM1 genes and 
Val/Val genotype of GSTP1 gene (OR = 16.42) with BC. In case of combined 
susceptible genotype Pro/Pro + TG of TP53 and MDM2 genes we have found 
highly reliable association with BC and its most frequent subtype - ductal 
breast carcinoma (OR = 10.8 and OR = 12.8, respectively). The results of our 
study are evidence that studied genes play an important role in the develop-
ment of breast cancer in Russian womеn living in Moscow region.

 A.M. Burdennyy: None. V. Loginov: None.
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J11.57
Vitis vinifera seed extract modulates temozolomide sensitivity in 
human glioblastoma cells via apoptosis related miRNA alterations
G. Tezcan1, B. Tunca1, U. Egeli1, G. Cecener1, S. Sahin2, F. Budak3, A. Bekar4, C. Demir2, S. 
Ak1, H. Malyer5, T. Evrensel6;  
1Department of Medical Biology, Medical Faculty, Uludag University, Bursa, Turkey, 
2Department of Chemistry, Science Faculty, Uludag University, Bursa, Turkey, 
3Department of Microbiology, Medical Faculty, Uludag University, Bursa, Turkey, 
4Department of Neurosurgery, Medical Faculty, Uludag University, Bursa, Turkey, 
5Department of Biology, Science Faculty, Uludag University, Bursa, Turkey, 6Department 
of Medical Oncology, Medical Faculty, Uludag University, Bursa, Turkey.

One of the most attractive cancer therapy methods to date is the induction 
of tumor cell death by certain phytochemicals. We investigated the active 
component of Vitis vinifera (grape) seed extract (GSE) and its effect on cell 
death and regulation of associated miRNA expressions in Glioblastoma mul-
tiforme (GBM) which is the most lethal form of brain tumors.
The active component of GSE was identified by HPLC/DAD. The anti-prolife-
rative activity of GSE was tested in T98G, U-138MG and U-87MG cells alone 
and in combination with TMZ, using WST-1 assays. The effect of GSE on cell 
death was analysed using FITC Annexin V and miRNA PCR array analyses in 
T98G cells. Potential mRNA targets were analyzed bioinformatically.
The components of GSE were Catechin derivatives, Quercetin, Gallic acid and 
Chlorogenic acid. One The results of Way Anova and Tukey analysis showed 
that, the combination of 500ug/ml GSE and 325uM TMZ significantly de-
creased cell proliferation (p<0.001) in all cell lines. According to findings of 
FITC Annexin V assay, 70% of cells were killed by apoptosis and necrosis. 
SABioscience PCR Array Data Analysis demonstrated that, miR-9, miR-10a, 
miR-10b and miR-455-3p were significantly inhibited (p<0.001). Also, miR-
Walk database support our findings, the target genes for these miRNAs have 
been defined to be related to apoptosis, the cell cycle and VEGF signaling 
pathways.
Even further studies and validations are required, using the combination of 
GSE and TMZ may provide a novel approach to treat GBM through miRNA 
regulation.

 G. Tezcan: None. B. Tunca: None. U. Egeli: None. G. Cecener: None. S. 
Sahin: None. F. Budak: None. A. Bekar: None. C. Demir: None. S. Ak: None. H. 
Malyer: None. T. Evrensel: None.

J11.58
HER2 polymorphisms and colon cancer in Croatian population
S. Kapitanovic, T. Catela Ivkovic, S. Valentic;  
Rudjer Boskovic Institute, Zagreb, Croatia.

Colon cancer is the third most common cancer worldwide and the second 
leading cause of cancer death. HER2 gene, a member of the EGF receptor 
family, is located at chromosome 17q21 and encodes a transmembrane pro-
tein (p185) with tyrosine kinase activity. HER2 has been associated with 
colon cancer development and progression. A large number of HER2 poly-
morphisms have been described. Any functional polymorphism can potenti-
ally affect colon cancer risk as well as cancer outcome. The aim of our study 
was to analyze three SNP polymorphisms in the HER2 gene, -344 C/T, +1963 
A/G (I655V) and +3508 C/G (P1170A) in the Croatian population and in pa-
tients with colon cancer. DNAs obtained from 300 colon cancer patients and 
300 unrelated healthy volunteers were genotyped for the HER2 SNPs using 
real-time PCR TaqMan® SNP genotyping assays. Allele G of I655V and alle-
le G of P1170A polymorphism were more common in the population with 
colon cancer in the comparison to healthy volunteers and were associated 
with an increased risk of colon cancer. The role of HER2 polymorphism with 
colon cancer progression and prognosis has to be investigated in the future 
studies.

 S. Kapitanovic: None. T. Catela Ivkovic: None. S. Valentic: None.

J11.59
What is the actual impact of fluorescence in situ hybridization (FISH) 
in the diagnosis of myelodysplastic syndromes (MDS)?
H. Akin, E. Karaca, B. Durmaz, O. Cogulu, A. E. Solmaz, A. Kavasoglu, F. Ozkinay;  
Ege University Medical Faculty, İzmir, Turkey.

Fluorescence in situ hybridization (FISH) is increasingly

being used in the cytogenetic diagnosis of myelodysplastic syndromes 
(MDS). Clinical MDS diagnosis is complicated. Despite the challenges rela-
ted to cytogenetic analyses in MDS diagnosis, there are still some standard 
requirements and integrated algorithms that must be added. Due to this, in 
this study we would

like to evaluate the FISH analysis and their outcomes of 98 MDS patients 
who were referred over a one year period. Conventional karyotype analysis 
was performed in all patients. The results showed that 13 patients (13.3%) 
from conventional karyotype analysis and

17 patients (17.3%) from FISH analysis presented with clonal chromosomal 
aberrations. Surprisingly, none of chromosomal aberrations detected via cy-
togenetic analysis and FISH analyses

were compatible due to the limited number of FISH analysis requests. From 
the 18 requests of our study group, isolated 5/5q deletion presented as the 
most common (43.9%). 5q deletion and trisomy 8, seen in equal rates, were 
the most frequent anomalies (63.2%) in the study. It was seen that with 5 
FISH

analysis (5q Del, 7q Del, trisomy 8, 13q Del, TP 53 Del), we could cover all of 
the chromosomal anomalies that were detected in all patients in this study. 
It is important to determine the chromosomal rearrangements using both 
cytogenetic and FISH analysis in MDS patients. A more reliable approach 
would be to standardize

wider FISH panels in order to detect more anomalies, synchronously, in this 
patient group.

 H. Akin: None. E. Karaca: None. B. Durmaz: None. O. Cogulu: None. A.E. 
Solmaz: None. A. Kavasoglu: None. F. Ozkinay: None.

J11.60
The PALB2 germline genetic variants in pediatric patients with classic 
type of medulloblastoma
J. Trubicka, M. Kania, M. Perek-Polnik, E. Ciara, W. Grajkowska, E. Moszczyńska, K. 
Chrzanowska, D. Piekutowska-Abramczuk, D. Jurkiewicz, S. Łuczak, M. Pelc, P. Kowalski, 
M. Borucka-Mankiewicz, M. Krajewska-Walasek;  
The Children’s Memorial Health Institute, Warsaw, Poland.

Medulloblastoma (MB) is the most common malignant brain tumor in the 
children which the etiology remains unknown. Recently, multiple molecular 
dysfunctions were detected in patients with MB. The majority of them were 
somatic changes. Our previous studies indicate that germline mutations in 
DNA repair genes (e.g. NBN) seem to be particularly important in the deve-
lopment of MB. The next of candidate is the PALB2 gene, a partner and loca-
lizer of BRCA2, therefore the essential component of DNA repair system.
The aim of our study was to identify germline genetic variants of the PALB2 
gene in patients with classical type of MB. In first stage of analysis direct 
sequencing of coding sequence and flanking regions of PALB2 in 50 MB 
patients was performed. We identified three nonsynonymous changes: 
rs152451 (Q559R), rs45624036 (V932M) and rs45478192 (L939W). To 
evaluate their frequency a total of 100 patients and 100 control samples were 
screened. The control group consisted of DNA samples from healthy persons 
with negative cancer family history and age and sex matched to the group 
of patients. Our results indicate that only carriers of the rs45478192 may 
exhibit increased susceptibility to developing MB (OR 3.00, p-value=0.5) but 
account for only a small proportion of cases. All results did not have enough 
statistical power therefore they need to be validated on a larger group of 
patients, what will be implemented in the next stage of the project.
The study was financed by the NCN, project no. 6917/B/P01/2011/40 and 
by ERDF project POIG.02.01.00-14-059/09.

 J. Trubicka: None. M. Kania: None. M. Perek-Polnik: None. E. Ciara: None. W. 
Grajkowska: None. E. Moszczyńska: None. K. Chrzanowska: None. D. 
Piekutowska-Abramczuk: None. D. Jurkiewicz: None. S. Łuczak: None. M. 
Pelc: None. P. Kowalski: None. M. Borucka-Mankiewicz: None. M. Krajewska-
Walasek: None.

J11.61
The RET protooncogene mutations in Russian patients with multiple 
endocrine neoplasia type 2
F. A. Amosenko1,2, V. N. Kozlova2, V. E. Vanushko3, V. Z. Brzhezovski3, L. N. Lyubchenko2, A. 
V. Polyakov1;  
1Research Centre for Medical Genetics, Moscow, Russian Federation, 2N.N. Blokhin Cancer 
Research Center, Moscow, Russian Federation, 3Research Center for Endocrinology, 
Moscow, Russian Federation.

Multiple endocrine neoplasia type 2 (MEN 2) is a very rare genetic disease 
characterized by medullary thyroid carcinoma (MTC) associated with other 
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endocrine neoplasia (MEN 2A and MEN 2B) or not (familial MTC) due to 
germline RET gene mutations. We started MEN 2 genetic study 15 years ago. 
DNA was isolated from peripheral blood DNA. Exons 10, 11, and 13-16 of the 
RET protooncogene were amplified by polymerase chain reaction (PCR) and 
examined by direct sequencing of PCR products and/or restriction enzyme 
analysis. So we analysed 36 unrelated families (36 probands and 29 at risk 
relatives). A total of 15 different missense RET mutations were identified. A 
single mutation at codon 918 was found in all MEN 2B families (n=11). All of 
the MEN 2A mutations affected codon 634. Mutations outside of codon 634 
occurred only in familial MTC. p.M918T was the most common mutation in 
our cohort followed by mutations p.C634R (n=6), p.C634Y (n=3), p.V804M 
(n=3), p.C634F (n=2), p.C620R (n=2), p.C630R (n=1), p.C634W (n=1), 
p.C634G (n=1), p.S649L (n=1), p.L790F (n=1), p.Y791F (n=1), p.R833C 
(n=1), p. M918V (n=1), and novel p.Y791F/p.I852M double germline muta-
tion (n=1). Codon 634 at exon 11 was the most frequently altered codon and 
consequently, exon 11 was the most frequently altered exon. High preva-
lence of p.M918T in Russia with respect to other European countries is pos-
sibly explained by the fact, that Russian doctors conduct clinical diagnostics 
best of all for patients with the more severe MEN 2B syndrome.

 F.A. Amosenko: None. V.N. Kozlova: None. V.E. Vanushko: None. V.Z. 
Brzhezovski: None. L.N. Lyubchenko: None. A.V. Polyakov: None.

J11.62
Early detection of SOX2 and hTERC gene amplification of 
oropharyngeal squamous cell carcinomas by FISH on brush biopsy 
samples.
N. Kokalj Vokač1,2, B. Čizmarević1,2, A. Zagorac1, B. Zagradišnik1;  
1University Medical Centre Maribor, Maribor, Slovenia, 2Medical Faculty, Maribor, 
Slovenia.

Oral and oropharyngeal squamous cell carcinomas (OSCC) are among the 
most common cancers. The poor survival rate among oral cancer patients 
can be atributed to several factors, one of them being lack of early detection. 
A key approach to this problem would be to detect potentialy malignant le-
sion at their early stage. The only established method for their diagnosis 
is biopsy, which is carried out only when the lesions become symptomatic. 
Exfoliative cytology is an easy, non-invasive procedure and hence could be 
carried out even on slightest suspicion regarding the nature of the lesion. 
Performing FISH technique on oral brush cytology slides can be an easy and 
rapid screening approach for the malignant cell detection.
Gain of 3q26 region is frequently observed in various squamose cell carcino-
mas of mucosal origin, where hTERC and SOX2 genes are located. TERC gene 
amplifications were described in developement of various SCC, the laryngs, 
cervics, esophagus and lungs. Our resultes, obtaind on cervical smears de-
monstrated that TERC gene amplifications correlates with high squamouse 
interepithelial lessions which lead to invasive cervical cancer. SOX2 gene 
amplifications were also described in esophageal and lung squamous cell 
carcinomas. Because in oral cancer 3q26 amplifications are also regulary 
observed, amplifications of SOX2 gene could be important diagnostic and 
prognostic marker.
The present study was designed to detect hTERC and SOX2 amplifications 
in OSSC exfoliative mucosal cells and evaluate whether those two gene am-
plifications might serve as a supportive biomarker in early detection and 
diagnosis of oral and oropharingial SCC.

 N. Kokalj Vokač: None. B. Čizmarević: None. A. Zagorac: None. B. 
Zagradišnik: None.

J11.63
P53 mutations in Turkish bladder cancer patients
N. Ersoy Tunali, S. Sahoglu;  
Halic University, Istanbul, Turkey.

Bladder cancer is the 7th most common cancer in men and 17th in women 
in the world. Two distinct pathways have been described in bladder cancer 
carcinogenesis; superficial papillary carcinoma and non-papillary invasive 
carcinoma, which are represented by FGFR3 and p53 pathways, respective-
ly. P53 gene is the preferred target for environmental carcinogens, therefore 
investigation of the p53 mutation profiles may provide clues about the etio-
logy of the tumors. In this study we aimed to investigate the p53 mutations 
in Turkish bladder cancer patients. For this purpose, tumor and healthy tis-
sues were collected from 79 bladder cancer patients with ages ranging from 
54 to 81 years. Upon DNA isolation, all exons of the p53 gene were amplified 
by PCR and sequenced. In one patient, we have identified a C>T mutation 
in codon 190, which changes the amino acid Pro to Ser in the p53 protein. 
This mutation has been shown in colorectal cancer, but this is the first study 

which reports cd190 mutation in bladder cancer. In addition to that, 10 more 
mutations in cd 181 (C>T), cd213 (A>G), cd280 (G>C), cd 238 (G>A), cd249 
(G>T), cd234 (A>G), cd245 (G>A) were identified. The mutated tissues were 
either T1G3 or T2G3. The patients were all men and smokers for at least 
20 years, 1pack/day. Screening of p53 mutations in bladder cancer patients 
will help in exploring the p53 mutational profile, and accordingly, expected 
to help in the development of screening strategies for at-risk individuals.

 N. Ersoy Tunali: None. S. Sahoglu: None.

J11.64
Optimization of RNA extraction from urine samples for use in non-
invasive diagnostic procedures
J. Ramic, L. Pojskic, N. Lojo-kadric, K. Radic, N. Pojskic, K. Bajrovic;  
Institute for genetic engeneering and biotechnology, Sarajevo, Bosnia and Herzegovina.

Conventional diagnostic procedures for prostate cancer are invasive and 
painful and in most of the cases unnecessary. Aversion of men towards this 
screening tool is generally the reason for late oncology diagnosis and unsuc-
cesful treatment. Development of methods for low copy templates i.e. sepa-
ration and characterisation of circulating tumor cells opened new oportuni-
ties for molecular detection of tumor markers in other body fluids i.e. urine. 
There are several national studies for validation of tumor specific molecu-
lar markers in urine, such as PSA/KLK3, PSGR / OR51E2, PCA3 and TM-
PRESS2/ERG, that proved a principle to be used as screening tool in order 
to make a targeted biopsy and avoid unnecessary painful procedures and 
acompanying costs. For these reasons, the isolation of mRNA and measuring 
the expression of these genes in urine as a noninvasive technique is aimed 
to assist patients in reducing stress, and doctors as a further indication for 
biopsy and cystoscope. Potential advantages of this method are availability 
and easy sampling and measuring the expression of more marker genes for 
this type of tumor. In this work we have optimized total RNA extraction from 
various individual urine samples and estimated the quality of RNA for gene 
expression analysis using RT PCR methods.

 J. Ramic: None. L. Pojskic: None. N. Lojo-kadric: None. K. Radic: None. N. 
Pojskic: None. K. Bajrovic: None.

J11.65
Impact of TPMT and MTHFR genotype on development thiopurine 
related toxicity in IBD and ALL patients
L. Šebest1, A. Šoltýsová1, I. Medveďová1, A. Chocholová2, I. Čierna3, G. Minárik1,4, B. 
Mladosievičová5, &. Kadáši1,6;  
1Department of Molecular Biology, Faculty of Natural Sciences, Comenius University, 
Bratislava, Slovakia, 2Bone Marrow Transplantation Unit, Comenius University 
Children‘s Hospital, Bratislava, Slovakia, 32nd Department of Pediatrics, Comenius 
University Children‘s Hospital, Bratislava, Slovakia, 4Institute of Molecular Biomedicine, 
Faculty of Medicine, Comenius University, Bratislava, Slovakia, 5Institute of Pathological 
Physiology, Faculty of Medicine, Comenius University, Bratislava, Slovakia, 6Institute of 
Molecular Physiology and Genetics, Slovak Academy of Sciences, Bratislava, Slovakia.

Thiopurine drugs are mainly and effectively used in treatment of autoim-
mune diseases such as Crohn´s disease and Ulcerative colitis but also in 
treatment acute lymphoblastic leukemia. Individual genetic variations re-
sult in differences of activity specific enzymes involved in drug metabolic 
pathway. Polymorphisms in TPMT gene, which is key enzyme responsible 
for biotransformation of thiopurines, modify activity of this enzyme. De-
crease activity is responsible for observed adverse thiopurine effects such 
as myelotoxicity and hepatotoxicity in some patients. The aim of our work 
was to monitor the prevalence of the most commonly appearing deficiency 
alleles of TPMT gene as well as other deficiency alleles possibly occurring 
in our population. For this purpose we used direct sequencing of whole 
gene but our results show that TPMT*3A, TPMT*3B and TPMT*3C are most 
frequently occurring alleles preferably found in patients with undesirable 
toxic effects. We also genotyped polymorphisms in MTHFR gene (MTHFR 
677C>T and MTHFR 1298 A>T) to study the association between MTHFR 
and/or TPMT polymorphisms and probability of toxicity development. We 
develop genotyping method for quick detection of these SNPs using snap-
shot method. Our results suggest that there is association between TPMT 
and MTHFR genes and thiopurine therapy side effects.

 L. Šebest: None. A. Šoltýsová: None. I. Medveďová: None. A. Chocholová: 
None. I. Čierna: None. G. Minárik: None. B. Mladosievičová: None. &. Kadáši: 
None.
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J11.66
The clinical features of the type 2 diabetes in relation to genotype rs 
7903146 polymorphism of TCF7L2 gene in Uzbek populations
Y. A. Malikova1, G. N. Rakhimova2, Z. S. Akbarov2, S. U. Turdikulova1;  
1Institute of Bioorganic Chemistry, Academy of Sciences Republic of Uzbekistan, 
Tashkent, Uzbekistan, 2Scientific-Research Institute of Endocrinology, Uzbekistan Public 
Health Ministry, Tashkent, Uzbekistan.

TCF7L2 gene (chr. 10q25.3) involved in the Wnt signaling pathway, encodes 
a T-cell transcription factor. This factor inhibits the synthesis of progluca-
gon in enteroendokrin cells and glucose-induced insulin secretion, and is 
involved in the control of proliferation intestinal epithelial cells, adipogene-
sis and regulates the maturation of pancreas b-cells. The disease associati-
on studies have shown that T allele of the rs7903146 SNP TCF7L2 gene is 
strongly associated with T2D in various populations.
We genotyped 108 patients with T2D for rs7903146 of TCF7L2 and carried 
out various clinical characteristics. All patients were not related, aged over 
45 years, and had disease duration for 5,78 ± 0,75 years.
It was revealed significantly higher frequency of TT-genotype: the TT geno-
type was verified in 56 (51.8%) patients, the CT genotype in 42 (38,9%), 
CC genotype in 10 (9,6%). Age and duration of diabetes of the “TT” patients 
were higher than “CC” patients. At “TT” patients had determined higher in-
cidence of hypertension (82,1 ± 7,2% (P> 0.05)). The duration of hyperten-
sion was also more prolonged in this group of patients.
In the study of the glycemic parameters revealed significantly high levels 
of fasting plasma glucose in “TT” patients compared with the CC genotype 
(P> 0.05). No significant difference of blood glucose 2 hours after a meal, 
between CC, CT and TT genotype groups was found.

 Y.A. Malikova: None. G.N. Rakhimova: None. Z.S. Akbarov: None. S.U. 
Turdikulova: None.

J11.67
Cytogenetic studies in Acute Lymphocytic Leukemia (ALL): A study 
from Haryana (India)
A. Kumar;  
M.D.University., Rohtak, India.

Cytogenetic studies on acute lymphocytic leukemia have led to the identi-
fication of recurrent abnormalities specific to ALL and have helped in under-
standing the mechanism of leukemia genesis. Cytogenetic abnormalities also 
provide a strong and independent prognostic factor for treatment outcome. 
As the cytogenetic abnormalities are poorly studied in population of Haryana 
(India), the present study was performed in patients of acute lymphocytic 
leukemia (ALL) from Department of Medicine and Department of Pediatrics, 
Pt. Sharma University of health sciences, Rohtak during 2008-12. Ninety four 
patients of acute lymphocytic leukemia were subjected to cytogenetic ana-
lysis by conventional method however a successful cytogenetic preparation 
could be obtained in 77(81.9%) patients due to non-availability of samples 
in remaining cases. There were 50 children (<15 years) and 27adults(>15 
years). The most common cytogenetic abnormalities in patients of acute 
lymphocytic leukemia were high hyperdiploidy(>50 chromosomes), low 
hyperdiploidy(47-50 chromosomes), hypodiploidy(<46chromosomes) & 
t(9;22). Translocations t(4;11), t(1;19), t(8;14) were less common with a 
frequency of 3.8%,3.8%, & 2.6% respectively. The deletion of long arm of 
chromosome 6 was reported in only 2.6% patients. High hyperdiploidy & 
t(9;22) were more commonly observed in adults than children. Transloca-
tions t(4;11) & t(1;19) were found in children but not in adults. Similarly 
t(8;14) & deletion del6q were found only in adults. Remission duration and 
survival were longest in patients with normal karyotype and high hyperddi-
ploidy, moderate with low hyperdiploidy, t(9;22),t(1;19), & deletion del 6q 
and shortest with hypodiploidy, t(4;11), & t(8;14).

 A. Kumar: None.

J11.68
Frequency determination of MSI mononucleotide markers in sporadic 
colorectal cancer patients
G. Esmail Nia1, M. Montazer Haghighi2, G. Javadi3, K. Parivar1, M. Zali2;  
1Science and Research Azad University of Tehran, Tehran, Islamic Republic of Iran, 
2Research Center of Gastric Cancer and Liver Disease, Tehran, Islamic Republic of Iran, 
3Science and Research Brach Azad University of Tehran, Tehran, Islamic Republic of Iran.

Background : Colorectal cancers (CRCs) tumors are diagnosed by micro-
satellite instability (MSI) due to accumulation of insertion/deletion mutati-
ons in tandem repeats of short DNA motifs (1 - 6bp) called microsatellites.
Microsatellite instability (MSI) is not only a halkmark marker for screening 
of hereditary nonpolyposis colorectal cancer(HNPCC),but also a prognostic 

and predictive marker for sporadic colorectal cancer.Our objective was to 
determine and study the status of five mononucleotide microsatellite status 
among Iranian patients with sporadic colorectal cancer .
Material and Methods : In the current investigation 80 sporadic CRC pa-
tients were evaluated for MSI. The pentaplex panel consisting of 5 quasi 
mononucleotide microsatellite markers (NR-21,BAT-26,BAT-25,NR-27 and 
NR-24) was used .
Results: Our findings reveals that the NR-21 was the most frequent unnstab-
le marker among the other markers (23%).69.6% of specimens had insta-
bility in sporadic colorectal cancer.Furthermore,the frequency of instability 
BAT-25 was determined in 20% sporadic CRC samples .Interestingly our 
results demonstrated that the frequency of instability NR-24 was 20% that 
was so close to istability of BAT-25 Marker. Moreover,percentage of NR-27 
was 0% in sporadic CRC.Finally , we could find 6.6% instability for BAT-26 
in sporadic cases.
Conclusion : It seems that among 5 mononucleotide markers NR-21 was 
the most useful marker for determining the status of sporadic colorectal 
cancer.Following NR-21,BAT-25 and NR-24 are the most effective markers.
Therefore using a triple panel consisting 3 mentioned MSI markers shoud 
be more promising markers for identifying MSI status in patients with spo-
radic colorectal cancer.

 G. Esmail Nia: None. M. Montazer Haghighi: None. G. Javadi: None. K. 
Parivar: None. M. Zali: None.

J11.69
ALL L2 with t(8;14)(q24;q32) associated with tetrasomy 1q and 
homozygous deletion of p16
E. Tuncez1, H. Tokgoz2, A. Acar1, U. Caliskan2, A. G. Zamani1, M. S. Yildirim1;  
1Necmettin Erbakan University, Meram Medical Faculty, Department of Medical 
Genetics, Konya, Turkey, 2Necmettin Erbakan University, Meram Medical Faculty, 
Department of Pediatric Hematology, Konya, Turkey.

Acute lymphoblastic leukaemia(ALL) is the most common cancer of child-
hood. Recurrent chromosomal abnormalities revealed in approximately 
80% of ALL and associated with distinct immunologic phenotypes of ALL 
and characteristic outcomes. Chromosome 1q duplications and trisomy 1q 
are recurrent changes mainly in B-lineage ALL and strongly associated with 
t(8;14)(q24;q32) which has been very occasionally reported in ALL L2. In 
about 15% of ALL cases have homozygous deletion of p16 gene which is 
associated with unfavorable clinical outcome. We present a case of ALL L2 
with t(8;14)(q24;q32) associated with tetrasomy 1q and homozygous de-
letion of p16.
A 1-year-old female patient admitted to hospital because of weakness and 
skin rash. Complete blood count disclosed hemoglobin of 6.4 g/dL, white 
blood cell count of 21.7x10³/uL, and platelet count of 15x10³/uL. Bone 
marrow aspiration demonstrated ALL L2 and flow-cytometry analysis was 
consistent with CALLA+ Pre B cell ALL. Cytogenetic analysis of bone marrow 
cells revealed 47,XX,+i(1)(qter→q11::q11→qter),t(8;14)(q24;q32) which 
was confirmed with FISH analysis, in addition to homozygous deletion of 
p16. The patient treated with St Jude Total XIII ALL chemotherapy protocol. 
She is in good condition with remission of bone marrow and also t(8;14) 
found negative with FISH analysis at fourth mounth of therapy.
Altough 1q abnormalities may be found in the majority of hematological 
malignancies, 1q tetrasomy is very rare, with t(8;14) association, especially 
in ALL L2. We aimed to contribute to literature with report of this rare and 
interesting cases.

 E. Tuncez: None. H. Tokgoz: None. A. Acar: None. U. Caliskan: None. A.G. 
Zamani: None. M.S. Yildirim: None.

J11.70
The study of the polymorphism Arg72Pro of TP53 suppressor 
oncogene in gastric cancer patients in Uzbekistan
S. Turdikulova, M. I. Ubaydullaeva, R. S. Mukhamedov, M. D. Djuraev, D. M. Igamberdiev, 
U. N. Abdihakimov, A. A. Kasimov, A. N. Abdikhakimov;  
Center of High Technology, Tashkent, Uzbekistan.

Gastric cancer is the second leading cause of cancer death in the world.
The main goal of our research is to investigate the correlations between poly-
morphic variant of TP53 gene (Arg72Pro - rs1042522) and susceptibility to 
gastric cancer in Uzbekistan population. For the study we performed geno-
typing group of 130 patients with gastric cancer and 234 healthy individuals 
by means of PCR and PCR-RLFP methods. We determined the frequency of 
the three genotypes of the p53 gene in the patients with stomach cancer and 
controls: genotypes Pro/Pro (391- bp), Arg/Arg (277- and 114- bp), Pro/Arg 
(391-, 277- and 114-bp).Comparative analysis of resulting genotypes sho-
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wed a statistically significant association between gastric cancer and Pro/
Pro genotype in the group of young men (12-33 year) (p=0.01 Pearson’s 
χ2 and р=0.003 according to the Fisher exact test, OR (CI95%) - 6.10 (1.64 - 
2.71)) , but there were no association between polymorphism rs1042522 
and gastric cancer in the group of elder men and women(59 ± 12 year). This 
study suggests that the p53 codon 72 polymorphism may be associated with 
gastric cancer in population of Uzbekistan.

 S. Turdikulova: None. M.I. Ubaydullaeva: None. R.S. Mukhamedov: 
None. M.D. Djuraev: None. D.M. Igamberdiev: None. U.N. Abdihakimov: 
None. A.A. Kasimov: None. A.N. Abdikhakimov: None.

J11.71
Karyotypic identification of abnormal clones preceding 
morphological changes of B cell lymphoma
S. Cho;  
Yonsei university, Seoul, Korea, Republic of.

We report a case with clonal cytogenetic abnormalities precede bone mar-
row morphological changes without definite morphological features of B 
cell lymphoma.
A 50 years old male who presented with intermittent fever and general wea-
kness admitted our hospital in Jan 2010. However, we could not detect ab-
normal findings of malignant on physical examination and imaging studies 
except hepato-splenomegaly.
For evaluation of primary or concomitant disease in bone marrow, we perfor-
med bone marrow(BM) examination. The peripheral blood count revealed 
that WBC, hemoglobin and platelet count were 6.8 x 103/uL, 11.4g/dL and 
208 x 103/uL, respectively. BM aspiration and biopsy showed about 20-30% 
cellularity marrow without abnormal cell clusters and cytogenetic analysis 
revealed 46,XY,del(6)(q16),i(8)(q10)[8]/46,XY[12]. However, morphologic 
changes and cytogenetic feature were insufficient to make a diagnosis. Af-
ter conservative cares, he discharged. We also could not find any specific 
changes from follow up imaging studies and BM analysis in Jun 2010. In Aug 
2010,the third BM analysis and cytogenetic study were performed and focal 
aggregation of intermediate to large B-cells as a suspicious morphologic fea-
tures of B cell lymphoma were noted with clonal cytogenetic abnormalities 
46,XY,del(6)(q16),i(8)(q10)[7]/46,XY[5]. Therefore, it was investigated for 
primary lesion, which was not identified.
In this case, specific morphologic features were not detectable at initial BM 
analysis and we got only a clonal cytogenetic abnormalities. So, we believed 
continuous closed follow-up with BM analysis and cytogenetic studies will 
be helful in some cases that showed only clonal cytogenetic abnormalities 
without definite morphological abnormalities.

 S. Cho: None.

J11.72
Characterization of BRCA1 mutations in Uzbekistan ovarian cancer 
patients
B. Adilov1, S. Nurmatova1, D. Nabieva2, Y. Mamadalieva2, M. Isamukhamedova2, S. 
Turdikulova1;  
1Centre of High Technology, Academy of Sciences Republic of Uzbekistan, Tashkent, 
Uzbekistan, 2Tashkent Institute of Postgraduate Medical Education, Tashkent, 
Uzbekistan.

Ovarian cancer affects approximately 1 out of 70 women during their life-
time and is regarded as the most lethal gynaecological malignancy. Women 
with a germline mutation in the tumor suppressor genes BRCA1 or BRCA2 
have a high risk of developing both breast and ovarian cancer. To reduce 
increased risk of developing cancer or to increase the likelihood of early de-
tection, carries of BRCA1 or BRCA2 mutations are offered surveillance pro-
grams or risk-reducing surgery. Estimates of occurrence of BRCA mutations 
in ovarian cancer cases vary from 3% to 35%. The presence of founder mu-
tations in some countries orethnic communities simplifies the identification 
of those with inherited predisposition to ovarian cancer. This will strongly 
facilitate the clinical application of genetic testing for these populations.
This study aimed to inves[[Unsupported Character - Codename &shy;]]tiga-
te the contribution of BRCA1 to ovarian cancer in Uzbekistan patients. A to-
tal of 44 patients with ovarian cancer were included in this study. By means 
of SYBR Green based real-time allele-specific PCR we have analyzed DNA 
samples from peripheral blood of ovarian cancer patients for the presence 
of two BRCA1 mutations: 5382insC and BRCA1 300T>G.2 samples (4,54 %) 
were found to be positive for the heterozygous 5382insC BRCA1 mutation. 
We failed to register BRCA1 300T>G mutation. Taking into account a high 
possibility of ovarian cancer development in carriers of BRCA1 mutation, 
our data suggest the reasonability of the inclusion of 5382insC mutations 

test in screening programs for ovarian cancer prevention in Uzbekistan.

 B. Adilov: None. S. Nurmatova: None. D. Nabieva: None. Y. Mamadalieva: 
None. M. Isamukhamedova: None. S. Turdikulova: None.

J11.73
APC gene large deletions in Familial Adenomatous Polyposis patients
R. Kishani Farahani1, M. Montazer Haghighi2, F. Keshavarzi1, E. Nazemalhosseini3, M. 
Zali4;  
1Department of biology, science and research branch, islamic azad university ,Kurdistan, 
Iran., Sanandaj, Islamic Republic of Iran, 2Department of biology, science faculty,Islamic 
Azad university,east Teharn branch, Teharn, Islamic Republic of Iran, 3Gastroenterology 
and Liver Diseases research center , Shahid Beheshti University of Medical Science,, 
Tehran, Islamic Republic of Iran, 4Research Center for Gastroenterology and Liver 
Diseases, Shahid Beheshti University of Medical Science, Teharn, Islamic Republic of Iran.

Background: Colorectal cancer is one of the most common cancers. Familial 
adenomatous polyposis (FAP) is one type of hereditary colon cancer with a 
large number of precancerous polyps .They initiate to grow in colon in age 
7 to 35 years old in the patients. Large deletions are one of the important 
types of alteration in adenomatous polyposis coli (APC) gene which led to 
FAP. However, they cannot be identified entirely by traditional techniques. 
Among of all large deletions investigation methods, Multiplex ligation probe 
Amplification (MLPA) is the most effective technique. The aim of the current 
study was to standardize MLPA method in the screening of APC large dele-
tions for the first time in Iranian patients with FAP.Materials and method: 
DNA was extracted from 34 FAP peripheral blood patients using saluting 
out method. All patients were screened for APC large deletions by MLPA and 
when the result was positive, the given region was investigated by PCR se-
quencing.Result: Two large deletions was detected in different sites of exon 
15 in two patients. Sequence analysis did not show any point mutations in 
the probe binding sites.Conclusion: Rate of large fragment deletions in APC 
was 5.8% that is close to result of previous studies in other population like 
Polish, Czech, Taiwanese and Spanish. Nonetheless, it seems that the sites of 
alteration were different .Therefore, it would be more promising that consi-
der of MLPA at the first step for screening the FAP patients in our population 
would be useful.

 R. Kishani Farahani: None. M. Montazer Haghighi: None. F. Keshavarzi: 
None. E. Nazemalhosseini: None. M. Zali: None.

J11.74
Centre of High Technology, Academy of Sciences Republic of 
Uzbekistan
D. A. Dalimova, A. A. Abdurakhimov, S. U. Turdikulova, R. S. Mukhamedov;  
Centre of High Technology, Academy of Sciences Republic of Uzbekistan, Tashkent, 
Uzbekistan.

Helicobacter pylori (H. pylori) is a gram-negative pathogenic bacterium that 
chronically infects the stomach of approximately 25-50% of the world’s hu-
man population. It is associated with the development of chronic gastritis, 
peptic ulcer and even gastric cancer. There is increasing evidence that the 
genetic variability of H. pylori may have a clinical importance. Several genes 
have been identified that may play a role in the pathogenesis of H. pylori, 
such as vacA and iceA. In Uzbekistan there is not sufficient information re-
garding the pattern of H. pylori genotypes in patients.
This study aimed to inves[[Unsupported Character - Codename &shy;]]tigate 
the prevalence of the vacA and iceA genotypes of H. pylori from patients with 
upper gastrointestinal diseases and the relationship with clinical outcome in 
Uzbekistan. A total of 135 patients with gastric cancer, gastroduodenal ulcer, 
chronic gastritis and ulcerative colitis were enrolled in this study. They had 
undergone endoscopy and gastroduodenal biopsy specimens were obtained 
from each patient. DNA extraction and polymerase chain reaction were used 
to assess the polymorphisms of vacA and iceA genes.
The obtained data indicate that VacA s1, VacA m1, IceA1 genotypes were 
more prevalent among patients with gastric cancer, VacA s1, VacA m1, VacA 
m2, IceA1 genotypes were more prevalent in patients with gastritis and 
VacA s1, VacA m2, IceA1 genotypes were most common among patients with 
gastroduodenal ulcer and ulcerative colitis. In addition, the prevalence of 
VacAs1/VacAm1 and VacAs1/VacAm2 genotype combinations were found 
to be significantly higher in patients with gastric cancer and gastroduodenal 
ulcer/ulcerative colitis respectively.

 D.A. Dalimova: None. A.A. Abdurakhimov: None. S.U. Turdikulova: 
None. R.S. Mukhamedov: None.
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J11.75
Very complex karyotype and poor prognosis in AML
Y. Park, H. Lim, H. Lee;  
Kwandong University College of Medicine, Goyang, Korea, Republic of.

Balanced translocations or inversions and specific gene mutations of acu-
te myeloid leukaemia (AML) were known as related with prognostic signi-
ficance. And AML with complex karyotype is typical type of poor prognostic 
AML. We present clinical and cytogenetic data on 1 case of very complex 
karyotype. 61 year-old man visited out-patient clinic with mild fever. Com-
plete blood count and peripheral blood smear were performed, and pan-
cytopenia (white blood cell, 1.8 x109/L; hemoglobin, 7.4 g/dL; hematocrit, 
21%; platelet, 45 x 109/L) and 37% blast cells and shift to left finding in 
neutrophil lineage were noted. Bone marrow study was requested to dia-
gnose leukaemia. Leukaemic blasts were admixed with three lineage hema-
topoietic cells and were 36.6% of all nucleated cells (ANC) from bone mar-
row aspirate and biopsy. In immunophenotyping, 26.7% of CD14 expressing 
cells and 28.4% of CD34 positive cells with negative CD14 were reported. 
Multiplex reverse-transcriptase polymerase chain reaction, Hemavision-7 
System (DNA Technology A/S, Aarhus, Denmark), for 28 genetic abnor-
malities screening panel of AML were shown all negative results. Karyo-
type was reported as 44~46,XY,del(5)(q22q35),add(6)(p21.3),-7,add(11)
(p15),del(11)(q22),der(12;17)(q10;q10),ins(12;?)(q13;?),-14,-16,add(17)
(p11.2),-19,+1~3mar[cp20]. Acute myelomonocytic leukaemia was dia-
gnosed. Patient had treated 1 cycle chemotherapy with Idarubicin, Cytarabi-
ne, and Dexamethasone. Bone marrow study was performed again 11 days 
after chemotherapy, and poor response for chemotherapy was shown with 
19.9% blasts of ANCs. Karyotype was 41~46,XY,-3,del(5)(q22q35),add(6)
(p21.3),-7,add(7)(p13),+8,-9,add(10)(q11.2),add(11)(p15),del(11)(p22), 
der(12;17)(q10;q10),ins(12;?)(q13;?),-14,-16,add(17)(p11.2),del(18)
(q21.1),-19,+2~3mar[cp16]/46,XY[4]. To evaluate influence of specific 
genetic abnormalities or complex karyotype itself about poor response to 
treatment and poor prognosis, plentiful data from many patients would be 
needed.

 Y. Park: None. H. Lim: None. H. Lee: None.

J11.76
Important role of MMR genes in Lynch syndrome prognosis and 
medical follow-up
M. J. Alvarez Cubero1,2, J. Martín-Ruiz3, F. Fernandez-Rosado4, E. Martinez-Espin4, E. 
Martinez-Espin4, C. Entrala-Bernal4;  
1Laboratory of Genetic Identification. Department of Legal Medicine. University of 
Granada., Granada, Spain, 2GENYO. Centre for Genomics and Oncological Research: 
Pfizer / University of Granada / Andalusian Regional Government. Parque Tecnológico 
de Ciencias de la Salud (PTS). Avenida de la Ilustración 114 | 18007 Granada | Spain, 
Granada, Spain, 3Unidad Gestión Clínica Digestivo. Hospital Universitario S. Cecilio de 
Granada. Avenida de Madrid s/n Granada, Spain., Granada, Spain, 4LORGEN G.P., PT, 
Ciencias de la Salud - BIC, Granada, Spain, Granada, Spain.

Lynch syndrome is an autosomal dominant inheritance and the most he-
reditary form of colorectal cancer. The identification of the molecular ge-
netic basis of Lynch syndrome enabled the implementation of predictive 
testing in families with a proven mutation. A prerequisite to detect patients 
with Lynch syndrome is the knowledge of the clinical and histopathologi-
cal features of this disease. The molecular genetics underlying mechanism 
is a mutation in one of the mismatch-repair genes (most commonly MLH1, 
MSH2, and MSH6), that has added significantly important information to the 
recognition of this disease and the search for high-risk individuals as well 
as offering them a genetic counseling. We have performed an analysis in 71 
patients with Lynch syndrome; some of them are cluster in a high number 
of family members. The main genetic analysis has been developed in MMR 
genes (MLH1, MSH2 and MSH6 genes) which allows us to discover some 
undescribed mutations, as well as, the importance of these mutations for 
categorize the aggressiveness of the cancer.
In this case, we focus in the importance of a previous undescribed mutation 
and it aggressiveness in a family with members affected and unaffected by 
this syndrome. After this genetic analysis unaffected members of the family 
are classified as high-risk and they will follow frequent clinical examination 
for CRC. In our patients, a total of ten members of the same family, some of 
them affected by Lynch syndrome but all have the presence of 117-1 G>K 
polymorphism.

 M.J. Alvarez Cubero: None. J. Martín-Ruiz: None. F. Fernandez-Rosado: 
None. E. Martinez-Espin: None. E. Martinez-Espin: None. C. Entrala-Bernal: 
None.

J11.77
The C515S (TGC/AGC) in a case of MEN2A
A. Chikouche1,2, M. Boudissa3, M. Ait Abdallah2, B. Ait Abdelkader2, C. Daoud4, K. Sbahi2, F. 
Oukrine2, N. Zeraoulia2, L. Griene5;  
1Laboratory hormonology, CPMC, Algiers, Algeria, 2Laboratory of Biochemistry 
and Molecular Genetics, University of Algiers 1, Algiers, Algeria, 3Department of 
Endocrinology, CPMC, Algiers, Algeria, 4Medical consultation, EPSP Bouchenafa, Algiers, 
Algeria, 5Laboratory hormonology, CPMC, Laboratory of Biochemistry and Molecular 
Genetics, University of Algiers 1, Algiers, Algeria.

Introduction: The multiple endocrine neoplasia MEN2A is a syndrome that 
presents a medullary thyroid carcinoma, with pheochromocytoma and hy-
perparathyroidism, is a part of MEN2, with MEN2B and MTC familial. The 
MEN2 are rare hereditary diseases, transmitted as an autosomal dominant 
form and associated with mutations of RET proto-oncogene. The genotypic 
diagnosis of MEN2is based on the identification of mutation in RET proto-
oncogene.
Materials and Methods: Our study included 01 patient with MEN2A and 
two clinically heathy relatives, the son of 19 years and one brother of 45 
years. Genomic DNA was extracted from peripheral blood leukocytes, and 
the 7 exons of the RET gene (8, 10, 11, 13, 14, 15, 16) were amplified by 
polymerase chain reaction (PCR) and examined by DNA sequence analysis 
to detect mutations. The pentagastrin test is realized for the patients and 
relatives and the dosage of calcitonine is effect by the IRMA-hCT of CIS-Bio-
international.
Results: The genetic analysis of the 7 exons of RET gene has not permit to 
identify a germline mutation of RET in the index case, but has found a va-
riation of sequence is C515S (TGC/AGC), located in exon 8, in a homozygous 
form. This variation was found in homozygote form in the brother and in 
heterozygote form in the son. The dosages of basal calcitonin and after pen-
tagastrin test were normal.
Conclusion: After these results, we estimate that, this C515S variation of 
DNA sequence is a rare variant non pathogenic and cannot be considered as 
a mutation causing the MEN2.

 A. Chikouche: None. M. Boudissa: None. M. Ait Abdallah: None. B. Ait 
Abdelkader: None. C. Daoud: None. K. Sbahi: None. F. Oukrine: None. N. 
Zeraoulia: None. L. Griene: None.

J11.78
Bone marraw mesenchymal stromal cells in myelodysplastic 
syndrome and acute myeloid leukemia patients contain genome 
instability
J. Kim1, D. Jekarl1,2, Y. Kim1,2, A. Kwon1, H. Chae1,2, M. Kim1,2, Y. Kim3, H. Kim3, W. Min3;  
1Catholic Genetic Laboratory Center, College of Medicine, The Catholic University 
of Korea, Seoul, Korea, Republic of, 2Department of Laboratory Medicine, College of 
Medicine, The Catholic University of Korea, Seoul, Korea, Republic of, 3Departmet of 
Internal Medicine, Catholic Blood and Marrow Transplantation Center, College of 
Medicine, The Catholic University of Korea, Seoul, Korea, Republic of.

Genetic association between hematopoietic cell (HC) and mesenchymal 
stromal cell (MSC) in hematopoietic malignancies is a matter of controversy. 
This study compared genetic aberrations in HCs and MSCs of myelodyspla-
stic syndrome (MDS) and acute myeloid leukemia (AML) patients to clarify 
this issue. A total of 80 patients (22 MDS, 58 AML) were enrolled. Chromoso-
mal aberrations of HC were detected in 13 MDS (57%) patients and 34 AML 
(59%) patients. Cytogenetic abnormalities in at least one metaphase were 
detected in 15 samples among 72 (21%) cases with MDS and AML whereas 
MSCs from normal individuals revealed normal karyotype. LINE1 global me-
thylation level was measured by pyrosequencing. LINE1 hypomethylation 
was observed in MSCs from hematologic malignancies compared with MSCs 
from normal control. Chromosomal microarray of HCs and MSCs was perfor-
med using CGX cytogenetic array 12x175K (Roche NimbleGen, WI, USA) in 
9 patients. Four HCs and three MSCs revealed genomic abnormalities, which 
were comparable and/or not comparable to chromosomal aberrations. The 
copy number changes in MSCs were observed in chromosome 2q, 5, 13q and 
17q. Our study demonstrated that MSCs from MDS and AML patients contai-
ned genetic instability, which was evidenced by cytogenetic abnormalities 
and copy number changes in submicroscopic level. The abnormalities were 
different from those in HCs. In addition, differences in global methylation le-
vel may constitute a particular pathogenesis of MDS and AML pathogenesis 
in epigenetic level.

 J. Kim: None. D. Jekarl: None. Y. Kim: None. A. Kwon: None. H. Chae: 
None. M. Kim: None. Y. Kim: None. H. Kim: None. W. Min: None.
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J11.79
Cytogenetic and moleculer cytogenetic analysis of a multiple myeloma 
case with complex karyotype
A. Acar1, A. Ugur Bilgin2, A. G. Zamani1, T. Akın1, E. Tuncez1, M. S. Yildirim1;  
1Necmettin Erbakan University, Meram Medical Faculty, Department of Medical 
Genetics, Konya, Turkey, 2Necmettin Erbakan University, Meram Medical Faculty, 
Department of Haematology, Konya, Turkey.

Multiple Myeloma (MM) is characterized by accumulation of malignant 
plasma cells with bone marrow. Clinically patients with MM usually present 
bone pain related to lytic bone lesions, frequent anemia and, less often, renal 
impairment.
Several recurrent cytogenetic abnormalities have been reported in the lite-
rature. Informative karyotypes are usually highly complex, with two main 
subgroups: first subgroup characterized by hyperdiploidy and second sub-
group characterized peudo, hypo- or tetraploidy with the accumulation of 
many structural changes. Among structural abnormalities observed in the 
karyotypes the most frequent one those involving the long arm of chromo-
some 1 and the 14q32 chromosomal region.
1q triplication is a distinct secondary chromosomal abnormality . Most 
repeated region of 1q is q21-q32. Recurrent translocations of 1q10 to the 
short arms of different acrocentric chromosomes(chromosome 15, 21, 22) 
and non acrocentric chromosomes (chromosome 12,16,19) have been iden-
tified. The gene involved in trp(1)(q) is unknown. However, it was suggested 
that the most common region of duplication, 1q23-24, harbours genes asso-
ciated with tumor cell invasiveness.
Three main 14q32 translocations were observed in MM, each acounting 
for about 25% of the 14q32 rearrengaments: t(11;14)(q13;q32), t(4;14)
(p16;q32) and t(14;16)(q23;q32). Cloning of some of 14q32 translocations 
showed that these translocations leaded to over expression of oncogenes. 
It’s suggested that these recurrent chromosomal abnormalities are not ran-
domly distributed, but present fight links.
We herein report a MM case of a 65 years old female with a complex ka-
ryotype as 45,XX,der(1)(:p35→q21:),t(1;2;?9)(q21;p23;?q34),-9,der(12)
(12pter→12q24::1q21→1qter),
t(14;20)(q32;q12),der(18)(18pter→18q23::1q21→1qter)[14]/46,XX[1], 
confirmed by FISH analysis.

 A. Acar: None. A. Ugur Bilgin: None. A.G. Zamani: None. T. Akın: None. E. 
Tuncez: None. M.S. Yildirim: None.

J11.80
Screening of BRCA1 (5382insC, 185deAG) and BRCA2 (6174delT) 
mutations in Breast cancer patients in Iran by Multiplex 
Mutagenically Separated PCR
S. Parchami Barjui1, N. Sadrizade2, A. Salehi1, N. Abdian1, F. Heibati Goojani1, M. 
Hashemzadeh Chaleshtori1, M. Hajhashemi2;  
1Cellular and Molecular Research Center, Shahrekord, Islamic Republic of Iran, 2Hajar 
Hospital, Shahrekord, Islamic Republic of Iran.

Breast cancer is the most common cancer in women in the world. Muta-
tion of BRCA1 and BRCA2 genes has been linked to hereditary breast and 
ovarian cancer. Some mutations such as 185 delAG and 5382 insC in BRCA1 
and 6174 delT in BRCA2 are present in higher frequencies than other muta-
tions. many methods have been reported for the study of BRCA mutations, 
but allele-specific PCR and PCR- mediated site-directed mutagenesis seems 
more efficient for screening of specific characterized mutations. Patients 
and methods: In this study 140 hereditary breast cancer women were iden-
tified. DNA of patient and control samples were extracted from peripheral 
blood. A particular Multiplex Mutagenically Separaded PCR method was 
used to screen for the 185 delAG and 5382 insC mutations in BRCA1 and 
6174 delT mutation in BRCA2. For each mutation, three primers (one com-
mon, one specific for the mutant and one specific for the wild-type allele) 
were used. Amplification and Sanger sequencing were used to confirm the 
presence of mutations. Results: The BRCA1 5382 insC mutation was found 
in three individual patients, but the BRCA1 185 del AG mutation and BRCA2 
6174 del T were not seen in any of the studied patients. Conclusion: The 
results show MS-PCR is a simple and reliable method to detect known recur-
rent BRCA1 and BRCA2 mutations. This study performed for the first one in 
Iran and these results could be used for detection of the frequency of BRCA1 
and BRCA2 gene mutations in Iranian population.

  S. Parchami Barjui: Other; Significant; Other. N. Sadrizade: A. Employment 
(full or part-time); Significant; Employment. A. Salehi: Other; Significant; Other. 
N. Abdian: A. Employment (full or part-time); Significant; Employment. F. 
Heibati Goojani: A. Employment (full or part-time); Significant; Employment. 
M. Hashemzadeh Chaleshtori: A. Employment (full or part-time); Significant; 
Employment. M. Hajhashemi: A. Employment (full or part-time); Significant; 
Employment.

J11.81
Molecular study of gastrointestinal stromal tumors (GIST)
M. Haddaji Mastouri1, D. H’mida-Ben Brahim1, S. Trabelsi1, M. Chourabi1, N. Labaied2, S. 
Sassi1, M. Yacoubi2, A. Saad1;  
1Laboratory of cytogenetics, molecular genetics and reproductive biology, Farhat 
HACHED Hospital, Sousse, Tunisia, 2Department of cytopathology, Farhat Hached 
Hospital, Sousse, Tunisia.

Gastrointestinal stromal tumors (GIST) are the most common mesenchymal 
tumors of the gastrointestinal tract. They are characterized by the presence 
of gain function heterozygous mutations of the two target genes, c-Kit and 
PDGFRA. Throughout this work we conducted both immunohistochemical 
and genetic analysis of 25 gastrointestinal stromal tumors. Our study aimed 
to analyze c-Kit and PDGFRA activating mutations in order to establish a ge-
notype-phenotype correlation and to implement a target therapy based on 
Imatinib. Immunohistochemical study revealed a positivity of c-Kit staining 
in 20 among 25 tumors. Tumoral DNA extracted from formalin-fixed tissues 
was sequenced for hot spot mutations of both genes c-Kit and PDGFRA.We 
were faced to poor DNA quality because of formalin tissues fixation. Thus we 
only managed to analyze 7 tumoral DNAs among 25. 4 activating mutations 
were revealed in 6 tumors. Mutations were located in exons 9 and 11 of the 
c-Kit gene. One tumor did not show any c-kit mutation and is then thought 
to be c-Kit wild type.Although we did not analyze mutations in all 25 tumors, 
the 4 revealed mutations should enable in 6 tumors a therapeutic benefit.

 M. Haddaji Mastouri: None. D. H’mida-Ben Brahim: None. S. Trabelsi: None. M. 
Chourabi: None. N. Labaied: None. S. Sassi: None. M. Yacoubi: None. A. 
Saad: None.

J11.82
Analysis of APC Promoter Hypermethylation Number of Patients with 
Sporadic Colorectal Cancer
A. Abdollahi1, S. Khatami1, H. Galedari1, A. Forughmand1, M. Ziadi2;  
1Department of Genetic,Shahid Chamran University of Ahvaz, Ahvaz, Islamic Republic 
of Iran, 2Department of Genetic,tabriz University of medical science, tabriz, Islamic 
Republic of Iran.

Colorectal cancer (CRC) is one of the most leading causes of cancer-related 
deaths in Iran. Adenomatous Polyposis Coli (APC) is a tumor suppressor gene 
and it’s inactivation by hypermethylation of promoter region in CpG islands 
has been observed in the early development of Colorectal Cancer. Methyla-
tion of promoter CpG islands (CGIs) belonging to APC causes transcriptional 
silencing of this gene leading to carcinogenesis and other disorders. In cur-
rent study, methylation of CGIs in the promoter of APC was analyzed using 
bisulfite direct sequencing method in 20 tumor tissue samples together 
with an equal number of normal tissues belonging to patients with confir-
med diagnosis of colorectal carcinoma in south-west of Iran. Assessment of 
APC promoter methylation revealed that normal tissues were unmethylated, 
while 20 out of 30 (66.66%) tumor tissues were hypermethylated. Among 
the tissues in which methylation was detected, all of 20 were hyperme-
thylated in one of the two alleles of APC. We are also studying 50 patients of 
CRC in north-west of Iran.

 A. Abdollahi: None. S. Khatami: None. H. Galedari: None. A. Forughmand: 
None. M. Ziadi: None.

J11.83
Novel nonsense mutation of BRCA2 gene in a Moroccan man with 
familial breast cancer
s. guaoua, I. Ratbi, A. Sefiani;  
faculty of medicine and pharmacy rabat, Rabat, Morocco.

Abstract
Background: Breast cancer is the most common cancer among women 
worldwide accounting for about 30% of all cancers. The majority are spo-
radic, where as 5 to 10% of cases are due to an inherited predisposition in 
two major genes, BRCA1 and BRCA2, transmitted as an autosomal dominant 
form with incomplete penetrance. Male breast cancer is rare and is mainly 
due to BRCA2 than BRCA1 germline mutations.
Objective: Molecular study of BRCA2 gene in man with familial breast can-
cer.
Methods: PCR and direct sequencing of BRCA2 gene.
Results: Identification of novel heterozygous germline mutation c.6428C>A 
; p.Ser2143Stop of BRCA2 gene.
Keywords: male, breast cancer, BRCA2 gene, mutation, genetic counseling.
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J11.84
TP53 Arg72Pro polymorphism and bladder cancer risk
N. Ersoy Tunali, S. Sahoglu;  
Halic University, Istanbul, Turkey.

TP53 is a tumor suppressor gene which regulates cellular stress response. 
Polymorphisms in the TP53 gene have been reported among possible gene-
tic risk factors for various cancers. It has been shown that cells with Arg/
Arg genotype tend to undergo apoptosis faster than cells with Pro/Pro ge-
notypes. In this work, we aimed to investigate the role of TP53 Arg72Pro 
polymorphism in susceptibility to bladder cancer. 102 healthy controls and 
79 Turkish bladder cancer patients were included in the study. The genomic 
DNA samples of the individulas were subjected to PCR and direct sequencing 
of the polymorphic region. The genotype frequencies were not significantly 
different (p=0.7) between patients and healthy subjects, therefore we could 
not find a significant association between the TP53 Arg72Pro polymorphism 
and bladder cancer risk. The frequency of TP53 codon72 polymorphism va-
ries among ethnic populations, therefore genotype distribution and asso-
ciated risk for cancer should be studied in different ethnic groups.

 N. Ersoy Tunali: None. S. Sahoglu: None.

J11.85
The genetic analysis in women with cancer and other pathology of 
female reproductive system
O. Paliychuk1, N. Gorovenko2, Z. Rossokha3;  
1R.E.Kavetskiy Institute of Experimental Patology, Oncology and Radiobiology National 
Academy Science, Kiev, Ukraine, 2National medical academy of postgraduate education 
named after P.L. Shupik, Kiev, Ukraine, 3Reference-centre for molecular diagnostic of 
Ministry of Public Health of Ukraine, Kiev, Ukraine.

Introduction. The clinical and genealogical history in women with finding 
changes in genes can help determine individual chance of cancer develop-
ment. The possible outcomes of these tests are very important for women 
with family history of female reproductive system cancer. The aim of the 
study was to compare the results of genetic analyzes among women with 
cancer of female reproductive system (CFRS) including cancer family syn-
drome and women with gynecological pathology.
Material and metods. We investigated 30 women aged 26-72 years. The ge-
netic analyzes were performed among 14 women CFRS treated (group I) and 
among 16 women with gynecological pathology such as polycystic of ovary, 
ovarial cysts, endometrios, fibromyoma of utery (group II). The genetic ana-
lyzes included PCR-RFLP for determining T-397C, A-351G polymorphisms 
of ESR1 gene and G1846A polymorphism of Cyp2D6 gene. We compared the 
results using Fisher test.
Results. There were found no differences between two investigated groups 
in the frequency T-397C polymorphic variants of ESR1 gene. The G allele (GG, 
AG genotypes) of ESR1 gene frequency was significantly higher (р<0,05) 
among group I (71,4%) comparing group II (25,7%). On other hand, among 
group II was significantly higher (р<0,05) the frequency of А allele (GA, AA 
genotype) of Cyp2D6 gene (17,1%) as compare with group I (0,05%).
Conclusion.The further investigation may help to evaluate the individual 
cancer risk for women with cancer family syndrome.

 O. Paliychuk: None. N. Gorovenko: None. Z. Rossokha: None.

J11.86
Establishment And Characterization Of A Cytogenetically Complex 
Multiple Myeloma Case With Novel 14q Rearrangement
G. A. GIRAN1, K. YARARBAS2, K. ACAR3, N. A. BAYSAL3, M. PAMUKCUOGLU3, A. TUKUN1, Y. 
LALELI1;  
1Duzen Laboratories Group, ANKARA, Turkey, 2Duzen Laboratories Group, İstanbul, 
Turkey, 3Gazi University Faculty of Medicine, Department of Hematology, ANKARA, 
Turkey.

The objective is this presentation to report the clinical and laboratory cha-
racterization of a case of multiple myeloma with complex karyotype with 
novel 14q rearrangement.
A 63-year-old gentleman was referred to our hospital with back pain and 
anemia. Laboratory values showed anemia with a hemoglobin level of 8,3 g 
dl-1. The white blood count (WBC) was 4690 μl-1 and the platelet count was 
238 k μl-1. Serum protein electrophoresis revealed IgA lambda monoclonal 
gammopathy. Rest of the serum chemistries were within normal. Bone mar-
row aspiration revealed 72% infiltration with plasma cells. Bone marrow 
biopsy showed presence of CD138 antigen and cytoplasmatic lambda chains 
in 90% of the plasma cells. Skeletal survey showed a decrease in height of 
the L2 vertebral body and several lytic lesions in calvarium. He was dia-
gnosed with Multiple Myeloma. The ISS stage was II and Salmon Durie stage 

was IIIA.
The cytogenetic study showed t(5;14)( q22;q32) in all mitoses exami-
ned. An abnormal cellular clone with complex karyotype was found 9 
out of evaluated thirteen metaphases: 46,XY,t(5;14)( q22;q32)[4]/52,X,-
Y,+5,t(5;14)(q22;q32),del(6)(q21),+del(6)(q11),+del(6)(q11),+7,-8,+9,-
10,+11,der(13)add(13)(p11.2),-14,+15,+15,der(16)add(16)(q24),del(17)
(p13),+18,+der(19)t(1;19)(q23;p13), der(19)t(1;19)(q23;p13),-20 [9]. Alt-
hough 14q rearrangements are frequently present in MM, t(5;14)(q22;q32) 
was not reported before.
Recognition of aberrant features of plasma cells has a paramount role in 
prognostic evaluation of myeloma patients. Identification of novel trans-
location t(5;14)(q22;q32) in single multiple myeloma case suggesting that 
new rearrangements of IGH, leading to new fusion transcripts, may be in-
volved in the malignant progression of myeloma cells by promoting their 
proliferation and survival. However, the prognostic significance of this rear-
rangement is not clear.

 G.A. Giran: None. K. Yararbas: None. K. Acar: None. N.A. Baysal: None. M. 
Pamukcuoglu: None. A. Tukun: None. Y. Laleli: None.

J11.87
Single Nucleotide Polymorphisms in the Loss of Heterozygosity and 
Uniparental Disomy Regions in a Colorectal Cancer Patient in Saudi 
Arabia
A. A. alabdulrahman, m. M. Alotaibi, M. A. Aldress, S. AlQarni, M. Alrodayyan, M. A. Aziz;  
King Abdullah International Medecal Reserch, Riyadh, Saudi Arabia.

The incidence of colorectal cancer (CRC) in Saudi Arabia is on the increase. 
Genetic factors specifically linked to CRC have not been investigated widely 
in the Saudi population. Loss of Heterozygosity (LOH) and Uniparental Di-
somy (UPD) are two Genetic aberrations that are associated with CRC. In 
this study, we searched for the presence of CRC associated single nucleoti-
de polymorphisms (SNPs) in the regions of LOH and UPD. Out of 27 SNPs 
we found 5 of them in LOH/UPD regions of chromosome eight in a patients 
diagnosed with CRC from King Fahd National Guard Hospital, Riyadh, Saudi 
Arabia.
Methods: DNA from tumor (case) and non-tumor (control) tissue from 15 
CRC patients excised from each patient to represent samples and controls, 
respectively was analyzed using the AFFYMETRIX GeneChip Cytoscan HD 
array.
Results: Five SNPs (rs6983267, rs7014346, rs7837328, rs10505477, 
rs10808555) associated with CRC were found in a single patient in the UPD 
and LOH regions at chromosome 8.
Conclusion: The presence of SNPs in the regions of LOH/UPD may have a 
causal effect in the onset of CRC. Further studies are needed to establish this 
relationship.

 A.A. alabdulrahman: None. M.M. Alotaibi: None. M.A. Aldress: None. S. 
AlQarni: None. M. Alrodayyan: None. M.A. Aziz: None.

J11.88
Exploring signaling pathways to identify new molecular targets for 
cancer therapy
M. Kaur, L. Esau, S. Sagar, V. B. Bajic;  
King Abdullah University of Science and Technology, Computational Bioscience Research 
Center, Thuwal, Saudi Arabia.

It is widely accepted that cancer or other complex diseases are not caused 
by a single gene, rather an array of genes communicate with each other in a 
complex manner to determine the fate of a cell. In recent years, the research 
in this area has been focused on the understanding of biological pathways 
involved in a disease in order to develop effective drugs. In order to con-
tribute to these efforts, we have established a work-flow in our laboratory, 
from initial high-throughput screening to mechanism of action level studies. 
It involves- in vitro anticancer screening focusing on cell death mechanis-
ms, microarray gene expression analysis to identify differentially expressed 
genes, pathway mapping, and experimental validation of the identified pa-
thway. The results of our study are presented here which not only led us to 
identify a new candidate therapeutic compound for estrogen positive breast 
cancer treatment but also facilitated the identification of new genes with po-
tential role in cell death mechanisms, which may represent new molecular 
targets for developing anticancer therapies.

 M. Kaur: None. L. Esau: None. S. Sagar: None. V.B. Bajic: None.
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J11.89
The role of cox gene in hepatocellular cancer patients
R. M. T. Issa;  
Institute of Genetic Engineering and Biotechnology, Cairo, Egypt.

Cox-2 gene has an adverse effect on tumor suppressor p53,which is an 
apoptotic transcription factor normally found in the cytosol.Two of the 
metabolites of cox-2 prostaglandins A1and A2,when present in higher 
quantities bind to the cytosol and inhibits ability to cross into the nuclues.
Aim of work,to proove the role of cox -2 gene in HCC patient.Subjects and 
methods,17 hepatocellular carcinoma tissue samples and twenty normal di-
stant tumor samples,were taken from 22 patients underwent hepatectomy 
as a primary modality for HCC,Results:,All normal patients were cox-2 nega-
tive ,3 out of 4distant metastassis were cox -2 gene positive and 7 out of 13 
were cox -2 positive,Cox-2 gene was 100% specific and 58% sensitive

 R.M.T. Issa: None.

J11.90
Multitarget FISH assays in detecting abnormal cells in washing and 
bronchial biopsied lung cancer cells; a pilot study in Egyptian patients
H. F. Kayed1, O. M. Eid1, N. A. Helmy2, W. M. Ashour2, N. A. Helmy1;  
1National Research Centre, Cairo, Egypt, 2Chest department -Faculty of Medicine - Cairo 
University, Cairo, Egypt.

Background. Lung carcinomas are associated with molecular abnormali-
ties. We performed a pilot study to determine the feasibility of an interphase 
FISH assay for the detection of lung carcinoma in bronchial washing speci-
mens and tissue biopsy. Methods. Twenty bronchial washing specimens 
were analyzed. The LAVysion multicolor probe set contains locus-specific 
probes to 5p15, 7p12 (EGFR), 8q24 (CMYC), and a centromeric probe to 
chromosome 6 was used, hTERT gene (5p15) red and control region EGR1 
gene (5q31) green probe was used also. Results. FISH positivity in the 
samples of this study was 60% (12/20) for LAVysion probes and for hTERT 
probe 33.3 % (6 / 20) only.
Conclusions. The current study indicated that Multitarget FISH assays have 
shown higher sensitivity in detecting abnormal cells in washing and bron-
chial biopsied cells from patients with lung cancer, also, hTERT gene am-
plification or high copy number could be a marker for poorer prognosis in 
early-stage NSCLC patients.

 H.F. Kayed: None. O.M. Eid: None. N.A. Helmy: None. W.M. Ashour: 
None. N.A. Helmy: None.

J11.91
Investigation of genomic instability in cholesteatoma tissues
Z. B. Bulut1, H. Acar1, K. Ozturk2;  
1Selcuk University Department of Medical Genetics, Konya, Turkey, 2Selcuk University 
Department of Otorhinolaryngology, Konya, Turkey.

Cholesteatoma is defined as ‘skin in the wrong place’ that means ‘the pre-
sence of squamous epithelium in middle air’. They are locally invasive and 
destructive lesions around bone and have high recurrence rate after the sur-
gery. Genetic basis of cholesteatoma has not been understood yet. In this 
study, we searched genetic basis of cholestetaoma by using LOH (Loss of 
Heterozygosity) analyse including MSI (Microsatellite Instability) which 
has an important role in genome-wide screening. For this, microsatellite 
markers are used. Microsatellites are polymorphic and basically similar 
although they contain small differences among individuals in the field of 
molecular genetic that makes them appropriate to use as genetic markers. 
Capillary electrophoresis fragment analysis was performed by examining 
seven loci. Markers used were selected according to the data obtained the 
study including epithelial cancers in literature. MSI was observed in 6 out 
of 39 cases in some regions resulting in increased size of one allele. One of 
these six patients is recurrent. The markers of observed MSI are D6S273, 
D6S473, D8S261, D9S157, D9S162. In addition, we found one LOH region 
(D15S153) in one patient. To our knowledge, this is the first study screening 
of LOH for cholesteatoma. This finding indicates different genetic basis of 
cholesteatoma. The further study is needed to carry out the molecular basis 
of cholestetaoma.

  Z.B. Bulut: Other; Modest; Selcuk University Science Research Foundation. H. 
Acar: None. K. Ozturk: None.

J12.01
The ICS (Institut Clinique de la souris) genetic engineering and model 
validation department: Generation of customized and read-to-use 
genetically engineered mice
M. Wattenhofer-Donzé, P. André, S. Jacquot, M. Jagla, M. C. Birling, G. Pavlovic, Y. 
Hérault;  
Institut Clinique de la Souris, ICS, Infrastructure Nationale PHENOMIN, Illkirch, France.

The Institut Clinique de la Souris (ICS) is part of PHENOMIN the National 
research infrastructure that provides extensive services ranging from deve-
lopment of mouse models to comprehensive phenotyping.
The Genetic Engineering and Model validation Department at ICS is dedi-
cated to the development and molecular validation of new mouse models. 
They can be valuable tools to better understand the molecular processes of 
monogenic diseases or to test drugs in vivo. We can generate duplications 
and deletions of defined genomic fragment (CNVs) as observed in human 
disease or small/large deletion or insertions, point mutations, humanizati-
ons and conditional mutations. We always work in strong interaction with 
the scientists and make sure to define their needs. Many publications have 
already arised from mice generated at ICS.
Model mice are generated either through introduction of DNA into zygotes 
or through injection of genetically manipulated embryonic stem cells (ESC) 
into blastocysts. We can either use ESC from consortium (http://www.
knockoutmouse.org/) or introduce the desired mutation in our ESC. We are 
also able to derived ESC from your favorite mouse model if you wish to per-
form in cellulo experiments.
Please note that ICS phenotyping department is presented in another po-
ster.
www.ics-mci.fr/ contact email : ics@igbmc.fr

 M. Wattenhofer-Donzé: None. P. André: None. S. Jacquot: None. M. Jagla: 
None. M.C. Birling: None. G. Pavlovic: None. Y. Hérault: None.

J13.01
Exome Sequencing in Primary Chronic Myeloid Leukemia Patients
A. V. Lavrov1,2, S. A. Smirnikhina1, E. P. Adilgereeva1, V. A. Kozlov1,2, E. Y. Chelysheva3, O. A. 
Shukhov3, A. G. Turkina3, S. I. Kutsev1,4;  
1Research Center of Medical Genetics, Moscow, Russian Federation, 2Moscow Institute of 
Physics and Technology, Moscow, Russian Federation, 3Hematological Research Centre, 
Moscow, Russian Federation, 4Russian National Research Medical University named 
after N.I. Pirogov, Moscow, Russian Federation.

In chronic myeloid leukemia (CML) about 35% of patients either remain re-
sistant or develop resistance to the most effective therapy by inhibitors of 
tyrosine kinase. Exome analysis is now-a-days the most powerful tool in the 
search for the new prognostic markers and molecular targets for individual 
therapy. We launched prospective study aiming to sequence exomes of leu-
kemic cells in CML patients to find out possible exomic differences between 
responders and non-responders. This will help not only to find predictors 
to the therapeutic outcomes but also will allow to look in deep mechanis-
ms of the disease progression which basically remain unclear. To the date 
there are 5 CML exomes sequenced with 20K variations found in average. 
About 6K of the found variants are non-synonymous. Preliminary analysis 
demonstrated that 123 of these nonsynonimous variants are not described 
in dbSNP and can potentially contribute to the pathogenesis of CML and/or 
resistance to the TKIs. These and new data with deep analysis of the findings 
will be discussed in the presentation.

 A.V. Lavrov: None. S.A. Smirnikhina: None. E.P. Adilgereeva: None. V.A. 
Kozlov: None. E.Y. Chelysheva: None. O.A. Shukhov: None. A.G. Turkina: 
None. S.I. Kutsev: None.

J13.02
The use of genetic testing for personalized optimization of warfarin 
therapy in patients of the West Siberian region of Russia.
N. V. Kokh, G. I. Lifshitz, G. A. Tsvetovsky, E. N. Voronina, M. L. Filipenko, A. A. Slepuhina;  
The Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, 
Russian Federation.

The aim of our study was to investigate the frequency of occurrence of 
CYP2C9 *2, *3 (R144S and I359L), C+1173T VKORC and G>A rs2108622 
(V433M) CYP 4F2 and C>G rs 11676382 GGCX genes polymorphisms in 
patients of the West Siberian region of Russia, as well as to assess the con-
tribution of these genetic markers to the change of therapeutic dosage of 
warfarin for this group of patients.
The study included 118 patients (mean age 51) from the West Siberian regi-
on taking warfarin more than 1 year. Effectiveness of warfarin was assessed 
by the International Normalized Ratio. Presence of alleles was determined 
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by polymerase chain reaction.
Significant differences of average daily dose of warfarin depending on the 
VKORC genotype were revealed: for patients with genotype CC average dose 
was 7,1+2,3mg, with genotype CT - 4,8+1,9mg, with genotype TT - 2,8+0,6mg 
(p(CC-CT)=10-6, p(CT-TT)=8*10-4, p(CC-TT)=10-9). There were not signi-
ficant differences in selected doses of warfarin depending on the CYP2C9 *2 
genotypes. Patients who had a „slow allele“ CYP2C9*3 received low doses 
of warfarin (*1/*1 5.8±2.5mg and *1/*3 - 4.1±2.6mg, p=0.03). Presence of 
CYP2C9 *2 or *3 alleles resulted in tendency to decrease of average daily 
dose of warfarin based on VCORK1 genotype. Thus, genotype VKORC1 and 
CYP2C9*3 among other genetic markers contributes most to the titration 
of a therapeutic dosage of warfarin in the West Siberian population. The re-
sults of the pharmacogenetics testing on CYP2C9 and VKORC1 can predict 
the fluctuation range of the daily maintaining dose of warfarin.

 N.V. Kokh: None. G.I. Lifshitz: None. G.A. Tsvetovsky: None. E.N. Voronina: 
None. M.L. Filipenko: None. A.A. Slepuhina: None.

J13.03
The assessment of human plasminogen activator inhibitor - 1 (PAI-1)
gene polymorphism association with deceased kidney graft initial 
function and survival
V. Morozova1, N. Kaluzina1, J. Moisiuk1, V. Novoseletsky2, V. Abramov3,1;  
1Shumakov Center for Transplantology and Artificial Organs, Moscow, Russian 
Federation, 2Moscow State University, Moscow, Russian Federation, 3Sklifosovsky Rescue 
Care Medicine Research Institute, Moscow, Russian Federation.

Delayed kidney graft function (DGF) is a poor prognostic sign combined 
with reduced graft survival.We retrospectively investigated the relationship 
of DGF and the deceased donor kidney graft survival with inherited poly-
morphism of human plasminogen activator inhibitor (PAI-1) gene in trans-
plant recipients (n=185) and corresponding donors (n=185). Genomic DNA 
was isolated from frozen and stored at -50C blood or internal organ tissue 
fragment. PCR-Taqman technique was used to type for PAI-1 gene mutation 
-675 5G → 4G (Synthol, Russia). The criterion for DGF was equivalent to at 
least one dialysis session during the first 7 days after surgery. Binary logit 
model and Cox‘s proportional hazards model were used to assess the relia-
bility of the effect of mutation on DGF and graft survival at 1 year, resp.Only 
homozygous 4G/4G PAI-1 genotype of the donor showed significant corre-
lation with the DGF (p = 0,008) in the logit model adjusted for the trans-
plant order, cause of death of the donor, donor age, duration of cold ischemia 
time of the graft, the level of panel-reactive preformed cytotoxic antibodies, 
compatibility for HLA class I and HLA-DR, anti-CD25 therapy, and PAI -1 ge-
notype of the recipient. In the Cox model with the same arguments both 
incompatibility for HLA class I (p = 0,0009) and the 4G/4G PAI-1 genotype 
of the donor (p = 0,037) demonstrated significant association with the fall 
graft survival.Conclusion. Homozygosity of the donor, but not the recipient 
of cadaveric kidneys for mutation -675 4G PAI-1 gene predisposes to DGF 
and reduced graft survival.

 V. Morozova: None. N. Kaluzina: None. J. Moisiuk: None. V. Novoseletsky: 
None. V. Abramov: None.

J13.04
The influence of A313G polymorphism in GSTP1 gene on perinatal 
asphyxia development and necessity of reanimation supplementation 
in full-term neonates
Z. Rossokha1,2, S. Kyryachenko1,2, O. Kovalova3, V. Pochylko3, T. Znamenskaya4, N. 
Gorovenko5,2;  
1Reference-centre for molecular diagnostic of Ministry of Public Health of Ukraine, Kiev, 
Ukraine, 2State Institute of Genetic and Regenerative Medicine Academy of Medical 
Sciences, Kiev, Ukraine, 3Ukrainian Medical Dental Academy, Poltava, Ukraine, 4State 
Institution «Institute of pediatrics, obstetrics and gynecology NAMS in Ukraine», Kiev, 
Ukraine, 5National medical academy of postgraduate education named after P.L. Shupik, 
Kiev, Ukraine.

The GSTP1gene is involved in the deactivation of free radicals, in the in-
flammatory response and affect the lung development. The presence of 
313G polymorphic variant is changing the enzymatic activity of enzyme-iso-
mers, which may predispose to the development of pathological conditions. 
The aim was to examine the relationship between the gene polymorphism 
and the perinatal asphyxia risk and the necessity of support in the neonatal 
intensive care.
Methods. We examined 70 full-term neonates with different severity of peri-
natal asphyxia (PA) and 71 full-term healthy neonates. The genetic analyzes 
were performed using PCR-RFLP. There were evaluated the frequency of 
mechanical ventilation and hemodynamics medical support in the neonates 
with PA. Statistical analysis was implemented using SPSS 16.0.

Results. We have found no differences in the frequencies of GSTP1 geno-
types between two groups. The investigated polymorphic variants had also 
no influence on the PA severity. The presence of GG genotype did not increa-
se the relative risk of mechanical ventilation, but the neonates with geno-
type GG were required the necessity of hemodynamics medical support in 
50% of cases comparing with 22% of cases for the neonates with genotype 
AA. The maximum dose of dopamine for hemodynamic support was for neo-
nates with AA genotype - 6,03 mg / kg / min, with GG genotype - 9,0 mcg / 
kg / min. The neonates with GG genotype treated significantly higher dose 
of dopamine.
Conclusion. The further investigation may help to optimize the medical sup-
port and dopamine dose in the neonates with PA.

 Z. Rossokha: None. S. Kyryachenko: None. O. Kovalova: None. V. Pochylko: 
None. T. Znamenskaya: None. N. Gorovenko: None.

J13.05
The Role of Genetic Factors in the Prediction of Myocardial Infarction 
Complications Within One Year Follow Up
O. A. Makeeva1,2, M. V. Zykov2, E. V. Kulish1, M. V. Golubenko1, V. V. Kashtalap2, I. A. 
Goncharova1, O. L. Barbarash2, V. P. Puzyrev1;  
1Institute of Medical Genetics, Tomsk, Russian Federation, 2Institute of Complex Issues of 
Cardiovascular Diseases, Kemerovo, Russian Federation.

A sample of 165 patients with myocardial infarction (IM) with elevated ST 
segment has been studied to construct a prediction model for one-year peri-
od complications (recurrent nonfatal IM or cardiac death). 32 polymorphic 
genetic markers with confirmed role in cardiovascular disease pathoge-
nesis were analyzed, the best model to stratify patients by risk of post-IM 
complications included variants rs4291 (А-240Т) in the ACE gene, rs6025 
(G1691A, Leiden mutation) in the F5, and rs5918 (Leu59Pro) in the IGTB3. 
C statistics for the genetic model was 0,75 (0,64; 0,86) р=0,001, which is 
comparable with characteristics of the GRACE scale for the same patients‘ 
population: 0,73 (0,61; 0,85). Thereby, analysis of a limited number of ge-
netic markers was sufficient to create a risk prediction model for post-IM 
complications comparable by it characteristics to the models, which are 
currently in use in clinical practice. To confirm the clinical validity, the pre-
dictive model obtained in the study should be confirmed on independent 
samples of patients with MI.

 O.A. Makeeva: None. M.V. Zykov: None. E.V. Kulish: None. M.V. Golubenko: 
None. V.V. Kashtalap: None. I.A. Goncharova: None. O.L. Barbarash: 
None. V.P. Puzyrev: None.

J13.06
Analysis of the associations between angiotensin-converting enzyme 
gene polymorphism and development of intraventricular hemorrhage 
in preterm infants
O. Kovalova1, Y. Goncharova1, V. Pochylko1, Z. Rossokha2, E. Shunko3, T. Znamenskaya4, N. 
Gorovenko3;  
1Ukrainian Medical Dental Academy, Poltava, Ukraine, 2Reference-centre for molecular 
diagnostic of Ministry of Public Health of Ukraine, Kiev, Ukraine, 3National medical 
academy of postgraduate education named after P.L. Shupik, Kiev, Ukraine, 4State 
Institution «Institute of pediatrics, obstetrics and gynecology NAMS in Ukraine», Kiev, 
Ukraine.

Introduction. The objective of this study was to examine the associations 
between angiotensin-converting enzyme (ACE) gene insertion/deletion 
(I/D) polymorphism and development of intraventricular hemorrhage in 
the preterm infants.
Material and methods. Prospective observational study included 50 pre-
term infants at less than 36 weeks gestation (median birthweight 1586 g, 
range 700-2499 g; gestation 30,8 weeks, range 27-36; 22 male) admitted 
to the neonatal intensive care units of children’s hospitals of Poltava regi-
on. Control group consisted of healthy term infants from the same region 
(n=38). Both groups of patients were genotyped for the insertion/deletion 
polymorphism of the ACE gene. Intraventricular hemorrhage were compa-
red in patients with II, ID, and DD genotypes of the ACE gene. Associations 
between different ACE genotypes and risk of intraventricular hemorrhage 
were analyzed.
Results. Distribution of infants in relation to the three variations of ACE 
gene I/D polymorphism was identical in the study (26,0 %, 54,0 % and 20,0 
%) and control groups (39,5 %, 44,7 % and 15,8 %, р=0,404). Severe in-
traventricular hemorrhage was significantly associated with DD genotype 
(OR 6,938; p=0,050) while no associations with II and ID genotypes were 
found.
Conclusion. Results of the study confirm the potential role for genetic fac-
tors, particularly for gene variations of renin-angiotensin system, in the pa-
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thogenesis of intraventricular hemorrhage.

 O. Kovalova: None. Y. Goncharova: None. V. Pochylko: None. Z. Rossokha: 
None. E. Shunko: None. T. Znamenskaya: None. N. Gorovenko: None.

J13.07
Congenital Right Tibia Diaphysis Amputation and Bilateral 
Nephrolithiasis in a 6-Months-old child
M. A. SOYLEMEZ, K. Delil, H. Simsek, A. Tafazzoli, P. Gultepe, M. Avsar, S. Ergunsu, N. 
Haklıgur, G. Girgin, H. Kazan, G. Koc, T. Avcılar, C. Erzik, M. jovaroq, A. I. Guney;  
MARMARA UNIVERSITY MEDICAL SCHOOL, ISTANBUL, Turkey.

Objective: We report the case of a 6-Month-old boy with congenital right 
tibia diaphysis amputation which was nephrolithiasis of the bilateral kid-
ney with hypercalcemia. Nephrolithiasis is a condition characterized by the 
formation of crystallized material in the urinary system . The occurrence of 
urolithiasis is most significantly influenced by metabolic disorders, hyper-
calcemia, urinary tract obstruction with urine stasis and urinary tract in-
fection. Co-existence of congenital right diaphysis amputation and bilateral 
nephrolithiasis has not been reported previously in neonatal period. 
Case Report:
A 6-month-old boy was sent to our medical genetics center with the dia-
gnosis of Congenital right diaphysis amputation. The child was finally re-
ferred to our department for further diagnosis and treatment. There was 
no evidence of previous severe diseases of urinary tract. The Family history 
was positive for nephrolithiasis. His serum parathormon was in the normal 
range. However, his serum calcium and ionized calcium levels were eleva-
ted. Nevertheless, 25-OH vitamin level was normal for the patient. Renal ul-
trasonography showed some bilateral multiple renal micro-stones without 
hydronephrosis. 
Conclusion: Congenital amputation of lower extremities and neonathal 
hypercalcemia with bilateral nephrolithiasis is not a common co-morbid 
disease. Early diagnosis and early treatment are essential for metabolic ab-
normalities of calcium. Correction and monitoring of metabolic abnormali-
ties of calcium can be a life saving procedure.

 M.A. Soylemez: None. K. Delil: None. H. Simsek: None. A. Tafazzoli: None. P. 
Gultepe: None. M. Avsar: None. S. Ergunsu: None. N. Haklıgur: None. G. 
Girgin: None. H. Kazan: None. G. Koc: None. T. Avcılar: None. C. Erzik: 
None. M. jovaroq: None. A.I. Guney: None.

J13.08
Incidental findings in large scale sequencing studies
F. Busonero1, C. Sidore1,2, R. Berutti2,3, F. Reiner3, A. Maschio1,4, R. Atzeni3, M. F. Urru5, M. 
Marcelli5, R. Pilu1, M. Pitzalis1, S. Lai1, M. G. Piras1, F. Deidda1, H. M. Kang4, A. Angius1,5, D. 
Schlessinger6, C. M. S. Jones3, G. R. Abecasis4, F. Cucca1,2, S. Sanna1;  
1Istituto di Ricerca Genetica e Biomedica (IRGB)-CNR, Monserrato, Italy, 2Dipartimento 
di Scienze Biomediche, Università di Sassari, Sassari, Italy, 3CRS4, AGCT group, Parco 
tecnologico della Sardegna, Pula, Cagliari, Italy, 4Center for Statistical Genetics, 
University of Michigan, Ann Arbor, MI, United States, 5CRS4, GSP group, Parco 
tecnologico della Sardegna, Pula, Cagliari, Italy, 6Laboratory of Genetics, NIA, Baltimore, 
MD, United States.

With the increasing adoption of sequencing technologies in large scale ge-
netic studies, there is a strong possibility of discovering clinically relevant 
genetic information (incidental findings) about a research participant, out-
side the scope of the original research objective. These findings can relate 
to carrier status for a heritable condition or increased susceptibility to a 
medical condition.
In the context of the SardiNIA Medical Sequencing Discovery Project (dbGaP 
Study Accession: phs000313.v3.p2), we have sequenced the whole-genome 
of 2,120 Sardinian individuals enrolled either in the SardiNIA project or 
in a parallel project on autoimmune diseases, at an average depth of ~4X. 
We successfully identified ~17M single nucleotide polymorphisms with an 
error rate of 0.2%. The draft sequences allowed us to screen for clinical-
ly relevant variants, as those responsible for mendelian diseases (such as 
beta-thalassemia, cystic fibrosis, hemochromatosis, thrombophilia), and 
those conferring high-risk for complex diseases (such as breast cancer). 
Interestingly, ~6% of the 2,120 samples, on average, are carriers for 5 of 
the 9 mendelian conditions examinated. This information could be clinically 
relevant for their life, as simple genetic counseling for couples or as warning 
for late-onset diseases. Interestingly, we also observed putative risk variants 
for multifactorial diseases to be instead common and in disagreement with 
the available clinical information for the same volunteers. These analyses 
emphasize the need of a close collaboration with clinicians and counselors 
in large scale sequencing studies, as well as the need for an improved anno-
tation of disease alleles described in literature.

 F. Busonero: None. C. Sidore: None. R. Berutti: None. F. Reiner: None. A. 
Maschio: None. R. Atzeni: None. M.F. Urru: None. M. Marcelli: None. R. Pilu: 
None. M. Pitzalis: None. S. Lai: None. M.G. Piras: None. F. Deidda: None. H.M. 
Kang: None. A. Angius: None. D. Schlessinger: None. C.M.S. Jones: 
None. G.R. Abecasis: None. F. Cucca: None. S. Sanna: None.

J13.09
A novel desmoplakin dominant mutation responsible for Carvajal/
Naxos syndrome identified by exome sequencing
S. Bardi1, F. Girolami1, M. Benelli1, G. Marseglia1, C. Pescucci1, B. Tomberli2, F. Cecchi2, I. 
Olivotto3, F. Torricelli1;  
1Genetic Diagnostic Unit, Careggi University Hospital, Florence, Italy, 2University of 
Florence, Department of Clinical and Experimental Medicine, Florence, Italy, 3Referral 
Center for Myocardial Diseases, Florence, Italy.

Naxos (OMIM#601214) and Carvajal (OMIM#605676) syndromes are 
rare forms of recessive Arrhythmogenic Right Ventricular Cardiomyopathy 
(ARVC). We report the case of an Italian 37-year-old woman with a form of 
ARVC with phenotypic features overlapping Naxos/Carvajal syndrome due 
to a novel desmoplakin (DSP) mutation identified by Whole Exome Sequen-
cing (WES), but with a dominant model of inheritance.
The woman was admitted to the hospital after resuscitated cardiac arrest. 
Clinical and instrumental evaluations showed mild biventricular systolic 
dysfunction, with dilated ventricles. She also has palmoplantar keratoderma 
and family history of sudden cardiac death. Molecular analysis was perfor-
med by WES on the Illumina HiScan SQ.
Family’s pedigree showed a dominant model of inheritance. 65993 vari-
ants were individuated by bioinformatics analysis; after data filtering and 
integration of filtered results with patient’s clinical features 4 potential 
mutations were selected. Only two of those variants cosegregated with the 
disease in the family: c.878A>T, p.Glu293Val in the DSP gene and c.626A>C, 
p.Tyr209Ser in the cytochrome c oxidase assembly gene (SCO2). Since the 
cardiomyopathy related to SCO2 gene mutations is usually associated with 
encephalopathy and is fatal in children, we excluded the causative role of 
such gene in our family. Therefore, we considered the DSP- Glu293Val va-
riant as disease-causing and we hypothesized a modifier role for the SCO2 
variant.
We identified a novel DSP gene variant associated to a dominant form of 
Carvajal/Naxos syndrome by Whole Exome Sequencing. This report demon-
strates the utility of Next Generation Sequencing in the clinical setting for 
syndromic cardiomyopathies.

 S. Bardi: None. F. Girolami: None. M. Benelli: None. G. Marseglia: None. C. 
Pescucci: None. B. Tomberli: None. F. Cecchi: None. I. Olivotto: None. F. 
Torricelli: None.

J14.01
A discovery that ensures uniform efficiency of assays between 
samples and across all genome regions
C. D. Veal1, P. J. Freeman1, K. Jacobs2, O. Lancaster1, S. Jamain3,4, M. Leboyer3,4, D. Albanes2, 
R. R. Vaghela1, I. Gut5, S. Chanock2, A. J. Brookes1;  
1University of Leicester, Leicester, United Kingdom, 2National Cancer Institute, Bethesda, 
MD, United States, 3INSERM U955, Créteil, France, 4Université Paris Est, Créteil, France, 
5Centre Nacional d‘Analisi Genomica, Barcelona, Spain.

For many analytical methods the efficiency of DNA analysis varies across the 
genome and between samples. This tends to correlate with high C+G content 
in a complex way that does not explain why the direction and magnitude 
of effects varies between samples. We provide evidence that sequence ele-
ments that have unusually structured C+G content do not melt even when 
aggressive melting conditions are applied. These elements remain duplexed, 
thereby preventing the strands of flanking melted sequences from diffusing 
away from each other.
Consequently, neighboring strands, whose length will depend on the quality 
of the DNA (via nicking, breaks, etc), can quickly re-anneal as non-denatu-
ring conditions are re-established. This prevents the access of oligonucleoti-
de primers (or probes), thereby reducing amplification (or hybridization) 
efficiency for broad domains that we have termed ‘Thermodynamically 
Ultra-Fastened’ (TUF) regions.
This mechanism explains why some genome regions are particularly diffi-
cult to amplify and assay in many procedures, such as PCR or WGA steps of 
NGS and GWAS. Importantly it also explains inter-sample variability of this 
behavior, DNA samples of varying quality will carry more or fewer nicks and 
breaks, hence their intact TUF regions will have different lengths and so be 
differentially affected by this amplification suppression - with ‘higher’ quali-
ty DNAs being the most vulnerable.
A major practical consequence of this discovery is that inter-region and 
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inter-sample variability can be largely overcome by employing routine frag-
mentation methods (e.g. sonication or enzyme digestion) prior to sample 
amplification.
This work was funded by EC FP7 agreement 201418 (READNA)

 C.D. Veal: None. P.J. Freeman: None. K. Jacobs: None. O. Lancaster: None. S. 
Jamain: None. M. Leboyer: None. D. Albanes: None. R.R. Vaghela: None. I. 
Gut: None. S. Chanock: None. A.J. Brookes: None.

J14.02
Detection of broad range of DNA damage with Two-Dimensional 
Strandness-Dependent Electrophoresis (2D-SDE)
B. Gudmundsson1, H. G. Thormar1,2, A. Sigurdsson1, S. Thongthip3, M. Steinarsdottir4, A. 
Smogorzewska3, J. J. Jonsson1,4;  
1Univ. of Iceland, Reykjavik, Iceland, 2BioCule Inc.,, Reykjavik, Iceland, 3Rockefeller 
University, New York, NY, United States, 4Landspitali - National University Hospital, 
Reykjavik, Iceland.

Two-Dimensional Strandness-Dependent Electrophoresis (2D-SDE) in ma-
nual minigels or premade microgels is a novel technique for nucleic acid 
analysis. In the first dimension nucleic acid fragments are separated based 
on length and strandness i.e. double-stranded DNA, single-stranded DNA 
and RNA•DNA hybrids. The nucleic acids are heat denatured before the se-
cond dimension electrophoresis and in the second dimension all fragments 
are single-stranded and separate only based on length.
We tested if 2D-SDE could detect various types of DNA damage in vitro and 
in vivo. Each sample was run in duplicate both uncut and cut with Mbo I 
which cuts both single- and double-stranded DNA. Single-stranded breaks, 
either nicks or gaps, were detected as horizontal streaks on 2D-SDE ex-
tending from uncut DNA molecules too large to size separate in the gel. 
Double-stranded breaks generated an arc in the gel. In contrast, DNA with 
interstrand crosslinks and bulky adducts were bent and migrated in front 
of that arc. Single-stranded DNA molecules, too damaged for complementa-
ry strand binding, formed a diagonal line. 2D-SDE detected DNA damage at 
comparable level of sensitivity to the well known comet assay. However, 2D-
SDE allowed direct detection of damaged molecules and subfractions could 
be isolated form the gel.
2D-SDE can be used to detect many common types of DNA damage. Appli-
cations include testing quality of biosamples and efficiency of various pro-
cedures. Applications also include genotoxicity testing, chemosensitivity 
testing and diagnosis of genome instablity and DNA repair disorders.

  B. Gudmundsson: A. Employment (full or part-time); Modest; BioCule Inc.. C. 
Other Research Support (supplies, equipment, receipt of drugs or other in-kind 
support); Significant; BioCule Inc.. E. Ownership Interest (stock, stock options, 
patent or other intellectual property); Modest; BioCule Inc. H.G. Thormar: A. 
Employment (full or part-time); Significant; BioCule Inc.. B. Research Grant 
(principal investigator, collaborator or consultant and pending grants as well as 
grants already received); Significant; BioCule Inc.. C. Other Research Support 
(supplies, equipment, receipt of drugs or other in-kind support); Significant; 
BioCule Inc.. E. Ownership Interest (stock, stock options, patent or other 
intellectual property); Modest; BioCule Inc. A. Sigurdsson: None. S. Thongthip: 
None. M. Steinarsdottir: None. A. Smogorzewska: None. J.J. Jonsson: C. 
Other Research Support (supplies, equipment, receipt of drugs or other in-kind 
support); Significant; BioCule Inc.. E. Ownership Interest (stock, stock options, 
patent or other intellectual property); Significant; BioCule Inc.. F. Consultant/
Advisory Board; Significant; BioCule Inc..

J14.03
Array-DASH: Dynamic microarrays for highly-sensitive and robust 
DNA fingerprinting, scanning, genotyping and re-sequencing in 
various diagnostics settings
S. Gibson, R. Sandhu, O. Lancaster, A. J. Brookes;  
Department of Genetics, University of Leicester, UK, Leicester, United Kingdom.

To enable widespread DNA diagnostics in myriad settings, we have deve-
loped and optimised a new, low cost, simple and universal technology. The 
method is termed ‚array-based dynamic allele-specific hybridisation‘ (array-
DASH), which exploits the proven diagnostic utility of melt-curve analysis, 
but transfers it to the content rich format of a micro-array.
Key features include; unprecedented sensitivity (directly detects all allelic 
variants at 1% representation), virtually error-free mutation detection, ro-
bustness to C+G extremes and secondary structures, and the use of comple-
tely standard run conditions - serving genotyping, scanning, fingerprinting, 
re-sequencing, and combinations thereof.
We are now exploring the real-world utility of this system for several impor-
tant applications, including prenatal testing of fetal genomes in maternal 
plasma, detection of emerging clonal sequences in cancer biopsies, detec-
ting rare drug resistance variants in HIV infections, and purity testing of 

harvested crops. In so doing, we also aim to create a commercially available 
array-DASH device with inbuilt software for automated data analysis.
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in-kind support); Modest; GeneWave (Paris). R. Sandhu: A. Employment (full 
or part-time); Significant; University of Leicester. B. Research Grant (principal 
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Significant; European Commission FP7.

J14.04
A novel, generic, preimplantation genetic diagnosis (PGD) protocol 
applied to Cystic Fibrosis (CF) involving mutation detection through 
High Resolution Melting Analysis (HRMA) and simultaneous 
haplotype analysis through QF-PCR.
A. Destouni1,2, M. Poulou1, G. Kakourou1, C. Vrettou1, J. Traeger-Synodinos1, E. 
Kanavakis1,2, M. Tzetis1;  
1Department of Medical Genetics, University of Athens, Athens, Greece, 2Research 
Institute for the Study of Genetic and Malignant Disorders in Childhood, Athens, Greece.

CF is the most common genetic disease in Caucasians and a common in-
dication for PGD. Due to CF’s extremely heterogeneous mutation spectrum 
(>1800 mutations), most CF-PGD protocols reported to date, apply single-
cell multiplex fluorescent PCR for segregation analysis (STR-linkage) along 
with p.Phe508del detection, when indicated. This approach is limiting for 
cases with other mutations when segregation analysis is unavailable. We 
report the development and successful clinical application, of a novel, ge-
neric PCR-PGD protocol to facilitate direct detection of any CFTR mutati-
on by HRMA, and simultaneous confirmation of genotyping through STR-
haplotype analysis. An optimized touch-down, multiplex PCR supports the 
co-amplifcation of: i). any CFTR exon-region combination using primers 
previously described (Montgomery et al. 2007) and ii. 6 STRs (4 intragenic 
and 2 extragenic). 1st PCR products were used: i. as a template for a ne-
sted PCR for HRMA and ii. to confirm the CFTR genotypes by STR haplotype 
analysis. Pre-clinical protocol validation involved testing 208 single isolated 
lymphocytes from whole blood samples of candidate PGD patients. Four cli-
nical PGD cycles were performed, for 4 CF carrier-couples with genotype 
combinations as follows: p.Arg334Gln and c.489+3A>G, p.Phe508del and 
p.Phe508del, p.Phe508del and c.489+1G>T, p.Phe508del and p.Leu732X. 3 
pregnancies were achieved and PGD genotypes were confirmed following 
conventional CF prenatal diagnosis after amniocentesis or trophoblast 
sampling.
The reported PGD method is a flexible and robust tool which facilitates di-
rect CF genotype analysis, genotype confirmation and contamination detec-
tion in single cells, with minimal family work-up (generic) and rapid com-
pletion of PGD.

 A. Destouni: None. M. Poulou: None. G. Kakourou: None. C. Vrettou: None. J. 
Traeger-Synodinos: None. E. Kanavakis: None. M. Tzetis: None.

J14.05
A new technology for Targeted Genome Enrichment, based upon 
High-Stringency Co-Operative Sequence Capture and dramatically 
improved amplification of synthetic oligonucleotide pools
P. J. Freeman, C. D. Veal, A. J. Brookes;  
The University of Leicester, Leicester, United Kingdom.

Targeted enrichment (TE) of genome sequences combined with Next Gene-
ration Sequencing (NGS) is a costly and imperfect method. It typically yields 
products with highly uneven representation of targeted regions regions and 
considerable off-target contamination.
By re-designing existing solution phase TE, we have developed a cost-ef-
fective and highly-automatable technique based on co-operative binding of 
oligonucleotide probes. This enables high-stringency target selection condi-
tions, generating more specific and even sequence recovery.
A pilot application achieved a target specific enrichment factor of ~1000 
fold when selecting a >200kb region, using 454 (Roche) sequencing. This 
was performed without repetitive element blocking. We have also designed 
and are now testing a novel repetitive-element blocking strategy that should 
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further improve performance.
A major practical and cost hurdle relevant to many TE methods is the re-
quirement for uniform and efficient mass amplification of synthetic oligo-
nucleotide pools. To specifically solve this problem, we designed a new, au-
tomatable and emulsion-free oligo-pool PCR procedure. This yields 2-3µg 
of 100% full-length, double-stranded product from ~200fg of synthesized 
oligo-pool sequences (e.g, comprising 99% truncated oligos and 1% full-
length oligos). A simple purification step then yields >1µg of single-stranded 
oligo-pool material, which may be used directly in a TE reaction.
Furthermore, we applied lessons learned in optimizing oligo-pool PCRs, to 
improve linker-ligation methods for the production of long fragment geno-
me libraries. This will further enhance our new TE method, with experi-
ments now underway to determine the ideal range of fragment sizes that the 
technology will efficiently recover.

 P.J. Freeman: None. C.D. Veal: None. A.J. Brookes: None.

J14.06
“Prenatal diagnosis (PND) for Cystic Fibrosis using High Resolution 
Melting (HRM) analysis and simultaneous haplotype analysis through 
QF-PCR.”
M. Poulou1, A. Destouni1,2, I. Fylaktou1, G. Kakourou1, E. Kanavakis1,2, M. Tzetis1;  
1Department of Medical Genetics, Athens University, Athens, Greece, 2Research Institute 
for the Study of Genetic and Malignant Disorders in Childhood, Athens, Greece.

Cystic Fibrosis (CF) is caused by mutations of the CFTR gene and is the most 
common autosomal recessive disorder in Caucasians (carrier frequency 1 in 
20) with >1800 disease causing variants. Prenatal diagnosis (PND) is offe-
red to all CF carrier couples and includes detection of the causative muta-
tions as well as haplotype analysis for exclusion of maternal contamination 
and non paternity.
High resolution melting analysis (HRM) is a validated, robust, low-cost, high 
throughput screening method applied in our laboratory for CFTR testing. 
Here, we report the development and retrospective evaluation of the dia-
gnostic value of a novel multiplex HRM, genotyping and haplotyping me-
thod for CF prenatal diagnosis that overcomes the reported limitations of 
the HRM methodology.
Eighty study samples from 20 carrier couples referred for PND (whole blood 
in EDTA and CVS or amniotic fluid) were genotyped retrospectively. A multi-
plex 1st round PCR was optimized to co-amplify 9 CFTR exons along with two 
intragenic STRs. Haplotyping was achieved by running the 1st round PCR 
products on an automatic sequencer. Mutation detection was achieved by 
HRM analysis of a 2nd round nested PCR optimized to amplify the exon of 
interest.
All DNA samples (variable sources, extraction methods and unknown con-
centrations) were successfully amplified and genotyped by the 1st and 2nd 
round PCR. This generic protocol using HRM, facilitates the simultaneous 
analysis of DNA samples from various sources, is a robust and efficient me-
thod for CF PND and could easily be implemented for PND analysis of other 
genetic disorders.

 M. Poulou: None. A. Destouni: None. I. Fylaktou: None. G. Kakourou: 
None. E. Kanavakis: None. M. Tzetis: None.

J14.07
Reprogramming of HDF cells to iPSc using polycistronic lentiviral 
vectors delivering the OSKM
M. Allahbakhshian Farsani, M. Hashemzadeh Chaleshtori, N. Abdian, P. Ghasemi 
Dehkordi, A. Mirzaeian;  
Cellular and Molecular Research Center, Shahrekord University of Medical Sciences, 
Shahrekord, Iran, Shahrekord, Islamic Republic of Iran.

An induced pluripotent stem (iPS) cell is an adult cell that has been repro-
grammed to form an artificially pluripotent stem cell. iPS cells have poten-
tial to differentiate into different cell types of body and can be generated 
through forced expression of specific genes in a non-pluripotent cell (typi-
cally human dermal fibroblast). The aim of the our study was the full repro-
gramming of human dermal fibroblast (HDF) cells into iPSCs using a single 
polycistronic lentiviral vectors delivering the Oct4, Sox2, Klf4, and c-Myc 
(OSKM) factors without extra less lentiviral integration into genome. In this 
study psPAX, pMD2G, and FUW plasmids were transfected into HEK-293T 
cell line for production lentiviral vectors containing OSKM genes. HDFs 
were isolated from foreskin samples and were transduced at passages 3. In 
this study we used only OSKM without control from tetracycline inducible 
lentiviral vector (rtTA). Our results show that polycistronic lentiviral vector 
contain OSKM genes are capable to induce full reprogrammed iPSc without 
transduction of extra lentiviral vector containing Tet.OP system for OSKM 

expression control. So we can generate iPSc with less insertional mutage-
nesis.

  M. Allahbakhshian Farsani: A. Employment (full or part-time); Modest; Cellular 
and Molecular Research Center, Shahrekord University of Medical Sciences, 
Shahrekord, Iran. A. Employment (full or part-time); Significant; Cellular and 
Molecular Research Center, Shahrekord University of Medical Sciences, 
Shahrekord, Iran. M. Hashemzadeh Chaleshtori: A. Employment (full or part-
time); Modest; Cellular and Molecular Research Center, Shahrekord University 
of Medical Sciences, Shahrekord, Iran. A. Employment (full or part-time); 
Significant; Cellular and Molecular Research Center, Shahrekord University of 
Medical Sciences, Shahrekord, Iran. N. Abdian: A. Employment (full or part-
time); Modest; Cellular and Molecular Research Center, Shahrekord University of 
Medical Sciences, Shahrekord, Iran. A. Employment (full or part-time); Significant; 
Cellular and Molecular Research Center, Shahrekord University of Medical 
Sciences, Shahrekord, Iran. P. Ghasemi Dehkordi: A. Employment (full or part-
time); Modest; Cellular and Molecular Research Center, Shahrekord University 
of Medical Sciences, Shahrekord, Iran. A. Employment (full or part-time); 
Significant; Cellular and Molecular Research Center, Shahrekord University of 
Medical Sciences, Shahrekord, Iran. A. Mirzaeian: A. Employment (full or part-
time); Modest; Cellular and Molecular Research Center, Shahrekord University of 
Medical Sciences, Shahrekord, Iran. A. Employment (full or part-time); Significant; 
Cellular and Molecular Research Center, Shahrekord University of Medical 
Sciences, Shahrekord, Iran.

J14.08
Quantitative real-time PCR technique for rapid diagnosis of TAR 
syndrome
V. R. Yassaee1,2, F. Hashemi Gorji1;  
1Genomic Research Center, Shahid Beheshti University of Medical Sciences, Tehran, 
Islamic Republic of Iran, 2Dept. of Medical Genetic, Faculty of Medicine, Shahid Beheshti 
University of Medical Sciences., Tehran, Islamic Republic of Iran.

Thrombocytopenia absent radius (TAR) Syndrome is a rare genetic disorder 
inherited in and with autosomal recessive fashion. Chromosomes at 1q21.1 
in most individuals harbor a 200-kb deletion. RBM8A gene is located in this 
region. High throughput real-time PCR technique was used to develop a re-
liable and specific technique for rapid diagnosis of microdeletion in pati-
ent with TAR syndrome. Blood samples were collected after informed and 
written consent from a consanguineous family clinically diagnosed as TAR 
syndrome. Quantitative real-time PCR applied to measure the RBM8A gene 
dosage of genomic DNA from lymphocytes of tar syndrome patient and nor-
mal people, Compared to conventional cytogenetic karyotype analysis. Real-
time PCR results were calculated for measuring of the RBM8A/PMP22 ratio 
using the 2-ΔΔCt formula in TAR syndrome to normal subjects showing 0.45 
and 1.0 (95% CI), respectively. Real-time PCR technique effectively differen-
tiates the TAR syndrome from the normal subjects. Because the RBM8A/
PMP22 ratio of TAR syndrome is significantly lower than that of normal, 
Quantitative real-time PCR could be the first choice of method for molecular 
diagnosis of microdeletion in TAR syndrome rather than cytogenetic study.

 V.R. Yassaee: None. F. Hashemi Gorji: None.

J14.09
New platform for real-time PCR using microchip analyzer
M. M. Nikitin1, N. V. Shirinekova2, V. I. Larionova3,4,5, M. N. Slyadnev1;  
1Lumex Ltd, St-Petersburg, Russian Federation, 2St. Petersburg State Pediatric Medical 
University, St-Petersburg, Russian Federation, 3St-Petersburg State Medical University, 
St-Petersburg, Russian Federation, 4Turner University, St-Petersburg, Russian 
Federation, 5North-Western State Medical University, St-Petersburg, Russian Federation.

Nowadays a real-time polymerase chain reaction (PCR) method is a routine 
technique applied in various diagnostic fields. One of the most promising 
directions for the improvement of PCR analysis is an equipment facilities 
miniaturization. Indeed such miniaturization leads the laboratory diagno-
stics to be cost-effective and rapid.
We propose a new platform for real-time PCR with microchips containing 
lyophilized PCR mixtures which allow decreasing reagents consumption and 
reduce time of analysis. Microchips consist of silicon plate with 30 cells of 
1.2 µl volume each. The inner surface of the cells is hydrophilic whereas the 
intercellular space is hydrophobic that helps to inject PCR mixtures inside 
the cells properly and reduce the risk of cross-contamination. Thermocy-
cling and dual-channel fluorescence detection are carried out by microchip 
analyzer AriaDNA. To prevent sample evaporation a sealing liquid is used.
The new designed platform was used to identify some single nucleotide 
polymorphisms (SNPs) associated with genetic disorders and individual 
susceptibility to drugs. Particularly, F5 20210G/A, F2 1691G/A and MTHFR 
677C/T polymorphisms in patients with vasculitis were tested. These SNPs 
are known to be associated with congenital thrombophilia and increase the 
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risk of deep vein thrombosis. With standard sample preparation protocol 
the analytical sensitivity was 1-10 ng/µl of genomic DNA. Single analysis 
(one microchip) has taken about 30 minutes. Thus encouraging assays cha-
racteristics have been obtained.
In summary, real-time PCR using microchips containing lyophilized PCR 
mixture provides reliable results and can be recommended for routine labo-
ratory tests especially for screening programs.

 M.M. Nikitin: None. N.V. Shirinekova: None. V.I. Larionova: None. M.N. 
Slyadnev: None.

J14.10
Genetic diseases and congenital abnormalities of the children born in 
the families with reproductive losses (miscarriages)
B. Ginzburg;  
Regional Hospital of Kaluga, Kaluga, Russian Federation.

The administration of lymphocyte therapy within complex treatment of 
the families with miscarriages provided successful childbearing in 92% of 
cases. The 8-year observation of 141 children born in the families with re-
productive losses showed that those children were facing a high risk of con-
genital abnormalities + Down Syndrome R=2,6319 (95% CI 1,073-6,455) 
and autosomal dominant diseases with a more prominent gene expression 
in comparison with that of their parents OR=3,64(95% CI 1,23-10,81). Besi-
des, in this group of children such rare genetic diseases as Fanconi‘s anemia 
and tuberous sclerosis were registered. Minor disorders with the frequency 
of 2,41 per 1 child statistically validly with the level of significance р=0,0162 
on test Х2 were more often registered in the children born in the families 
with miscarriages in comparison with the children of the control group, 
where the frequency of minor disorders amounted to 2,14 per one child.
Therefore we may consequently state that findings have been obtained on 
the accumulation of genetic diseases, congenital abnormalities and minor 
disorders in the generation of the families with miscarriages, which shows 
the increase of conditions on the border-line of “adaptive” norm or crossing 
its borders. Despite the fact that the children of this sampling were born 
«in vivo», the same problems arise in the children born «in vitro», which 
denotes the presence of similar biological problems in the families with low 
fertility.

 B. Ginzburg: None.

J15.01
In silico analysis of HMIP region (HBS1L-MYB intergenic region) and 
transcription factor identification in a region associated with fetal 
hemoglobin variation
L. P. R. Venancio, G. C. S. Carrocini, C. R. Bonini-Domingos;  
São Paulo State University - UNESP, São José do Rio Preto, Brazil.

The aim of this study was to evaluate the HMIP region, especially the portions 
flanking the SNP rs9399137, since this is the most significantly associated 
with fetal hemoglobin (Hb F) through comparative analysis of sequences 
(phylogenetic footprinting) based on the identification of highly conserved 
regions in non-coding regions from different species, indicating the possible 
existence of functional regions, such as transcription factors (TF). For com-
parative analysis were used HMIP region of Homo sapiens, Pan troglodytes, 
Pongo abelli and Canis familiaris, deposited in GenBank. The computatio-
nal scheme for alignment and conservation analysis was based on the lo-
cal alignment program BLAT and then the sequences were processed and 
globally aligned using the program mLAGAN. To identify FT was used rVI-
STA that associates the database TRANSFAC with comparative analysis of 
sequences. We observed the occurrence of motifs associated with embryo 
viability compared to normal erythropoiesis, expansion of hematopoietic 
stem cells and progenitor cells, acceleration of differentiation of erythroid 
progenitors, erythroid differentiation and control of hematopoiesis in the 
fetal liver, and transcription activiation of α-globin and erythroid genes. It 
is noteworthy here the occurrence of recognition sequences FT group SOX, 
which belongs SOX6, which is related to the proliferation and maturation of 
erythroid cells during erythropoiesis and mainly cooperates with BCL11A 
in silencing of gene expression γ-globin gene, affecting the levels of Hb F. 
Therefore, this region may be associated with the control of factors respon-
sible for the formation and phenotypic characterization of hematopoietic 
stem cells in the embryo and fetus, reflecting in adulthood.

 L.P.R. Venancio: None. G.C.S. Carrocini: None. C.R. Bonini-Domingos: None.

J15.02
GWAS Central: A Comprehensive Aggregate-level Genome Wide 
Association Database
A. J. Brookes, C. Chrysostomou, V. L. S. Gollapudi, T. Beck, R. K. Hastings;  
University of Leicester, Leicester, United Kingdom.

Genome Wide Association Studies (GWAS) produce high-dimensionality 
individual and aggregate level genetic data by assaying hundreds of thou-
sands of common Single Nucleotide Polymorphisms (SNPs) in hundreds of 
thousands of individuals in the search for genetic variants that may have 
causative effects on a disease phenotype or trait.
GWAS Central (http://www.gwascentral.org/)is a comprehensive databa-
se resource developed to enable researchers to easily visualise and search 
aggregate-level GWAS data in the context of genes, genome regions, pheno-
types or traits [Thorisson GA et al, 2009, Nucleic Acids Res. 37: 797]. The 
database currently provides >34 million p-values for over 1,000 studies coll-
ected from public databases, outreach gathering, and direct submissions.
Key features include:
•Interactive genome browser allowing visual comparison of selected GWAS 
in relation to other information
•Ability to upload (not submit or share) a researcher’s own GWAS p-values 
to compare to other GWAS studies
•Manually curated phenotype ontology annotations, assigned using MeSH 
and HPO, searchable via a graphical tree displays, or auto-complete text
•Nano-publications that provide key results for each study, including indi-
vidual markers, phenotypes and results (<10-5) in RDF. The resulting triple 
store can be queried using SPARQL: http://fuseki.gwascentral.org
•A virtual machine version of the GWAS Central software, for other projects 
to adopt and install (e.g., GWAS India http://gcindia.igib.res.in/)
This work was funded by EC FP7 agreement 200754 (GEN2PHEN)

  A.J. Brookes: B. Research Grant (principal investigator, collaborator or 
consultant and pending grants as well as grants already received); Significant; 
European Commission FP7. C. Chrysostomou: B. Research Grant (principal 
investigator, collaborator or consultant and pending grants as well as grants 
already received); Significant; European Commission FP7. V.L.S. Gollapudi: B. 
Research Grant (principal investigator, collaborator or consultant and pending 
grants as well as grants already received); Significant; European Commission 
FP7. T. Beck: B. Research Grant (principal investigator, collaborator or consultant 
and pending grants as well as grants already received); Significant; European 
Commission FP7. R.K. Hastings: B. Research Grant (principal investigator, 
collaborator or consultant and pending grants as well as grants already received); 
Significant; European Commission FP7.

J15.03
Identification of alternative splicing variation in RNA-seq time series 
data
S. Oh1, S. Song2, G. Grabowski1;  
1Cincinnati Children‘s Hospital Medical Center, Cincinnati, OH, United States, 2University 
of Cincinnati, Cincinnati, OH, United States.

Alternative splicing (AS) involves different multiple choices of splice sites 
to generate protein diversity. A single mRNA may code for different forms 
of a protein (isoform) as a result of alternative splicing, which increases the 
complexity of mammalian transcriptomes. Recent predictions based on deep 
sequencing suggest that more than 95% of human genes undergo alternati-
ve splicing, and that disruption of splicing can cause disease. Thus in order 
to increase our understanding of disease processes, it is essential to be able 
to detect alternative splicing. But no statistical methods of identifying this 
across time are available that would enable the new molecular techniques 
to assess the transcriptome. The ultimate objective of this study is to elu-
cidate statistical methods of identifying alternative splicing in time series 
data. We propose fully bayesian approaches to characterize alternative spli-
cing diversity in a variety of time course RNA-seq data and simulation sets. 
This methodology is based on dirichlet prior, shrinkage, and normalization 
method. We expect this statistical methodology to provide proof that our 
proposed methods will identify alternative splicing in temporal analysis. Ul-
timately, these methods can be used to better understand disease processes 
over time and to identify novel therapeutic targets by exploring variation in 
exon/splice expression in temporal analysis as a function of developmental 
stage and tissue type, so that abnormal splicing patterns can be used to help 
target human diseases.

 S. Oh: None. S. Song: None. G. Grabowski: None.
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J15.04
Gene-scale functional impact prediction based on conservation and 
selection
R. Chen, W. Yang, J. Yang;  
the University of Hong Kong, Hong Kong, Hong Kong.

Whole-genome sequencing analysis indicates that conservation and natural 
selection show distinctive signals between neutral and deleterious genes, 
making them suitable features for functional impact prediction. Approaches 
such as SIFT, Polyphen-2 prioritize deleterious variants on conservation and 
other features. We extend it to gene level and score all genes from RefGe-
ne. Another feature we include here is natural selection, which is proved to 
have notable stronger negative signal within genes associated with here-
ditary diseases. Using logistic regression and ten-fold cross validation, we 
estimate the probability of each gene to be deleterious. Distributions of the 
scores within neutral genes and disease related genes from OMIM suggest 
that our method can classify functional impact on gene scale well. Besides 
annotation on known genes, the model is also developed for prediction on 
novel genes.

 R. Chen: None. W. Yang: None. J. Yang: None.

J15.05
The effect of MicroRNA-377 on methylation pattern of tumor 
suppressor gene in pancreatic cancer cell line
M. Azizi, L. Teimoori-Toolabi, S. Zeinali, P. Fard Esfahani, K. Azadmanesh, M. Karimi 
Arzanani;  
Pasteur Institute, Tehran, Islamic Republic of Iran.

MicroRNAs (miRs) are small, noncoding RNAs that regulate expression of 
many genes. Recent studies suggest the role of miR in carcinogenesis. It is 
now well recognized that cancer is a consequence of genetic and epigenetic 
alterations while disruption of epigenetic mechanisms is the hallmark of 
cancer. Overexpressed DNA methyltransferase 1 (DNMT1) strongly contri-
butes to silencing tumor suppressor gene in pancreatic cancer. However, the 
underlying mechanism of DNMT1 overexpression is still unclear. In this stu-
dy, we investigated whether miR 377 is involved in the regulation of DNMT1 
and aberrant patterns of methylation in two pancreatic cancer cell line (Mi-
aPaca2). Quantitative RT-PCR was performed to check the effect of miR-377 
on mRNA level of DNMT1. Upregulation of miR-377 resulted in a dramatic 
reduction of DNMT expression (53%, p<0.05). Then high resolution melt 
(HRM) was applied to check the effect of miR-377 on methylation pattern in 
promoters of tumor suppressor genes, such as BNIP3. The enforced expres-
sion of miR-377 in pancreatic cancer cell line restores normal patterns of 
DNA methylation (30% after 48h), induces re-expression of these methyla-
tion-silenced tumor suppressor genes (42% after 48h p<0.05). These fin-
dings support the role of mir-377 in epigenetic normalization of pancreatic 
cancer cell lines, which can be a motivation for the development of miRNA 
based strategies for the treatment of pancreatic cancer.

 M. Azizi: None. L. Teimoori-Toolabi: None. S. Zeinali: None. P. Fard Esfahani: 
None. K. Azadmanesh: None. M. Karimi Arzanani: None.

J15.07
Distribution of 5-methylcytosine and 5-hydroxymethylcytosine in 
metaphase chromosomes from triploid human zygotes
A. V. Tikhonov1,2, O. A. Efimova1,2, A. A. Pendina2,1, M. Krapivin1, I. A. Galembo1, I. D. 
Fedorova2, A. M. Gzgzyan2, T. V. Kuznetzova2,1, V. S. Baranov1,2;  
1Saint-Petersburg State University, Saint-Petersburg, Russian Federation, 2D.O.Ott‘s 
Institute of Obstetrics and Gynecology, Saint-Petersburg, Russian Federation.

We analyzed distribution of DNA methylation marker - 5-methylcytosine 
(5-MeC) and active demethylation marker - 5-hydroxymethylcytosine 
(5-hMeC) in metaphase chromosomes from triploid human zygotes. IVF-
produced triploid zygotes, discarded for uterus transfer, were enrolled in 
the study. All samples were donated for research with written informed con-
sent of the patients. Zygotes were treated with 0,1% colchicines, 0.9% sodi-
um citrate and fixed with freshly prepared 3:1 methanol:acetic acid. 5-MeC 
and 5-hMeC were detected by indirect immunofluorescence with anti-5-
methylcytosine antibodies (Eurogentec) and anti-5-hydroxymethylcytosine 
antibodies (Active Motif) in QFH/AcD-banded chromosomes. Parental ori-
gin of chromosomes was determined in separately lying pronuclei on the 
basis of chromosome condensation type and presence of chromosome Y. 
Distribution of 5-MeC and 5-hMeC was analyzed in every chromosome of 
homologous triad.
First, distribution of 5-MeC and 5-hMeC in parental genomes demonstrated 
reverse patterns. In all homologues triads paternal chromosomes contained 
little 5-MeC, but were enriched in 5-hMeC, while maternal chromosomes 

were heavily methylated and contained little 5-hMeC. This shows that acti-
ve demethylation involves both parental genomes, but is more intensive in 
paternal genome.
Second, the distribution of 5-MeC and 5-hMeC along chromosomes was not 
uniform and showed band-specificity. In both maternal and paternal chro-
mosomes R- and especially T-bands were enriched in 5-MeC and 5-hMeC 
with 5-MeC showed less pronounced banding pattern than 5-hMeC. Consti-
tutive heterochromatin (1q12,9q12,16q11.2,Yq12) contained neither 5-MeC 
nor 5-hMeC. This data suggests that active demethylation is band-specific, 
having the highest intensity in R- and T-bands.
Supported by RFBR, Administration of Saint-Petersburg, OPTEC grant and 
stipend from RF President.

 A.V. Tikhonov: None. O.A. Efimova: None. A.A. Pendina: None. M. Krapivin: 
None. I.A. Galembo: None. I.D. Fedorova: None. A.M. Gzgzyan: None. T.V. 
Kuznetzova: None. V.S. Baranov: None.

J15.08
ESR1 gene promoter methylation in adipose tissue
F. Guclu - Geyik1, T. Erginel2, N. Erginel-Unaltuna1;  
1Istanbul University, Institute of Experimental Medicine, Department of Genetics, 
ISTANBUL, Turkey, 2Istanbul Education and Research Hospital, Department of General 
Surgery, ISTANBUL, Turkey.

AIM: Estrogen receptor alpha (ESR1) is a candidate gene for obesity. It was 
known that, obesity is formed in ESR1 knockout mice and ESR1 gene tran-
scription decreases in obese individuals. Thus, in this study, we investigated 
the methylation status of ESR1 promoter in adipose tissue to sign the effect 
of methylation on decreased ESR1 gene transcription in obese individuals 
and to indicate the relationship with obesity.
METHOD: The study consisted of obese and normal 23 individuals totally. 
DNA and RNA are extracted from subcutaneous/omental adipose tissue. A, 
C, E2 and F promoter regions of ESR1 gene was analyzed by Methylation-
Specific PCR.
RESULTS: As a result of the examination of ESR1 gene promoter region’s 
methylation status in adipose tissue among obese individuals, methylation 
is detected as 33,3 % in promoter A and 100 % in promoter C despite no 
methylation in promoter F. 100 % methylation is defined in ESR1 gene E2 
promoter region in adipose tissue in all groups. Although ESR1 mRNA level 
decreases in adipose tissue in obese individuals whose ESR1 promoter C is 
methylated, no significant association is detected.
CONCLUSION: In this study, methylation status of ESR1 gene promoter in 
adipose tissue is examined. Due to our findings, we assume that ESR1 mRNA 
level in adipose tissue decreases significantly depending on methylation sta-
tus of ESR1 gene promoter C region in obesity. The study continues with 
increasing number of samples.

  F. Guclu - Geyik: A. Employment (full or part-time); Significant; Istanbul 
University, Institute of Experimental Medicine, Department of genetics. T. Erginel: 
A. Employment (full or part-time); Significant; Istanbul Education and Research 
Hospital, Department of General Surgery. N. Erginel-Unaltuna: A. Employment 
(full or part-time); Significant; Istanbul University, Institute of Experimental 
Medicine, Department of Genetics.

J15.09
Methylation index as a prognostic marker in bladder cancer patients
A. Y. Babayan1,2, D. V. Zaletaev2,3, M. V. Nemtsova2,3;  
1University Medical Center Hamburg Eppendorf, Hamburg, Germany, 2Research Centre 
for Medical Genetics, Moscow, Russian Federation, 3Sechenov Moscow Medical Academy, 
Moscow, Russian Federation.

Bladder cancer (BC) is a common malignancy worldwide. At the time point 
of diagnosis 70% of BCs present as superficial BC (SBC), which do not pene-
trate the muscle layer of the bladder. The rest 30% of cases present muscle-
invasive BC (MIBC). SBC has better prognosis, though recurrences happen in 
30% of cases after the primary tumor removal. MIBC has much worse pro-
gnosis and survival. Therefore it is of a prior importance to reveal possible 
markers of recurrences and progression of SBC into MIBC. It is proposed 
that methylation pattern might reflect the ability of BC to recur and/or to 
progress. We examined 122 tumor samples from 108 SBC patients and 14 
MIBC patients. Recurrence status after 1 year was known for 39 SBC pati-
ents: 31 developed relapses, 8 did not. Genomic DNA was extracted from 
fresh tissue. We investigated promoter methylation of RASSF1A, RARb, P16, 
p14, CDH1 using methyl-sensitive PCR. Methylation index (MI) (or mean fre-
quency of methylation) was defined as the ratio between the numbers of 
methylated genes to total number of examined genes in each sample. Stati-
stical significance was evaluated using the Mann Whitney U-test.SBC had a 
significantly lower extent of methylation (median MI 0.1) than MIBC (medi-
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an MI 0,25) (p 0,017). Recurrent within 1 year SBCs showed median MI 0,0 
while non-recurrent tumors had median MI 0,2 (p 0,047). Our results show 
that MI might be used as a sensitive marker for the assessment of recurrence 
and progression potential of SBCs.

 A.Y. Babayan: None. D.V. Zaletaev: None. M.V. Nemtsova: None.

J15.10
The interactive map of NF-kappaB-dependent inflammatory 
molecular interactions in human
P. Zolotukhin, E. Mashkina, K. Kovalenko;  
Southern Federal University, Rostov-on-Don, Russian Federation.

Inflammation disorders are considered nowadays to be associated with a 
broad range of pathologies, so making it a possible and promising target 
for diagnostics and therapy. Systemic understanding of molecular basis of 
inflammation has quantitatively and qualitatively advanced in recent years 
due to powerful molecular biology approaches. From this point, the novel 
challenge is adapting enormous amount of information for analytical and 
prospective purposes. Interactomic approach seems to be the most appro-
priate nowadays, as its idea relies on functional fusion of all cellular organi-
zation levels - from simple molecules and up to epigenome and its regulati-
on. Considering this, we have developed (project № 14.A18.21.0199 funded 
by Russian Ministry of Science and Education) an interactive xml-based 
referenced and manually curated map of human NF-kappaB-inflammation 
system interactions - NFkBIM - allowing for systematization of the related 
most up-to-date experimental data. The map comprises more than 70 indi-
vidual macromolecular factors subdivided hierarchically for logical analysis 
purposes, including protein, RNA, miRNA, SNP and epigenetic information 
fused with metabolomic effects. Much attention is paid to the description 
of the expression control for all the immediate participants of the system. 
The system of specified interactions is also integrated with two-step-neigh-
boring higher cellular regulatory factors. NFkBIM allows for effective strat-
egy planning and experimental design, selecting clinically significant SNPs 
associated with specific diseases for enhanced diagnostics purposes, and 
revealing feed-back and feed-forward systems for therapeutical concept 
development.

 P. Zolotukhin: None. E. Mashkina: None. K. Kovalenko: None.

J15.11
In silico prospection of transcription factors related to Fetal 
Hemoglobin regulation
G. C. S. Carrocini, L. P. R. Venancio, C. R. Bonini-Domingos;  
Sao Paulo State University - UNESP, São José do Rio Preto, Brazil.

In adults, fetal hemoglobin (Hb F) expression comprises up to 1% of the 
total, suffering influence of transcription factors in its regulation. We aimed 
screening γ-globin genes regulatory elements by phylogenetic footprinting, 
in order to know the Hb F levels genetic determinants. We compared Homo 
sapiens, Pan troglodytes, Macaca mulatta and Cebus apella sequences, in the 
National Center for Biotechnology Information. Alignment and analysis were 
based on conservation programs BLAT and mLAGAN, visualized by VISTA 
Browser. For evaluation of the conservation was used as parameters 70% 
identity to at least 100 bp non-coding regions. To identify transcription 
factors was used rVISTA program. Among the 529 motifs of transcription 
factors indicated we highlight CDC5, c-MYB, CP2, BP1, KLF1, KLF11, GATA1 
and GATA2. The transcription factors CP2, GATA1, GATA2 and KLF11 are di-
rect positive regulators of Hb F, with binding sites in the promoters of the 
γ-globin gene. BP1, CDC5 and c-MYB act as indirect positive regulators of Hb 
F, from the negative regulation of β-globin gene and binding to specific sites, 
the -198 region of γG gene (chromosome 11) and HMIP region (chromosome 
6), known to influence Hb F levels. KLF1 is a negative regulator of Hb F, act 
directly by interaction with the locus control region (LCR), and indirectly by 
the regulation of genes that silencing the γ-globin. Knowledge about the re-
gulatory elements of Hb F can contribute in different therapeutic strategies 
discovery that may improve on clinical pathways when considering patients 
with hemoglobinopathies.
Financial support: Fapesp Process Number 2011/15570-1.

 G.C.S. Carrocini: None. L.P.R. Venancio: None. C.R. Bonini-Domingos: None.

J15.12
Restriction endonuclease selection for the reduction of RRBS libraries
M. Borisova1, V. V. Strelnikov1,2, D. V. Zaletaev1,2, A. S. Tanas1,2;  
1RCMG RAMS, Moscow, Russian Federation, 2I.M. Sechenov First Moscow State Medical 
University, Moscow, Russian Federation.

Reduced Representation Bisulfite Sequencing (RRBS) genomic library pre-
paration by DNA hydrolysis with restriction endonucleases provides limi-
tations on target sampling composition. Original RRBS protocol puts to use 
endonuclease MspI (methylation insensitive HpaII isoshizomer), assuming 
that CpG islands (CGIs) are HpaII tiny fragments. We suggest that other en-
donucleases might select CGIs more precisely allowing more sophisticated 
reduction of the RRBS libraries.
We have developed ReMark computer program (http://www.epigenetic.
ru/projects/remark/) to calculate restriction endonuclease recognition site 
likelihood-ratio test in Markov Chain sequence models (output as “score”). 
The practical value of the scores calculated for selected enzymes has been 
estimated with the criteria of CGIs selection quality for 40-220 bp RRBS li-
braries.

ReMark scores and RRBS library attributes for a selected set of endonucleases.
Restriction 
endonuclease MspI HinP1I ThaI XmaI AaaI NaeI SfrI BsePI NotI MauBI
Recognition site CCGG GCGC CGCG CCCGGG CGGCCG GCCGGC CCGCGG GCGCGC GCGGCCGC CGCGCGCG
CpG methylation 
sensitivity - + + - ? + ? + + +
Available RSA + + + - - + - - + -
library size, b.p. 70248053 40841839 15212336 3187500 1652457 1327517 1270563 977068 83604 21994
ReMark score 2.45 2.74 4.09 3.08 4.72 3.37 4.72 5.01 5.65 8.64
Library 
fragments 
overlapping 
CGIs, %

20 31 66 49 55 59 88 91 90 85

CGIs CpG 
genome 
coverage, %

49 42 36 7,9 5,2 4,3 6,2 5 0,4 0,1

CGIs CpGs library 
fraction, % 37 46 75 73 68 74 90 91 88 88
Promoter 
CGI library 
fraction, %

24 30 49 50 51 53 64 65 63 67

Exon CGI library 
fraction, % 14 17 27 22 29 30 32 36 38 26
Intron CGI 
library fraction, 
%

13 16 25 29 21 23 30 28 25 26

Non CGI CpGs in 
library, % 63 54 25 27 32 26 10 8 12 12

Higher scored endonucleases select CGIs more precisely with much smaller 
library sizes in spite of the fact that rare cutters omit many regions of inte-
rest. Some high-scored enzymes are methylation sensitive preventing their 
use for RRBS library construction. Taken that Roentgen stereophotogram-
metric analysis (RSA) data is available for some, methylation insensitive 
mutants development may be expected.
In conclusion, ReMark software is useful for choosing endonucleases effec-
tively selecting regions of interest for genome and epigenome research.

 M. Borisova: None. V.V. Strelnikov: None. D.V. Zaletaev: None. A.S. Tanas: 
None.

J15.13
Prognostic significance in biochemical recurrence of prostate cancer 
in preoperative serum glutation S-transferase P1 gene in men 
following radical prostatectomy
R. Dumache1, S. Negru1, R. Minciu1, S. Putnoky1, D. Ionescu2, M. Puiu1;  
1Faculty of Medicine, Timisoara, Romania, 2Faculty of Pharmacy, Timisoara, Romania.

Hypermethylation of GSTP1 gene in the preoperative serum of men with 
localized prostate cancer(PCa) predicts early biochemical prostate specific 
antigen(PSA) failure , following surgical treatment. In our study we investi-
gated the hypermethylation profile GSTP1 gene in the preoperative serum 
of men with clinically localized PCa who underwent radical prostatectomy, 
with PSA recurrence on a period of 40 months (3 years and 6 months), as 
a prognostic biomarker of recurrence in PCa men following radical prosta-
tectomy.
Materials and methods:
We included a number of 77 men with clinically localized PCa, who under-
went radical prostatectomy at the Urology Clinic from County Emergency 
Hospital Timisoara, and 38 men with negative prostate biopsy. All serum 
samples were collected before prostate biopsy or at least 4 months after 
prostate biopsy. PSA recurrence was defined as a single postoperative PSA 
level ≥0.2 ng/ml. To analyze the methylation status of gene GSTP1 before the 
surgery intervention we used the quantitative methylation-specific polyme-
rase chain reaction(QMSP) method.
Results:
From the 77 men who underwent radical prostatectomy included in our stu-
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dy, 16 (20.8 %) experienced PSA recurrence within the study period. From 
the 38 men with negative prostate biopsy only 4(10.6 %) presented positive 
GSTP1 hypermethylation
Conclusions:
Our study suggests that preoperative serum GSTP1 may be a useful pro-
gnostic biomarker for men with clinically localized PCa treated with radical 
prostatectomy.

 R. Dumache: None. S. Negru: None. R. Minciu: None. S. Putnoky: None. D. 
Ionescu: None. M. Puiu: None.

J15.14
Computational research in a case with t(14;17)(q32;q11.2) causing 
22q11 microdeletion syndrome-like phenotype
M. Soriano1, N. E. De León2, E. Morales1, A. Castelví1, L. A. Méndez1;  
1Centro Nacional de Genética Médica, Havana, Cuba, 2Hospital „William Soler“, Havana, 
Cuba.

Abstract:
A 22q11.2 deletion syndrome was suspected in a patient with language im-
pairment, crowded teeth, immunodeficiency, long philtrum and dismorphic 
features. Conventional cytogenetic analysis showed the karyotype: 46, XY, t 
(14;17)(q32;q11.2). This translocation has not being reported previously in 
a patient with a constitutional disease. Despite the association of genes pre-
sents in critical region in deletion 22q11 syndrome with the phenotype it 
causes is not clearly understood, recent papers show that haploinsufficiency 
of TBX1 can recreate many aspects of this genetic condition.
We hypothesize that the presence of genes near the breakpoints code for 
proteins acting in the same process that those promoting phenotype in 
22q11.2 or with a similar action.
Methods: A selection of genes were collated from literature trough GoPub-
med (www.gopubmed.com) with the terms “22q11.2[tiab] AND critical 
region[tiab] AND Genes[mesh]”. Genes retrieved where compared using 
GeneCards (www.genecards.org) and those with high-GIFtS peak (Gene-
Cards Inferred Functionality Score) value were selected. Also two sites were 
consulted for an interaction of those genes with genes located in the break-
points: Biocarta (http://www.biocarta.com/genes/index.asp) and Biogrid 
(http://thebiogrid.org).
Results: No interaction where was found between genes in 22q11.2 and 
those in 14q32 or 17q11.2. Despite this, there are genes in 14q32 related 
with coronary heart disease, parathyroid secretion, thyroid hormones and 
immunology.
Conclusions: Genes present in 14q32 could explain in part the phenotype 
but additional molecular genetic testing detection of affected genes is ne-
cessary once there could be affected genes outside the breakpoints and con-
tributing to phenotype.
Table of Contents

 M. Soriano: None. N.E. De León: None. E. Morales: None. A. Castelví: 
None. L.A. Méndez: None.

J15.15
Clinical implications of simultaneous promoter methylation of ERα 
and ERβ on sporadic breast cancers in North Indian women
S. Chattopadhyay1, S. Deo2, N. Shukla2, S. A. Husain1;  
1Jamia Millia Islamia, New Delhi, India, 2All India Institute of Medical Sciences, New 
Delhi, India.

DNA methylation, an epigenetic marker, has critical roles in regulation of 
gene activity. Aberrant promoter hypermethylation leading to gene silen-
cing underlie altered gene expression in cancers. Estrogens play a funda-
mental role in the development and progression of breast cancer, activating 
estrogen receptors (ERs), ERα and ERβ. ERα expression level prognosticates 
hormonal therapy responses of patients and is perhaps the most important 
biomarker for determining breast cancer progression. After the discovery of 
ERβ, it was quite evident that the role of estrogen is far more intricate.
We have investigated the promoter methylation status of ERα and ERβ and 
its possible correlation with protein expression in 110 sporadic breast can-
cer cases from North India. Methylation-Specific Polymerase chain reaction 
(MSP) method was used to analyze CpG methylation of promoter region of 
these genes. Immunohistochemical (IHC) staining for ERα and ERβ protein 
was performed to correlate promoter methylation with expression.
In general, we found that ERα was methylated in 64.54% (71/110) tumors, 
including 51 of 61 ERα negative tumors (83.6%, P<0.0001). ERβ showed 
methylation in 52.72% (58/110) tumors, including 38 of 58 ERβ negative 
tumors (65.5%, P=0.007). In addition, we observed a strong correlation bet-
ween promoter methylation of ERα and ERβ with significance of P=0.01. An 

inverse correlation was found between promoter methylation and protein 
expressions.
Our results show a simultaneous involvement of epigenetic regulation for 
ERα and ERβ, indicating that methylation pattern of these genes can be ex-
ploited as biomarkers for the prediction of breast cancer outcome.

 S. Chattopadhyay: None. S. Deo: None. N. Shukla: None. S.A. Husain: None.

J16.01
Family-based linkage, exome chips, and association to identify high 
impact coding variants for complex traits
D. W. Bowden1, J. N. Hellwege1, L. T. Raffield1, M. C. Y. Ng1, L. E. Wagenknecht1, J. Long2, G. 
A. Hawkins1, C. D. Langefeld1, N. D. Allred1;  
1Wake Forest University School of Medicine, Winston-Salem, NC, United States, 
2Vanderbilt University School of Medicine, Nashville, TN, United States.

Whole exome sequencing has enabled geneticists to explore the influence of 
low frequency coding variants on biomedical traits. With simple association, 
exonic association has the limitations of GWAS: large numbers of subjects 
are required. Linkage methods in families are a powerful tool to identify 
biomedically relevant coding variants in relatively modest collections of fa-
milies especially when combined with exome chip data and conventional 
association analysis. African American (AA) families (45 families; 500 sub-
jects) from the IRAS Family Study were genotyped with the Illumina Exome 
Beadchip resulting in 92,150 genotyped SNPs. Two-point linkage and asso-
ciation analysis was performed for 38 cardiovascular and metabolic traits. 
The most striking result was the APOE-coding variant Arg158Cys linked 
with apolipoprotein B(APOB) levels with a LOD=4.91 and association with 
APOB (P=4.4XE-19). This variant is part of the έ2 haplotype and έ2 homozy-
gotes (1.7% haplotype frequency) have APOB levels that are 53% of normal. 
. When “exome-wide” results of linkage and association were summarized, 
numerous regions of linkage and association were observed at less striking 
levels of significance. Further analysis may reveal similar high impact vari-
ants. In a similar analysis of the adiponectin gene in Hispanic Americans and 
AAs we have identified a class of coding variants which reduce circulating 
adiponectin levels to <20% of normal. Different variants are observed: G45R 
and R55C, respectively; both 1% frequency. These studies show the power 
of family-based methods to identify high-impact coding variants. Extension 
to whole exome sequencing of the families will test whether private mutati-
ons contribute to biomedical traits.

 D.W. Bowden: None. J.N. Hellwege: None. L.T. Raffield: None. M.C.Y. Ng: 
None. L.E. Wagenknecht: None. J. Long: None. G.A. Hawkins: None. C.D. 
Langefeld: None. N.D. Allred: None.

J16.02
TRAF3IP2 Gene and Systemic Lupus Erythematosus: association with 
disease susceptibility and pericarditis development
C. Ciccacci1, D. Di Fusco1, C. Perricone2, S. Rufini1, F. Ceccarelli2, G. Valesini2, F. Conti2, G. 
Novelli3, P. Borgiani1;  
1University of Rome „Tor Vergata“, Rome, Italy, 2University of Rome „La Sapienza“, Rome, 
Italy, 3National Agency for the Evaluation of Universities and Research, ANVUR, Rome, 
Italy; Unit of Medical Genetics, San Pietro FBF Hospital, Rome, Italy, Rome, Italy.

Systemic Lupus Erythematosus (SLE) is a chronic relapsing-remitting mul-
tifactorial autoimmune disease characterized by the production of a wide 
number of autoantibodies and the occurrence of diverse clinical pheno-
types. Although genetic factors confer a predisposition to the development 
of the disease, only 15% of the genetic contribution is known. Recently, 
TRAF3IP2 gene has been found associated with susceptibility to psoriatic 
arthritis and psoriasis. This gene is involved in the regulation of adaptive 
immunity acting as a negative regulator of humoral immunity and as a posi-
tive signalling adaptor in IL-17-mediated cellular immune responses. These 
evidences suggest that TRAF3IP2 gene variability could be implicated also 
in SLE susceptibility. We enrolled 239 consecutive SLE Italian patients and 
278 healthy subjects as controls. Three TRAF3IP2 polymorphisms were ana-
lyzed by allelic discrimination assay. A case-control association study and 
a genotype-phenotype correlation analysis were performed. All genotypes 
were in Hardy-Weinberg Equilibrium. The rs33980500 and rs13193677 re-
sulted significantly associated with SLE susceptibility (P=0.021, OR=1.71, 
and P=0.046, OR=1.73, respectively). All three TRAF3IP2 SNPs resulted 
associated with the development of pericarditis: in particular rs33980500 
showed the strongest association (P=0.002, OR 2.59). The TRAF3IP2 invol-
vement was further highlighted by binary logistic regression analysis. In 
conclusion, our data show for the first time the contribution of TRAF3IP2 
genetic variability in SLE susceptibility, providing further suggestions that 
common variation in genes involved in the adaptive and innate immune 
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system are important in establishing SLE risk. Our study also shows that 
this gene may affect disease phenotype and, particularly, the occurrence of 
pericarditis.

 C. Ciccacci: None. D. Di Fusco: None. C. Perricone: None. S. Rufini: None. F. 
Ceccarelli: None. G. Valesini: None. F. Conti: None. G. Novelli: None. P. 
Borgiani: None.

J16.03
Y-chromosome haplogroup analysis in the Besermyan ethnic group
S. Litvinov1, N. Trofimova1, R. Khusainova1,2, V. Akhmetova1, E. Khusnutdinova1,2;  
1Institute of Biochemistry and Genetics of Ufa Science Center of Russian Academy of 
Sciences, Ufa, Russian Federation, 2Bashkir State University, Ufa, Russian Federation.

Besermyans are an ethnic group in the Volga-Ural region which speaks a 
language belonging to Finno-Ugric language family and which is close to Ud-
murt language but at the same time containing some Turkic traits. This group 
inhabiting North-West Udmurtia is very small and it has not been described 
in the terms of Y-chromosome haplogroups yet. We analyzed 53 individu-
als from Besermyan population using 12 Y-chromosome markers (M9, M89, 
YAP, M35, M130, 12f2, M170, M231, Tat, P43, M207, Page07) and found that 
Y-chromosome genetic pool of this ethnic group consists of haplogroups 
R1a1a-Page07, N1c-Tat, N1b-P43, I-M170, R1b1b-M269 and E1b1b1-M35. 
The majority of the Y-chromosome haplogroups in Besermyans is represen-
ted by N1c-Tat and R1a1a-Page07 lineages comprising 73,6% of all Y-chro-
mosomes. The third leading haplogroup is N1b-P43 (13,2%) so the main 
share of the Y-chromosome lineages in Besermyan group is actually N-M231 
(54,7%). In other words the main pattern of the Y-chromosome haplogroup 
distribution shows their relatedness to the Volga-Ural populations.

 S. Litvinov: None. N. Trofimova: None. R. Khusainova: None. V. Akhmetova: 
None. E. Khusnutdinova: None.

J16.04
Application of model based approach and Bayesian networks for eye 
color prediction for forensic purposes
A. Zidkova1,2, A. Horinek1, M. Korabecna3;  
1Insitute of biology and medical genetics, First faculty of medicine, Charles University 
in Prague, Prague, Czech Republic, 2Institute of Forensic Medicine and Toxycology, First 
Faculty of Medicine, Charles University in Prague, Prague, Czech Republic, 3Institute of 
biology and medical genetics, First faculty of medicine, Charles University in Prague, 
Prague, Czech Republic.

Advances both in genotyping technology and human genetics research re-
sulted in enormous progress in field of forensic genetics. Forensic molecular 
phenotyping allows to narrow subset of possible suspects. Here we would 
like to present model based approach to create panel of SNP markers for eye 
color and ancestry prediction.
Population sample contained 131 unrelated individuals: 100 (76%) Cau-
casians, 31 (24%) Asian (Kazakhs). Samples were binned according to eye 
color: 47 (36%) light eye color and 84 (64%) dark eye color. Genotyping 
was performed using TaqMan MGB assays. All samples were analyzed using 
panel of 22 SNP markers selected from literature.
Data were divided into two sets: training (100 Caucasian, 31 Asian) and te-
sting (47 Caucasian, 81 Asian). Caucasian data for testing set were obtained 
by genotyping, Asian data for testing set were extracted from HapMap. First-
ly, SNP data of the training set were filtered using ReliefF, which minimizes 
risk of SNP false positive association with studied phenotype. Consequently, 
multifactor dimensionality reduction was performed to uncover possible 
epistatic regulation between studied loci. For validation of selected markers 
Bayesian network was constructed. Network contained ancestry determi-
nation using rs1426654 and 16891982 and eye color determination using 
rs12913832, rs7495174 and rs916977. Sensitivity of the model reached 
0.96, specificity was 0.99. Prediction of eye color using presented Bayesian 
network could be useful in case of unknown remnants identification and 
verification of eye witness testimony. The study was supported by the grant 
No. I/328 of the Ministry of Industry and Trade of the Czech Republic.

 A. Zidkova: None. A. Horinek: None. M. Korabecna: None.

J16.05
Checking the hypothesis of a Balkan origin of the Armenians
L. Yepiskoposyan1, P. Hrechdakian2, H. Simonian3;  
1Institute of Molecular Biology NAS RA, Yerevan, Armenia, 2Armenian DNA Project 
at Family Tree DNA, Brussels, Belgium, 3University of Southern California (USC), Los 
Angeles, Los Angeles, CA, United States.

The origin of Armenians is a controversial subject for anthropologists, ar-

chaeologists, historians and linguists. Among several hypotheses on this 
point, one prevails. The ancient Greek historian Herodotus described the 
Armenians as Phrygian colonists because of their speech and the garments 
they wore. Here, we tested the Balkan version of the origin of Armenians 
based on the Y-chromosomal markers. We used the results of high-resoluti-
on typing (applying 50-70 SNPs) in 1171 DNA samples representing 10 Ar-
menian geographic groups covering the whole area of the Armenian plateau 
and the database of the Armenian DNA project at Family Tree DNA compri-
sing a general Armenian population. As possible signals of Greek influence 
the presence of the E1b1b1a1-M78 haplogroup with its major sub-branches 
(E1b1b1a1b-V13, E1b1b1a1a-V12 and E1b1b1a1c-V22) were considered. 
The frequencies of the E1b1b1a1-M78 clade in Armenians are quite low in 
nine out of ten geographic groups and in the general dataset, ranging from 
0 to 3.8%. The highest rate (8%) of the supposed Balkan lineages is obser-
ved in a sample representing the south-eastern part of the Armenian High-
land (currently north-west Iran). The mean age of this haplogroup using 14 
STR markers is 14.5 ky based on evolutionary mutation rates. This value is 
much higher than that shown for the Greek samples which indicates that the 
E1b1b1a1-M78 haplogroup among south-eastern Armenians is indigenous 
and clearly was not introduced by back-migration from Balkan region. Thus, 
the patrilineal genetic structure of modern Armenians groups does not sup-
port their Balkan origin.

 L. Yepiskoposyan: None. P. Hrechdakian: None. H. Simonian: None.

J16.06
Molecular genetics of familial hypercholesterolemia in Petrozavodsk: 
known variants and new mutations
T. Y. Komarova;  
Institute of Experimental Medicine, St-Petersburg, Russian Federation.

Aims. Familial hypercholesterolemia (FH) is a common single gene disorder, 
which leads to premature atherosclerosis and coronary artery disease. FH 
is mainly caused by defects in the low-density lipoprotein receptor (LDLR) 
gene, which lead to dysfunction of the receptor. Spectra of mutations in FH 
are population-specific and currently more than 1000 mutations are cha-
racterized worldwide. We aimed to investigate the spectrum of mutations in 
Petrozavodsk and to compare our data to recent research in St.-Petersburg.
Methods. We studied a group of 94 patients from Petrozavodsk by means 
of automated single-strand conformation polymorphism followed by direct 
PCR amplified DNA sequencing.
Results. Thirteen different mutations of LDLR gene were characterized in 
Petrozavodsk: c.58 G>A, c.192del10/ins8, c.195-196insT, с.618T>G, c.925-
931del7, c.1194 C>T, с.1277 T>C, с.1340 C>G, с.1532 T>C, c.1686del8/insT, 
c.1920 C>T, c.1936 C>A, c.2191delG. Only one mutation (c.925-931del7) 
was earlier described in St.-Petersburg population;however, it is specific for 
Finland where it is common in FH patients. Six of other twelve mutations 
were not characterized earlier in the world.
Conclusions. Our results show that the founder effect in Petrozavodsk po-
pulation is absent and the spectrum of mutations in LDLR gene is unique 
for Petrozavodsk.
Research was supported in part by RFBR grant 10-04-00563a.

 T.Y. Komarova: None.

J16.07
The birth defects incidence in Russian Federation in 2000-2009
N. S. Demikova1, A. S. Lapina1, A. J. Asanov2;  
1Research Institute of Pediatric and Child Surgery, Moscow, Russian Federation, 2I.M. 
Sechenov First Moscow State Medical University, Moscow, Russian Federation.

The main aim of our long-term study of birth defects (BD) is to obtain the 
incidence of BD in studied populations and to analyze variations in the in-
cidences of BD.
Material and methods. The Russian united database consists of all cases of 
congenital anomalies notified by regional registries including live born ca-
ses and stillbirths. We analyzed data for10-year periods (2000-2009).
Results. The total incidence of BD is 21,33 per 1000 births. The incidence of 
isolated congenital anomaly present in table.
Conclusions. For most defects there are no changes in incidence during 10 
years and observed frequency fluctuations are random. Decreasing trends 
among newborn were detected for neural tube defects (anencephalus, spina 
bifida, encephalocele) due to effective prenatal diagnosis.
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Results of Russian BD Monitoring, 2000-2009
Anomaly Number of 

cases
Incidence per 1000 

births
Anencephalus and similar 1481 0,24
Encephalocele 432 0,07
Spina bifida 2861 0,46
Hydrocephaly 2755 0,44
Anophthalmos/micropthalmos 115 0,02
Anotia/microtia 369 0,06
Transposition of great vessels 962 0,16
Hypoplastic left heart 451 0,07
Cleft lip with or without palate 4109 0,66
Cleft palate 2612 0,42
Esophageal atresia with/ without tracheo-
esophageal fistula 1179 0,19
Anorectal atresia and stenosis 993 0,16
Diaphragmatic hernia 1127 0,18
Gastroschisis 1357 0,22
Omphalocele 802 0,13
Bilateral renal agenesis 227 0,04
Bladder exstrophy and epispadia 218 0,03
Hypospadias 7677 1,24
Limb reduction 1789 0,29
Down syndrome 6294 1,02

 N.S. Demikova: None. A.S. Lapina: None. A.J. Asanov: None.

J16.08
The FABP2 gene Ala54Thr polymorphism is associated with 
endurance athlete status
E. S. Nasibulina, I. I. Ahmetov;  
Kazan State Medical University, Kazan, Russian Federation.

The intestinal fatty acid-binding protein 2 (FABP2) belongs to the family of 
cytoplasmatic proteins involved in the intracellular transport and metabo-
lism of long-chain fatty acids (Albala et al., 2006). These proteins thought 
to participate in the uptake, intracellular metabolism, and/or transport of 
long-chain fatty acids. The Thr54 variant of the FABP2 gene Ala54Thr poly-
morphism has been shown to be associated with a two-fold greater binding 
affinity for the long-chain fatty acids (Baier et al.,1995, Baier et al., 1996), 
increased fat absorption and lipid oxidation rates (Weiss et al., 2007). Se-
veral studies have demonstrated significantly improved prolonged exercise 
time when high-fat diets were compared with low-fat diets. It was sugge-
sted that increasing fat intake increases endurance, perhaps by improving 
fat oxidation and sparing glycogen during exercise. We therefore have hypo-
thesized that the Thr54 allele of the FABP2 gene may give some advantage 
to endurance-oriented athletes. In order to test this hypothesis we geno-
typed 290 Russian athletes and 620 controls. Genotyping was performed by 
PCR-RFLP. The frequencies of the Thr54 allele in groups of power-oriented 
athletes (n=84, 29.7 vs. 32.2%, P=0.5877), athletes with mixed (endurance 
and power) activity (n=88, 26.1 vs. 32.2%, P=0.1183) and a whole cohort of 
athletes (n=290, 32.4 vs. 32.2%, P=0.9571) were not significantly different 
from the controls. However, the frequency of the Thr54 allele in endurance-
oriented athletes (n=118, 39.0 vs. 32.2%, P=0.0498) was significantly hig-
her than in controls. Although more evidence is needed, one might suggest 
that the FABP2 gene Ala54Thr polymorphism is associated with endurance 
athlete status.

 E.S. Nasibulina: None. I.I. Ahmetov: None.

J16.09
Genetic structure and expansion patterns of Iranian populations 
based on complete mitochondrial DNA variation data
M. Derenko1, B. Malyarchuk1, A. Bahmanimehr2, G. Denisova1, S. Farjadian3, L. 
Yepiskoposyan2;  
1Institute of Biological Problems of the North, Russian Academy of Sciences, Magadan, 
Russian Federation, 2Institute of Molecular Biology, National Academy of Sciences of 
Armenia, Yerevan, Armenia, 3Immunology Department, Shiraz University of Medical 
Sciences, Shiraz, Islamic Republic of Iran.

Due to its pivotal geographical location and proximity to transcontinental 
migratory routes Iran has played a key role in subsequent migrations, both 
prehistoric and historic, between Africa, Asia and Europe. To shed some 
light on the genetic structure of the Iranian population as well as on the 
expansion patterns and population movements which affected this region, 
the complete mtDNA genomes of 352 Iranians were obtained. All Iranian 
populations exhibit similarly high diversity values comparable to the other 
groups from the Caucasus, Near East and Europe. The results of AMOVA 
and MDS analyses did not associate any regional and/or linguistic group 
of populations in the Near East/Caucasus and Iran region pointing to close 
genetic positions of Persians and Qashqai to each other and to Armenians, 
and Azerbaijanians from Iran to Georgians. By reconstructing the comple-

te mtDNA phylogeny of haplogroups U7, R2, H13, and U3 we have found 
a previously unexplored, genetic connection between Iranian populations 
and the Arabian Peninsula, Near East and Europe, likely the result of both 
ancient and recent gene flow. Bayesian skyline plots (BSPs) of population 
size change through time show a population expansion around 40-42 kya, 
followed by a gradual decrease of population size up to ~24 kya. Then BSP 
for Persians show a continuous increase to the present, whereas the BSP 
for the Qashqai separates two steps (~10 kya and ~2.5 kya). This study was 
supported by Russian Foundation for Basic Research (11-04-00620) and by 
Far-East Branch of the Russian Academy of Sciences (12-III-A-06-101).

 M. Derenko: None. B. Malyarchuk: None. A. Bahmanimehr: None. G. 
Denisova: None. S. Farjadian: None. L. Yepiskoposyan: None.

J16.10
mtDNA analysis in the Volga-Ural populations.
N. V. Trofimova1, K. Tambets2, S. Litvinov1, R. I. Khusainova1,3, V. L. Akhmetova1,3, I. M. 
Khidiyatova1,3, R. Villems2,4, E. K. Khusnutdinova1,3;  
1Institute of Biochemistry and Genetics, Ufa Scientific Center of the Russian Academy of 
Sciences, UFA, Russian Federation, 2Estonian Biocentre, Tartu, Estonia, 3Bashkir State 
University, Ufa, Russian Federation, 4University of Tartu, Tartu, Estonia.

The population genetics study of the Volga-Ural region populations can be very 
fruitful since this region experienced different historical migrations and from 
the other hand there are ethnic groups that inhabit it for quite a long time.
In our study we used the method of HVS-I sequencing, RFLP analysis and mi-
tochondrial DNA (mtDNA) complete sequencing. We have sequenced HVS-I in 
1079 samples from nine ethnic groups: Tatars, Bashkirs, Chuvashes, Russians, 
Udmurts, Mordovians, Komis, Maris and Besermyans. For further research, we 
isolated samples with haplogroup H that were not identified with the RFLP 
analysis, and performed complete mtDNA sequencing. At this point we analy-
zed 18 complete sequences of haplogroup H.
We have discovered two previously not described mutations in the Udmurt po-
pulation. Interestingly one of those mutations defines a new H subhaplogroup 
which is absent in any population except Udmurts. Another mutation defines a 
new subhaplogroup within haplogroup H55 and it was found in the following 
populations: Mari (5), Chuvash (2) and Bashkirs (2).
This study was supported by European Social Fund’s Doctoral Studies and In-
ternationalisation Programme DoRa, Program of fundamental research of the 
Presidium of RAS «Biodiversity and Dynamics gene pool“ routine „The dyna-
mics of gene pools», Russian Foundation for Basic Research (#11-04-00652) 
«Molecular phylogeography and ethnogenomics peoples of Eurasia“.

 N.V. Trofimova: None. K. Tambets: None. S. Litvinov: None. R.I. Khusainova: 
None. V.L. Akhmetova: None. I.M. Khidiyatova: None. R. Villems: None. E.K. 
Khusnutdinova: None.

J16.11
PTPN22 polymorphism: associations with Type 1 Diabetes in several 
populations of the Russian Federation.
O. N. Ivanova, U. V. Tishina, Y. S. Zvereva, T. L. Kuraeva;  
Endocrinological Research Centre, Moscow, Russian Federation.

After HLA and insulin gene, the next-strongest genetic association with Type 
1Diabetes (T1D) is seen for the PTPN22 gene. The PTPN22 gene encodes a 
protein tyrosine phosphatase important in down-regulation of the immune 
response. The aim of this study is cross-ethnic group comparisons of fre-
quencies and analysis of associations with T1D PTPN22 single nucleotide 
polymorphisms (in coding part of the gene rs2476601 1858C>T R620W and 
in promoter region rs2488457 -1123G>C) in Bashkir, Buryat, Udmurt and 
Russian ethnic group of the Russian Federation. Case-control design was ap-
plied for assessment of 417 patients with T1D and 323 healthy sex and eth-
nos matched individuals. Allele identification was performed with RFLP or 
Real-Time PCR technique. Association of genetic markers with pathology was 
evaluated according to odds ratio index (OR), association was considered 
statistically significant when p-value<0,05). 1858T+ genotype is associated 
T1D in Russian(OR=2), Udmurt(OR=4) and Bashkir(OR=3,5) populations; 
-1123C+ genotype is associated with T1D in Buryat population (OR=2,4). 
Cross-ethnic comparison of frequencies of alleles showed statistically signi-
ficant differences. Only in the Buryat population frequency of allele -1123G 
(71,3%) is much higher than the frequency of allele C. Russian population is 
different from other high frequency of allele 1858T (13% vs. 2,5-3,6%). It is 
concluded that in the Buryat ethnic group (with low incidence of T1D) dia-
betogenic marker is C+ genotype of rs2488457; in the Bashkir, Udmurt and 
Russian ethnic groups diabetogenic marker is T+ genotype of rs2476601.

 O.N. Ivanova: None. U.V. Tishina: None. Y.S. Zvereva: None. T.L. Kuraeva: 
None.
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J16.12
Two decades of Pre-marital Screening for Beta-thalassaemia in 
central Iran
M. Zeinalian1,2, A. Moafi3, M. Hashemzadeh Chaleshtori1;  
1Cellular and Molecular Research Center, Shahrekord University of Medical sciences, 
Shahr Kord, Islamic Republic of Iran, 2Health Deputy of Isfahan University of Medical 
Sciences, Isfahan, Islamic Republic of Iran, 3School of Mdicine, Isfahan University of 
Medical Sciences, Isfahan, Islamic Republic of Iran.

Objectives: Pre-marital screening for beta-Thalassaemia, implemented for 
almost two decades, is one of the most important preventive screening pro-
grammes in the Iranian public health system,. We present the results of this 
programme between 1992-2010 in the Isfahan Province (central Iran).
Methods: Retrospective descriptive and cross-sectional study using data 
from the district health centers of the Isfahan Province analyzed using SPSS-
19 and Excel softwares.
Results: A total of 703,082 couples were screened. Couples at risk were 
suspected by persisting abnormal indices (eventually after Iron therapy) 
and by HbA2 determination at a rate of 0.63% and 0.19% respectively and 
after molecular testing at 0.31% frequency.
In this way a total of 661 couples at risk have been receiving care in this peri-
od and genetic testing has been provided in 85% of the cases. The birth pre-
valence of severely affected children decreased from 43.7 cases per 100,000 
live births in 1997 to 1.5 cases in 2010.
Conclusions: In spite of the programme‘s good results, shortcomings are 
still present in our programme that we would like to share with dedicated 
staff and policy makers of other countries offering premarital screening for 
these diseases.

 M. Zeinalian: None. A. Moafi: None. M. Hashemzadeh Chaleshtori: None.

J16.13
Saudi Biobanks: importance, implications and opportunities.
I. ALABDULKAREEM, M. GHAZOLI, M. Alharbi, A. ELOBEID, W. BIN YAHYA, M. ALDRESS, 
H. ALKHALAF, M. Aljumah;  
King Abdullah internationla medical Research Center; NGHA, Riyadh, Saudi Arabia.

Saudi Biobank (SBB) is a nationwide biorepository project recruiting blood 
components) Buffy coats, red blood cells; serum, plasma), tissues, and urine 
from 200.000 local Saudis; half of them will be healthy donors. The DNA 
banking services are open for NGHA hospitals and other national healthcare 
providers. The SBB is functioning through many teams; Medical team, Labo-
ratory team, IT team and Ethics team.
The initial operational processes approach a total of 4,432 participants 
while the DNA banking possesses 3,622 aliquots through a complete auto-
mated DNA extraction/storage system. In addition, 4,852 buffy coat aliquots 
as backup materials and 430 cord blood units with their DNA extracts are 
already deposited at the biobank. Plasma and serum fractionations have 
yielded 732 plasma and 690 serum aliquots. The biobank laboratory ser-
ves many projects at NGHA that include HLA registry, Saudi Genome Pro-
ject (SGP), ICU patients⋯etc. Preoperational trials and QC measurements 
for these fractions were carried out using AST, ALT, ALB, Bili T, Na, and K. 
Random selections of serum and plasma banked samples were sent to the 
clinical biochemistry section; consistency of measurement was seen when 
compared to the diagnostic samples drawn at the same day.
Next trial phase will recruit an automated high throughput blood fractiona-
tion system that automatically separates blood components and urine to be 
stored in the BiOS automated storage system (-80°C) and LN2.

 I. Alabdulkareem: None. M. Ghazoli: None. M. Alharbi: None. A. Elobeid: 
None. W. Bin yahya: None. M. Aldress: None. H. Alkhalaf: None. M. Aljumah: 
None.

J16.14
In Search of the Origin of Haplogroup J1-P58
A. Margaryan1, H. Sahakyan1,2, M. Haber3, A. Bahmanimehr1, S. Rootsi2, P. Zalloua3, R. 
Villems2, L. Yepiskoposyan1;  
1Institute of Molecular Biology, Yerevan, Armenia, 2University of Tartu and the Estonian 
Biocentre, Tartu, Estonia, 3The Lebanese American University, Beirut, Lebanon.

Y-chromosomal haplogroup J1, one of the most frequent male lineages in 
the Near East, is believed to have originated around 10-15 kya in Northern 
Mesopotamia. J1 along with R1b and J2is generally considered as a gene-
tic marker for the Neolithic expansion, therefore the study of its origin and 
spread is essential for tracing back ancient human migrations and expansi-
ons from the Near-East. In this study, we report a new potential source po-
pulation and geographic location for the origin of J1-P58, a major sub-clade 
of haplogroup J1.

Previous studies did not explore the region of Armenian Highland when in-
vestigating J1-P58 origin. For this study we have genotyped 453 Armenian 
samples representing eastern, central and western parts of the highland, 
297 Azeri and102 Qashqai samples from Iran, as well as used already pu-
blished results of different comparative data sets.
The highest J1-P58 variance was observed in the Armenian population 
from the central part of the highland (regions of Alashkert and Bayazet). 
The mean age of J1-P58 in this region based on 8 STR markers, was esti-
mated to be the oldest among the studied populations, dating back to 19.4 
ky when using the evolutionary mutation rates. It is worth mentioning that 
the obtained result is based on the analysis of one ethnically homogenous 
territorial group located in a geographically restricted region in the central 
part of the Armenian plateau. We believe that this approach leads to better 
time estimates and significantly narrows down the geographic area where 
J1-P58 could have originated.

 A. Margaryan: None. H. Sahakyan: None. M. Haber: None. A. Bahmanimehr: 
None. S. Rootsi: None. P. Zalloua: None. R. Villems: None. L. Yepiskoposyan: 
None.

J16.15
HFE hemochromatosis: influence of dietary iron intakes on the 
phenotype of C282Y/C282Y patients
P. Saliou1,2, G. Le Gac1, M. Mérour3, A. Mercier3, B. Chanu3, C. Férec3,2,4, V. Scotet2,3,4;  
1CHRU de Brest, Brest, France, 2Inserm, Brest, France, 3Etablissement Français du Sang, 
Brest, France, 4Université de Bretagne Occidentale, Brest, France.

Introduction: Many genetic and environmental factors are viewed to ag-
gravate the iron overload phenotype of patients with HFE hemochromatosis 
but only few of them have been firmly confirmed. In this study, we aimed to 
determine the role of an iron-rich diet.
Methods: The study focused on 286 C282Y homozygous patients who were 
enrolled in a phlebotomy program (inclusion period: 2004-2010). Dietary 
intakes were assessed using an iron-rich foods frequency questionnaire. 
Iron parameters and the quantity of iron removed by phlebotomies (IR) 
were available for all patients. Potential confounding factors, such as BMI 
and alcohol consumption, were taking into account.
Results: Patients with iron-rich diet (n=74) and the other group (n=148) 
showed a similar proportion of men (58.1% vs 53.4%, p=0.50) and a similar 
mean age at diagnosis (48.3 vs. 50.3 y., p=0.28). The proportions of over-
weight patients (41.4% vs 43.6%, p=0.77) and of alcohol abusers (10.8% 
vs 11.0%, p=0.96) did not differ between groups. Although the median 
transferrin saturation coefficient was comparable between the two groups 
(82.0% vs 83.0%, p=0.48), patients consuming more iron had a higher de-
gree of iron overload: higher serum ferritin concentration (749.5 vs 530.5 
µg/L, p=0.06) and larger amount of iron removed (3.78 vs 3.10 g, p=0.02).
These results were confirmed by multivariate linear regression analysis.
Conclusion: This study establishes a link between dietary iron intakes and 
the degree of iron overload in HFE hemochromatosis patients.

 P. Saliou: None. G. Le Gac: None. M. Mérour: None. A. Mercier: None. B. 
Chanu: None. C. Férec: None. V. Scotet: None.

J16.16
The rs3185480 SNP of the APCDD1 gene is associated with 
androgenic alopecia
N. Nagy1,2,3, K. Farkas3, A. Kinyo2, A. Meszes2, L. Kemeny2,3, M. Szell1,3;  
1University of Szeged, Dept of Medical Genetics, Szeged, Hungary, 2University of Szeged, 
Dept of Dermatology and Allergology, Szeged, Hungary, 3Dermatological Research Group 
of the Hungarian Academy of Sciences, Szeged, Hungary.

Adenomatosis polyposis coli down-regulated 1 (APCDD1) gene is an inhi-
bitor of the Wnt signaling pathway therefore it may have a role in the de-
velopment of the skin appendages, moreover a mutation of this gene has 
been shown to be associated with a rare hair condition, hereditary hypo-
trichosis simplex. In this study we aimed to investigate whether SNPs of 
APCDD1 gene contribute to the development of androgenic alopecia. 210 
patients with androgenic alopecia and 98 controls have been enrolled to the 
study. The genotypes of 9 SNPs in the coding region of the gene have been 
determined with direct sequencing. We found a significant difference in the 
distribution of the genotypes of the c.1781C/T, p.L476L SNP (rs3185480) 
of the APCDD1 gene in exon 5, causing a 3.5 and a 2.8 times increased risk 
for the development of androgenic alopecia for the homozygote (CI 0.933 
- 13.125; Nominal Regression p=0.063) and the heterozygote carriers (CI 
1.086 - 7.217; Nominal Regression p=0.033) of the alleles respectively. Re-
garding the possible function of the rs3185480 SNP, an in silico investigation 
suggested that this polymorphism is located in an exonic splicing regulatory 
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element thus may alter mRNA splicing. Moreover, this SNP alters the codon 
usage of leucine from a preferred codon (CTC) to a rare codon (CTT), which 
might influence the efficacy of the translation and thus the APCDD1 protein 
level. Currently we are working on the functional characterization of this 
rs3185480 APCDD1 SNP.

 N. Nagy: None. K. Farkas: None. A. Kinyo: None. A. Meszes: None. L. 
Kemeny: None. M. Szell: None.

J16.17
Direct investigation of the genetic susceptibility to the most common 
multifactorial auto-immune disease, rheumatoid arthritis (RA)
A. Debost-Legrand1,2, I. Creveaux1,2, I. Von Mühlenen3, M. Soubrier1,2, J. Dubost1,2, B. 
Vennat4, J. Placide1,5, D. Richard2, M. Papon4, S. Mathieu1, F. Mustapha1, J. Schmidt1, 
C. Francannet1,2, M. Tadjeddine1, V. Chaudru5, T. Bardin5,6, R. Mûller-Möller-Dudier-
Kyburz-Walker-Bas3, F. Pratesi7, A. Maalej8, A. Baillet9, C. Trocmé9, C. Gabay10, H. Ayadi8, 
P. Migliorini7, E. Petit-Teixeira5, F. Cornélis1,2,6, A. Finckh10, f. European Pre-Rheumatoid 
Arthritis Consortium1;  
1GenHotel-Auvergne-EA4679, Auvergne University, Clermont-Ferrand, France, 2Auvergne 
University Hospital, Clermont-Ferrand, France, 3Swiss Rheumatology Group, Geneva, 
Switzerland, 4Pharmacy School, Auvergne University, Clermont-Ferrand, France, 
5GenHotel-Evry-EA3886, Evry University, Evry, France, 6Lariboisière University Hospital, 
Assistance Publique Hôpitaux de Paris, Paris, France, 7Pisa University, Pisa, Italy, 8Sfax 
University, Sfax, Tunisia, 9Grenoble University Hospital, Grenoble, France, 10Geneva 
University Hospital, Geneva, Switzerland.

Introduction: RA’s prevalence is 0.4 % in the European population, with a 
sex ratio of 1:3. The monozygotic concordance rate of 12% is 3 times higher 
than that of same-sex dizygotic twins and the sib recurrence rate is 2-10. 
RA incidence in first degree relatives (FRD) is 100/100.000/year (mean age 
of onset at 46 years). Out of 30 RA genetics factors, 2 have been associated 
with genes, HLA-DRB1 and PTPN22. Only one environmental factor has been 
definitely identified, smoking. Those factors explain about half of the in-
creased familial risk, leaving new factors to be identified.
Aim: To set up a large European cohort of RA un-affected FDR for direct in-
vestigation of RA genetic susceptibility.
Methods: Recruitment was performed in Switzerland and France. A year-
ly internet health questionnaire was used, checking RA diagnosis with the 
Rheumatologist in charge. Yearly blood and hair samples were obtained.
Results
Characteristics at inclusion 
(N = 1077 since 2011)

Switzerland 
(N = 663)

France 
(N=414)

Age [years] : mean (SD) 41 (15) 48 (15)
Sex [%] : Female 73 74
Ethnicity [%]: Caucasians 93 99
RA relatives : mean (SD) 1.2 (0.5) 1.1 (0.4)

RA onset occurred in 2 Swiss participants, a 74 years old female non-smoker 
and a 56 years old male smoker.
Conclusion: We have set up a cohort of RA FDR, suitable for direct investiga-
tion of RA susceptibility. As 10% of the population has an increased RA risk, 
having a RA first or second degree relative, the cohort is extended to other 
family members, to search for new factors and initial biological events that 
could shed light on the susceptibility mechanisms.

 A. Debost-Legrand: None. I. Creveaux: None. I. Von Mühlenen: None. M. 
Soubrier: None. J. Dubost: None. B. Vennat: None. J. Placide: None. D. 
Richard: None. M. Papon: None. S. Mathieu: None. F. Mustapha: None. J. 
Schmidt: None. C. Francannet: None. M. Tadjeddine: None. V. Chaudru: 
None. T. Bardin: None. R. Mûller-Möller-Dudier-Kyburz-Walker-Bas: None. F. 
Pratesi: None. A. Maalej: None. A. Baillet: None. C. Trocmé: None. C. Gabay: 
None. H. Ayadi: None. P. Migliorini: None. E. Petit-Teixeira: None. F. Cornélis: 
None. A. Finckh: None. F. European Pre-Rheumatoid Arthritis Consortium: 
None.

J16.18
Drug transporter and metabolic enzyme gene variants and fluvastatin 
adverse drug reactions in renal transplant recipients
N. Mirosevic Skvrce1, N. Bozina2, T. Bozina3, I. Barisic4, L. Zibar5, L. Pejnovic2, V. Macolic-
Sarinic1;  
1Agency for Medicinal Products and Medical Devices, Zagreb, Croatia, 2Department of 
Laboratory Diagnostics, University Hospital Center Zagreb, Zagreb, Croatia, 3School 
of Medicine, University of Zagreb, Zagreb, Croatia, 4Department of Internal Medicine, 
Division of Nephrology Arterial Hypertension and Dialysis, University Hospital Center 
Zagreb, Zagreb, Croatia, 5Department of Internal Medicine, Clinical Hospital Osijek, 
Osijek, Croatia.

Background. Statin use in transplant recipients had been hindered by con-
cern about adverse drug reactions (ADRs). Polymorphisms in genes enco-
ding metabolic enzymes and drug transporters could be valuable predictors 
of fluvastatin ADRs. Fluvastatin is substrate of CYP2C9 and drug transpor-

ters ABCB1, ABCG2 and to a lesser extent of OATP1B1 and MRP2. Methods. 
52 renal transplant recipients (RTRs) that experienced fluvastatin induced 
ADRs and 52 control patients, were enrolled in the study. Blood samples 
of all participants were genotyped for CYP2C9*2,*3; ABCG2 421C>A; ABCB1 
2677C>T/A, 3435C>T, 1236C>T; SLCO1B1 388 A>G, 521T>C; MRP2 -24C>T, 
1249G>A by means of Real-Time PCR methods. Results. We found that vari-
ants of ABCG2 421C>A (p=0.005), CYP2C9*3 (p=0.012) and ABCB1 1236C>T 
(p=0.05), were associated with fluvastatin ADRs. Genotypes ABCG2 421CA, 
CYP2C9 *1/*3 and ABCB1 1236CC were statistically significantly more pre-
valent in the group of patients with adverse effects than in controls. Our 
results showed that polymorphism of ABCG2 gene (OR=3.81; 95% CI=1.27-
11.45) is of more importance than of CYP2C9 (OR=2.44; 95% CI=1.05-5.71) 
and ABCB1 1236C>T (OR=2.38; 95% CI=1.04-5.47) in a subgroup of RTRs, 
being different from results of pharmacokinetic studies on healthy volun-
teers. Carriers of CYP2C9 mutant alleles (*2, *3), who had inhibitor in their 
therapy, had more than six times greater odds of having adverse effects than 
those without inhibitor in their therapy (OR=6.59; 95% CI=1.24-35.08).
Conclusions. ABCG2, CYP2C9 and ABCB1 gene variants could be valuable 
predictors of fluvastatin ADRs. In real clinical settings pharmacogenetic pre-
disposition could be of even more importance than in healthy volunteers. 

 N. Mirosevic Skvrce: None. N. Bozina: None. T. Bozina: None. I. Barisic: 
None. L. Zibar: None. L. Pejnovic: None. V. Macolic-Sarinic: None.

J16.19
Sex and ESR1 genotype may influence the response to treatment with 
donepezil and rivastigmine in patients with Alzheimer’s disease
R. M. Corbo1,2, G. Gambina3, E. Broggio4, R. Scacchi2;  
1La Sapienza University, Rome, Italy, 2CNR Institute of Molecular Biology and Pathology, 
Rome, Italy, 3 Alzheimer’s Disease Center, Department of Neuroscience, University 
and Hospital of Verona, Verona, Italy, 4Alzheimer’s Disease Center, Department of 
Neuroscience, University and Hospital of Verona, Verona, Italy.

Many factors could be responsible of the different response to treatment 
with cholinesterase inhibitors (ChEIs) donepezil and rivastigmine among 
late-onset sporadic Alzheimer’s disease (AD) patients. Sex and the variants 
of the estrogen receptor α (ESR1) gene are reported to modulate the suscep-
tibility to AD or the course of the disease.
Aim of the present study was to verify whether the two above factors could 
influence the response to ChEIs treatment, as there is evidence that estro-
gens affect cholinergic system functioning.
Two ESR1 intronic polymorphisms (PvuII, or rs2234693; XbaI, or rs9340799) 
were examined in 184 AD patients. 157 were treated with donepezil or riva-
stigmine and were compared with no treated subjects. The cognitive status 
was quantified using the the Mini Mental State Examination.
Females responded markedly to treatment with ChEIs, and the effects were 
statistically significant for donepezil and at borderline significance for riva-
stigmine. A significant effect of ESR1 genotypes was observed for treatment 
with donepezil, as treated patients carrying at least one copy of P and X alle-
les showed a significantly lower cognitive decline than non-carriers.
Present data seem to confirm the role of sex in AD, as women seem to be 
more sensitive to treatment and found to have benefits with regard to cogni-
tive decline. ESR1 may be another gene contributing to to inter-individual 
variability in response to ChEIs.

 R.M. Corbo: None. G. Gambina: None. E. Broggio: None. R. Scacchi: None.

J16.20
Marked differences of haplotype tagging SNP distribution, linkage, 
and haplotype profile of APOA5 gene in Roma population samples
B. Duga1,2, B. I. Melegh1,2, L. Jaromi1,2, L. Magyari1,2, K. Sumegi1,2, Z. Banfai1,2, K. Komlosi1,2, 
K. Hadzsiev1,2, A. Szabo1,2, R. Szalai1,2, E. Kovesdi1,2, J. Bene1,2, P. Kisfali1,2, B. Melegh1,2;  
1Department of Medical Genetics, Pecs, Hungary, 2Szentagothai Janos Research Centre, 
Pecs, Hungary.

Polymorphisms of the apolipoprotein A5 (APOA5) gene have been found 
to play an important role in the development of diseases like metabolic 
syndrome, stroke and cardiovascular disease. We examined four major ha-
plotype tagging variants (rs2072560 [T1259C], rs2266788 [IVS3+G476A], 
rs3135506 [C56G/S19W], rs662799 [T-1131C]) of the APOA5 gene in 
pooled DNA of healthy Roma (Romani, Gipsy) and Hungarian population 
samples to determine the genetic variability, the haplotype profile and lin-
kage of APOA5. We analyzed 366 healthy Roma and 404 average Hungarian 
DNA samples using PCR/RFLP assay. For T-1131C, T1259C, IVS3+G476A and 
C56G/S19W we found elevated plasma triglyceride levels in the risk allele 
carriers compared to the non-carriers in both populations We found that 
the minor allele frequencies in Roma population were significantly higher 
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compared to the Hungarians (-1131C: 13.5% vs. 5.32%, IVS3+476A: 6.32% 
vs. 3.59%, 56G: 9.34% vs.4.70%, p<0.05), except the T1259C variant (6.69% 
vs. 7.55%). Furthermore, the haplotype analysis revealed significant increa-
se of the APOA5*2, APOA5*4 in Romas (5.4 vs. 3.2; 6.3 vs. 2.0, p<0.05), while 
the APOA5*5 in Hungarians (0.1 vs. 4.1, p<0.05), but we did not found dif-
ference in APOA5*1 and APOA5*3. We found different linkage disequilibri-
um between the IVS3+G476A and C56G/S19W variants in Roma population 
(97%) compared to the Hungarians (42%). The data presented here show 
profound differences in the APOA5 genetic profiles in the Roma population, 
which likely has also clinical implications in respect their possible role in the 
development of certain diseases, taking to consideration the differences of 
triglyceride level changes associated with the minor alleles.

 B. Duga: None. B.I. Melegh: None. L. Jaromi: None. L. Magyari: None. K. 
Sumegi: None. Z. Banfai: None. K. Komlosi: None. K. Hadzsiev: None. A. 
Szabo: None. R. Szalai: None. E. Kovesdi: None. J. Bene: None. P. Kisfali: 
None. B. Melegh: None.

J16.21
APOE E4 allele - the negative predictor of longevity
M. Zajc Petranović1, Ž. Tomas1, T. Škarić-Jurić1, J. Miličić1, S. Tomek-Roksandić2, N. Smolej 
Narančić1;  
1Institute for Anthropological Research, Zagreb, Croatia, 2Dr. Andrija Štampar Institute of 
Public Health - Department of Gerontology, Zagreb, Croatia.

The apolipoprotein E (APOE) gene is one of the rare candidate genes con-
sistently found to be associated with the longevity. Its product, ApoE en-
zyme, is essential for the normal catabolism of total and LDL-cholesterol, 
and therefore highly correlates with the risk for the development of athero-
sclerotic cardiovascular disease (CVD) and dementia. We tested the associa-
tion of APOE gene epsilon polymorphisms (combinations of rs429358 and 
rs7412) with longevity, CVD risk factors and CVD endpoints in the Croatian 
80+ population (80-101 yrs; mean=88.28 yrs; N=324; 74.4% of women; 
65.1% hypertensives). None of our E44 genotype carriers was older than 95 
years (p=0.034), which suggested E4 being a risk allele that does not con-
tribute to longevity. This result was confirmed by the meta-analysis of E4 
allele frequencies in general population compared with 80+ yrs population: 
E4 allele was more frequent in younger people in all 14 tested European 
populations (p<0.001). In addition to meta-analysis, we found correlations 
between genetic and geographic distances across Europe (p<0.001).
Considering the other tested CVD risk factors, all E4 carriers had waist/
hip ratio ≥0.80 (p=0.034). At the same time E2 carriers less frequently had 
elevated LDL-cholesterol levels (p=0.047) and diastolic blood pressure 
(p=0.033), in comparison with non-carriers.
Our findings confirm previously reported deleterious effect of E4 allele to 
the longevity.

 M. Zajc Petranović: None. Ž. Tomas: None. T. Škarić-Jurić: None. J. Miličić: 
None. S. Tomek-Roksandić: None. N. Smolej Narančić: None.

J16.22
Founder Effect of Fanconi Anemia, Complementation Group G In East 
Asian Using Haplotype Analysis of Korean Population
J. Park1, H. Chae2, M. Kim2, Y. Kim2, N. Chung3, I. Park4;  
1Samkwang Medical Laboratories, Seoul, Korea, Republic of, 2Departments of 
Laboratory Medicine, College of Medicine, The Catholic University of Korea, Seoul, Korea, 
Republic of, 3Departments of Pediatrics, College of Medicine, The Catholic University of 
Korea, Seoul, Korea, Republic of, 4Departments of Obstetrics and Gynecology, College of 
Medicine, The Catholic University of Korea, Seoul, Korea, Republic of.

Fanconi anemia (FA) is a rare disorder characterized by physical abnor-
malities, bone marrow failure, increased risk of malignancies, and cellular 
hypersensitivity to DNA cross-linking agents. We previously demonstrated 
that founder mutations of FANCA and FANCG account for most of Korean 
FA like as described in Japanese FA. In this study, we performed haplotype 
analysis and investigated the founder effect in Korean FA-A and -G using mi-
crosatellite markers designed by Yagasaki H. The patients were 12 FA-A and 
11 FA-G patients and their family members who have at least one founder 
mutation; c.2546delC or c.3720_3724delAAACA of FANCA and c.307+1G>C 
or c.1066C>T of FANCG. Haplotype analyses only revealed significantly 
shared haplotypes in both c.307+1G>C and c.1066C>T of FANCG as well as 
c.1589_1591delATA identified in unrelated Fanconi anemia, complementa-
tion group G (FA-G), indicating the presence of founder effects. But all FA-A 
patients did not share same haplotypes, suggesting that the mutation oc-
curred independently on two different alleles and originated from different 
ancestors. Although FANCA may be a primary candidate for screening in FA 
patients, it is difficult to explain the founder effect in Korean and Japanese 
FA-A because of the diversity of the mutation profile, absence of a mutation-

clustered region, and variously ethnic immigration. Haplotype analysis by 
means of 8 microsatellite markers spanning the FANCG locus indicates that 
c.307+1G>C (type I), c.1066C>T (type II), and c.1589_1591delATA (type III) 
are in complete association with distinct ancestry haplotypes.

 J. Park: None. H. Chae: None. M. Kim: None. Y. Kim: None. N. Chung: None. I. 
Park: None.

J16.23
Association of a G6PC2 gene variation with fasting plasma glucose 
level in elite athletes
O. N. Fedotovskaya1, N. D. Golberg1, I. I. Ahmetov1,2,3;  
1St. Petersburg Research Institute of Physical Culture, St. Petersburg, Russian Federation, 
2Kazan State Medical University, Kazan, Russian Federation, 3Volga Region State Academy 
of Physical Culture, Sport and Tourism, Kazan, Russian Federation.

Glucose-6-phosphatase type 2 enzyme is likely to be involved in glucose-
stimulated insulin secretion in pancreatic beta cells. Blood glucose levels 
were reduced in G6pc2 knockout mice (1). G6PC2 gene G/A polymorphism 
in intron 3 (rs560887) was shown to be associated with fasting plasma glu-
cose levels, but not with type 2 diabetes risk (2). The aim of the study was to 
compare genotype and allele frequencies of the G6PC2 gene polymorphism 
in 220 elite Russian athletes and 837 non-athletic controls, and to investigate 
the association of the G6PC2 gene G/A polymorphism with fasting plasma 
glucose levels and its changes while performing physical exercise to failure in 
60 elite athletes involved in cross-country skiing. Genotyping was performed 
by RFLP-PCR analysis. The concentration of glucose in blood serum was de-
termined by enzymatic colorimetric method before and after step-increase 
load on a treadmill. Frequencies of the G6PC2*A allele (17.3 vs. 25.7%; Р = 
0.0003) and G6PC2*AA genotype (3.6 vs. 6.6%, P = 0.001) were significantly 
lower in a group of athletes compared with controls. Carriage of G6PC2*A al-
lele was associated with significantly lower level of blood glucose in a group 
of cross-country skiers (P = 0.02), as well as with lower increase in blood 
glucose level after a step-increase load to failure (P = 0.05). These data sug-
gest that G6PC2 gene G/A polymorphism due to its functional role might be 
associated with athletic performance and therefore with elite athlete status.
1. Pound et al. Diabetes. 2012. doi:10.2337/db12-1067
2. Bouatia-Naji et al. Science. 2008. 320(5879):1085-8

 O.N. Fedotovskaya: None. N.D. Golberg: None. I.I. Ahmetov: None.

J16.24
Association of glutathione S- transferase M1 and T1 polymorphism 
with male infertility and possible protective effect of P1 
polymorphisms in Tunisian infertile men
m. B. G. F. cherif;  
laboratory of human molecular genetics, Sfax, Tunisia.

Introduction: Genetic causes are responsible of 60% of cases of idiopathic 
male infertility. Polymorphisms of genes that encode Glutathione S-transfera-
ses (GSTs), a group of phase II enzymes that detoxify electrophiles, can affect 
the biotransformation of toxic compounds to which the male productive sy-
stem is exposed. Some reports attested the association of GSTs gene polymor-
phisms with male infertility. In order to investigate whether there is an impact 
of genetic variations of GSTs on semen quality and male fertility, we studied 
three genetic polymorphisms in GSTT1, GSTM1 and GSTP1 in infertile men 
and controls from Tunisia.
Methods: Participant’s were 159 men with idiopathic infertility and 102 pre-
sumed fertile men. Basic semen analysis was performed including total sperm 
count and concentration, motility and morphology. Genotyping of GSTM1 and 
GSTT1 polymorphisms were performed using the multiplex PCR. The GSTP1 
Ile 105 Val polymorphism was determined using PCR-RFLP.
Results: GSTM1 null genotype (GSTM1 0/0) was significantly associated with 
reduced sperm count in infertile men semen (oligozoospermia) (P=.001) and 
GSTT1 null genotype (GSTT1 0/0) was significantly associated with low sperm 
motility (P=.001). However, infertile men had a higher prevalence of the wide 
type of GSTP1 allele (GSTP1 Ile 105 ) than the fertile group (80.5% and 72.54%, 
respectively; P=.034) and the presence of the homozygote mutant genotype 
(GSTP1 Val/Val) was less common in infertile men than in fertile group.
Conclusion. Our results suggest that both GSTM1 and GSTT1 gene polymor-
phisms have a negative impact on semen quality and are associated with male 
infertility in Tunisia.

 M.B.G.F. cherif: None.
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J16.25
NOD2/CARD15 gene in Moroccan population
n. serbati1,2, W. BADRE3, B. DIAKITE1,2, S. NADIFI1,2;  
1Department of Medical Genetics - Medical School of Casablanca, casablanca, Morocco, 
2CEDoc of health sciences - Medical school - University Hassan II Ain-Cock Casablanca, 
Casablanca, Morocco, 3Department of Gastroenterology - CHU IBN ROCHD - Medical 
School of Casablanca, casablanca, Morocco.

Background: IBD (Crohn’s disease and Ulcerative Colitis) are chronic and 
multifactorial diseases of the gastrointestinal tract. Till now, their pathoge-
nesis remains unclear. They involve innate immunity, environmental com-
ponent and genetic predisposition. Polymorphisms in NOD2/CARD15 have 
been implicated in Crohn’s disease in several ethnic groups. The purpose 
of our study was to assess the frequency of the three major variants of this 
gene (Leu1007fsinsC, Arg702Trp, and Gly908Arg) in Moroccan IBD patients 
and to determine a possible effect of these variants on Disease’s phenotype 
and clinical course.
Methods: A total of 96 Moroccan unrelated IBD patients and 114 healthy 
controls were genotyped (PCR-RFLP method) for the three main polymor-
phisms.
Results: In this study, no correlation was found between NOD2/CARD15 
polymorphisms and ulcerative colitis or Crohn’s disease in our population. 
Nevertheless, 32629insC variant was associated to a structuring behaviour 
on CD patients.
Conclusion: These findings suggest that NOD2/CARD15 influences disease 
behaviour but not susceptibility to crohn’s disease in Moroccan IBD pati-
ents.

 N. serbati: None. W. Badre: None. B. Diakite: None. S. Nadifi: None.

J16.26
Molecular characterization of the genotype of sickle cell disease 
patients in the state of Rio de Janeiro, Brazil
E. Belini-Junior1, L. S. Torres1, J. V. Okumura1, G. C. S. Carrocini1, W. M. Barberino1, R. G. 
Oliveira1, V. U. Teixeira1, D. G. H. Silva1, C. L. C. Lobo2, C. R. Bonini-Domingos1;  
1UNESP - Sao Paulo State University, Sao Jose do Rio Preto, Brazil, 2HEMORIO - Institute 
of Hematology Arthur de Siqueira Cavalcanti, Rio de Janeiro, Brazil.

Sickle-cell disease (SCD) is a multisystem disease and is one of the most 
common severe monogenic disorders worldwide. SCD manifests itself as a 
chronic hemolytic disease with acute vaso-occlusive complications that re-
quire frequent hospitalizations and therefore represents a substantial bur-
den to national healthcare systems. In Brazil, the geographical distribution 
of the disease is broad and in many Brazilian Blood Centers the diagnosis 
is made only by electrophoresis and chromatography tests. Thus, the ob-
jective of this study was to characterize the genotypes of sickle cell disease 
in the second state with highest frequency of SCD patients in Brazil. The 
study evaluated 1250 patients from Institute of Hematology - HEMORIO/
Rio de Janeiro. We performed electrophoresis in alkaline pH and acid pH, 
high performance liquid chromatography (HPLC) and molecular analysis 
using PCR-RFLP for identification hemoglobin (Hb) S and Hb D-Los Ange-
les and PCR-EA for identification of HbC and beta thalassemia mutations 
(IVS-I-110, IVS-I-6, IVS-I-1 e CD39). The genotypes found were 992 (79.4%) 
patients homozygous for HbS, 165 (13.2%) with HbSC disease, 73 (5.8%) 
with interaction HbS/beta thalassemia, 14 (1.1%) with HbSD-Los Angeles 
disease and 6 (0,5%) with the interaction of HbS with another unidentified 
Hb variant. For alleles beta thalassemia, we find 14 CD39 mutations, 14 with 
the IVS-I-6 mutation, 7 with IVS-110 mutation and 38 did not exhibit the 
four mutations assessed and require gene beta sequencing. These results 
show the importance of the molecular diagnosis of SCD, since the genotypic 
characterization assists in monitoring the disease and specific therapy for 
patients.

 E. Belini-Junior: None. L.S. Torres: None. J.V. Okumura: None. G.C.S. 
Carrocini: None. W.M. Barberino: None. R.G. Oliveira: None. V.U. Teixeira: 
None. D.G.H. Silva: None. C.L.C. Lobo: None. C.R. Bonini-Domingos: None.

J16.27
Armenian Highland as a transition corridor for the spread of Neolithic 
agriculturists
A. Hovhannisyan, A. Margaryan, H. Hovhannisyan, Z. Khachatryan, A. Khudoyan, L. 
Yepiskoposyan;  
Institute of Molecular Biology NAS RA, Yerevan, Armenia.

The routes of Neolithic migrations from the Near East are presently intensi-
vely debated among scholars of various disciplines. Recent studies suggest 
that haplogroup R1b1a2-M269, which is the most common lineage in the 
European populations, was spread with first farmers via Anatolia to Europe 

during the Neolithic transition. These studies, however, did not include indi-
genous populations from the Armenian plateau, though it has played a key 
role in the ancient human migrations since early Paleolithic.
We used a total of 358 Y-chromosomal data collected in three Armenian geo-
graphic groups from eastern and western parts of the Armenian plateau and 
comparative datasets of various European populations to assess the genetic 
contribution of the region to the spread of haplogroup R1b1a2-M269 north- 
and westward.
The frequency of this lineage in eastern Armenian populations is higher 
compared with eastern European populations (including Anatolia) and lo-
wer than in Western Europe. The rate of the variance and age of the R1b1a2-
M269 is the highest in western Armenian population among all datasets 
considered. In addition, there is a strong correlation between the genetic 
and geographic distances of the populations studied thus reflecting the di-
rections of pre-Neolithic and Neolithic migrations from the Near East.
In conclusion, the southwestern area of Armenian Highland deserves to be 
more thoroughly examined as one of the principal transition regions for the 
spread of first agriculturists from Levant to Europe.

 A. Hovhannisyan: None. A. Margaryan: None. H. Hovhannisyan: None. Z. 
Khachatryan: None. A. Khudoyan: None. L. Yepiskoposyan: None.

J16.28
Genome-wide CNV association study with osteoarthritis in Korean
S. Moon, M. Hwang, Y. Kim, N. Kim, Y. Kim, J. Lee, J. Lee, B. Kim;  
Korea National Instititue of Health, Cheongwon-gun, Korea, Republic of.

Osteoarthritis (OA) is a mechanical abnormality such as joints degradation. 
Some of causes (hereditary, metabolic, and mechanical) may lead to loss of 
cartilage. However, genetic studies have not identified any genes definitely 
conferring major risk for OA and only a small number of many genes that in-
fluence risk for OA collectively have been found to date. Copy number varia-
tions (CNVs) are quantitative structural variants including duplications and 
deletions. CNVs analysis is an alternative genome-wide molecular genetics 
approach to identify genetic aberrations underlying common complex. Gi-
ven the need of more genetic information of OA and the growing implicated 
value of CNVs in complex disease, we performed genome-wide CNV associa-
tion study in patients with OA using array comparative genomic hybridizati-
on (aCGH) method (371 cases and 467 controls).
The findings of our OA cases were compared with those in a large sample 
of controls. After statistical analysis, we found significant gene regions sho-
wing CNVs in patients with OA. To ensure the reliability of our CNV detection 
method, we experimentally validated the significant CNV using quantitative 
PCR (qPCR). Our data indicate that deletion of this locus is associated with 
OA and might be potentially important for OA.

 S. Moon: None. M. Hwang: None. Y. Kim: None. N. Kim: None. Y. Kim: None. J. 
Lee: None. J. Lee: None. B. Kim: None.

J16.29
A new approach to meta-analysis of population-specific sequencing 
association studies
H. Wang, C. Hsiao, A. Hsieh, Y. Lin, C. Fann;  
Institute of Biomedical Sciences, Academia Sinica, Taipei, Taiwan.

Since the joint effects of the loci in genome-wide association studies (GWAS) 
typically explain only a small proportion of the heritability, genetic associati-
on studies require a very large sample size to achieve the desired power and 
minimize the detection of false associations. Meta-analysis is an effective 
approach to achieve higher power in GWAS by combining summary results 
from multiple different studies. Although large sample sizes can help guard 
against false-negative and false-positive results, a major potential problem 
is that allelic heterogeneity across populations could lead to dramatic di-
lution of power to detect true positive signals. Population heterogeneity is 
also poised to be a major concern in sequencing studies investigating the 
association of low-frequency and rare variants with complex traits. The ef-
fects of population heterogeneity are likely specific to particular ancestral 
groups. Therefore, differences in nucleotide diversity across populations 
become important when looking at variants in aggregate. In this study, we 
propose a population-differentiated test of association with quantitative or 
dichotomous traits, which allows for heterogeneity of allelic effects among 
populations. Simulations are used to demonstrate the comparison of power 
between proposed population-differentiated meta-analysis and traditional 
population combined approach. Furthermore, a real data analysis with mul-
tiethnic Prostate cancer dataset from dbGaP are used to evaluate the per-
formance of the proposed method. Our preliminary results indicate that the 
proposed method has the potential to investigate the population-specific 
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effect for complex disease using summary data from sequencing studies in 
meta-analysis. 

 H. Wang: None. C. Hsiao: None. A. Hsieh: None. Y. Lin: None. C. Fann: None.

J16.30
HFE gene polymorphism in Sickle Cell Disease - a way to understand 
the phenotypic variability
C. R. Bonini-Domingos1, E. Belini Junior1, A. M. Mach2, C. C. Lobo2;  
1UNESP, São José do Rio Preto, Brazil, 2HEMORIO, Rio de Janeiro - RJ, Brazil.

The sickle hemoglobin is a point mutation (GAG → GTG) in the β globin gene 
resulting in the substitution of glutamic acid by valine at position 6 of the β 
globin polypeptide chain. The multiple phenotypic expressions associated 
with complex genetic interactions and modifiers are not well understood. 
Hemochromatosis is a clinically heterogeneous condition and both genetic 
and environmental factors can modulate the evolution and the severity of 
the disease. The HFE gene is the more frequent gene screened in conditions 
that curse with iron overload, as hemoglobinopathies. Were evaluated 1256 
blood samples of Sickle Cell Disease (SCD) patients from Brazil by molecu-
lar procedures. The frequency of Hb SS was 79.38%, Hb SC 13.14%, Hb S/
beta thalassemia 5.89%, Hb SD 1.59% and Hb S/other variants 0.39%, that 
reflect the admixture of Brazilian population. The genotypic frequency of 
the HFE gene polymorphisms (C282Y, H63D and S65C) show a higher per-
centage of H63D heterozygotes in all Hb phenotype evaluated, mainly in Hb 
S/Beta Thalassemia (74.3%), Hb SS (60.6%) and Hb SC (46.7%) with signi-
ficant difference (p=0.0008). The frequency of C282Y and S65C mutation 
were very low and without significant differences. The blood transfusion is 
the current treatment for SCD, and the iron overload is a consequence. The 
HFE gene profile in SCD patients improves the therapeutic strategy espe-
cially in the Brazilian multiethnic population. Identify risks of complications 
and understand the wide phenotypic variability of SCD will require markers 
of underlying processes.

 C.R. Bonini-Domingos: None. E. Belini Junior: None. A.M. Mach: None. C.C. 
Lobo: None.

J16.31
Population based study of permanent teeth agenesis in Japanese
J. Machida1, T. Nishiyama2, M. Kamamoto3, S. Yamaguchi4, M. Kimura4, A. Shibata4, K. 
Yamamoto1, S. Makino1, H. Miyachi4, K. Shimozato4, Y. Tokita5;  
1Toyota memorial hospital, Toyota, Aichi, Japan, 2Nagoya City University Hospital, 
Nagoya, Japan, 3Himeji Red Cross Hospital, Himeji, Japan, 4Aichi-Gakuin University, 
Nagoya, Japan, 5Aichi Human Service Center,, Kasugai, Japan.

Permanent tooth agenesis is one of the most common developmental ano-
malies in humans (OMIM: #106600, #604625) and may occur independent-
ly, or as one feature of a syndrome. The nonsyndromic forms may be spora-
dic or familial with prevalence varying by tooth type. Nonsyndromic tooth 
agenesis has sometimes been divided into two types: oligodontia, defined as 
agenesis of six or more permanent teeth, and hypodontia, defined as agene-
sis of less than six teeth. The number in both cases does not include absence 
of third molars (wisdom teeth). The purpose of this study, which was based 
on a large sample of 4088 Japanese school children, was to describe the oc-
currence of agenesis of permanent teeth. In addition, this study described 
and analyzed the sibling reoccurrence ratio in 71 Japanese families with 
tooth agenesis.
The prevalence of hypodontia and oligodontia were 6.84%( 95% CI: 6.06%; 
7.68%) and 0.13%( 95% CI: 0.04%; 0.30%), respectively. Sibling recurrence 
ratio in absence of one, two, three to five, and six or more teeth were 0.245% 
(95% CI: 0.138%; 0.383%), 0.250% (95% CI: 0.073%; 0.524%), and 0.222% 
(95% CI: 0.064%; 0.476%), and 0.438% (95% CI: 0.264%; 0.623%), respec-
tively. This suggests severe phenotype, oligodontia fitted with an autosomal 
dominant inheritance, whereas mild phenotype, hypodontia is most compa-
tible with an autosomal dominant trait with incomplete penetrance and/or 
polygenic inheritance. In addition, we estimated a model of missing ratio of 
individual tooth.

 J. Machida: None. T. Nishiyama: None. M. Kamamoto: None. S. Yamaguchi: 
None. M. Kimura: None. A. Shibata: None. K. Yamamoto: None. S. Makino: 
None. H. Miyachi: None. K. Shimozato: None. Y. Tokita: None.

J16.32
Investigation of Type 2 Diabetes susceptibility loci in the Cypriot 
population
C. Votsi1, C. Toufexis1, N. Skordis2, A. Antoniades3, M. Karaolis3, C. Pattichis3, K. 
Christodoulou1;  
1The Cyprus Institute of Neurology and Genetics, Nicosia, Cyprus, 2Hospital Arch. 
Makarios III, Nicosia, Cyprus, 3University of Cyprus, Nicosia, Cyprus.

Type 2 diabetes (T2D) mellitus is a chronic complex multifactorial disease 
with a substantial contribution of genetic factors that usually occurs over 
the age of 40 years old. It is characterized by high blood glucose levels 
caused by the combination of insulin resistance and relative insulin defici-
ency. T2D is a serious worldwide public health problem which has reached 
epidemic proportions and its prevalence is increasing. The disease leads to 
morbidity with the life expectancy being reduced, while additional impli-
cations include premature coronary heart disease, peripheral vascular di-
sease, renal failure, stroke and amputation. Major steps have been made in 
the identification of T2D susceptibility loci, both through genome-wide as-
sociation (GWA) scans and meta-analysis of these scans and several genetic 
loci have been reported with possible association. Our study is focused on 
the Cypriot population. We collected a representative number of diabetic 
and non-diabetic blood samples, extracted DNA and created the first Cypriot 
T2D DNA bank. Study of nineteen already established susceptibility loci (in 
genes WFS1, PPARG, TCF2, KCNJ11, TCF7L2, CDKN2A/B, CDKAL1, SLC30A8, 
IGF2BP2, HHEX/IDE, FTO, KCNQ1, MTNR1B, NOTCH2, CDC123/CAMK1D, 
ADAMTS9, THADA, TSPAN8/LGR5, JAZF1) is underway in order to examine 
if they are confirmed in our population. Samples were genotyped using the 
TaqMan technology. Data mining and interaction testing will follow in an at-
tempt to extract additional information regarding T2D susceptibility in our 
population. Study results will be presented.
Funded by CRPF (ΥΓΕΙΑ/ΔΥΓΕΙΑ/0609(ΒΙΕ)/03).

 C. Votsi: None. C. Toufexis: None. N. Skordis: None. A. Antoniades: None. M. 
Karaolis: None. C. Pattichis: None. K. Christodoulou: None.

J16.33
Complex analysis of association between inflammatory cytokines 
gene variants and essential hypertension
Y. Timasheva, T. Nasibullin, O. E. Mustafina;  
Institute of Biochemistry and Genetics Ufa Science Centre Russian Academy of Sciences, 
Ufa, Russian Federation.

Essential hypertension is a common disease with severe cardiovascular 
complications that are the leading cause of death in the majority of develo-
ped countries in the world. The term “essential” suggests that etiology of the 
disease, despite the extensive research in this field, remains unknown. It is 
hypothesized that inflammation and endothelial dysfunction are pathophy-
siological processes that are underlying the disease development.
The aim of our study was to investigate an association between candidate 
genes, whose products are involved in inflammation, endothelial function 
and blood pressure control, and essential hypertension. Nine loci in IL1RN, 
LTA, TNF, IL1B, IL12B, IL10, IL6, NOS3 and AGT genes were genotyped in 
the group of 480 individuals (298 patients, 192 controls). Genotyping data 
were analyzed using APSampler algorithm (p-values<0.05 were conside-
red significant). We found that carrier status of IL1B rs16944C allele, IL10 
rs1800872A allele and IL6 rs1800796G allele was most significantly asso-
ciated with essential hypertension (P=0.0009, OR=2.00, CI: 1.30-3.06). Car-
riers of IL1B rs16944C allele and IL10 rs1800872A allele combination were 
also at the increased risk of essential hypertension (P=0.001, OR=1.97, CI: 
1.29-3.01). It is worth noting that the associations observed for biallelic and 
triallelic combinations were more pronounced than those for the same loci 
when analyzed separately. Our results provide an evidence for association 
between cytokines genetic variants and essential hypertension. IL-1B and 
IL-6 are potent pro-inflammatory and pro-atherogenic cytokines, and, while 
IL-10 exerts anti-inflammatory action, the - rs1800872A allele of IL10 gene 
is known to be associated with decreased IL-10 expression.

 Y. Timasheva: None. T. Nasibullin: None. O.E. Mustafina: None.

J16.34
Structure of congenital malformations strictly accounting in the early 
neonatal period
M. Utsiyeva, Z. Musabaeva, M. Zhumazhanova, L. Ainabekova, E. Moldagulova, Z. 
Azhetova, D. Turakbayeva;  
Center of perinatology № 1, Astana, Kazakhstan.

The birth defects were analyzed in order to study the frequency and structu-
re of the „sentinel phenotypes“ and their contribution to the early neonatal 
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mortality. Defects were detected in the first 6 days of life. Personalized card 
was filled for each patient. The diagnosis was being set in according to ICD 
10. 772 diagnosed congenital defects in total, including defects „strict ac-
countability“ - 25%. The share of defects among newborns was 1.33% for 
the analyzed period.
Structure of congenital malformations „strict accountability“: the malfor-
mations of the central nervous system (anencephaly, spinal hernia) - 9%, 
esophageal atresia - 3%, intestinal atresia - 2%, atresia of the anus - 3%, 
poly-syndactyly - 8%, reduction defects of extremities - 1%, omphalocele 
- 7%, gastroschisis - 2%, multiplex birth defects - 10%, Down’s syndrome 
- 33%, other 2% chromosomal disease, cleft palate, cleft lip - 17%, achon-
droplasia - 3%.
Thus, study of the structure of congenital malformations will be more accu-
rate to talk about the frequency of this disease, to monitor the dynamics of 
cargo of congenital disorders in the population and to take early preventive 
measures.

 M. Utsiyeva: None. Z. Musabaeva: None. M. Zhumazhanova: None. L. 
Ainabekova: None. E. Moldagulova: None. Z. Azhetova: None. D. 
Turakbayeva: None.

J16.35
Consanguinity, endogamy and genetic disorders in Tunisia
N. Ben Halim, N. Ben Alaya, L. Romdhane, R. Kefi, Y. Bouyacoub, I. Arfa, F. Talmoudi, K. 
Lasram, S. Hsouna, A. Amouri, S. Abdelhak;  
Institut Pasteur de Tunis, Tunis, Tunisia.

Background: Consanguineous marriages are common in many Arab coun-
tries including Tunisia. However, little information exists on their impact on 
genetic disorders in the Tunisian population. The objective of this study was 
to evaluate the current rate of consanguinity in Tunisia and to examine its 
impact on the occurrence of some specific genetic disorders.
Methods: Consanguinity profiles were retrospectively studied among 1121 
Tunisian patients suffering from different monogenic autosomal recessive 
and dominant disorders and some complex conditions and compared to that 
of a healthy control sample.
Results: Consanguinity rates were 78.36% among autosomal recessive con-
dition group, 38.04% among dominant group, 34.65% among multifactorial 
group and 29.80% among the control group with a first cousin union rate of 
31.76%, 20.65%, 16.23% and 16.72%, respectively. The differences in con-
sanguinity pattern were highly significant when comparing control group 
with recessive disorder group, but not significant compared to dominant or 
multifactorial groups. Consanguinity was associated with a nearly six-time 
increased risk to develop autosomal recessive disorders. This excess risk is 
proportional to the degree of consanguinity and the frequency of disease 
allele in the family. Furthermore, recessive disorders were associated with a 
very high level of regional endogamy (91.87%).
Conclusion: This study emphasizes the persistence of a high level of consan-
guinity in the Tunisian population (29.80%) and reveals a high impact of 
inbreeding and endogamy on the etiology of autosomal recessive diseases. 
In contrast, no significant association was found between consanguinity and 
complex disorders suggesting that these conditions are mainly influenced 
by environmental factors.

 N. Ben Halim: None. N. Ben Alaya: None. L. Romdhane: None. R. Kefi: 
None. Y. Bouyacoub: None. I. Arfa: None. F. Talmoudi: None. K. Lasram: 
None. S. Hsouna: None. A. Amouri: None. S. Abdelhak: None.

J16.36
Atopic Eczema: genetic heterogeneity in European populations
R. Cascella1, M. Ragazzo1, E. Vakirlis2, D. Hashad3, M. Canale1, C. Strafella1, C. Germani1, 
D. Ioannides2, G. Novelli4,5, E. Giardina1;  
1University of Rome „Tor Vergata“, Department of Biomedicine and Prevention, Rome, 
Italy, 2Lecturer of Dermatology and Venereology, A‘ Department of Dermatology, 
Aristotle University of Thessaloniki, Thessaloniki, Greece, 3Lecturer of Clinical Pathology, 
Faculty of Medicine, Alexandria, Egypt, 4S. Pietro Fatebenefratelli Hospital, Rome, Italy, 
5National Agency of Evaluation of Universities and Research (ANVUR), Rome, Italy.

Atopic dermatitis (AD), or eczema (AE), the most common chronic inflamm-
atory skin condition, is a complex multifactorial disease. The clinical ma-
nifestations of AE vary with age of onset (infancy/childhood, adolescence 
and adulthood), but common symptoms are: red blotches on the body, itchy 
rash that can quickly develop into painful papule. AE affects almost 1-3% 
of people in world-wide even if its causes are not clear. Currently the back-
ground of AE is very heterogeneous; in fact apart from the gene encoding fi-
laggrin (FLG), the genes causing AE are unknown. In recent years studies on 
several populations have found different rare mutations (R501X, 2282del4, 
R2447X, S3247X, 3321delA, S2554X, S2889X and S3296X) in FLG gene. 

These mutations are prevalent in north Europe and Asia (Japan, Korea and 
Taiwan) and have been associated with the onset of AE. Recent case/control 
studies carried out on populations of south Europe (Italy, Croatia and Tur-
key) failed to reveal variations in FLG gene. These results suggest that FLG 
gene should not be considered as major risk factor to populations of south 
Europe. In order to confirm this hypothesis, we are resequencing the entire 
third exon of FLG gene in Egyptian and Greek populations. Preliminary ge-
notyping of R501X and 2282del4 mutations, has failed to reveal evidence of 
mutations in patient samples.
These preliminary data suggest that FLG mutations are not common in these 
populations. Further experiments are needed to disclose different suscepti-
bility genes in these populations.

 R. Cascella: None. M. Ragazzo: None. E. Vakirlis: None. D. Hashad: None. M. 
Canale: None. C. Strafella: None. C. Germani: None. D. Ioannides: None. G. 
Novelli: None. E. Giardina: None.

J16.37
Increased risk of hypertensive emergencies and polymorphism of the 
ACE gene
A. Bonini Domingos1, M. A. S. Pinhel1, E. Belini Junior2, D. R. Silva Souza1, J. F. Vilela 
Martin1;  
1FAMERP, São José do Rio Preto/SP, Brazil, 2Ibilce/Unesp, São José do Rio Preto/SP, 
Brazil.

Hypertensive crisis (HC) is characterized by a rapid, inappropriate, intense, 
and symptomatic blood pressure elevation. A hypertensive emergency is 
characterized by rapid deterioration of target-organs and poses an immedi-
ate threat to life, a situation not found in hypertensive urgency. Whereas the 
angiotensin-converting enzyme (ACE) plays an important role in regulating 
blood pressure through the renin - angiotensin - aldosterone system (RAAS), 
this study aim to analyze the insertion/deletion (I/D) polymorphism in the 
ACE gene, on HC. We collected blood samples, after consent, from 308 in-
dividuals, regardless of ethnicity and gender. 139 were normotensive indi-
viduals which compound the control group and the test group (169) with 
hypertensive crisis episodes, was divided into urgency (68) and emergen-
cy (101). The clinical data was obtained in the medical care. The DNA was 
extracted and polymorphism analysis performed by PCR. The genotypes 
polymorphism frequency evaluated in the control group was consistent 
with the Brazilian population. There no differences in gender frequencies. 
For the ACE genotypes there was a significant difference in the control and 
test group (p=0.00021). The II genotype differences were observed between 
control (21.58%), urgency (11.76%) and emergency (2.97%) groups (p= 
0.0014). For the ID genotype the difference was in emergency (84.16%), ur-
gency (77.94%) and control (61.15%) groups (p= 0.00021). There is a risk 
of emergency event associated with the D allele (Odds 5.41; p=0.02, CI:1.38-
21.21). Based on these results and on the polymorphism frequency in Brazil, 
we consider essential to assess the gene, whereas hypertensive emergencies 
can be extremely harmful to individuals.

 A. Bonini Domingos: None. M.A.S. Pinhel: None. E. Belini Junior: None. D.R. 
Silva Souza: None. J.F. Vilela Martin: None.

J16.38
Mutation Leu40Arg of gene ITGB3 linked to mutation Leu33Pro 
among inhabitants of the Novosibirsk region
L. F. Mitrohina1, A. B. Maslennikov1,2, A. R. Shorina1, E. V. Maslova1, Y. I. Bravve1;  
1State Novosibirsk Regional Clinical Diagnostic Center, Novosibirsk, Russian Federation, 
2Scientific research institute of molecular biology and biophysics of the Siberian branch 
of the Russian Academy of Medical Science, Novosibirsk, Russian Federation.

The central role in realization of a primary hemostasis belongs to complex 
IIb/IIIa. The major mutation of gene ITGB3 - Leu33Pro, strengthening alarm 
functions of the given receptor and associated with development of arterial 
thromboses is àt the moment known. Among inhabitants of the Novosibirsk 
region we reveal replacement T on G in 1585 position ITGB3, leading to re-
placement Leu on Arg in 40 position amino acids sequences and linked to 
mutation Leu33Pro. In the Russian Federation Leu40Arg mutation has been 
given revealed earlier among inhabitants of St.-Petersburg.
At inspection of 246 healthy inhabitants of the Novosibirsk region the ge-
nital age, selected by epidemiological criteria, the Leu40Arg of ITGB3 have 
made frequencies of 0,0081. Thus the mutation always was in coupling 
with Leu33Pro and formed one of genotypes: Leu33Pro33/Leu40Arg40 or 
Pro33Pro33/Leu40Arg40 gene ITGB3.
Particular interest submit data received by us about authentic to higher fre-
quency replacement T on G in 1585 position ITGB3 and genotypes Leu33-
Pro33/Leu40Arg40 and Pro33Pro33/Leu40Arg40 gene ITGB3 among pati-
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ents with thromboses, at children with infringement of intellectual function 
and in the families having reproductive problems.
The given fact confirms the importance testing mutations Leu40Arg and 
Leu33Pro ITGB3 at mediko-genetic consultation of families planning preg-
nancy.

 L.F. Mitrohina: None. A.B. Maslennikov: None. A.R. Shorina: None. E.V. 
Maslova: None. Y.I. Bravve: None.

J16.39
Association of common KIBRA variants with cognitive performance in 
young adults
N. Maksimovic1, I. Novakovic1, T. Stojkovic2, M. Bajcetic3, B. Jekic1, T. Damnjanovic1, L. 
Lukovic1, E. Stefanova2;  
1Institute of Human Genetics, Faculty of Medicine,University of Belgrade, Belgrade, 
Serbia, 2Neurology Clinic, Clinical Center of Serbia, Belgrade, Serbia, 3Institute of 
Histology, Faculty of Medicine,University of Belgrade, Belgrade, Serbia.

KIBRA is a cytoplasmatic protein mainly expressed in the memory related 
structures of the brain where it has a role in synaptic plasticity and memory 
formation. Several studies have linked T<C substitution in the intron 9 of 
KIBRA gene to episodic memory performance and Alzheimer’s disease risk 
but results still remain controversial.
The aim of our study was to investigate the association of T<C polymor-
phism, mentioned above, with general cognitive abilities, working memory 
and episodic memory of young adults. Our study was carried out on 538 
students of Faculty of Medicine, University of Belgrade (mean age 20±0.8, 
66.91% women). Subjects general cognitive abilities were assessed by the 
Raven Standard Progressive Matrices, and working memory with the Digit 
Ordering task maximal span scores. Episodic memory was tested with the 
Rey Auditory Verbal Learning Task (RAVLT) for semantically unrelated word 
stimuli and with Wechsler memory scale-revised form (WMS-R) Logical Me-
mory subtest for semantically related material.
Statistical analysis showed that TT carriers had significantly better RAVLT 
immediate recall scores and better RAVLT delayed recall scores but without 
statistical significance. No association between KIBRA genotype and general 
cognitive abilities, working memory nor with the results of WMS-R Logical 
Memory subtest have been observed.
These findings suggest that KIBRA might modulate episodic memory per-
formance specifically in case of semantically unrelated items.

 N. Maksimovic: None. I. Novakovic: None. T. Stojkovic: None. M. Bajcetic: 
None. B. Jekic: None. T. Damnjanovic: None. L. Lukovic: None. E. Stefanova: 
None.

J16.40
Identify LD Blocks Using biplot function method
M. Tomita1, K. Hayashi2, K. Kurihara2;  
1Tokyo Medical and Dental University, Tokyo, Japan, 2Okayama University, Okayama, 
Japan.

In recent years methods of trait mapping based on theories of linkage dise-
quilibrium analysis have been developing rapidly. In DNA sequences, domain 
hotspots exist at which recombinations have occurred briskly. Conversely, 
large domains with infrequent recombinations in which linkage disequili-
brium is maintained also exist. Such a domain is called a haplotype block 
or LD block. Although the value of D‘ represents one of the disequilibrium 
parameters important for identifying LD blocks. We proposed that it‘s used 
biplot function and subspace method to identify LD block, based on techno-
logy developed by eigen value problem. We will show results and discussion 
on the day of our presentation.

 M. Tomita: None. K. Hayashi: None. K. Kurihara: None.

J16.41
First results of monitoring of health of the students - possibilities of 
modern genetics
O. S. Glotov1,2,3, I. Tarkovskaya1,3, A. S. Glotov1,2, V. S. Pakin1,3,2, M. M. Danilova1, S. 
Namozova1, L. Shadrin1, I. V. Pugacheva1,3, V. S. Baranov1,2;  
1St-Petersburg State University, St-Petersburg, Russian Federation, 2FSBI «The D.O.Ott 
Research Institute of Obstetrics and Gynecology» NWB RAMS, Saint-Petersburg, Russian 
Federation, 3Ltd BioGlot, Saint-Petersburg, Russian Federation.

The aim of this study was to develop a method based on genetic testing for 
assessing health status of students of North-West Region of Russia within 
4-6 years of training in higher education institution starting with the first 
course. For this purpose we conducted analysis of questionnaire data, la-
boratory tests and more than 25 genes of „hypertension“ and „fibrinolysis“ 

systems, and others like interleukins. Before participating in the research, 
all participants gave their informed consent.
The polymorphisms of three genes (ACE (I/D), NOS3 (4/5), TNFA (-238G/A; 
-308G/A) associated with some multifactorial diseases (cardiovascular di-
seases, diabetes) were studied by PCR-RFLP analysis in student population 
of North-West region of Russia (107 people). A population group consisted 
of unrelated individuals of age 25-45 (59 men and 58 women) - the group 
2.
Distribution of relevant polymorphisms frequencies for studied genes was 
similar in student group compared to the group 2. Distribution of genotypes 
of NOS3 gene was significantly different between women students in com-
parison to women of group 2 (p=0.0032, df=2) for 4/4 genotype (6.2% and 
1.6%, respectively). Higher frequency of D/D (ACE) genotype was found for 
men in student group compared to the group 2 (D/D - 40.0% and 27.6%, 
respectively).
The first results allow assuming that the group of students differs from po-
pulation group on the frequency of genotypes associated with cardiovas-
cular diseases. Further monitoring of health of students, analysis of data of 
their laboratory tests and questionnaires, and analysis of other genes will 
confirm or disprove this assumption.

 O.S. Glotov: None. I. Tarkovskaya: None. A.S. Glotov: None. V.S. Pakin: 
None. M.M. Danilova: None. S. Namozova: None. L. Shadrin: None. I.V. 
Pugacheva: None. V.S. Baranov: None.

J16.42
Genetic variance in metabolically healthy obesity
M. Nuotio1, J. V. van Vliet-Ostaptchouk2, B. H. R. Wolffenbuttel2, M. Perola3,1,4;  
1Institute for Molecular Medicine Finland (FIMM), Helsinki, Finland, 2University Medical 
Center Groningen, Groningen, Netherlands, 3National Institute for Health and Welfare, 
Helsinki, Finland, 4University of Tartu, Tartu, Estonia.

Common obesity is increasingly seen as a worldwide epidemic severely th-
reatening global well being, as it is associated to a broad range of various 
pathologies. Some obese individuals seem, however, to be protected or more 
resistant to the development of metabolic abnormalities and pathologies as-
sociated with obesity. We know these individuals as “metabolically healthy 
but obese” (MHO). Mechanisms underlying this protective phenotype are 
yet unknown.
At the population level, common obesity can be seen as a complex disease 
which is based on limited number of gene alleles of which each allele slight-
ly increases the risk of obesity to emerge. Even though the relative partici-
pation of environmental and genetic factors to the emergence of obesity is 
rather unclear, it is probable that the occurrence of certain polymorphisms 
makes some individuals more prone to weight gain compared to others. It 
is equally probable, that genetic factors affecting healthy obesity phenotype 
are complex by nature. While genetics of common obesity is extensively stu-
died, studies about genetics of metabolically healthy obesity have not been 
done to date.
We have characterized metabolically healthy obese individuals in ten Euro-
pean population based cohorts and will test an interaction between geno-
type and metabolically healthy obesity phenotype.
Characterization of genetic and, in future also a metabolic profile of MHO 
individuals can lead to the better knowledge about the pathology of obesi-
ty overall. We believe that understanding genetic and metabolic differences 
between healthy- and sick obesity is likely to have a great impact on the 
obesity research on the whole.

 M. Nuotio: None. J.V. van Vliet-Ostaptchouk: None. B.H.R. Wolffenbuttel: 
None. M. Perola: None.

J16.43
Ancient mtDNA diversity in Bulgaria
D. V. Nesheva1, S. Karachanak-Yankova1, Y. Yordanov2, D. Caramelli3, M. Lari3, A. 
Galabov4, D. Toncheva1;  
1Department of Medical genetics, Sofia, Bulgaria, 2Institute of Experimental Pathology, 
Morphology and Anthropology, BAS, Sofia, Bulgaria, 3Department of Biology Laboratory 
of Anthropology Molecular Anthropology /Paleogenetics Unit University of Florence, 
Italy, Florence, Italy, 4The Stephan Angeloff Institute of Microbiology, BAS;, Sofia, 
Bulgaria.

Background: To understand the biological evolution of Bulgarians, we need 
to clarify the changes of the Bulgarian gene pool over the times. This can be 
achieved by describing the genetic structure of the populations that inhabi-
ted Bulgarian lands in the past and comparing it with the results obtained 
from the study of contemporary Bulgarians.
Results: Using the most stringent criteria for ancient DNA analysis we ana-
lyzed 122 ancient samples from different regions of Bulgaria, dating from III 
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Millennium B.C. to VIII- X Century A.D. Preliminary results on 14 individuals 
(360 bp of HVS I sequence of Mitochondrial DNA) have shown that part of 
the ancient haplotypes are present among present-day Bulgarians, but we 
have also found haplotypes which are not observed in the contemporary po-
pulation. Conclusion: Our results revealed discrepancies and overlaps bet-
ween the ancient population and the modern Bulgarian mtDNA diversity.
Acknowledgement: This study was supported by contract № DО02-110/22 
may 2009 of the Ministry of Education and Science, Bulgaria

 D.V. Nesheva: None. S. Karachanak-Yankova: None. Y. Yordanov: None. D. 
Caramelli: None. M. Lari: None. A. Galabov: None. D. Toncheva: None.

J16.44
Analysis of DFNB1-associated hearing loss in Tatar population 
(Russia)
N. E. Petrina, E. I. Sharonova, T. A. Vasilyeva, N. V. Petrova, R. A. Zinchenko;  
Research Center for Medical Genetics, Russian Academy of Medical Sciences, Moscow, 
Russian Federation.

Connexins are the key components of the gap junction, which regulate va-
rious physiological and developmental processes. According to recent data, 
mutations in different connexin genes are associated with nonsyndromic 
sensorineural hearing loss (NSHL). Hearing loss is the most frequent in 
terms of incidence and prevalence. We conducted comprehensive medical 
and population genetic studies in seven regions of Tatarstan resulting in de-
tection of 96 patients with congenital recessive deafness (Kukmorsky-18, 
Drozhzhanovsky-13, Buinsky-31, Atninsky - 6, Arsky - 8, Aktanyshsky - 11, 
Muslyumovsky - 9). Molecular genetic testing of patients DNA samples was 
carried out by sequencing the coding region of GJB2 gene. The frequency 
of the major mutation 35delG was 29,17%. The second frequent mutation 
was 313del14 (4,69%). The frequency of M34T mutation was 1,56%, the 
frequency of polymorphism V27I - 4,69%. The following mutations 299-
300delAT, R165W, V153I, R127H, delV38, each was met with frequency of 
0,52%, were revealed in the studied sample of patients with NSHL. A new 
deletion of three nucleotides (111-113delTGT), leading to a loss of one 
amino acid in the 38th position (delV38) was found. This mutation, 111-
113delTGT, was detected in one patient with another mutant allele not yet 
identified. Two GJB2 mutations were detected in 8% patients, in 51% and 
41% of patients one or none mutations, correspondently, were identified in 
GJB2 gene. Unexpectedly, screening of 35delG mutation in 710 healthy do-
nors from three Tatar ethnographic groups showed a relatively high popu-
lation frequency of 35delG mutation (1,19%). The further analysis of other 
connexins genes is planned.

 N.E. Petrina: None. E.I. Sharonova: None. T.A. Vasilyeva: None. N.V. Petrova: 
None. R.A. Zinchenko: None.

J16.45
Mutational screening for cathepsin C gene in Saudi patients with 
Papillon Lefevre-Syndrome
I. Alabdulkareem1, M. Ballow2, S. ALKHENAIZAN3, M. Albalwi2;  
1KAIMRC, Riyadh, Saudi Arabia, 2King Abdullah internationla Research Center, Riyadh, 
Saudi Arabia, 3King Abdulaziz Medical City, Riyadh, Saudi Arabia.

Papillon Lefevre-Syndrome (PLS) is a rare genetic neuromuscular disease 
autosomal recessive disorder characterized by the development of palmar-
plantar hyperkeratosis and periodontium associated with mutations in ca-
thepsin C gene (CTSC). The disease manifestation is present during child-
hood characterized by severe dermal and dental manifestations.
A total of 6 families were genetically examine for the presence of CTSC 
gene mutation and carrier statues that included 14 PLS patients, along with 
their parents plus one sibling who showed no signs of PLS. Additionally, 20 
healthy individuals were enrolled as study control.
The results showed that all PLS patients who participated in this study 
shared the same type of mutation on the CTSC gene; homozygous for c.815 
G>C (p.R272P) mutation, while their parents who are first-degree cousins 
were all found heterozygous for the same mutation type. All control subjects 
in this investigation were homozygous normal.
This study is pointing into the consequence of consanguineous marriages 
as a major factor for increasing the risk of genetic diseases among Saudis. 
Additional community educational efforts should be adopted through Saudi 
health authorities to spread the awareness among the general population 
about these deformities as results of consanguinity relations.

 I. Alabdulkareem: None. M. Ballow: None. S. Alkhenaizan: None. M. Albalwi: 
None.

J16.46
The association of PPARD gene T294C polymorphism with endurance 
athlete status: a replication study
R. T. Gabbasov, E. S. Nasibulina, I. I. Ahmetov;  
Kazan State Medical University, Kazan, Russian Federation.

Peroxisome proliferator-activated receptor delta (PPARD) regulates the ge-
nes involved in the oxidation of fatty acids, cholesterol metabolism, ther-
mogenesis, embryogenesis, regeneration, inflammation and carcinogenesis 
(Furnsinn et al., 2007). The functional T294C single nucleotide polymor-
phism in exon 4 of the PPARD gene is located 87 nucleotides upstream of the 
start codon. The C allele rather than the T allele of this polymorphism has 
been associated with higher transcriptional activity of the PPAR-delta pro-
moter by inducing a binding site for Sp-1 transcription factor (Skogsberg et 
al., 2003). It was hypothesized that the C allele is associated with increased 
fatty acid oxidation (endurance enhancing factor). Recently we have shown 
that the PPARD C allele is over-represented in Russian endurance athletes 
(Ahmetov et al., 2007). The aim of the study was to investigate the distribu-
tion of genotypes and the frequency of alleles of the PPARD gene in athletes 
(n=430) and controls (n=677) and thus replicate recent findings in inde-
pendent cohorts. Genotyping was performed by PCR-RFLP. The frequencies 
of the C allele and CC genotypes in endurance-orientated athletes were si-
gnificantly different from controls (n=106, 20.3 vs. 13.0%, P=0.0074; 6.6 
vs. 3.1%, P=0.0262). Furthermore, the distribution of genotypes in athletes 
involved in sports games (n=114, P=0.0075) was significantly different from 
the controls. The distribution of genotypes and the frequencies of alleles in 
power-oriented athletes and a whole cohort of athletes were not different 
from control. Thus, we confirm that the PPARD gene T294C polymorphism 
is associated with endurance athlete status in Russians.

 R.T. Gabbasov: None. E.S. Nasibulina: None. I.I. Ahmetov: None.

J16.47
Role F2, F5, AGT, ENOS and MTHFR genes in the development of 
preeclampsia
A. Borovikova1, M. Bayanova1, A. Nagimtayeva1, L. Saidildina1, K. Jamanaeva1, G. 
Murzabekova1, D. Turakbayeva2, G. Abildinova1;  
1National Research Center Maternal and Child Health, Astana, Kazakhstan, 2Center of 
perinatology № 1, Astana, Kazakhstan.

Preeclampsia is one of the most frequent and complications of pregnancy. 
The risk of repeated development of a preeclampsia can be raised in case of 
a carried of some polymorphisms in genes of F2, F5, AGT, eNOS and MTH-
FR.
The present study might suggest roles for genes F2, F5, AGT, eNOS and MTH-
FR in the development of preeclampsia.
Polymorphic variants were analyzed of 142 pregnant women with pree-
clampsia using PCR followed by RFLP analysis.
Analysis of F2, F5, AGT, eNOS and MTHFR genes allelic variants of pree-
clampsia. Following genotypes have been identified: GG (3%), GA (97%) for 
F2 gene 20210G>A; GG (42%), GA (58%) for F5 gene 1691G>A; CC (3%), CT 
(76%), TT (21%) for eNOS gene 786С>Т; CC (64%), CT (33%), TT (3%) for 
AGT gene 521С>Т; CC (39%), CT (55%), TT (6%) for MTHFR gene 677С>Т; 
AA (39%), AC (49%), CC (12%) for MTHFR gene 1298A>C.
Although the exact genes involved in development of preeclampsia are still 
not discovered, an important role for genes F2, F5, AGT, eNOS and MTHFR in 
its pathogenesis is accepted.

 A. Borovikova: None. M. Bayanova: None. A. Nagimtayeva: None. L. 
Saidildina: None. K. Jamanaeva: None. G. Murzabekova: None. D. 
Turakbayeva: None. G. Abildinova: None.

J16.48
Genetic variation of 15 autosomal STR loci in Bulgarians
S. K. Karachanak-Yankova1, S. Hadjidekova1, D. Nesheva1, B. Rukova1, O. Antonova1, R. 
Staneva1, Z. Hammoudeh1, M. Kicheva2, D. Toncheva1;  
1Department of Medical Genetics, Medical Faculty, Medical University, Sofia, Bulgaria, 
Sofia, Bulgaria, 2Progene Ltd., Sofia, Bulgaria.

Recently the understanding of the genetic variation of Bulgarians has impro-
ved in different aspects. Still, despite its forensic application and importance 
for inferring population structure and affinity, the autosomal STR variation 
in Bulgarians has not been studied. In order to fill this void we have analyzed 
128 blood DNA samples from healthy, unrelated Bulgarians from across the 
country. They were genotyped for 15 autosomal STR loci (D8S1179, D21S11, 
D7S820, CSF1PO, D3S1358, TH01, D13S317, D16S539, D2S1338, D19S433, 
vWA, TPOX, D18S51, D5S818 and FGA). The amplification was performed 
using the AmpFlSTR Identifiler PCR Amplification Kit. DNA fragment analy-
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sis was done on ABI 310 Genetic Analyzer and the results were processed 
with GeneMapperID software.
Among loci, the power of discrimination ranges from 0.835 for TPOX to 
0.977 for D2S1338 and the polymorphism information content ranges from 
0.65 for TPOX to 0.93 for D2S1338, which hints that D2S1338 is the most 
polymorphic and discriminating locus.
The combined power of exclusion for all the loci is estimated as 
0,999999880570892 and the combined match probability as 
5.73472982535149 x 10-18 (or 1 in 1.7 x 1017).
Our results indicate that the set of 15 STR loci we have analyzed is a useful 
and powerful tool not only for personal identification and parentage testing 
in Bulgarians but also for revealing different aspects of their genetic struc-
ture and relationships to other populations.

 S.K. Karachanak-Yankova: None. S. Hadjidekova: None. D. Nesheva: 
None. B. Rukova: None. O. Antonova: None. R. Staneva: None. Z. 
Hammoudeh: None. M. Kicheva: None. D. Toncheva: None.

J16.49
Common polymorphism in glutathione-S-transferase theta 1 gene 
and its association with dietary vitamin C in the Central-European 
population
J. Vinklarek1, J. Novak1, J. A. Bienertova Vasku1, Z. Splichal1, F. Zlámal1, P. Bienert1, D. 
Ambrozkova1, A. Jackowska2, S. Havlenova2, M. Forejt2, I. Necesanek1, S. Rybecka1, R. 
Hezova3, J. Dobrovolny1, O. Slaby3, A. Vasku1;  
1Faculty of Medicine, Masaryk University, Department of Pathological Physiology, Brno, 
Czech Republic, 2Faculty of Medicine, Masaryk University, Department of Preventive 
Medicine, Brno, Czech Republic, 3Central European Technological Institute, Laboratory 
of Solid Tumours, Brno, Czech Republic.

Background: Glutathione S-transferases (GSTs) represent an important 
group of isoenzymes that play a pivotal role in the detoxification of carcino-
gens. It is also known that GSTs largely contribute to the glutathione-ascor-
bic acid (vitamin C) antioxidant cycle. It has been reported previously that 
the polymorphisms in GSTs influence the dietary intake of vitamin C. The 
aim of the study was to determine whether GST genotypes modify the die-
tary intake of vitamin C and general eating behaviour with respect to food 
items containing vitamin C in the Central-European population.
Material and Methods: Nonsmoking men and women [n = 764, 309 non-obe-
se ones (78M/231F) and 455 obese ones (120M/355F)] between 16 and 
80 y of age were participants in the study. The common polymorphisms in 
GSTM1 and GSTT1 and an Ile105Val substitution in GSTP1 were genotyped. 
A FFQ as well as 7-day food records were used to estimate dietary vitamin C 
intake and basic anthropometric parameters (% of body fat, etc.) were also 
measured.
Results: In the multivariate regression modelling across the whole cohort, 
neither GSTM1 nor GSTP1 polymorphisms expressed any prediction role 
for the native dietary structure (% of macronutrients) or dietary intake of 
vitamin C. In GSTT1 polymorphism, however, the wt allele was associated 
with significantly lower dietary intake of vitamin C (88.6±57.6 for males, 
94.0±54.0 for females ) than the del allele (109.0±85 for males, 100.4±61 
for females, p = 0.04).
Discussion: In our cohort, we observed significant association of the GSTT1 
polymorphism with native dietary intake of vitamin C.

 J. Vinklarek: None. J. Novak: None. J.A. Bienertova Vasku: None. Z. Splichal: 
None. F. Zlámal: None. P. Bienert: None. D. Ambrozkova: None. A. Jackowska: 
None. S. Havlenova: None. M. Forejt: None. I. Necesanek: None. S. Rybecka: 
None. R. Hezova: None. J. Dobrovolny: None. O. Slaby: None. A. Vasku: None.

J16.50
Frequency of MYBPC3 gene mutations in hypertrophic 
cardiomyopathy patients from North-West of Iran 
L. Emrahi Govar1, M. Mohaddes Ardebili1, J. Gharesouran1, M. Toufan Tabrizi2;  
1Department of medical genetic, Faculty of medicine,Tabriz university of medical 
sciences, tabriz, Islamic Republic of Iran, 2Cardiovascular research center,Tabriz 
university of medical sciences, tabriz, Islamic Republic of Iran.

Hypertrophic cardiomyopathy (HCM) is the most common genetic cardiova-
scular disease with a prevalence of 1 in 500 general populations. The disease 
is the major cause of sudden cardiac death in the young and morbidity in the 
elderly individuals. HCM is inherited as an autosomal dominant single gene 
disease, characterized by unexplained ventricular myocardial hypertrophy. 
Cmybc is a sarcomeric thick filament protein that interacts with titin, myo-
sin and actin to regulate sarcomeric assembly. Mutations in MYBPC3 gene 
are one of the most frequent genetic causes of the HCM disease. The aim of 
the present study was to investigate the frequency and kind of MYBPC3 gene 
muations in the population of north-west of Iran. DNA was extracted from 

42 HCM patients by salting out method after obtaining informed consent. 
All exons and exon-intron flanking regions of MYBPC3 gene were evaluated 
by PCR-SSCP assay. A cohort of 42 index patients with mean age onset of 38 
including 25 familial, 10 sporadic and 8 inconclusive cases were examined. 
Twelve mutations (28%) were identified including three frameshift, 2-splice 
site, 1 nonsence and 6 missense mutations that four of them were novel. The 
onset mean age was 35 in patients carrying MYBPC3 mutations. In conclusi-
on, screening of genetic variation in MYBPC3 is useful tool for management 
of HCM in North west of Iran population.

 L. Emrahi Govar: None. M. Mohaddes Ardebili: None. J. Gharesouran: 
None. M. Toufan Tabrizi: None.

J16.51
The association analysis of lipid metabolism gene polymorphisms 
with BMI, waist circumference and blood lipidogramm parameters in 
women
I. V. Tarkovskaia1,2,3, O. S. Glotov1,2,3, E. U. Ditkina3, E. S. Vashukova1,2, A. S. Glotov1,2, I. 
V. Pugacheva1,3, O. L. Belonog3, I. V. Makhrova3, M. V. Aseev1, T. E. Ivashchenko1,2, V. S. 
Baranov1,2;  
1FSBI «The D.O.Ott Research Institute of Obstetrics and Gynecology» NWB RAMS, Saint-
Petersburg, Russian Federation, 2St-Petersburg State University, Saint-Petersburg, 
Russian Federation, 3ООО «BioGlot», Saint-Petersburg, Russian Federation.

Using the PCR-RFLP method we have studied polymorphism of 36 genes 
involved in lipid metabolism in 212 women, residents of St. Petersburg, 
aged 18 to 77. We found an association of polymorphisms in several can-
didate genes with body mass index (BMI), waist circumference (WC) and 
total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C) and very 
low-density lipoprotein cholesterol (VLDL-C) levels. We proposed a logistic 
regression models for a primary assessment of these parameters in women 
based on corresponding genetic markers tests. We estimated the efficiency 
of these models on the basis of the adjusted determination coefficient (adju-
sted R2). The highest rates of adjusted R2 are received for the VLDL-C para-
meter (R2=0.101) with the smallest forecasting error (±0.21 mmol/litre) in 
comparison with an forecasting error of the BMI (±4.1 kg/m2), WC (±10.33 
cm), TC (±0.95 mmol/litre) and the LDL-C levels (±0.83 mmol/litre). After 
the division of the group into premenopausal and postmenopausal women 
it emerged that adjusted R2 was higher in the group of postmenopausal wo-
men in comparison with the group of premenopausal women for all studied 
parameters: BMI (R2=0.44 and R2=0.043), WC (R2=0.38 and R2=0.098), TC 
(R2=0.32 and R2=0.143), LDL-C (R2=0.33 and R2=0.112), VLDL-C (R2=0.43 
and R2=0.043), respectively. Our results apparently indicate higher genetic 
determinacy of the VLDL-C in comparison with other parameters, and also 
indicatethat after the menopause genes make more contribution to levels of 
studied parameters than environmental factors. Complimentarily, we per-
formed Kendall’s correlation analysis, which partially confirmed the asso-
ciation found with thelinear regression model.

 I.V. Tarkovskaia: None. O.S. Glotov: None. E.U. Ditkina: None. E.S. 
Vashukova: None. A.S. Glotov: None. I.V. Pugacheva: None. O.L. Belonog: 
None. I.V. Makhrova: None. M.V. Aseev: None. T.E. Ivashchenko: None. V.S. 
Baranov: None.

J16.52
Molecular characterization of deletional forms of beta-thalassemia in 
Antalya, Turkey
I. Keser1, T. Bilgen1, Y. Arikan1, D. Canatan2, A. Yesilipek3, C. L. Harteveld4;  
1Akdeniz University, Medical Faculty, Department of Medical Biology and Genetics, 
Antalya, Turkey, 2AKHAV Thalassemia Center, Antalya, Turkey, Antalya, Turkey, 
3Akdeniz University, Medical Faculty, Department of Pediatric Hematology, Antalya, 
Turkey, 4Leiden University Medical Center,Department of Clinical Genetics, Leiden, the 
Netherlands, Leiden, Netherlands.

Beta-thalassemia is the most common hemoglobinopathies with a high fre-
quencies (13%) in Antalya. It is caused by the different types of mutations of 
beta-globin gene. In this study, we aimed to report the different types iden-
tified of deletional mutations and the methodological approaches to them 
in beta-thalassemia.
Beta-thalassemia carriers who were referred from Thalassemia Unit and 
AKHAV were screened by HPLC in 1171 postnatal cases in Molecular Ge-
netic Laboratory, in this study. Following gDNA extraction, beta-globin gene 
was amplified by PCR, and mutations were screened by RDBH, DNA sequen-
cing, MLPA and Gap-PCR.
Seven different types (Cod8 (-AA), Cod5 (-CT), Cod44 (-C), Cod 37/38/39 
(-GACCCAG), FSC 22/23/24 (-AAGTTGG), FSC 74/75 (-C) and Turkish type 
inv/del) of deletional mutations were found in beta-globin gene in Antalya. 
Cod44 (-C) was the most common deletional mutation with frequency of 
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4.8%. One of the mutations is located at 5’-control region, three were on 
exon-1, remaining three were on the exon-2 of beta-globin gene. When the 
deletions of one, two and seven nucleotides were caused the HbA2 incre-
asing, Turkish type inv/del that was detected by MLPA and Gap-PCR.in-
creased the HbF level.
Our data showed seven different types of deletional mutations in beta-glo-
bin gene in Antalya population. No any deletional mutation on exon-3 may 
be an important data for the function of the gene. In conclusion, our results 
confirm that cases who could not be detected the mutations by classical 
molecular genetic tests should be screened by techniques such as MLPA and 
Gap-PCR for large deletions.

 I. Keser: None. T. Bilgen: None. Y. Arikan: None. D. Canatan: None. A. 
Yesilipek: None. C.L. Harteveld: None.

J16.53
Association of MRAS and HNF1A gene polymorphisms and coronary 
artery diseases in the Tunisian population
R. Sghaier1, E. Chabchoub1, A. Attig1, H. Dridi1, R. Ben Meftah1, I. Boussaid1, A. Boumiza1, 
A. Achour1, N. Mahfoudh2, F. B. H. Slama1, R. Zemni1;  
1Department of Immunogenetics, Faculty of Medicine, University of Sousse, Sousse, 
Tunisia, 2Department of Genetics, University hospital Hedi Chekir, Sfax, Tunisia.

Cardiovascular diseases are the leading causes of death in Tunisia and in the 
world. Coronary artery diseases (CADs) are complex disorders where envi-
ronmental factors interact with particular genetic susceptibility background 
to trigger their pathogenic mechanisms.
To unravel some of the genetic aspects of these diseases, we studied the ef-
fect of MRAS and HNF1A genes on the occurrence of CADs in Tunisia sin-
ce they encode proteins involved, respectively, in the cell transformation, 
proliferation and adhesion representing key-steps of atherosclerosis, and a 
transcription factor (HNF1A) in the regulation of the transcription of several 
genes encoding CRP, fibrin, angiotensin,...
We investigated the association of single nucleotide polymorphisms (SNPs) 
rs98188870 (MRAS gene) and rs2259816 (HNF1A gene) in Tunisian pati-
ents presenting a coronary artery disease compared to normal controls. Ge-
notyping of all participating individuals was performed using mutagenically 
separated polymerase chain reaction.
Considering the dominant pattern of inheritance for SNP rs9818870 (MRAS 
gene), carriers of T allele (TT+TC) have significantly lower risk of myocar-
dial infarction (MI) (OR= 0,59 ; 95% CI [0,36-0,95]) when compared to ho-
mozygous CC.
However, the polymorphism rs2259816 (HNF1A gene) was significantly as-
sociated with CADs, (p=0,019) since individuals carrying the A-allele are at 
a higher risk for CADs (OR = 1,51 ; 95% CI=[1,07-2,14]). Interestingly, the 
A-allele was significantly associated with a higher risk of developing CADs 
within non smokers.
In conclusion, in the Tunisian population the T-allele (SNP rs9818870, 
MRAS gene) seems to have a protective role against MI. However, A-allele 
(SNP rs2259816, HNF1A gene) is a risk factor for CADs.

 R. Sghaier: None. E. Chabchoub: None. A. Attig: None. H. Dridi: None. R. 
Ben Meftah: None. I. Boussaid: None. A. Boumiza: None. A. Achour: None. N. 
Mahfoudh: None. F.B.H. Slama: None. R. Zemni: None.

J16.54
Population carrier screening for Cystic Fibrosis: Puzzles to be solved
A. BALASSOPOULOU, E. BOUTOU, E. E. DELAKI, T. TSANTZALI, G. KELLARIS, E. 
VOSKARIDOU;  
LAIKON HOSPITAL THALASSEMIA CENTER, ATHENS, Greece.

Cystic fibrosis (CF) is the second more frequent genetic disease in Greece 
following Thalaessemia. Carrier testing in general population is growing as 
an increasing number of obstetricians includes CF test in the antenatal test 
list.
Because of the great genetic heterogeneity the mutation detection rate ran-
ges between 75% - 95% in different laboratories.
Carrier screening is offered to separate partners or couples planning a preg-
nancy, or during pregnancy. Some of them report family history, while the 
majority ask the test for prevention reasons only. DGGE and recently HRM 
analysis are used for the scanning of multiple exons and their correspon-
ding intron boundaries of the CFTR gene. Eleven exons are scanned routine-
ly covering about 85% of CFTR gene mutations identified in the Greek po-
pulation. Carriers are offered genetic counselling and partner testing while 
couples at risk are offered prenatal diagnosis. The recorded results are from 
January 2005 to December 2012.
A total of 5500 individuals were screened and 207 carriers (3.8%) were 

identified. All carrier partners were screened, and subsequently 3 carrier 
couples were identified.
Twenty five mutations, seventeen polymorphisms and 5 novel alterations 
are recorded.
Intriquingly, scanning methods, in contrast to commercially available kits, 
may reveal novel non described gene alterations with unpredicted signi-
ficance, rendering interpretation and genetic counseling rather complex. 
Additional questions emerge concerning the pathogenicity of alterations 
already referred to as mutations (F1052V, D1312G), due to their higher in-
cidence in general population relatively to their corresponding frequency in 
CF chromosomes.

 A. Balassopoulou: None. E. Boutou: None. E.E. Delaki: None. T. Tsantzali: 
None. G. Kellaris: None. E. Voskaridou: None.

J16.55
Population analysis of non-syndromic sensorineural deafness in 
Mexico: profiles of its genomic distribution.
F. Loeza-Becerra1, M. R. Rivera-Vega2, L. M. Gonzalez-Huerta3, H. Urueta-Cuellar3, M. 
Martinez-Saucedo3, P. Berruecos2, S. Cuevas-Covarrubias2;  
1Secretaria de Salud, UMSNH, Mexico, D.F., Mexico, 2Hospital General de Mexico, 
Universidad Nacional Autonoma de Mexico, Mexico, D.F., Mexico, 3Hospital General de 
Mexico, Mexico, D.F., Mexico.

Mexico is a multiethnic and multicultural country. Deafness is the 2nd most 
common disability in some geographical regions and has predominated for 
more than a century. Mutations in GJB2 gene cause most cases of non-syn-
dromic sensorineural hearing loss. In this study, 104 families were studied 
to determine the geographical distribution and type of causative mutations 
in four regions of the center-west of the country. Except for a northern re-
gion, the rest of regions were in Hardy-Weinberg equilibrium. Taking in ac-
count the Rh gene frequency and ABO, Fy and MN systems we found admix-
ture of Amerindians (78% to 85%), Europeans (13% to 20%) and Africans 
(1% to 2%). Six mutations were found to be present (three transitions, two 
transversions and one deletion: c.250G> A, c.132G> A, c.79G> A, c.427C> T, 
c.91T> A and c.35DelG ). The wild type frequency was 43%. Only one case 
showed alterations in GJB6 gene and other one showed no mutation.

 F. Loeza-Becerra: None. M.R. Rivera-Vega: None. L.M. Gonzalez-Huerta: 
None. H. Urueta-Cuellar: None. M. Martinez-Saucedo: None. P. Berruecos: 
None. S. Cuevas-Covarrubias: None.

J16.56
GJB2 and GJB6 genes mutations associated with prelingual 
nonsyndromic hearing loss
C. Dragomir1, A. Stan1, E. Severin2, I. Visanoiu1, L. Savu1;  
1Genetic Lab, Bucharest, Romania, 2University of Medicine and Pharmacy, Bucharest, 
Romania.

Introduction: The DFNB1 locus accounts for approximately 50% of conge-
nital, severe-to-profound, autosomal recessive nonsyndromic hearing loss. 
Mutations in the GJB2 and GJB6 are associated with deafness at the DFNB1 
locus. More than half of Caucasians with two identifiable GJB2 mutations 
are homozygous for the c.35delG point mutation. Approximately 2% of in-
dividuals with DFNB1 have one identifiable GJB2 mutation and one of two 
large deletions that include a portion of GJB6. In this respect, our aim was 
to use molecular testing of children at risk for confirmation of diagnosis and 
early intervention. Material and Methods: The study was carried out on 310 
children with prelingual hearing loss. The 35delG GJB2 mutation was detec-
ted by ARMS-PCR using primers for normal and mutant alleles. We inclu-
ded beta-actin sequence detection as internal control. Analysis of del(GJB6-
D13S1830) and del(GJB6-D13S1854) was performed by multiplex PCR. 
The GJB2 gene sequencing was carried out on 27 children. Results: 35delG 
mutation was detected in 36.12% of the 310 children tested. Homozygous 
status for 35delG mutation was found in 110 patients and 2 patients were 
heterozygous for this mutation. None of 310 children was found to have 
GJB6 mutations. GJB2 gene sequencing was performing for 27 children with 
negative results for the three mentioned mutations.The GJB2 gene sequen-
cing revealed the recessive splice site IVS1+1G>A mutation in a homozygous 
status in two children.
Conclusions: Our results were in accordance with the main causes of conge-
nital hearing loss allowing early detection and timely intervention at child-
ren with hearing impairment.

 C. Dragomir: None. A. Stan: None. E. Severin: None. I. Visanoiu: None. L. 
Savu: None.
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J16.57
Analysis of GSTP1 and GSTA1 gene polymorphisms in Polish 
population using pyrosequencing.
O. Zakerska-Banaszak1,2, I. Sobieraj2, A. Bartkowiak3, A. Mikstacki4, B. Tamowicz4, M. 
Szalata2,3, R. Slomski2,3, M. Skrzypczak-Zielinska3;  
1The NanoBioMedical Centre, Adam Mickiewicz University, Poznan, Poland, 2Department 
of Biochemistry and Biotechnology, University of Life Sciences, Poznan, Poland, 3Institute 
of Human Genetics, Polish Academy of Sciences, Poznan, Poland, 4Department of 
Anaesthesiology and Intensive Care Medicine, Poznan University of Medical Sciences, 
Poznan, Poland.

Glutathione S-transferases (GSTs) are a family of enzymes that play an im-
portant role in detoxification of many hydrophobic and electrophilic com-
pounds including drugs, xenobiotics and carcinogens by catalyzing the 
conjugation with reduced glutathione. GSTA1 gene encodes a glutathione 
S-transferase belonging to the alpha class (α-GST), which is dominant in 
the liver. Product of the GSTP1 gene is a pi class glutathione S-transferase 
(π-GST) also present in the liver. These proteins level measurements are 
used in multiple studies as a hepatotoxicity indicator of different anaesthe-
tics, including sevoflurane. Both of genes selected for analysis are known 
to be highly polymorphic. Genetic variations can influence for the GST level 
and an individual‘s susceptibility of the toxicity and efficacy of drugs detoxi-
cated in the liver, including sevoflurane.
As a first step the aim of our study was to determine the frequency distri-
bution of nucleotide changes -52C/T (rs3957356), -69G/A (rs3957357) 
and -567A/C (rs4715332) in GSTA1 promoter region and 313A/G (rs1695), 
341C/T (rs1138272) in GSTP1, known to decrease the enzymes activity, in 
the Polish patients under sevoflurane anaesthesia. We analyzed DNA samp-
les from 135 patients anaesthesized with sevoflurane using nested-PCR and 
pyrosequencing as a genotyping method. Allele frequencies estimated in our 
study for GSTA1 gene were: 44,6% (-52T), 20,5% (-69A), 1,5% (-567C). Al-
lele 313G and 341T in the GSTP1 gene were identified with frequency 36% 
and 13% respectively. The obtained results in our study are similar to the 
determined in others European populations based on the literature data.

 O. Zakerska-Banaszak: None. I. Sobieraj: None. A. Bartkowiak: None. A. 
Mikstacki: None. B. Tamowicz: None. M. Szalata: None. R. Slomski: None. M. 
Skrzypczak-Zielinska: None.

J16.58
Marked differences of haplotype tagging SNP distribution, linkage, 
and haplotype profile of IL23 receptor gene in Roma population 
samples
L. Magyari1,2, D. Varszegi3, P. Sarlos4, L. Jaromi1,2, J. Bene1, B. Duga1, K. Hadzsiev1, P. 
Kisfali1,2, K. Komlosi1, E. Kovesdi1,2, P. Matyas1, A. Szabo1,2, R. Szalai1,2, B. Melegh1,2;  
1Department of Medical Genetics, University of Pecs, Pecs, Hungary, 2Szentagothai 
Research Centre, Pecs, Hungary, 3Department of Dermatology, Venereology and 
Oncodermatology, University of Pecs, Pecs, Hungary, 41st Department of Internal 
Medicine, University of Pecs, Pecs, Hungary.

Polymorphisms of the interleukin-23 receptor (IL23R) gene have been found 
to play an important role in the development of several autoimmune di-
seases (ankylosing spondylitis, inflammatory bowel diseases, psoriasis, Sjö-
gren syndrome, systemic lupus erythematosus). We examined five suscep-
tible (rs10889677, rs1004819, rs2201841, rs11805303, rs11209032), one 
protective (rs7517847) and two neutral variants (rs7530511, rs1884444) 
of the IL23R gene in pooled DNA of healthy Roma (Gipsy) and Hungarian 
population samples. Our aim was to determine the genetic variability of the 
major haplotype tagging polymorphisms, and the haplotype profile of IL23R 
between the two groups. A total of 273 Roma cases and 253 Hungarian con-
trols were genotyped using PCR/RFLP assay. Comparing the five susceptible 
conferring alleles, there were significant increase (p < 0.05), while in the 
protective alleles, there were decrease in the allele frequencies in Roma po-
pulation (p < 0.05). One of the neutral alleles showed increase, the another 
one did not differ between the two groups. The haplotype analysis of the 
SNPs revealed fundamentally different association types of SNPs in the two 
groups; moreover, the frequencies of the various haplotypes also exhibited 
strong differences, as of ht4 and ht5 haplotypes were significantly higher, 
whereas the frequencies of ht2 and ht3 haplotypes were significantly lower 
in the Roma population than in Hungarians (p< 0.05). The data presented 
here show profound differences in the IL23R genetic profiles in the Roma 
population, that likely has also clinical implications in respect their possible 
role in the development of certain immunological diseases.

 L. Magyari: None. D. Varszegi: None. P. Sarlos: None. L. Jaromi: None. J. 
Bene: None. B. Duga: None. K. Hadzsiev: None. P. Kisfali: None. K. Komlosi: 
None. E. Kovesdi: None. P. Matyas: None. A. Szabo: None. R. Szalai: None. B. 
Melegh: None.

J16.59
Analysis of mitochondrial mutations related to hearing loss in 
Brazilian patients using mass spectrometry
E. L. Sartorato, R. M. Alves, P. M. Miranda, S. M. S. Costa;  
Universidade Estadual de Campinas, Campinas - São Paulo, Brazil.

Sensorineural hearing loss is the most common cause of sensory loss affec-
ting at least 1 every 1000 births and presenting a diverse etiology. Among 
the genetic causes, mitochondrial mutations are present in about 1% of pre-
lingual hearing loss in children, and reaching 5% in post-lingual hearing loss 
in the Caucasian population, thus being the second most common cause, 
behind only the 35delG mutation in the GJB2 gene. So far 61 mutations in 
mtDNA have been reported as possible causes of deafness, and the analysis 
of all these changes by conventional techniques such as PCR or sequencing 
generates a high cost and demand a very long time, so it is necessary new 
techniques for analyzing large amounts of data. The use of platform mass 
spectrometer - Sequenom, Inc. (San Diego, CA) using the technique MALDI-
TOF MS (Matrix Assisted Laser Desoption Ionization-Time of Flight Mass 
Spectrometry) has important advantages for high-throughput analysis as 
the Multiplex PCR. Therefore, the objective of this study was to trace the 52 
main mutations in mtDNA related with hearing loss through mass spectro-
metry. Our sample was consisted of 50 Brazilian patients with non-syndro-
mic sensorineural hearing loss and 50 controls. The results have presented 
11 patients with the A827G mutation, five patients with the A1555G muta-
tion and 1 patient with G15927A and G8363A mutations. The Mass Spec-
trometer platform proved highly efficient for the analysis of 5200 changes 
simultaneously with a cost and time significantly shorter than traditional 
techniques.

 E.L. Sartorato: None. R.M. Alves: None. P.M. Miranda: None. S.M.S. Costa: 
None.

J16.60
Study of F2, F5, MTHFR, MTR, MTRR genes in association with 
recurrent miscarriage
A. Nagimtayeva, A. Borovikova, M. Bayanova, D. Zhanataeva, Z. Serikpaev, L. Saidildina, 
G. Abildinova;  
National Research Center Maternal and Child Health, Astana, Kazakhstan.

In order to determine the frequency of polymorphic alleles of genes F2, F5, 
MTHFR, MTR, MTRR in the development of miscarriage were studied the 
132 women with recurrent abortions. Single nucleotide polymorphisms - 
C677T and 1298 A> C gene MTHFR, G1691A gene F5, G20210A gene F2, 
A2756G gene MTR, as well as 66 A> G MTRR gene were typed by PCR.
The frequency of homozygotes for the MTHFR C677T favorable variant - 
44.1% (C / C), the frequency of heterozygotes - 55.9% (C / T). The frequency 
of homozygotes for the favorable variant of the gene MTHFR (1298 A> C) is 
44.2% (A / A), homozygous for mutant variants - 2.9% (C / C), the frequency 
of heterozygotes - 52.9% (A / C).
F5 G1691A: frequency of homozygotes for the favorable variant is 58, 3% G 
/ G), the frequency of heterozygotes - 42, 2% (G / A). Homozygous for the 
favorable gene variant F2 G20210A - 25% G / G, the frequency of hetero-
zygotes was - 75% GA. MTR (A2756G): the frequency of homozygotes for 
the favorable variant - 13.8%, the frequency of heterozygotes was 86.2%. 
MTRR (66 A> G): the frequency of homozygotes for the favorable option 
was 13.50%, 81.1% was heterozygous, homozygotes for mutant variants 
amounted to - 5.4%.
In conclusion, polymorphic alleles of the gene (MTHFR 1298S, MTRR 66G) 
have a greater impact on the development of disease in comparison with 
others (MTHFR 677T, MTR 2756G) and their combination increases the risk 
of recurrent miscarriage.

 A. Nagimtayeva: None. A. Borovikova: None. M. Bayanova: None. D. 
Zhanataeva: None. Z. Serikpaev: None. L. Saidildina: None. G. Abildinova: 
None.

J16.61
Phenotypic features in Beta thalassemia mutations Heterozygotes 
from Brazil
C. R. Bonini-Domingos, G. C. S. Carrocini, I. F. Estevão;  
UNESP, São José do Rio Preto-SP, Brazil.

Thalassemias occur in individuals of all ethnic backgrounds and are the 
most common genetic diseases worldwide. Heterozygotes for β-thalassemia 
are, in general, free of symptoms but have hypochromic microcytic red cells 
with low mean corpuscular hemoglobin (MCH) and mean corpuscular volu-
me (MCV). In this work, 328 blood samples of β-thalassemia Heterozygotes 
were analyzed, by molecular procedures, to identify correlations between 
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hematological data and theβ-globin gene mutation. The results show the 
predominance (39.79%) of the CD39 mutation in the southeastern region 
and 78.78% of the IVS1-6 mutation in the northeastern region from Brazil. 
These results reflect the ethnical differences in each Brazilian region which 
originate mainly due to the admixture of the population. The IVS1-6 (T>C) 
heterozygotes, a mutation expressing a β+ phenotype had higher MCV and 
MCH. A higher Hb A2 was observed for the IVS1-1 (G>A) mutation and a hig-
her Hb F for the CD39 mutation, both expressing β0 phenotypes (p<0.0001). 
The data observed were different to published results of molecular thalasse-
mia analyses in the Brazil. Hence it is very important to consider the forma-
tion of the population, the method of analysis used, the type of thalassemia, 
the influence of and the environment in relation to the phenotype evaluati-
on. To establish β-Thalassemia preventive programs using the most up-to-
date techniques it is important to identify the real prevalence of the mutants 
in each Brazilian region.

 C.R. Bonini-Domingos: None. G.C.S. Carrocini: None. I.F. Estevão: None.

J16.62
Phenotypic variability in a Hungarian family with a novel TSC1 
mutation
E. Kovesdi1,2, K. Hadzsiev1,2, K. Komlosi1,2, I. Janicsek1,2, J. Bene1,2, L. Magyari1,2, L. Jaromi1,2, 
B. Duga1,2, K. Sumegi1,2, A. Szabo1,2, Z. Banfai1,2, B. Melegh1,2;  
1University of Pecs, Department of Medical Genetics, Pecs, Hungary, 2Szentagothai Janos 
Research Center, Pecs, Hungary.

Tuberous sclerosis is a multiorgan, autosomal dominant disorder, caused 
by mutations in the TSC1 or TSC2 genes. The encoded proteins-hamartin 
and tuberin- are involved in the control of cell migration, proliferation and 
differentiation. Mutation in either gene results in loss of control of cell grow-
th and division, and therefore predispose to tumor formation. Clinical signs 
include non-malignant brain tumors, skin, eye, heart and kidney abnorma-
lities. We investigated a Hungarian family, with epilepsy of various age on-
set, and MRI studies raising the possibility of tuberous sclerosis. While epi-
lepsy in the grandmother started only at the age of 39 years, seizures in her 
younger daughter occurred at age 17; her eldest daughter is still asympto-
matic at the age of 33 years. In the 5 year old boy the first seizure was seen 
at 15 months, his maternal uncle is treated with epilepsy since 8 month of 
age; the corresponding MRI alterations correspond with the severity of the 
symptoms seen in the male family members. Our department started mole-
cular genetical analysis of TSC1 and TSC2 genes in 2012, the investigation 
of this family confirmed a previously non described, de novo heterozygous 
point mutation (c.2523 C>T) in exon 20 of TSC1 gene leading to a prematu-
re stop codon. The mutation was detected in all examined family members 
even in the so far asymptomatic mother. Despite the increasing data on the 
pathomechanism of tuberous sclerosis, there is still little known about the 
genetic modifying factors influencing the broad intra-and interfamilial phe-
notypic variability.

 E. Kovesdi: None. K. Hadzsiev: None. K. Komlosi: None. I. Janicsek: None. J. 
Bene: None. L. Magyari: None. L. Jaromi: None. B. Duga: None. K. Sumegi: 
None. A. Szabo: None. Z. Banfai: None. B. Melegh: None.

J16.63
Genetic polymorphisms at TNFα, TLR2, TLR4, TGFβ, CD14 and CCR2 
genes in patients with lower limbs infections.
M. Zagozda1,2, A. Sarnecka1,2, P. Andziak2, H. Galkowska1, W. L. Olszewski3,2, M. Durlik1,2;  
1Medical Research Center, Polish Academy of Sciences, Department of Surgical Research 
& Transplantology, Warsaw, Poland, 2Central Clinical Hospital, Ministry of Internal 
Affairs, Warsaw, Poland, 3Medical Research Center, Polish Academy of Sciences, 
Department of Human Epigenetics, Warsaw, Poland.

Introduction: Chronic wounds are still growing challenge due to demo-
graphic changes and increased risk of artherosclerosis as well as diabetes. 
In innate response during bacterial infections toll like receptors, pro- and 
anti-inflammatory cytokines, chemokines as well as their receptors takes 
part. Few of them could have an essential role in the healing of pathological 
wounds like venous leg ulcer.
Aim of the study: The purpose of this study was to define genetic markers 
which could be responsible for predisposition to bacterial infections deve-
lopment in human lower limbs. Material and methods: The study populati-
on with serious infections (including sepsa) and with long-healing wounds 
consisted of 59 patients in each group and 25 patients with severe ulcers. 
A control group of 130 blood donors was ethnically matched to the study 
groups and randomly selected to comparing the study data.
The presence of polymorphic variants in six genes was investigated by PCR-
RFLP method. Results: In group of serious infections we noted statistical 

importance of polymorphic genotypes in TNF-α
(-308G/A), TGF-β 29 codon (T/C),and TLR4 (1363C/T) genes. Group of 
long-healing wounds was characterized by additional importance of ge-
notype TT in TLR2 gene (2029C/T). In the group with severe ulcers only 
polymorphisms of TGF-β and TLR4 genes, in described positions, were sta-
tistically significant. Conclusions: We cannot define single genetic marker 
responsible for occurrence of individual infection however it seems that 
TNF-α polymorphism is not crucial in severe ulcers and TLR2 polymorphic 
variant could predispose to long time of healing wound.

 M. Zagozda: None. A. Sarnecka: None. P. Andziak: None. H. Galkowska: 
None. W.L. Olszewski: None. M. Durlik: None.

J16.64
Effect of estrogen receptor α PvuII and XbaI polymorphism on growth 
and bone mineral density in thalassemia major patients
R. Kumar1,2, K. Singh2, S. Agarwal2;  
1Sri Aurobindo Institute of Medical Sciences, Indore, India, 2Sanjay Gandhi Post Graduate 
Institute of Medical Sciences, Lucknow, India.

Background: The etiology of bone disease in thalassemia is poorly under-
stood. Numerous data indicate that polymorphism of estrogen receptor α 
(ERα) may predict lipid levels, lipid response to hormone replacement the-
rapy (HRT), bone fracture risk, bone mineral density (BMD) and changes in 
BMD over time. In humans, estrogens influence many physiological proces-
ses, which include not only reproduction, cardiovascular health, bone inte-
grity, but also cognition and behaviour.
Aim: In this study we aimed to evaluate distribution of ERα PvuII and XbaI 
genotypes and their effect on growth and bone mineral density in Thalasse-
mia major patients of North India.
Material and Method: 150 β thalassemia major patients were assigned for 
the study. ERα PvuII and XbaI polymorphism was determined by PCR-re-
striction fragment length polymorphism (RFLP).
Result: PvuII genotype was distributed as follows: PP 24.5% , Pp 35.8% , 
pp 38.7% . Frequency of XbaI genotype was: XX 12.3% (n=13), Xx 34.9% 
(n=37), xx 51.9% (n=55). Four haplotypes with following frequencies were 
recognized: PX 17.3%, px 47.4%, Px 24.4% and pX 10.9%. We have obser-
ved significant association of PvuII digested estrogen polymorphism with 
low bone density at spine (P=0.010) and BMI (P=0.012) and in case of Xba I 
association was observed with height (P=0.001), weight ( P=0.09) and BMI 
(P=0.007).
Conclusion: ERα gene polymorphism is probably one of the genetic factors 
contributing for low bone mass so it may be used as diagnostic or therapeu-
tic marker.

 R. Kumar: None. K. Singh: None. S. Agarwal: None.

J16.65
Carrier frequency of SLC26A5 (Prestin) gene mutation c.-53-2A>G 
among 16 ethnic populations of Eurasia
L. U. Dzhemileva1, N. A. Barashkov2,3, O. L. Posukh4,5, R. I. Khusainova1,6, V. L. Akhmetova1, 
I. M. Khidiyatova1,6, S. L. Lobov1, D. U. Kuznetsov1, R. R. Valiev6, S. A. Fedorova2, E. K. 
Khusnutdinova1,6;  
1Institute of Biochemistry and Genetics, Ufa Research Center, Russian Academy 
of Sciences, Ufa, Russian Federation, 2Yakut Scientific Centre of Complex Medical 
Problems, Siberian Branch of the Russian Academy of Medical Sciences, Yakutsk, 
Russian Federation, 3M.K. Ammosov North-Eastern Federal University, Yakutsk, Russian 
Federation, 4Institute of Cytology and Genetics, Siberian Branch of the Russian Academy 
of Sciences, Novosibirsk, Russian Federation, 5Novosibirsk State University, Novosibirsk, 
Russian Federation, 6Bashkir State University, Ufa, Russian Federation.

Hearing impairment is one of the most common sensorineural disorders 
and the incidence of profound deafness is about one per 1000 at birth. The 
GJB2 gene mutations make the largest contribution to hereditary hearing 
impairment. A single nucleotide change IVS2-2A>G (NM_198999.1:c.-53-
2A>G) in second intron of SLC26A5 gene has been reported in association 
with hearing loss. This study presents the data on the carrier frequencies 
of major SLC26A5 mutation c.-53-2A>G among 1310 healthy persons from 
16 various populations of Eurasia: Bashkirs, Tatars, Chuvashes, Udmurts, 
Komi-Permyaks, and Mordvins, (Volga-Ural region of Russia), Russians, 
Belarusians, Ukrainians, Veps, and Karelians (East Europe), Abkhazians, 
Kazakhs, and Uzbeks (Central Asia), Yakuts, and Altaians (Siberia). Mutation 
c.-53-2A>G in heterozygous state was found in 24 subjects out of 1310 ex-
amined individuals: Belarusians (1), Ukrainians (2), Tatars (3), Chuvashes 
(1), Mordvins (4), Komi-Permyaks (6), Russians (3), Kazakhs (2), Abkhazi-
ans (1), Altaians (1) . Highest carrier frequency of c.-53-2A>G was revealed 
in Finno-Ugric populations of Mordvins (5.4%) and Komi-Permyaks (6.0%). 
Lower rates of this mutation were found in Slavic populations of Russians 
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(2.3%), Ukrainians (2.5%) and Belarusians (1.3%), and in Turkic populati-
ons of Tatars (2.5%), Chuvashes (2,6%), Kazakhs (2,5%), Altaians (1,3%) 
and this mutation was absent in Bashkirs, Yakuts, Uzbeks, Veps, and Kare-
lians.
The data on the mutation c.-53-2A>G (SLC26A5) rates in studied ethnic 
groups can be used to investigate the prospective founder effect in origin 
and prevalence of this mutation in Eurasia and consequently in populati-
ons worldwide.This study was supported by RFBR grants (11-04-01221-а), 
(12-04-00342-а), (12-04-98520-р_vostok_а), (12-04-97004-р_povolje_а), 
(12-04-31230-mol_а).

 L.U. Dzhemileva: None. N.A. Barashkov: None. O.L. Posukh: None. R.I. 
Khusainova: None. V.L. Akhmetova: None. I.M. Khidiyatova: None. S.L. 
Lobov: None. D.U. Kuznetsov: None. R.R. Valiev: None. S.A. Fedorova: 
None. E.K. Khusnutdinova: None.

J16.66
Investigation of IL23R gene variants in Romanian ankylosing 
spondylitis patients
O. Popa1, E. Kriegova2, L. Popa3, M. Cherciu1, M. Dutescu4, M. Bojinca1, V. Bojinca1, P. 
Schneiderova2, C. Bara1, M. Petrek2;  
1University ‚Carol Davila‘, Faculty of Medicine, Bucharest, Romania, 2Faculty of Medicine 
and Dentistry, Palacky University, Olomouc, Czech Republic, 3Molecular Biology 
Department, ‚Grigore Antipa‘ National Museum of Natural History, Bucharest, Romania, 
4National Institute of Blood Transfusion, Bucharest, Romania.

Ankylosing spondylitis (AS) is a chronic rheumatic disease characterized by 
inflammation in the spine and sacroiliac joints. Interleukin 23 (IL23) is an 
important cytokine that acts through the signaling complex IL12Rb1-IL23R. 
Recent studies have reported the associations of IL23R gene single nucleoti-
de polymorphisms (SNPs) with the risk of AS in Caucasian populations.
Objectives: The aim of this study was to investigate the association of IL23R 
gene SNPs with the risk of AS in Romanian population.
Methods: Nine SNPs mapping to IL23R gene (rs11805303, rs7530511, 
rs10489629, rs2201841, rs11465804, rs11209026=Arg381Gln, rs1343151, 
rs11209032, rs1495965) were genotyped in 168 consecutive AS patients 
and 161 healthy controls of Romanian ethnicity using the Sequenom Mas-
sARRAY platform (Sequenom, San Diego, CA) and/or TaqMan assays (Ap-
plied Biosystems, USA). Statistical analyses were performed with PLINK and 
Haploview softwares.
Results: We found no association between AS and individual SNPs in IL23R 
gene. The combined analysis of the studied SNPs revealed the association 
between AS and the 3-marker haplotype GCG rs11209026/rs1343151/
rs11209032 (30% in patients versus 38% in controls, p=0.02, OR 0.69). 
The extended haplotype TTGCG rs2201841/rs11465804/rs11209026/
rs1343151/rs11209032 was also significantly underrepresented in pati-
ents (24.5% versus 33.4% in controls, p=0.01, OR 0.65), thus conferring a 
lower risk for the disease. The prevented fraction associated with these ha-
plotypes was 9.3% for GCG and 8.3% for TTGCG haplotype.
Conclusion: These findings confirm the contribution of IL23R gene variants 
to AS susceptibility in the Romanian population.
Grant support: CZ.1.05/2.1.00/01.0030, IGA_UP_ LF_2010_008 and 
2013_009.

 O. Popa: None. E. Kriegova: None. L. Popa: None. M. Cherciu: None. M. 
Dutescu: None. M. Bojinca: None. V. Bojinca: None. P. Schneiderova: None. C. 
Bara: None. M. Petrek: None.

J16.67
Distribution of HIV resistance/susceptibility associated genetic 
markers in a healthy brazilian urban population sample
E. L. Silva, S. F. Oliveira, M. N. K. Guimarães;  
Universidade de Brasília, Brasília, Brazil.

ABSTRACT: The Brazilian people have a peculiar history, considering the in-
fluence of Amerindian, European and African genetics. Population genetics 
is a powerfull instrument to better understand the formation of a people, 
even their susceptibility or resistance to diseases. The knowledge of human 
genetic variability and the analysis of the possible resistance to diseases, 
like the infection of human immunodeficiency virus (HIV), are as important 
as the study of the etiology or the biological cycles of the virus. OBJECTI-
VE: Evaluate genotypic distribution of a 32 base pairs deletion in the CCR5 
gene, CCR5Δ32, and microsatellite markers TNFc, TNFd and TNFe, which 
are genetic markers associated with resistance/susceptibility to HIV, in a 
Brazilian healthy urban population sample. RESULTS: The frequency of the 
32 base pairs deletion was 5.5%, the allele 2 of TNFc was found with a fre-
quency of 9%, lower than previously reported in other populations in Brazil, 

Africa and Europe. TNFd and TNFe had the allele 3 as the most frequent 
and the haplotype formed by alleles TNFc *1, TNFd *3 and TNFe *3 was the 
most common. CONCLUSION: The frequency of the CCR5Δ32 has allowed 
the proposal of a gradient associated with the presence of European ance-
stry and corroborates the view that the population of Brasilia and also from 
this geographical region is a brief of the population. The description of the 
distribution of alleles for loci TNFc, TNFd and TNFe contributes to a better 
understanding of these markers, never studed before in Brasilia.

 E.L. Silva: None. S.F. Oliveira: None. M.N.K. Guimarães: None.

J16.68
Relation of the CD36 gene polymorphisms to the risk of nephropathy
i. samri1, l. bouguenouch1, s. jaafour2, f. moufid1, t. sqalli houssaini2, k. ouldim1;  
1Department of Genetics and Medical oncogenetics, Hassan II University Hospital, FEZ, 
Morocco, 2Nephrology Department, Hassan II University Hospital, FEZ, Morocco.

Introduction: 
CD36, also called thrombospondin receptor and platelet glycoprotein IV 
(GPIV), is a membrane glycoprotein acting as a receptor for matrix proteins 
including collagen and thrombospondin. A role for CD36 in the pathogenesis 
of atherosclerosis, inflammation and lipid metabolism has been well-docu-
mented. However, little is known about the role of CD36 in renal diseases. 
Based on these data, we are currently studying the relationship between 
three polymorphisms of the CD36 gene and susceptibility to renal diseases 
in the Moroccan population.
Methods:
A population of 400 subjects from morocco are analyzed according to cli-
nical parameters.Out of them 200 controls and 200 nephropathic patients 
are genotyped for three SNPs : rs1761667 (G > A), rs1527479 (A>G) using 
polymerase chain reaction and restriction fragment length polymorphism 
(PCR–RFLP) and (A>C) -178 by PCR and sequencing analysis. Statistical ana-
lysis is followed.
Results and discussion: 
In patients population :
For rs1527479 (A>G), the A/G genotype was prevalent in 48.95%, the A/A 
was 33.33% and the G/G was 17.70%.
For rs1761667(G>A), the G/A haplotype was predominant with 45.83%, the 
A/A was 35.41% and the G/G was present in 18.75%.
We notice the predominace of the heterozygous and the homozygous haplo-
types of this two SNP in patients population.
The sequencing of the third SNP and all controls are being studied actually.
Conclusion: 
Once the study is completed, the intent of this review is to develop the con-
cept that CD36 is a prototypic inflammatory receptor that contributes to the 
pathogenesis of various nephropathies.

 I. samri: None. L. bouguenouch: None. S. jaafour: None. F. moufid: None. T. 
sqalli houssaini: None. K. ouldim: None.

J16.69
Inherited thrombophilia and pregnancy complications in Georgian 
population
N. Pirtskhelani1, N. Kochiashvili1, L. Makhaldiani2, N. Pargalava3, E. Gaprindashvili2, K. 
Kartvelishvili1;  
1National Forensics Bureau/Forensic Biology (DNA) Department, Tbilisi, Georgia, 
2Institute of Hematology and Transfusiology, Tbilisi, Georgia, 3Georgian Centre of 
Angiology and Vascular Surgery, Tbilisi, Georgia.

Background: Inherited thrombophilia (Factor V Leiden (FVL G1691A), Pro-
thrombin (PTH G20210A) and Methylenetetrahydrofolate reductase (MTH-
FR C677T) gene mutations, as a risk factors for pregnancy complications 
have gained much attention in the scientific community. Published results 
suggest that inherited thrombophilia plays a significant role in the develop-
ment of gestational vascular complications and represents a cause of mater-
nal and fetal morbidity and mortality.
Aim: The aim of study was to evaluate how inherited thrombophilia is as-
sociated with Gestational vascular complications in women of Georgian po-
pulation.
Methods: 140 patients with gestational vascular complications and 50 
healthy controls were genotyped by PCR.
Results: The presence of MTHFR homo/heterozygous forms was significant-
ly higher in women with pregnancy complications (84.69%) than in con-
trols (32%).
In patients homozygosity for FVL/PTH/MTHFR was found to be 0%, 
0%,16.32% respectively and heterozygosity was found to be 8.16%, 4.08%, 
68.37% respectively, while frequency of heterozygosity in healthy individu-
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als has been reported as 0%, 0%, 32%.
Our results showed that triple heterozygous forms for FVL/PTH/MTHFR (2 
cases) and double heterozygosity for FVL/MTHFR mutations (1 case) were 
founded in patients, while no mutations were founded in controls except 
heterozygous form of MTHFR.
Conclusion: The preliminary analysis indicate that investigated mutations, 
especially MTHFR have the significant role in increasing of risk of develop-
ment of pregnancy complications in Georgian population and the future in-
vestigations in this area would be especially important.
The study has been funded by the grant FR/792/7-140/11 of Shota Rusta-
veli National Science Foundation of Georgia.

 N. Pirtskhelani: None. N. Kochiashvili: None. L. Makhaldiani: None. N. 
Pargalava: None. E. Gaprindashvili: None. K. Kartvelishvili: None.

J16.70
Association between IL28B and the response of treatment to HCV3 
infection
L. M. Garrido1,2, L. C. Pereira1,2, A. La Luna1,2, A. C. S. S. Nastri1, F. M. Malta1, L. N. 
Cavalcante3, A. L. D. Angelo3, F. F. Souza4, E. V. Martins Jr5, R. L. Hayden5, A. L. A. Ramos6, 
J. Ramos6, E. Rondinelli6, C. A. Villela-Nogueira6, A. L. C. Martinelli4, A. C. Lyra3,7, J. R. R. 
Pinho1,8, H. Krieger1,2;  
1University of São Paulo, São Paulo, Brazil, 2Instituto Nacional de Genética Médica 
Populacional, Porto Alegre, Brazil, 3Federal University of Bahia, Salvador, Brazil, 
4University of São Paulo, Ribeirão Preto, Brazil, 5Universdade Metropolitana de Santos, 
Santos, Brazil, 6Federal University of Rio de Janeiro, Rio de Janeiro, Brazil, 7Hospital São 
Rafael, Salvador, Brazil, 8Albert Einstein Jewish Hospital, São Paulo, Brazil.

Hepatitis C virus infection affects about 3% of world population, and about 
80% of them will develop chronic active hepatitis that may evolve toward 
cirrhosis and hepatocellular carcinoma. Reports from several independent 
GWAS studies and other sources showed that some polymorphisms close 
to IL28B gene were strongly associated to therapeutic response to interfe-
ron based treatment, and also with spontaneous clearance of HCV. These 
studies indicated a strong correlation between genotypes of polymorphis-
ms RS12979860 and RS8099917 and the outcome of the treatment with 
interferon in patients infected with genotypes 1 and 4 of HCV. This asso-
ciation was not clear with patients infected with HCV genotypes 2 or 3 due 
to discrepant results from different studies, although study performed with 
an Italian sample infected with these genotypes showed an association bet-
ween polymorphism RS12979860 and therapeutic response of patients that 
do not achieve a rapid virologic response (no RVR). In Brazil, the genotype 3 
is the second most prevalent HCV genotype with about 25-30% of reported 
cases. In order to verify the influence of the IL28B polymorphisms in this 
highly admixed population, a meta-analysis of 5 independent cohorts was 
conducted aiming to associate treatment outcome and the polymorphisms 
RS12979860 e RS8099917 genotypes. The results clearly indicated that both 
SNPs are associated with response, but the RS8099917 (effect χ21=14.6; he-
terogeneity χ24=1.32) showed a stronger association, indicating that it is a 
more reliable marker for HCV3 IFN therapy. (Supported by CNpq)

 L.M. Garrido: None. L.C. Pereira: None. A. La Luna: None. A.C.S.S. 
Nastri: None. F.M. Malta: None. L.N. Cavalcante: None. A.L.D. Angelo: 
None. F.F. Souza: None. E.V. Martins Jr: None. R.L. Hayden: None. A.L.A. 
Ramos: None. J. Ramos: None. E. Rondinelli: None. C.A. Villela-Nogueira: 
None. A.L.C. Martinelli: None. A.C. Lyra: None. J.R.R. Pinho: None. H. Krieger: 
None.

J16.71
Investigating the mode of KIV-2 CNV size changes at the LPA locus by 
SNP haplotyping of its flanking regions
A. Noureen1, G. Tulchiner1, M. Khalifa2, A. Zecha1, H. Kraft3, G. Utermann1, K. Schmidt1;  
1Division of Human Genetics, Department of Medical Genetics, Molecular and Clinical 
Pharmacology, Innsbruck Medical University, Innsbruck, Austria, 2Molecular Biology 
Lab, Zoology Department, Faculty of Science, Al-Azhar University, Cairo, Egypt, 3Division 
of Experimental Cell Genetics, Department of Medical Genetics, Molecular and Clinical 
Pharmacology, Innsbruck Medical University, Innsbruck, Austria.

The lipoprotein(a) (LPA) locus (MIM 152200) harbours a transcribed, mul-
ti-allelic copy number variation (CNV) formed by a 5.5 kb KringleIV-2 repeat 
(KIV-2 CNV; 1-46 copies). The actual mode of KIV-2 CNV size evolution, i.e. 
whether it mainly changes by mutations of +/- one KIV-2 repeat or by larger, 
arbitrary size changes, is unknown and currently debated.
Previously, we had identified two SNP rich regions directly flanking the 
KIV-2 CNV. SNP haplotyping in these regions was experimentally conducted 
in 20 individuals each from six world populations by segregation analysis 
and/or allele separation by pulsed field gel electrophoresis (PFGE) followed 
by re-sequencing. KIV-2 CNV size was assessed by PFGE /Southern blotting. 

Linkage between the SNP haplotypes and KIV-2 CNV allele size was investi-
gated.
We observed significant linkage between the haplotypes in the two flanking 
regions in all populations studied, with SNP haplotypes spanning over a 
wide range of KIV-2 CNV sizes. These results indicate a high mutation rate 
for the KIV-2 CNV. Certain SNP haplotypes were restricted to CNV alleles of 
neighbouring sizes, indicating that the CNV does indeed mainly change by 
mutations of +/- one KIV-2 repeat or in small steps. However, incomplete 
linkage between SNP haplotypes points to crossing over events also resul-
ting in multi-step CNV size changes.

 A. Noureen: None. G. Tulchiner: None. M. Khalifa: None. A. Zecha: None. H. 
Kraft: None. G. Utermann: None. K. Schmidt: None.

J16.72
Incidence, trends and genetic assessment of neural tube defects
D. Stoicanescu1, M. Cevei2;  
1University of Medicine and Pharmacy “Victor Babes”, Timisoara, Romania, 2University 
of Oradea, Faculty of Medicine and Pharmacy, Oradea, Romania.

Neural tube defects represent severe congenital anomalies that result 
from failure of neural tube to close during early development. Given their 
unknown incidence in our region and complexity of the related problems, we 
performed an epidemiological study in newborns from Timisoara, Romania, 
between 2007 and 2011 and compared data with those obtained through a 
retrospective study, between 1989-1994. The main goals were to highlight 
the incidence, etiological aspects and the trend in occurrence of spina bifida 
and anencephaly. We found an overall incidence of 0.034‰ in 2007-2011, 
compared to the incidence of 1.58‰, calculated for the interval 1989-1994. 
In the last years there were 9 cases with spina bifida and 1 with anencepha-
ly, compared to 51 with spina bifida and 9 with anencephaly. Studying sex 
ratio, the following results were obtained: females prevailed among cases 
with spina bifida, but the only case with anencephaly from 2007 was a male 
and males also prevailed in our previous study, sex ratio 2/1. 60% of the 
cases from the 2007-2011 study reported previous spontaneous abortions, 
compared to 23.33%, discussible percentages not only from the statistical 
point of view, but also knowing the fear of speaking about abortions, even 
spontaneous, in 1989 and the early 90s. Two couples had two affected child-
ren, both with spina bifida. In some cases associated anomalies were found, 
such as hydrocephaly or limb defects. The incidence reduction is probably 
due to prenatal screening and diagnosis and genetic counseling, which were 
not performed in our country in the early 90s.

 D. Stoicanescu: None. M. Cevei: None.

J16.73
Frequency of Polymorphism Plasminogen Activator Inhibitor-1 
(PAI-1) in Tuzla region population (Bosnia and Herzegovina): 
preliminary results
R. Terzic1, M. Pođanin1, A. Karic1, Z. Jerkic2;  
1University of Tuzla, Tuzla, Bosnia and Herzegovina, 2University Clinical Center of Tuzla, 
Tuzla, Bosnia and Herzegovina.

The -675 4G/5G polymorphism discovered in the promoter region of the 
PAI-1 gene causes the increased interest of PAI-1 gene polymorphism as ge-
netic risk factor for development of venous thromboembolism. The 4G/5G 
insertion/deletion polymorphism is related to increased concentration of 
PAI -1 in plasma which is common finding in patients with deep vein throm-
bosis (DVT).
The aim of this study was to analyze the role of polymorphism -675 4G/5G 
of PAI-1 gene and increased risk of venous thrombosis in population of Tuz-
la region (B&H).
Genotyping of 4G/5G polymorphisms was done with polymerase chain re-
action followed by simultaneous restriction of digestion with Bsl I. Compa-
red were the frequencies of genotype of this polymorphism between 100 
individuals with personal history of DVT and a control group of 100 healthy 
subjects without known risk factors for DVT.
The frequency of the 4G allele was 46, 99% in the group of patients with 
DVT and 38, 71% in the control healthy subjects, OR confidence interval 
[95%CI]) =1,403 (0,918-21, 45); P=0,117. Leading to the P=0,117 it did not 
seem to significantly influence the risk of DVT.
This study did not confirm the association the -675 4G/5G polymorphism of 
PAI-1 gene with DVT in Tuzla region population but it may be risk factor in 
combination with common genetics polymorphism associated with VTE.

 R. Terzic: None. M. Pođanin: None. A. Karic: None. Z. Jerkic: None.
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J16.74
Distribution of the most common genetic variants associated 
with variable drug response in the population of the Republic of 
Macedonia
A. Kapedanovska Nestorovska1, K. Jakovski2, Z. Naumovska1, M. Hiljadnikova Bajro1, 
Z. Sterjev1, A. Eftimov1, N. Matevska Geskovska1, K. Dimitrovski3, N. Labacevski2, A. J. 
Dimovski1;  
1Center for Biomolecular Pharmaceutical Analyses (CBPA), Faculty of Pharmacy, Skopje, 
Macedonia, The Former Yugoslav Republic of, 2Department of preclinical and clinical 
pharmacology and toxicology, Faculty of Medicine, Skopje, Macedonia, The Former 
Yugoslav Republic of, 3Institute for Transfusion Medicine, Skopje, Macedonia, The 
Former Yugoslav Republic of.

Information regarding geographic structure and multiethnic distribution of 
clinically relevant variants in genes coding for Phase I, Phase II drug meta-
bolizing enzymes (DMEs) and drug targets that control DME activity levels 
is becoming increasingly useful for improving drug therapy and explaining 
inter-individual and inter-ethnic differences in drug response. We evaluated 
the frequency distribution of most common allelic variants in three broad 
gene categories: CYP450 (CYP2C9, CYP2C19, CYP3A5, CYP2D6), phase II 
DME (GST, SULT; UGT) and drug target (TYMS and MTHFR) in the R. Mace-
donia using a combination of PCR/RFLP, capillary electrophoresis and Real-
time PCR allelic discrimination method. The allelic frequencies are presen-
ted in Table 1. All results were in accordance with the expected genotype 
distributions, calculated by the Hardy-Weinberg equilibrium (P>0.05).
Table . Population frequencies of analyzed genetic variants.
Gene Group Gene/ genetic variant Allele frequency

Phase I (CYP450)

CYP2C9
*1 0.79

*2[rs1799853] 0.14
*3[rs1057910] 0.07

CYP2C19
*1 0.65

*2[rs4244285] 0.14
*17[rs12248560] 0.2

CYP3A5
*1 0.76

*3[rs28365095] 0.14
*10[rs15524] 0.1

CYP2D6*
*2[rs16947] 0.39

*2XN[rs1135840] 0.43
*3[rs35742686] 0.008

*4[3892097] 0.19
*6[rs5030655] 0.005

*9[hCV32407229] 0.02
*10[rs1065852] 0.22

*33[rs28371717] 0.02
*35[rs769258] 0.11

*41[rs28371725] 0.1

Phase II

SULT1A1 G C
213G>C 0.63 0.37
UGT1A1 (TA)6 (TA)7

*28 0.69 0.61
GSTT1 null no null

null/no null [chr22:24343276] 0.13 0.87

Drug target

MTHFR C T
677C>T[rs1801133] 0.59 0.41

TYMS-TSER
2R 0.44
3R 0.56
3C 0.32
3G 0.24

Our investigation adds to the evidence regarding the distribution of clini-
cally important variant alleles in DME and drug target genes in population 
with European ancestry.

 A. Kapedanovska Nestorovska: None. K. Jakovski: None. Z. Naumovska: 
None. M. Hiljadnikova Bajro: None. Z. Sterjev: None. A. Eftimov: None. N. 
Matevska Geskovska: None. K. Dimitrovski: None. N. Labacevski: None. A.J. 
Dimovski: None.

J16.75
Genetic differentiations of populations of Russia on genes of 
hereditary disorders
R. A. Zinchenko, N. V. Petrova, E. E. Timkovskaya, T. A. Vasilieva;  
Research Center for Medical Genetics, Моscow, Russian Federation.

The medical genetics consulting should take into account patterns of genetic 
diversity of populations on genes of hereditary disorders (HDs). The genetic 
territorial diversity and differentiation of the genes of monogenic heredi-
tary diseases (HDS) in 13 populations of Russia (7 ethnic groups: Russians 
from 7 regions, Maries, Udmurts, Chuvashes, Bashkirs, Tatars, Adigeans) 
was identified. Genetic diversity of HDs in the investigated populations was 
revealed more that 500 HDs. Each population was characterized by speci-
fic spectrum and prevalence of HDs. Differences was found not only in the 
prevalence of diseases, but the frequencies of mutations. More that 3480 
healthy donors from six ethnic groups - Maries, Udmurths, Chuvashs, Tatars, 

Bashkirs and Russians from 3 regions of Russia were analyzed for major 
mutation in three genes - CFTR (Cystic fibrosis), connexine 26 gene (Deaf-
ness) and LIPH (Hypotrichosis). At least 800 chromosomes from each ethnic 
group with the ethnographic division were analyzed: Maries (1010 chro-
mosomes), Udmurts (892), Chuvashes (868), Tatars (1420), Bashkirs (808) 
and Russians (1970). Twelve CFTR mutations (CFTRdele2,3(21kb), F508del, 
Idel507, 1677delTA, 2184insA, 2143delT, 2183AA>G, 2184delA, 394delTT, 
3821delT, L138ins; E92K), 35delG mutation in Cx26, ΔEx 4 mutation in LIPH 
gene were studied. Significant differentiation in mutations frequencies bet-
ween different ethnic groups was discovered between Russians and Maries, 
Udmurts, Chuvashs, Bashkirs. The greatest similarity of the analyzed ethnic 
groups on CFTR mutations and 35delG mutation in Cx26 was found between 
Russians and Tatars. Volga-Ural ethnic groups and Russians were found to 
be distinct in the frequencies of ΔEx 4 mutation in LIPH gene.

 R.A. Zinchenko: None. N.V. Petrova: None. E.E. Timkovskaya: None. T.A. 
Vasilieva: None.

J16.76
PPARα and Apo proteins target genes polymorphism, lipid and 
glucose metabolism parameters in children, having risk factors of the 
development of coronary heart disease (CHD).
A. Vasina1, A. Nikitina2, A. Voitovich2, M. Didur1, V. Larionova1;  
1St.Petersburg State Pavlov University, Saint-Petersburg, Russian Federation, 2The 
Turner Scientific and Research institute of children orthopedics Saint-Petersburg, Saint-
Petersburg, Russian Federation.

Study population: The main group consisted of 95 children and adolescents, 
having risk factors of cardio-vascular pathology, such as: atherogenic dysli-
pidemia, obesity, hypertension. The control group consisted of 55 children 
and adolescents of comparable age without such risk factors.
Methods: In all children cholesterol, triglycerides, HDL, LDL, glucose, insulin 
and С-peptide were analyzed. Molecular-genetic analysis of polymorphisms 
of PPARα genes and L162V PPAR α target genes (G75-A Apo A1 and C+83T 
Apo A1, C1131T ApoA5 and S19W Apo A5, Sst I Apo C3) was performed.
Results: In the main group 10 children and adolescents, having risk factors 
of CHD, had 162V allele in the heterozygous state and 1 had 162V allele in 
the homozygous state. In the control group only 3 children had 162V allele 
in the heterozygous state.
In the main group the correlation analysis of lipid and glucose metabolism 
parameters depending on presence or absence of 162V allele of PPARα gene 
was performed. In the group of children, having 162V allele of PPAR α gene, 
correlations between triglycerides and C peptide (0.49) and between HDL 
and C-peptide levels (-0.48) were found. No differences in the distribution of 
alleles and genotypes of studied genes were found in the main group. Com-
parative analysis of distribution alleles and genotypes of the PPAR α target 
genes (ApoA1, ApoA5, ApoC3) in the carriers of 162V allele PPARα gene and 
LL genotype carriers was not performed due to the small sample.

 A. Vasina: None. A. Nikitina: None. A. Voitovich: None. M. Didur: None. V. 
Larionova: None.

J16.77
Chromosome studies in 639 Tunisian couples with repeated 
spontaneous abortions
A. C. Hajlaoui1,2, A. I. M. I. S Dimassi1, A. D. M. S. A saad1;  
1ISB Monastir, Sousse, Tunisia, 2Departments of Cytogenetics and Reproductive Biology 
and Gynaecology and Obstetrics, Farhat Hached University Teaching Hospital, Sousse, 
Tunisia, Sousse, Tunisia.

Recurrent pregnancy loss (RPL) is a devastating reproductive problem. The 
cause is not apparent and often requires intensive and expensive laboratory 
investigations, despite which there is still a limited understanding of recur-
rent miscarriage (RM).
A retrospective study was done in couples with 2 or more fetal loss from 
Mai 2005 to Mai 2011. Karyotypes were performed from peripheral blood 
lymphocyte culture, and cytogenetic analysis was performed by using R-
banding.
Among the 639 couples studied, 27 anomalies were detected (4.22%). The-
re was no apparent relation with number of abortions. However, women 
were more frequently affected then men with a prevalence of 65% and 35% 
respectively (p<0.05). The abnormalities were 19 translocations, 7 cases 
of mosaicism and an inversion of chromosome 12 in one case. In 15 cases 
were reciprocal and in 4 were robertsonian. Most mosaicism involved the 
maternal X chromosome aneuploidy. When a history of normal living child-
ren, repetitive abortions, malformative syndrome or mental retardation was 
found in the family of one of two parents, the risk of finding chromosomal 
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aberrations was significantly higher.
In conclusion, parental chromosome abnormalities represent an important 
etiology of (RM). But, face to unknown proportion of parents who appeared 
chromosomally normal, we hypothesize that cryptic subtelomere rearran-
gements can be implicated.

 A.C. Hajlaoui: None. A.I.M.I. S Dimassi: None. A.D.M.S. A saad: None.

J16.78
The gene pool of Argyn in the context of generic structure of Kazakhs 
according to data on SNP-Y-Chromosome markers.
M. Zhabagin1,2, Z. Sabitov3, I. Tazhigulova4, P. Tarlykov5, Y. Yusupov6, K. Dibirova7, P. 
Nymadawa8, E. Balanovska7, I. Zakharov2, O. Balanovsky2,7;  
1Center for Life Sciences, Nazarbayev University, Astana, Kazakhstan, 2Vavilov Institute 
of General Genetics RAS, Moscow, Russian Federation, 3Gumilyov Eurasian National 
University, Astana, Kazakhstan, 4Forensic science centre of the Ministry of Justice of 
the Republic of Kazakhstan, Astana, Kazakhstan, 5National Center for Biotechnology 
of the Republic of Kazakhstan, Astana, Kazakhstan, 6Institute for Humanities Research 
of the Republic of Bashkortostan, Ufa, Russian Federation, 7Research Centre of Medical 
Genetics RAMS, Moscow, Russian Federation, 8Mongolian Academy of Sciences, 
Ulaanbaatar, Mongolia.

Study of Y-chromosome polymorphism with consideration of the genealogi-
cal structure provides information about the history and the fine structure 
of gene pool, and it can help identify major patterns of variation in gene 
pool, determination of migration routes, and genetic boundary between the 
relatively homogeneous gene pools.
The study was performed on the Kazakh tribe of Argyn, which are included in 
the three “Juz” (ethno-territorial entities of Kazakh tribes) in the „Shezhire“ 
system of Kazakhs. The Shezhire system characterizes the tribal structure of 
the Kazakh people, which was the ethno-social basis of social organization. 
It is therefore important to examine the association of Y-chromosome varia-
bility with the genealogical structure, and clarify the relationship between 
biological and social kinship.
We analyzed 40 SNP and 17 STR Y-chromosomal markers. In the study, be-
sides the descendants of Argyn (sample size N = 287), 14 tribes of Kazakhs 
and 12 tribes Mongolians (in all N = 2186) were analyzed. In the tribe of 
Argyn, twenty haplogroups were identified, among which there were one 
major haplogroups - G1a - P20 (71%) and three minor haplogroups R1a* 
- M198(xM458) (6%), C3c - M48 (5%) and C3* - M217(xM48) (3%). Other 
haplogroups represent less than three percent.
We calculated the genetic distances and plot multidimensional scaling, com-
paring the gene pools of the studied genus with other tribes of the Eurasi-
an steppe from the frequencies of haplogroups. Tribe Argyn took on graph 
an isolated position, demonstrating the absence of genetic links with other 
Kazakh tribes.

 M. Zhabagin: None. Z. Sabitov: None. I. Tazhigulova: None. P. Tarlykov: 
None. Y. Yusupov: None. K. Dibirova: None. P. Nymadawa: None. E. 
Balanovska: None. I. Zakharov: None. O. Balanovsky: None.

J16.79
Molecular spectrum of β-globin mutations and their linkage to 
β-globin gene haplotypes in North-Western Iran
S. Mansoori Derakhshan1, A. khorrami2, A. Hosseinpour Feizi1, P. Derogar2, M. Niusha2, 
M. Shekari Khaniani1;  
1Tabriz University of medical Sciences, Tabriz, Islamic Republic of Iran, 2Ebne Sina 
Medical Genetics Lab, Tabriz, Islamic Republic of Iran.

In β-thalassmia, a variety of mutations (>400) have been identified influ-
encing gene transcription, translation or mRNA processing. Number of stu-
dies demonstrated a nonrandom linkage of particular RFLP haplotypes with 
specific β-thalassemia mutations. β-globin cluster haplotypes are a valuable 
tool for indirect mutation detection.
In this study, we characterised the β-thalassmia mutation spectrum using 
ARMS-PCR and DNA sequencing for common and non frequent mutations in 
Iranian Azeri subjects respectively. In addition β-globin cluster haplotypes 
were determined by PCR-RFLP for 35 βthal and 101 βA chromosomes.
We detected 20 different mutations in the 105 chromosomes. IVSII-1(G>A) 
(30.47%), was the most frequent mutation followed by IVSI-110 (G>A) 
(16.19%), and CD8 (-AA), CD8/9(G) both (7.6%).
We determined the haplotypes belonging to 35 βthal and 101 βA chromoso-
mes. Haplotype I was found to be the most common haplotype in both nor-
mal (25.74%) and mutant (20%) chromosomes, as is the case in the Medi-
terranean region. The subsequent common haplotype associated with mu-
tant chromosomes was haplotype IV in 5 (17.14%) and IX, V in 11(10.89%) 
normal chromosomes. It is found that the highest observed heterozygosity 
was related to HindIII Gγ, Hind II 5‘ψß of all polymorphic sites with a va-

lue of 48% whereas the highest expected heterozygosity was for HindIII Gγ, 
HindII ε with a value of 50%. These two markers (HindIII Gγ, HindII ε) have 
the highest PIC, 0.37. In this study for 20 out of 26 couples at-risk of having 
a child with major β-thalassmia, prenatal detection of β-thalassemia mutati-
ons accomplished successfully by ß-cluster haplotyping.

  S. Mansoori Derakhshan: A. Employment (full or part-time); Significant; Tabriz 
University of Medical Sciences. A. khorrami: A. Employment (full or part-time); 
Modest; Ebne Sina Medical Genetics Lab. A. Hosseinpour Feizi: A. Employment 
(full or part-time); Significant; Tabriz University of medical Sciences. P. Derogar: 
A. Employment (full or part-time); Modest; Ebne Sina Medical Genetics Lab. M. 
Niusha: None. M. Shekari Khaniani: A. Employment (full or part-time); 
Significant; Tabriz University of Medical Sciences.

J16.80
The association of AGTR2 gene polymorphism with athlete status and 
body composition
L. J. Mustafina1,2, M. M. Mustafina2, G. N. Khafizova1, R. R. Almetova1, R. R. Mudarisova1, 
E. S. Nasibulina2, N. V. Rilova1, I. I. Ahmetov1,2;  
1Volga Region State Academy of Physical Culture, Sport and Tourism, Kazan, Russian 
Federation, 2Kazan State Medical University, Kazan, Russian Federation.

The angiotensin II type 2 receptor (encoded by AGTR2 gene in the X chro-
mosome) by mediating the effect of the angiotensin II play an important role 
in the development of muscle fibers (Johnston et al. 2011). The CC geno-
type of the C3123A (rs11091046) polymorphism of the AGTR2 gene located 
within the 3-untranslated region of exon 3 have been reported to be asso-
ciated with increased proportion of slow-twitch (fatigue resistant) muscle 
fibers (Ahmetov et al. 2006). The aim of present study was to investigate 
the association between the C3123A polymorphism of the AGTR2 gene, ath-
lete status and body composition in Russians. Two hundred and five Russi-
an athletes (51 females and 154 males) from different sporting disciplines 
were involved in the study. AGTR2 genotype and allele frequencies were 
compared to 159 controls (85 females and 74 males). Body composition 
parameters were assessed by bioelectrical impedance analyzer Tanita MC 
980 (Japan) in 79 athletes (16 females and 63 males). We found that the fre-
quency of the AGTR2 C allele was significantly higher in endurance-oriented 
male athletes compared to controls (62.3 vs 43.2%; P=0.0001). Similarly, 
the frequency of the AGTR2 C allele was significantly higher in female cross-
country skiers compared to female controls (83.3 vs 50.6%; P = 0.036). Fur-
thermore, CC genotype was associated with higher relative muscle mass in 
female athletes (P=0.0268). In conclusion, we have shown that the C3123A 
polymorphism of the AGTR2 gene is associated with endurance athlete sta-
tus and body composition in Russians.

 L.J. Mustafina: None. M.M. Mustafina: None. G.N. Khafizova: None. R.R. 
Almetova: None. R.R. Mudarisova: None. E.S. Nasibulina: None. N.V. Rilova: 
None. I.I. Ahmetov: None.

J16.81
Polygenic profile of Russian power athletes
I. I. Ahmetov1, A. M. Druzhevskaya2, A. M. Hakimullina2, I. V. Astratenkova2, O. N. 
Fedotovskaya2, A. A. Arkhipova3, E. S. Nasibulina3, L. J. Mustafina1, R. T. Gabbasov3, N. D. 
Golberg2, S. H. Day4, A. G. Williams4;  
1Volga Region State Academy of Physical Culture, Sport and tourism, Kazan, Russian 
Federation, 2St Petersburg Research Institute of Physical Culture, St Petersburg, Russian 
Federation, 3Kazan State Medical University, Kazan, Russian Federation, 4Manchester 
Metropolitan University, Crewe, United Kingdom.

Power performance is a complex phenotype, subject to the influence of 
both environmental and genetic factors. The aim of the present study was 
to investigate the associations of multiple common gene polymorphisms 
(involved in anaerobic glycolysis, glucose, insulin and lipid metabolism, and 
regulation of muscle fiber type composition) with power athlete status. The 
study involved 1161 Russian athletes (272 endurance athletes, 462 athletes 
with mixed endurance/power activity, 427 power athletes) and 934 con-
trols. ACE I/D, ACTN3 R577X, HIF1A P582S, PPARA intron 7 G/C and PPARG 
P12A gene polymorphisms were determined by PCR-RLFP. To assess the 
combined impact of all 5 gene polymorphisms, all athletes were classified 
according to the number of ‘power’ alleles they possessed. We also deter-
mined a „total genotype score“ (TGS, from the accumulated combination of 
the 5 polymorphisms, with a maximum value of „100“ for the theoretically 
optimal polygenic score) in athletes and controls. The proportion of sub-
jects with a high (4-8) number of ‘power’ alleles was greater in elite power 
athletes compared to controls (50.0% vs. 34.1%, P=0.0049). Furthermore, 
the mean TGS was significantly higher in elite power athletes (35.9 (15.8) 
vs. 30.2 (12.8); P=0.0003) compared with controls, whereas it did not differ 
between endurance athletes and controls (P=0.906), nor between athletes 
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with mixed activity and controls (P=0.995). These data suggest that the like-
lihood of becoming an elite power athlete depends on the carriage of a high 
number of power-related alleles.

 I.I. Ahmetov: None. A.M. Druzhevskaya: None. A.M. Hakimullina: None. I.V. 
Astratenkova: None. O.N. Fedotovskaya: None. A.A. Arkhipova: None. E.S. 
Nasibulina: None. L.J. Mustafina: None. R.T. Gabbasov: None. N.D. Golberg: 
None. S.H. Day: None. A.G. Williams: None.

J16.82
The monitoring of the congenital malformations and inheritable 
disorders in population of the Kazakhstan
R. Nazyrova, L. Nazarova, A. Nagimtayeva, M. Bayanova, B. Kamaliyeva, A. Borovikova, 
D. Samatkyzy, A. Vibe, G. Abildinova;  
National Research Center Maternal and Child Health, Astana, Kazakhstan.

In order to monitor the frequency and the spectra of congenital malforma-
tions and inheritance disorders the computerized database was developed 
which consist of several blocs: the private data, the anamnesis, the objective 
status, and the results of examination. Diagnosis was detected in according 
to ICD (International Classification of Diseases).
The database contains information about 2005 cases of patients and the 
fetuses with congenital malformations and inheritance disorders with 
predominance of the congenital malformations according EUROCAT. The 
frequency of congenital malformations makes 49% of all cases. The most 
frequent cases represent the neural tube defects in 157 (18%), the multiple 
malformations in 132 (15%) cases, congenital malformations of urinary and 
genital in 122 (14%) cases, the congenital heart defects in 112 (14%) cases, 
the malformations of digestive system in 103 (12%) cases.
The chromosomal abnormalities were detected in 428 (26%) cases. The 
diagnosis of chromosomal abnormalities was confirmed by cytogenetic and 
molecular cytogenetic methods. The genetic registrar contains information 
about 250 fetuses with chromosomal abnormalities revealed by prenatal 
invasive diagnostics. The aneuploidy and the structural chromosomal ab-
normalities were diagnosed by cytogenetic research.
The monogenic pathology was discovered in 452 (26%) cases. The mole-
cular genetic tests (RFLP, MLPA, mass spectrometry and fluorimetry) were 
applied for diagnostics. The autosomal dominant diseases were detected 
in 35% cases, the recessive diseases in 50% cases, X liked diseases in 15% 
cases.

 R. Nazyrova: None. L. Nazarova: None. A. Nagimtayeva: None. M. Bayanova: 
None. B. Kamaliyeva: None. A. Borovikova: None. D. Samatkyzy: None. A. 
Vibe: None. G. Abildinova: None.

J16.83
Peculiarities of HLA-G polymorphism in St. Petersburg population 
(North-West of Russia)
A. P. Alenichev1, Y. A. Nasykhova2, T. E. Ivaschenko2, V. S. Baranov1;  
1St. Petersburg State University, St. Petersburg, Russian Federation, 2Institute of 
Obstetrics & Gynecology, St. Petersburg, Russian Federation.

HLA-G is a key gene involved in the maintaining of the maternal-fetal tole-
rance during pregnancy. Less-polymorphic than the majority of HLA genes, 
HLA-G being expressed by extracellular trophoblast is involved in silencing 
of the maternal immune response, thus some HLA-G alleles could negatively 
effect on the fetal development. In our study 116 healthy individuals were 
genotyped for 14bp ins/del in exon 8, -725G>C and for 6 other most fre-
quent alleles G*0101-G*0106. Frequencies of 14b.p. del and ins alleles were 
59% and 41% respectively. Hardy-Weinberg distribution was not affected 
(χ2=0,22; p>0,05). Genotype -725G/G was not found, rates of -725C and 
-725G alleles were 87% and 13% respectively, thus observed frequencies 
deviate significantly from those expected according to the Hardy-Weinberg 
ratio ( χ2=15,82; p=0,0001). Absence of this genotype could be explained 
by evolutionary pressure due to allele -725G is associated with increasing 
miscarriage rates. Frequency of Alleles G*0101, G*0102, G*0103, G0104 and 
G*0105 were 89%, 1%, 2%, 6.5% and 2 % respectively. G*0106 allele was 
not detected. Our data are significantly different from studies in other po-
pulations (p= 0.005, p= 0.001), it might be treated as a specific trait of St. 
Petersburg population.

 A.P. Alenichev: None. Y.A. Nasykhova: None. T.E. Ivaschenko: None. V.S. 
Baranov: None.

J16.84
FGB and FV genes polymorphism and their association with longevity
V. V. Erdman, T. R. Nasibullin, I. A. Tuktarova, D. D. Karimov, O. E. Mustafina;  
Institute of Biochemistry and Genetics, Ufa, Russian Federation.

Changes of hemostasis parameters are traced with age. Genetic background, 
which determinant protection of organism in conditions of hypercoagulabili-
ty, may be predisposed to increase of lifespan and promote human longevity. 
Our objective was to estimate alleles and genotypes frequencies dynamic of 
FGB (rs1800790) and FV (rs2269648) genes with age. Gene polymorphism 
was analyzed by PCR-RFLP. There was composed group of 1520 unrelated 
individuals, from 1 to 109 years, ethnic Tatars (Russia). For comparison of 
age groups was used Fisher’s two-tailed exact test (P<0.05 was considered 
significant). In aged and senile groups, in compare with middle-age I group, 
FGB*A/*G genotype frequency was higher and FGB*G/*G genotype frequen-
cy was lower. Frequencies of FGB*G/*G genotype and FGB*G allele differed 
between senile individuals, in one hand, and middle-age II persons, on the 
other. Among senile and long-lived male FGB*A/*G genotype frequency was 
higher, than in middle-age I group; FGB*G/*G genotype frequency was lower 
in group of long-livers than in middle-age I individuals. Using logistic regres-
sion analysis (SPSS18.0) there was established that FV*C/*C genotype fre-
quency was an increase in age from 45 until 81 years (p=0.037, OR=1.015) 
in total group and also in age from 55 until 82 years (p=0.045, OR=1.027) 
among female. As well, within male in age from 25 years FGB*A/*G geno-
type frequency was rise (p=0.008, OR=1.011), FGB*G/*G genotype frequen-
cy was reduce (p=0.009, OR=0.990). Thus, received results suggests that 
rs2269648 polymorphism of FV gene, probably, is associated with achieve-
ment of senile age and rs1800790 polymorphism of FGB gene- with attain-
ment of longevity status.

 V.V. Erdman: None. T.R. Nasibullin: None. I.A. Tuktarova: None. D.D. Karimov: 
None. O.E. Mustafina: None.

J16.85
Molecular heterogeneity of familial hypercholesterolemia in Russia
M. Y. Mandelshtam1,2, A. B. Maslennikov3,4;  
1Institute for Experimental Medicine, St.Petersburg, Russian Federation, 2St.Petersburg 
State University, St.Petersburg, Russian Federation, 3State Novosibirsk Regional Clinical 
Diagnostic Center, Novosibirsk, Russian Federation, 4Scientific research institute of 
molecular biology and biophysics of the Siberian branch of the Russian Academy of 
Medical Science, Novosibirsk, Russian Federation.

Background: Familial hypercholesterolemia is a common monogenic disor-
der usually caused by mutations in the low density lipoprotein (LDL) recep-
tor gene and leading to premature atherosclerosis development.
Aim of the study: To evaluate variability of the LDL receptor gene mutation 
spectra in different regions of Russia.
Results:

Region
Number of FH-causing 
mutations/Mutations 

common with St.Petersburg

Number of mutations specific for 
Russian subregion/Mutations common 

with other countries of the world
St.Petersburg 33/33 18/15
Moscow 17/2 14/3
Novosibirsk 21/5 10/11
Petrozavodsk 13/2 7/6

Conclusion: High variability of mutation spectra in different regions of Rus-
sia argues against strong founder effect in Russian population. Mutation 
carriers have high level of blood cholesterol and increased risk of coronary 
heart disease.

 M.Y. Mandelshtam: None. A.B. Maslennikov: None.

J16.86
Association of single nucleotide polymorphism in ERCC6 gene with 
indivuduals including dental materials
E. ARSLAN1,2, B. Ozkubat1,2, A. Unverdi Eldeniz1,3;  
1Selçuk University, Konya, Turkey, 2Department of Biology, Faculty of Science, Selcuk 
University, 42031, Konya, Turkey, 3Department of Endodontics, Faculty of Dentistry, 
Selcuk University, 42031, Konya, Turkey.

The aim of this study was to investigate the role of excision repair cross-
complementing group 6 (ERCC6) gene polymorphisms, which has very rare 
been reported to be associated with indivuduals including dental materials. 
A variety of materials are used for filling and the bonding of restoration ma-
terials to the tooth cavity. Particularly, amalgam is known for its toxicity po-
tential as it releases mercury and shown to be genotoxic as well. The defects 
in the DNA repair gene ERCC6 is thought to play a role in the development of 
malignancy in humans. The association of ERCC6 codon 399 polymorphism 
were compared between the individuals having at least one or more amal-



ABSTRACTS PUBLISHED ABSTRACTS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG572

Back to index

gam fillings together with composite fillings or crowns with control group; 
individuals who does not contain any dental material in the oral cavity with 
RFLP-PCR method. We found that frequency of the ERCC6 codon 399 geno-
types (G/A, A/A) is rates 20% in control groups and 45% in indivuduals 
including dental materials. Our results showed that the heterozygous and 
homozygous A allele of the ERCC6 codon 399 may be associated with dental 
materials and a useful marker for primary prevention in oral cancer.

 E. Arslan: None. B. Ozkubat: None. A. Unverdi Eldeniz: None.

J16.87
Genetic risk factors of bronchial asthma in the Buryat population, 
Russia
B. T. Batozhargalova1, N. V. Petrova2, E. E. Timkovskaya2, T. A. Vasilyeva2, R. A. 
Zinchenko2, Y. L. Mizernitskiy1;  
1Research Institute of Pediatrics and Children‘s Surgery, The Ministry of healthcare and 
social deve, Moscow, Russian Federation, 2Research Centre for Medical Genetics, Russian 
Academy of Medical Sciences, Moscow, Russian Federation.

Asthma is one of the most frequent chronic disease due to the interactions 
between many genetic and environmental factors. Several candidate genes 
have been implicated in the development of asthma. The prevalence of po-
lymorphisms in these genes can vary considerably by ethnicity, so the im-
portance of specific polymorphisms may be very different in different eth-
nic groups. We assessed whether polymorphisms in FCER2, ADRB2, NOS2, 
NOS3, GSTM1, TNFA and GSDMB genes are associated with asthma in Agin 
Buryat schoolchildren. Agin Buryat is an ethnogeographic group of Buryats 
inhabiting the Agin Buryat Autonomous Region of Zabaykalsky Kray, Rus-
sia. 68 schollchildren with asthma and 100 healthy control individuals were 
included in the survey. The significant association of rs7216389 polymor-
phism in GSDMB gene and VNTR polymorphism in exon 4 of NOS3 gene with 
development of bronchial asthma is confirmed in children group of the Bu-
ryat population. The frequency of allele T of rs7216389 GSDMB polymor-
phism was significantly higher in patients than in control group (0.788 vs 
0.580; p=0.00011). Odd rates were 2.66 [CI95% 1.59- 4.39] for rs7216389 
T allele. The homozygous rs7216389 T/T genotype may be a risk factor for 
BA (OR=6.55 [CI95% 3.30-12.99]; p=3×10-8 ). The frequency of allele 4 in 
VNTR polymorphism of NOS3 gene in Buryat patients with BA was 0,103, in 
healthy control - 0.045 (р=0.04), OR=2.44 [CI95% 1.02-5.80]. The risk of BA 
was significantly higher in persons carried allele 4 of NOS3 gene (genotypes 
4/4 and 4/5) than in homozygotes for allele 5 (OR=2.72 [CI95% 1.06-6.97]; 
р=0.030).

 B.T. Batozhargalova: None. N.V. Petrova: None. E.E. Timkovskaya: None. T.A. 
Vasilyeva: None. R.A. Zinchenko: None. Y.L. Mizernitskiy: None.

J16.88
Correlation between cardiovascular gene polymorphisms and 
functional capacities of the students
A. S. Glotov1,2, M. M. Danilova1, V. S. Pakin1,2, O. S. Glotov1,2, E. S. Vashukova1,2, R. V. 
Kurilov1, I. V. Tarkovskaya1, T. I. Baranova1, A. D. Minigalin1, S. S. Namozova1, L. V. 
Shadrin1, Y. P. Milyutina3, V. S. Baranov1,2;  
1Saint-Petersburg State University, St.-Petersburg, Russian Federation, 2The D.O.Ott 
Research Institute of Obstetrics and Gynecology, Saint-Petersburg, Russian Federation, 
3The D.O.Ott Research Institute of Obstetrics and Gynecology, St.-Petersburg, Russian 
Federation.

Associations of genes polymorphisms with different parameters of car-
diovascular system are well-known. The goal of the study was to disclose 
feasible correlation between genetic factors participating in regulation of 
metabolic processes with relevant indicators of cardiovascular system state 
in students.
The polymorphisms of NOS3 (5/4), AGT (Met235Thr), ACE (I/D), AG-
TR1 (1166A>C), AGTR2 (3123C>A), BDKRB2 (-58T>C), REN (-83G>A), F5 
(1691G>A), PAI1 (5G>4G), ITGB3 (1565 Т>С), F2 (20210G>A), F1 (455G>A), 
MTHFR (677С>Т), ADRB2 (48A>G,
81C>G), PPARA (2528G>C), PPARD (294T>C), PPARG (Pro12Ala), UCP2 
(Ala55Val), UCP3 (-55C>T), PPP3R1 (5I/5D) were studied in students 
(N=170). Gene’s polymorphisms were determined by PCR-RFLP and PCR-
biochip methods. Assessment of the cardiovascular system state included: 
the concentration of fibrinogen and homocysteine in serum, blood pressure, 
volume of blood, stroke volume of blood and others. Correlation between 
genotypes and parameters was determined by the Pearson correlation.
Strong positive relationship was proved between stroke volumes and minu-
te blood volume and T/T genotype of AGT (r<0,63; p<0,01) or C/C of ITGB3 
(r<0,8; p<0,01). Correlation between body surface area index and T/T ge-
notype of AGT (r=0,66; p<0,005), diastolic and average arterial pressures 

and G/G of ADRB2 (r<0,51; p<0,05), average arterial pressure and 4G/4G of 
PAI1 (r=0,75; p<0,05), total peripheral resistance and M/M of AGT and T/T 
of GP3A (r=0,69; p<0,005 and r=0,77; p<0,01) was assessed.
Our data confirm clear cut genotype contribution in functional capacity of 
cardiovascular system. Combined analysis of more representative cohorts of 
the samples is now in progress.
The work was supported by Saint-Petersburg State University grant
(№1.38.79.2012).

 A.S. Glotov: None. M.M. Danilova: None. V.S. Pakin: None. O.S. Glotov: 
None. E.S. Vashukova: None. R.V. Kurilov: None. I.V. Tarkovskaya: None. T.I. 
Baranova: None. A.D. Minigalin: None. S.S. Namozova: None. L.V. Shadrin: 
None. Y.P. Milyutina: None. V.S. Baranov: None.

J16.89
Genetic aspects of essential hypertension
S. NASSSEREDDINE1, F. KORCHI2, Y. KASSOG1, R. HABBAL2, S. NADIFI1;  
1Laboratory of Genetics and Molecular Pathology, Faculty of Medicine and Pahrmacie 
casablanca Morocco, casablanca, Morocco, 2Department of Cardiology University 
Hospital Casablanca Morocco, casablanca, Morocco.

Cardiovascular diseases are the leading cause of premature death in the 
worldwide adults. Overall prevalence of hypertension in Morocco is there 
about 33.6% being a real public health issue.
Causes of elevated peripheral resistance are certainly multiple and involve 
several types of factors: vascular endothelial factors involving sympathetic 
stimulation and the renin angiotensin aldosterone system (RAAS).
Several candidate genes that encode for proteins involved in the pathophy-
siology of hypertension have been studied, to highlight a link between poly-
morphisms of these genes and the level of blood pressure.
Our study focused on 132 patients enrolled in the department of Cardiology 
of the University Hospital of Casablanca Ibn Rushd. Our population was stra-
tified according to cardiovascular risk (CVR) and in which we studied the 
genetic variability of two genes namely the MTHFR gene (C677T) involved 
in vascular factors and ACE gene (I / D) which is part of renin angiotensin 
aldosterone system.
According to the RRS, we found 35% of our population (sex combined) re-
spectively having a medium risk and high risk, while 29.2% were low risk, by 
ethnicity, we found that whites have low risk with a percentage of 19.40%.
Concerning the genetic study, we found an allelic frequency (D) of the gene 
ACE about 67.74% and allele frequency (T) around 29.5% of the gene MTH-
FR and are related with a high cardiovascular risk.

 S. Nasssereddine: None. F. Korchi: None. Y. Kassog: None. R. Habbal: 
None. S. Nadifi: None.

J16.90
The study of monogenic hereditary dermatosis in the Rostov region 
(Russia)
E. Degtereva1, N. Vetrova1, S. Amelina1, R. Zinchenko2;  
1Scientific Research Institute of Biology „Southern Federal University“, Rostov-on-Don, 
Russian Federation, 2Research Centre for Medical Genetics, Russian Academy of Medical 
Sciences, Moscow, Russian Federation.

In the literature, more than 200 different genodermatosis or hereditary 
dermatosis (HD) were described. Genodermatosis can be divided into iso-
lated (violation of only bodies of the skin) and syndromal (a combination 
of disorders of the skin to other organs and systems). At HD affected diffe-
rent systems of skin covers: skin, hair, nails, glands. The main group of HD 
up monogenic autosomal dominant disease (AD), less common autosomal 
recessive (AR) dermatosis, and a small part are of X-linked, dermatitis. In-
formation on the prevalence of HD in different countries is few and hard to 
compare with each other because of differences in the approach to data ac-
quisition. Hereditary dermatosis in the population 12 districts of the Rostov 
region was studies (surveyed 497460 people). A basic group was made by 
AD diseases: ichthyosis vulgaris (prevalence 1:6140 people), neurofibroma-
tosis, type 1 (1:12133), keratosis palmoplantaris (1:19900), epidermolytic 
palmoplantar keratoderma (1: 124365), monilethrix (1:22611), multiple 
lipomatosis (1:33164), tuberous sclerosis (1:62182), epidermolysis bullosa 
simplex, Koebner type (1:124365), LEOPARD syndrome (1:62182), and met 
rarely alopecia, Von Hippel-Lindau syndrome, ectrodactyly with ectodermal 
dysplasia, and cleft lip/palate syndrome. The AR diseases were presented: 
congenital ichthyosiform erythroderma, epidermolysis bullosa dystrophica, 
Hallopeau-Siemens type, keratosis palmoplantaris with periodontopathia, 
albinism oculocutaneous, acrodermatitis enteropathica. The X-linked di-
seases were presented: X-linked ichthyosis and Christ-Siemens-Touraine 
syndrome. Total prevalence of HD was 5.97±0.35/10000 people (5.07-AD, 
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0.38-AR and 0.64-X-linked). We examined the patient with monilethrix by 
means of molecular genetic tests. We detect previously known mutation in 
7 exon of the hHb6 gene.

 E. Degtereva: None. N. Vetrova: None. S. Amelina: None. R. Zinchenko: None.

J16.91
Search of the prevalence of recurrent mutation R138Q NPHS2 gene in 
steroid-resistant nephrotic syndrome among Moroccan patients.
L. Boualla1,2, S. Chafai Elalaoui1, N. Oulhiane3, H. Ait Ouamar3, A. SEFIANI1,2;  
1Institut National d’Hygiène, RABAT, Morocco, 2le centre de génomique humaine, Faculté de 
médecine et de Pharmacie, Rabat, Austria, 3Service Pédiatrie IV Hôpital d’Enfants C.H.U Ibn 
Sina, RABAT, Morocco.

Familial idiopathic steroid-resistant nephrotic syndrome is characterized by a 
nephrotic syndrome with often early onset. Prevalence in the general popu-
lation is unknown. The nephrotic syndrome is defined by severe proteinuria 
with low serum albumin and possible edemas.This disease is rare but seve-
re as it usually progresses to end-stage renal failure. Steroid-resistant idio-
pathic nephrotic syndrome does not respond to cortico therapy or immuno-
suppressors and progresses to terminal renal insufficiency. Recurrence after 
transplantation is exceptional. Several causative mutations have recently been 
identified. Among these, mutations in the NPHS2 gene (chromosome 1q25-q31 
and encoding podocine) have been found to be involved in autosomal recessive 
forms of the disease. Mutations in the podocine gene have also been detected 
in later-onset forms and in apparently sporadic forms (10 to 30% of the cases 
depending on the series).  The R138Q mutation has been reported as recurrent 
mutation in patients with steroid-resistant nephrotic syndrome, especiallly fa-
milial cases.
Objective: Search by targeted sequencing the recurrent mutation R138Q in the 
NPHS2 gene in Moroccan patients with steroid-resistant nephrotic syndrome.
Determine the prevalence of this mutation in Moroccan patients with steroid-
resistant nephrotic syndrome with the aim to propose as a first-line diagnostic 
strategy in this disease.
Provide genetic counseling to families and allow early treatment of children, to 
improve the prognosis of this condition.
Materials and methods: 
- Recruitment of patients with familial steroid-resistant nephrotic syndrome or 
sporadic cases with consanguinity,
- Search of the mutation R138Q NPHS2 gene by molecular biology techniques.

 L. Boualla: None. S. Chafai Elalaoui: None. N. Oulhiane: None. H. Ait Ouamar: 
None. A. Sefiani: None.

J16.92
Analysis of eight polymorphiс nuclear genome DNA loci in Tatar 
population
N. V. Petrova, E. E. Timkovskaya, T. A. Vasilyeva, R. Zinchenko;  
Research Center for Medical Genetics, Moscow, Russian Federation.

Population genetic survey of the indigenious populations of the Tatarstan 
Republic (Russian Federarion) belonged to the three Tatar ethnographic 
groups: Kazan (Arskiy, Atninskiy districts) and Mishary (Buinskiy, Drojja-
novskiy districts) and Teptyary (Muslimovskiy, Aktanishskiy districts), was 
carried out. DNA samples of 675 individuals were examined at eight poly-
morphic DNA loci of nuclear genome, diallelic: CCR5 (del32), ACE (del/ins), 
DATI (del/ins), NOS3 (VNTR), and polyallelic: THOI (STR), FABP2 ( STR), CFTR 
(IVS6aGATT), PAH (VNTR). Allele and genotype frequency distributions, inde-
xes of heterozygosity (HS) and intrapopulation differences (FST) were obtai-
ned for each subpopulation (district) as well as for the ethnic group overall. 
Analysis of allele’s frequency of autosomal DNA markers in Tatar subpopula-
tions shows considerable genetic differentiation between them. The highest 
level of genetic diversity in diallelic system was established at locus ACE (del/
ins), Hobs=0,4359, in multiallelic system - at locus THOI (STR), Hobs=0,7950. 
The index of mean heterozygosity is 0,4665. The index of mean intrapopu-
lation differentiation (̅FST) was 0,0260. The highest level of intrapopulation 
differentiation was revealed at locus FABP2 (FST=0,1129), the lowest one - at 
locus ACE (FST=0,0039). The analysis of dendrograms, based on correlations 
between the matrix of genetic distances, and multidimentional scaling ana-
lysis prompted us to conclude that subpopulations of Kazan and Mishary 
Tatars are genetically closer to each other than subpopulation of Teptyary 
Tatars. Analysis of genetic distances between populations of the Volga-Ural 
region shows that the population of Tatars joins the cluster of Udmurts and 
Bashkirs, where as Mari and Chuvash populations form distinct cluster.

 N.V. Petrova: None. E.E. Timkovskaya: None. T.A. Vasilyeva: None. R. 
Zinchenko: None.

J16.93
A genome -wide survey of copy number variations in population of 
Lithuania
Ž. Čiuladaitė, J. Kasnauskienė, Š. Germanas, A. Jakaitienė, V. Kučinskas;  
Department of Human and Medical Genetics, Faculty of Medicine, Vilnius University, 
Vilnius, Lithuania.

Background: Copy-number variation (CNV) is the most prevalent type of 
structural variation in the human genome, and contributes significantly to 
genetic heterogeneity. The extent of CNV and its frequency in different eth-
nic populations is still largely unknown. Population studies and reference 
databases for control and disease-associated samples are required to pro-
vide an information resource about CNVs frequencies and their relative 
contribution to phenotypic outcomes.Objective: The accessment of CNVs 
frequencies and distribution in population of Lithuania. Methods: A healthy 
cohort from population of Lithuanian (n=150) were genotyped using the 
Agilent 400K microarray.Results: We detected 1073 CNVRs encompassing 
166 Mb and accounting for 5.1% of the human genome. The median size of 
CNVRs was 65 kb (range 20 - 5200 kb). Copy number losses were 1.4 times 
more frequent than copy number gains. 87% (969 out of 1073) of these CN-
VRs were common. In this study we found four common CNVRs that were 
not reported CNV in database of genomic variants (DGV). Interestingly, in 
Lithuania population 53% (72 out of 137) of rare CNVRs are well known 
from previously studies. 47% (65 out of 137) of rare CNVRs were novel and 
not present in the Database of Genomic Variants (DGV).Conclusion: In this 
study the spectrum and frequencies of identified CNVRs supplemented the 
knowledge of genome peculiarity of Lithuanian population and will be va-
luable resources for studying human genome diversity and its association 
with disease.

 Ž. Čiuladaitė: None. J. Kasnauskienė: None. Š. Germanas: None. A. 
Jakaitienė: None. V. Kučinskas: None.

J16.94
Genetic dissection of ascending aorta diameter: microsatellites and 
SNPs linkage analyses in an isolated population of Cilento.
R. SORICE, D. Ruggiero, T. Nutile, S. Nappo, M. Aversano, M. Ciullo;  
Institute of Genetics and Biophysics A. Buzzati-Traverso, CNR, Naples, Italy.

The ascending aorta is the most vulnerable segment of the aorta. In fact, 
this segment faces the entire cardiac output volume coming from the left 
ventricle, since it receives little support from surrounding tissue and no ar-
teries branch from it. The weakening of the aortic wall and loss of elasticity 
could produce a dilatation and degenerate into a dissection and rupture, be-
coming a potentially life-threatening disease.
So far, the genetic contribution underlying the ascending aorta diameter 
(AAD) variability remains unknown. Through echocardiography, we eva-
luated the AAD in an isolated population from Cilento area in South Italy 
(N=1,435). The estimation of heritability was of 0.43. Sex, age, BMI and 
blood pressure were used as covariates. To identify the loci influencing 
the AAD variability we performed a genome-wide linkage analysis with a 
regression-based approach using 1122 microsatellites. A significant maxi-
mum LOD score of 5.96 was detected on chromosome 4q25. To confirm this 
results, a linkage analysis using a SNP map was performed. Applying the 
MASEL method, a subset of SNPs highly informative and with a minimum 
linkage disequilibrium was selected on chromosome 4. A maximum LOD 
score of 3.2 was detected in the same region identified with the microsatel-
lites confirming the involvement of the 4q25 region in the ADD variability. 
Moreover, the SNP analysis allowed us to refine the linkage region from 7.9 
to a 6.7 Mb. In this work, for the first time, we found a strong linkage signal 
on chromosome 4q25 linked to AAD in an isolated population of Cilento.

 R. Sorice: None. D. Ruggiero: None. T. Nutile: None. S. Nappo: None. M. 
Aversano: None. M. Ciullo: None.

J17.01
Assessment of detection of proviral DNA and RT (MET 184 VAL) gene 
resistance mutation in HIV-1 identified by polymerase chain reaction 
and restriction fragment digestion assay
R. Shrestha;  
Sri Ramachandra Medical college and Research Institute, Chennai, India.

ABSTRACT
Proviral DNA and ART (Antiretroviral Therapy) resistance forms a corner 
stone of a short chemotherapy course for post-exposure prophylaxis. The 
aim of this study was to rapidly identify the proviral DNA and screen M184V 
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ART (Antiretroviral) resistance mutation in HIV-1 reverse transcriptase by 
using PCR-RFLP (Polymerase Chain Reaction- Restriction Fragment Length 
Polymorphism).The male patient’s outnumbered female. Among 13 male 
subject 2(15.4%) were proviral DNA positive and 11(84.6%) were proviral 
negative. Among 2 female subject 1(50.0%) were proviral DNA positive and 
1(50.0%) were proviral negative. RFDA (Restriction Fragment Digestion 
Assay) were performed using restriction enzymes CViAII allowing determi-
nation, on Agarose gel electrophoresis, of 184M wild-type (ATG) or 184V 
mutant (GTG) strains. All isolates were only digested by CViAII restriction 
enzyme and confirmed as wild type. No mutation was detected in the analy-
zed sample. In summary. Potent antiretroviral therapies suppress cell-free 
plasma viral RNA levels below the limit of current assay detection necessi-
tate other complementary approaches for assessing viral burden, such as 
quantification of cell associated proviral DNA. Therefore, it is recommended 
to use this technique for the diagnosis of Drug Resistance Mutation in HIV-1 
patients and the response of ART for their Better Health Care.
Keywords: HIV/AIDS, HAART, Drug resistance, mutation, env gene, RT gene, 
PCR, RFDA.

 R. Shrestha: None.

J18.01
Screening for Fragile X syndrome in females: A molecular approach in 
a Brazilian Public Genetic Service routine
P. M. Fritsch, J. F. Mazzeu, M. S. Cordoba, H. P. N. Safatle, R. Pratesi, B. Lima, C. Martins 
de Sá, Í. Ferrari;  
Universidade de Brasília, Brasília, Brazil.

ABSTRACT: Fragile X syndrome (FXS) is caused by the expansion of trinu-
cleotide repeat citosin-guanin-guanin (CGG)n in the 5´untraslated region 
(UTR) in exon 1 on FMR1 gene on X chromosome. OBJECTIVE: Implement 
a molecular screening methodology for SXF on females in a Brazilian Public 
Genetic Service in the aim to reduce the necessity to use Southern Bloting.
METHODS: Sixty-three females tested by PCR-ssp, when resulted inconclu-
sive were tested on PCR-fam by capillary electrophoresis. RESULT: It was 
possible to determinate a final result in 31.75% of females tested by PCR-
ssp, 68.25% resulted inconclusive. On PCR-fam, 74.42% resulted in hetero-
zygosis, 4.65% presenting gray-zones and 20,93% of all was homozygosis. 
CONCLUSION: The techniques show efficiently identification of homozygo-
sis and heterozygosis females, reducing of 85,71% of the necessity to apply 
SB to give a final diagnostic on FXS in females.

 P.M. Fritsch: None. J.F. Mazzeu: None. M.S. Cordoba: None. H.P.N. Safatle: 
None. R. Pratesi: None. B. Lima: None. C. Martins de Sá: None. Í. Ferrari: 
None.

J18.02
The relationship between BRCA2 mutation risk and pedigree size
V. Stefansdottir1,2, O. T. Johannsson3, C. Chapman4, L. Tryggvadottir5,6, H. Skirton7, H. 
Tulinius8, J. J. Jonsson9,2,8;  
1Landspitali – National University Hospital, Reykjavik, Iceland, 2Department of 
Biochemistry and Molecular Biology, Faculty of Medicine, University of Iceland, 
Reykjavik, Iceland, 3Dept. of Medical Oncology, Landspitali - National University 
Hospital, Reykjavik, Iceland, 4West Midlands Regional Genetics Unit, Women Hospital 
NHS Trust, Birmingham, Birmingham, United Kingdom, 5Icelandic Cancer Registry, 
Reykjavik, Iceland, 6Faculty of Medicine, University of Iceland, Reykjavik, Iceland, 
7Faculty of Health, Education and Society, Plymouth Univ., Plymouth, United Kingdom, 
8The Genetical Committee of the University of Iceland, Reykjavik, Iceland, 9Department 
of Genetics and Molecular Medicine, Landspitali – National University Hospital, 
Reykjavik, Iceland.

Introduction. Genetic counselling for HBOC in Iceland uses a population-
based electronic genealogy database and cancer registry, ClinicalPedigree 
and Boadicea risk assessment programs. All mutations in Iceland are rare 
except c.771_775del5c in the BRCA2 gene (prevalence 0.6%). This unique 
situation makes it possible to study the relationship between pedigree-size 
and accuracy of risk assessment.
Materials and methods. 340 individuals (136 probands) received cancer ge-
netic counselling during 2009-2011 at Landspitali. Two electronic pedigrees 
were obtained for each counselee, one for each family side. After exclusions, 
calculations for the relevant side were carried out for 102 individuals. In-
cluded were 12 belonging to previously known BRCA2 families. From this 
group, 82 probands had BRCA2 mutation testing.
Results and Discussion. On average, the pedigrees sides included 260 indivi-
duals (range 21 to 1288). Of 82 tested, 20 had BRCA2 and 1 BRCA1 mutati-
on. Nine were sent for full mutation screening with no new mutation found. 
Truncation of pedigrees to 3° relatives included 43.4 (8 to 139), 2° relatives 
22.8 (5 to 63) and 1° relatives 8.7 (3 to 17). The average BRCA2 mutation 

likelihood score for BRCA2 positive individuals in Boadicea with 3° trunca-
tions was 0.2280 (range 0.0063 to 0.7426). Average score for non-tested 
individuals was 0.0165 (0.0010 to 0.0897). Average score for further analy-
ses was 0.1759 (0.0131 to 0.3871). By using ≥10% as a cut off for increased 
risk, the sensitivity for BRCA2 mutation increased with pedigree size, i.e. 
for 1° truncation the sensitivity was 45%, for 2° truncation 55% and for 3° 
truncations 70%.

 V. Stefansdottir: None. O.T. Johannsson: None. C. Chapman: None. L. 
Tryggvadottir: None. H. Skirton: None. H. Tulinius: None. J.J. Jonsson: None.

J18.03
Microarray Comparative Genomic Hybridization analysis (array-CGH) 
as a diagnostic tool for the investigation of patients with autism or 
autistic spectrum disorders
V. Oikonomakis1, M. Tzetis1, K. Kosma1, A. Syrmou1, K. Giannikou1,2, H. Fryssira1, E. 
Kanavakis1, S. Kitsiou-Tzeli1;  
1Department of Medical Genetics, Medical School, University of Athens, Athens, Greece, 
2Alexander S. Onassis Public Benefit Foundation, Athens, Greece.

Aim: Autism or autistic spectrum disorders (ASD) are a lifelong neurode-
velopmental disorder and α few cases of chromosomal abnormalities are 
found by conventional cytogenetic techniques, while the microarray Compa-
rative Genomic Hybridization analysis (array-CGH) allows the identification 
of submicroscopic genomic rearrangements. This study describes the ap-
plication of array-CGH, as a diagnostic tool for the investigation of patients 
with autism or ASD.
Materials- Methods: During the last 4 years, 88/480 patients were studied 
with autism or ASD of unknown aetiology but with normal previous con-
ventional karyotype and other genetic tests. High resolution 4X180K and 
1x244K Agilent arrays were used in the study (>170.000 and > 236.000 pro-
bes respectively, average resolution of 8.9 Kb).
Results: Submicroscopic genomic rearrangements (CNVs), ranging in size 
from 0.08 to19.01 Mb were detected in 51/88 (58%), some of which also 
presented: seizures (8/51), hypotonia (1/51), obesity (2/51), mental retar-
dation (9/51), hearing loss (1/51) and dysmorphic features (2 / 51). CNVs 
detected were in loci at high risk for autism: 2q37.2, 2p16.3, 5p15.32p14.3, 
7p22.3, 10q26.3, 12q24.22q24.3, 15q11.2q11.3, 16p11.2, 18q22.3q23, 
21q22.3, Χq21.31. Genes associated with autism or ASD which were identi-
fied included: NRXN1, SHANK3, DOCK8, ZNF92, ASMT, HSFX1, KCNH7, CHR-
FAM7A, CHRNA7, KCND2, CNTNAP3, ΜΑΟΑ, MAOB, STS, VCX.
Conclusions: In patients with autism or ASD and non-syndromic phenotype, 
array CGH analysis is mandatory to detect possible submicroscopic chromo-
somal abnormalities. For the family, positive results of array-CGH, provides 
comprehensive genetic counseling, which includes determining the patient‘s 
prognosis and planning antenatal diagnosis in subsequent pregnancies.

 V. Oikonomakis: None. M. Tzetis: None. K. Kosma: None. A. Syrmou: 
None. K. Giannikou: None. H. Fryssira: None. E. Kanavakis: None. S. Kitsiou-
Tzeli: None.

J18.04
Genetic counseling for patients with intellectual disability in IRAN
S. Arzhangi1, N. Nikzat1, M. Mohseni1, H. Najmabadi2, K. Kahrizi1;  
1Genetics Research Center, USWR, Tehran, Islamic Republic of Iran, 2Genetics Research 
Center,USWR, Tehran, Islamic Republic of Iran.

Intellectual disability (ID) is an unresolved health care problem worldwide 
and an enormous socio-economic burden. Our goal for genetic counseling 
was providing reliable data for the best decision in families which suffering 
ID.
Over last10 years total of 985 Iranian families with ID have been referred to 
Genetics Research Center of USWR. After obtaining informed consent form, 
completing clinical profile was performed. As a primary investigation, ka-
ryotyping, fragile X testing and metabolic screening have been performed.
From 985 families, a total of 859(87.2%) had autosomal recessive pattern 
of inheritance, 32(3.2%) with autosomal dominant, 94(9.5%) with X-linked 
recessive pattern. Two hundred forty (24.3%) out of 985 families were as-
sociated with microcephaly of whom 56 families MCPH genes have been 
detected. A total of 46(4.6%) families identified with fragile X syndrome. 
In 18(1.8%) cases different types of chromosomal abnormalities have been 
detected and 36(3.65%) families were positive for metabolic disorders. In 
27(2.7%) families different known ID syndromes has been detected and 
68(6.9%) families had mutations in recently identified genes responsible 
for hereditary ID.
Genetic counseling is helpful for families by providing information about 
recurrence risk, carrier detection and offering prenatal diagnosis for future 
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pregnancies. Therefore genetic counseling is a suitable method for reducing 
the prevalence of ID in each population.

 S. Arzhangi: None. N. Nikzat: None. M. Mohseni: None. H. Najmabadi: 
None. K. Kahrizi: None.

J18.05
Unusual splicing mutations in patients with neurofibromatosis type 1
M. Nemethova1, A. Bolcekova2, D. Ilencikova2, S. Pozgayova2, L. Kadasi1,3, A. Zatkova1;  
1Laboratory of Genetics, Institute of Molecular Physiology and Genetics, Bratislava, 
Slovakia, 22nd Department of Pediatrics, Comenius University Medical School University 
and Children´s Hospital, Bratislava, Slovakia, 3Department of Molecular Biology, Faculty 
of Natural Sciences, Comenius University, Bratislava, Slovakia.

Neurofibromatosis type 1 (NF1) is an autosomal dominant disorder caused 
by inactivating mutations within the NF1 gene. Protein product of NF1, neu-
robibromin, is a negative regulator of Ras proto onkogen. In Slovak popu-
lation we identified 85 NF1 gene mutations. 14 of them (16,5%) represent 
splicing defects, that were easily uncovered thanks to the sequencing of 
cDNA prepared from a total RNA extracted from the patients’ cultivated lym-
phocytes. Consequently, by sequencing of affected exon on gDNA level indi-
vidual nucleotide changes causing such incorrect splicing were described. 
In 9 cases (64,3%) these mutations involved consensus splicing regulatory 
sequences, in remaining 5 patients (35,7%) non-typical splicing pathogenic 
variants were uncovered. In one of them skipping of exon 29 or 29 and 30 
was caused by short genomic deletion including part of intron 28 and exon 
29 that eliminated acceptor splice site. In another case a single nucleotide 
substitution in intron 9 created new splice site, leading into insertion of last 
17 nucleotides of intron 9 into transcript. Another 3 mutations were single 
nucleotide substitutions affecting exons 7, 10b and 24 that would normally 
be described as missense mutations, however, cDNA sequencing uncovered 
their splicing defects. Prediction program HSF (Human Splicing Finder) in-
dicates in all of them activation of cryptic splice sites. Three of the unusual 
splicing mutations are novel, whereas two missense mutations causing skip-
ping of exon 24 and partial deletion of exon 10b have already been descri-
bed. Our work confirms the advantage of using RNA based method for NF1 
gene mutation detection.

 M. Nemethova: None. A. Bolcekova: None. D. Ilencikova: None. S. 
Pozgayova: None. L. Kadasi: None. A. Zatkova: None.

J18.06
Molecular genetic analysis in Russian families with neurofibromatosis 
type 2
T. A. Vasilyeva1, L. A. Bessonova1, V. N. Shimansky2, N. V. Petrova1, R. A. Zinchenko1;  
1Research Centre for Medical Genetics, Russian Academy of Medical Sciences, Moscow, 
Russian Federation, 2Burdenko Neurosurgery Institute, Moscow, Russian Federation.

¬¬Neurofibromatosis type 2 (NF2) is an autosomal dominant disease (pre-
valence around 1 in 60,000), that is caused by inactivating mutations of the 
NF2 gene localized on chromosome 22q12.2. NF2 is characterized by the 
development of schwannomas (the most typical feature is bilateral vestibu-
lar schwannomas), meningiomas, spinal tumors, peripheral nerve tumors, 
ocular abnormalities. Previous studies have stated that half of NF2 patients 
have no family history and have de novo mutations in the NF2 gene, 25-33% 
of these new cases are mosaic with the mutation only detected in tumour 
and not in lymphocyte DNA. We describe NF2 gene molecular diagnosis in 
15 individuals from 13 families from Russia with (7) or without (8) family 
history of NF2, mostly patients of Burdenko Neurosurgery Institute (Mo-
scow) after surgery vestibular shwannoma removing. We have screened 
lymphocytes and tumor DNA samples for germ line and somatic mutations 
in NF2 gene. Mutation analysis was performed by direct sequencing using 
17 primers pairs covering the coding sequences and their intron-exon junc-
tions and MLPA (MRC Holland). Overall, we found 16 mutations in 15 pati-
ents (as in lymphocytes and in tumors): one large deletion (including exon 
4), two duplications (one includs the regeon promotor-exon 4 and the other 
one is duplication of 11-17 exons) and 13 point mutations (4 of which have 
been described by other authors: R196X, R198X, R57X, Y153X). The remai-
ning 9 point mutations are not announced in HGMD: S87X, Q121X, V219M, 
c.241-3C>T, Y266D, K278X, K284X, R335W, E378X. This is the first survey 
of NF2 in Russia.

 T.A. Vasilyeva: None. L.A. Bessonova: None. V.N. Shimansky: None. N.V. 
Petrova: None. R.A. Zinchenko: None.

J18.07
The first Iranian patient affected with Oguchi disease
H. Aryan1, D. Farhud2, M. Sanati3, S. Sahahzadeh-Fazeli1, T. Monshizadeh-Samiei1;  
1Fazeli-Sanati genetic laboratory, Tehran, Islamic Republic of Iran, 2Tehran university, 
Tehran, Islamic Republic of Iran, 3Fazeli-Sanati genetic laboratory, National institute for 
genetic engineering and biotechnology, Tehran, Islamic Republic of Iran.

Oguchi disease is characterized by congenital static night blindness and 
diffuse yellow or gray coloration of the fundus. After 2 or 3 hours in total 
darkness, the normal color of the fundus returns.
Based on mutations in two genes, namely, the arrestin (also called S-antigen, 
SAG) and rhodopsin kinase (also called G-protein-dependent receptor kina-
se 1, GRK1), the disease is classified as type 1 or type 2, respectively.
A 38-year-old boy with bilateral eye pain and headache on reading and non-
progressive blurring of distance and near vision, especially in the dark, was 
referred by a neurologist.
To identify the genetic cause of the disease in the patient, blood samples 
were collected by venipuncture in EDTA vacutainer tube from the patient 
and the available family members. The samples were stored at 4 °C till DNA 
isolation was performed. Oguchi disease candidate gene analysis was per-
formed in the family by sequencing both SAG and GRK1 gene.
The PCR products were sequenced with the 3710 Applied Biosystems, ABI. 
Carrier screening of the identified mutation in the family was also perfor-
med with sequence analysis of exon 4 in all family members. Sequencing 
analysis showed a homozygote deletion C, in codon 96 (in exon 4). Parents 
of patients were heterozygote for mentioned deletion as well.
In conclusion, we have identified the first deletion mutation in the SAG gene 
in a patient with Oguchi type 1 disease in IRAN.

 H. Aryan: None. D. Farhud: None. M. Sanati: None. S. Sahahzadeh-Fazeli: 
None. T. Monshizadeh-Samiei: None.

J18.08
Ambiguous genitalia in newborns - clinical variability due to rare 
genetic causes
E. Kurvinen, R. Zordania, K. Joost;  
Department of Genetics, United Laboratories,Tartu University Hospital, Tallinn, Estonia.

Disorders of sexual development (DSD) are among the most fascinating con-
ditions encountered by clinicians. The ability to diagnose these disorders 
soon after birth is very important clinical issue with its different aspects re-
lating to diagnosis, treatment and sex of rearing. The causes to DSD are fre-
quently related to effects of sex hormones- congenital adrenal hyperplasia 
(21-hydroxylase deficiency) and androgen insensitivity syndrome are most 
widely recognised. Rare causes of DSD include other forms of congenital 
adrenal hyperplasia (CAH), chromosomal abnormalities including mosaic 
karyotypes and genetic syndromes where ambiguous genitalia is one of the 
presenting symptoms.
The aim of this study is to describe the rare genetic causes of DSD in the 
patients with ambiguous genitalia presenting in newborns.
Materials and methods. Patients referred to the genetic consultation due 
to ambiguous genitalia in the region of Northern Estonia are described.
Results. During 2007-2012 four babies were consulted as newborns due to 
ambiguous genitalia in neonatal period. Mosaic karyotypes were diagnosed 
in 2 patients: Down-Ullrich-Turner (DUT) syndrome (fibroblast karyotype 
45,X (66%), 47,XY,+21 (34%)) and mosaic Turner syndrome (fibroblast 
karyotype 45,X[48]/46,XY[53]) were diagnosed. 17-α-hydroxylase defici-
ency, a rare form of CAH was diagnosed in a girl with 46,XY karyotype and 
Smith-Lemli-Opitz syndrome was diagnosed in a dysmorphic child with the 
karyotype 46,XY.
Conclusion. Wide range investigations including hormonal, metabolic and 
genetic studies are necessary to establish the cause of ambiguous genitalia. 
Identifying the underlying cause of is necessary for the individual prognosis 
and genetic counselling of the family.

 E. Kurvinen: None. R. Zordania: None. K. Joost: None.

J18.09
Patient with chronic pancreatitis and polycystic kidney disease
G. Nagyová1, E. Hegyi1, D. Ilenčíková1, I. Čierna1, A. Krajčiová1, L. Vavrová2, M. Konečný2, 
L. Kovács2;  
12nd Department of Pediatrics, Comenius University Medical School and University 
Children´s Hospital, Bratislava, Slovakia, 2Department of Clinical Genetics, St. Elizabeth 
Cancer Institute, Bratislava, Slovakia.

Introduction: The major ethiological factor for recurrent acute pancrea-
titis/chronic pancreatitis (RAP/CP) in adults is the excessive alcohol con-
sumption. Among children anatomical anomalies of pancreas and biliary 
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tract and genetic factors seem to be crucial.
Autosomal dominant polycystic kidney disease (ADPKD) is the most fre-
quent hereditary renal disease, leading to terminal renal failure of around 
the fifth decade. PKD1 and PKD2 genes are responsible for its clinical mani-
festation. ADPKD is usually asymptomatic during childhood.
Case report: A 10-years-old girl with acute exacerbation of chronic pancrea-
titis (2nd attack) was admitted to the hospital. Ethiologic causes including 
autoimmune, metabolic, infectious, drug and systemic were excluded. The 
MRCP was performed and structural anomalies were ruled out, but multiple 
cysts in both kidneys were the accidental finding.
Family history was negative for CP, but positive for ADPKD. Hence unexplai-
ned CP in the girl, molecular-genetic analysis of 4 genes associated with CP 
(PRSS1, SPINK1, CFTR, CTRC) was performed. The homozygous c.180C>T 
mutation of CTRC gene was confirmed. The linkage analysis of ADPKD genes 
validated the presence of the risk haplotype and carriage of germ line mu-
tation in PKD1 gene.
Conclusion: We present a girl with two genetically determined disorders. 
The CP is in this case caused by the homozygous c.180C>T mutation of CTRC 
gene. It increases the risk of CP about 10-fold and is associated with early-
onset RAP/CP.
The risk genotype of ADPKD with PKD1 gene involvement expects more 
severe course of the disease, consequently requires early management to 
prevent complications.

 G. Nagyová: None. E. Hegyi: None. D. Ilenčíková: None. I. Čierna: None. A. 
Krajčiová: None. L. Vavrová: None. M. Konečný: None. L. Kovács: None.

J18.10
One month exercise training effect on body composition and muscular 
performance in young cystic fibrosis patients
A. M. Rusu1, B. Almajan-Guta2, C. Avram1, O. O. Cluci3;  
1West University of Timisoara, Romania, Timisoara, Roman, Romania, 2University 
“Politehnica” Timisoara, Romania, Timisoara, Romania, 3Special Care Center 
“Speranta”, Timisoara, Roman, Romania.

Aim: To evaluate the effectiveness of one month intervention programme 
on body composition and muscular performance in young cystic fibrosis 
patients.
Material and Methods: We performed a one month prospective study, on 19 
cystic fibrosis patients, aged between 6 and 12 years old. According to their 
availability to spend a period of 4 weeks at the Romanian National Cystic 
Fibrosis Center, patients were divided in 2 groups. Intervention group (10 
patients-accepted to remain in the hospital for the entire period of inter-
vention) performed intensive exercise training and received specific diet 
and nutritional counselling; and Control group (9 patients) who returned 
home after receiving nutritional and exercise training advices. Patients were 
evaluated, at baseline and at the end of the intervention period in regard 
to body composition (using a four-paired electrode bioimpedance device - 
InBody 720) and muscular performance of the lower limbs (using Myotest 
system).
Results: At the end of the study we observed a significant increase of skeletal 
muscle mass (from 19.90±7.27 to 21.82±7.45, p= 0.0003), explosive power 
of the lower limbs (from 19.23±2.28 to 21.89±1.87, p< 0.0001) and force of 
the lower limbs (from 19.77±2.72 to 20.81±2.95, p< 0.0001) in the inter-
vention group. One month intervention did not influence significantly the 
patients in the Control group.
Conclusions: A one month in-patient intervention programme based on in-
tensive exercise training associated with proper nutrition significantly im-
proves the body composition and muscular performance in cystic fibrosis 
patients.
Funding Acknowledgements: This paper work was supported by a UEFISC-
DI Romania research grant,code TE_36.

 A.M. Rusu: None. B. Almajan-Guta: None. C. Avram: None. O.O. Cluci: None.

J18.11
Should we offer preimplantation genetic screening to women with 
advanced maternal age?
Z. Demir1, E. C. Tuysuz1, O. F. Bayrak1, G. Yildirim2, C. Ficicioglu2, A. Kuskucu1;  
1Yeditepe University Medical School, Department of Medical Genetics, Istanbul, Turkey, 
2Yeditepe University Medical School, Department of Gynecology & Obstetrics, Istanbul, 
Turkey.

Chromosome abnormalities increase with advanced maternal age (AMA). 
This leads to an enhanced risk to have an offspring with aneuploidy and 
miscarriages.
Interventions for prenatal diagnostic purposes and spontaneous miscar-

riages due to aneuploidy following IVF can be often disappointing for the 
women in advanced age. Preimplantation genetic screening (PGS) a variant 
of preimplantation genetic diagnosis, screens for frequent numerical chro-
mosomal abnormalities that are observed in miscarriages and widely re-
commended in AMA cases to select euploid embryos.
In this study, we analysed aneuploidy rates of 45 spontaneous miscarriage 
materials from women with AMA. 15 of these cases were IVF pregnancies. 
20 of 45 cases revealed chromosomal abnormalities (44.4 %) and all of 
them were aneuploidy including trisomy 4, 13, 15, 16, 18, 21 and 22. 12 of 
30 AMA cases (40 %) and 8 of 15 (%53.3) IVF+AMA pregnancies revealed 
aneuploidy.
These results supported the hypothesis offering PGS to women in advanced 
age for selection of euploid embryos would increase reproductive success.
PGS is routinely offered in many IVF centers by the way the low quantity 
and quality of oocytes after ovarian stimulation, which is closely related to 
the ovarian reserve, is still a problem. For this reason, we suggest if the re-
sponse to the ovarian stimulation is enough we can offer PGS to the women 
in advanced age.

 Z. Demir: None. E.C. Tuysuz: None. O.F. Bayrak: None. G. Yildirim: None. C. 
Ficicioglu: None. A. Kuskucu: None.

J18.12
Renal Disease’s Genetic Counseling- a Must for an Affected Family
I. E. Jurca- Simina1,2, M. Puiu1,2, M. Gafencu1,2;  
1“Victor Babes“ University of Medicine and Pharmacy, Timisoara, Romania, 2“Louis 
Turcanu“ Emergencies Hospital for Children, Timisoara, Romania.

Introduction: genetic counseling represents a challenge in families with 
socio-economic problems, even in countries with a properly preventive me-
dicine. We present a local family case report aiming to analyze how a pre-
cocious correct diagnose and a proper family counseling may improve the 
quality of life and requires a low grade of society’s resources giving hope for 
severely affected family.
Methods: family tree, antecedents’ analysis, the onset, diagnoses or suspici-
ons of disease, genetic counseling.
Results: studying the family, it revealed 5 persons with inherited renal disea-
se: 5 years old boy, 16 years old girl, 18 years old young woman, their mo-
ther and their grandmother. All children have no other brothers or sisters; 
their mother has 2 healthy sisters. All the members of the family that have 
the disease presented a precocious onset, with a progressive glomerulone-
phritis, the adult ones being on dialysis. They had a restricted access on me-
dical information and they weren’t investigated of an inherited renal disease 
till now. They have renal biopsy for a proper diagnosis in these days and we 
start a suitable genetic counseling for their family potential offspring. Our 
counseling started with genetic consult and psychological sessions, indivi-
dual and with all family members.
Conclusions: After 10 years of dialysis (grandmother) and 5 - mother, this 
family receives now a good medical care but with a difficult management of 
their genetic disease, without a global viewing of their pathology.The cor-
rect diagnose followed by a proper counseling is their chance to improve 
next generation future and life.

 I.E. Jurca- Simina: None. M. Puiu: None. M. Gafencu: None.

J18.13
A Novel mutation in POLH gene in Tunisian families with a severe 
phenotype of XP-V
N. LAROUSSI1, O. MESSAOUD1, M. BEN REKAYA1, H. AZAIEZ1, M. ZGHAL2, M. JONES1,2, A. 
AMOURI1, M. S. BOUBAKER1, H. YACOUB1, B. FAZAA1,2, S. ABDELHAK1;  
1Université Tunis El Manar, Tunis, 1068, Institut Pasteur de Tunis, Laboratoire de 
Génomique Biomédicale et Oncogénétique, LR11IPT05, Tunis, Tunisia, 2Dermatology 
Department, Charles Nicolle Hospital, Tunis, Tunisia.

Xeroderma pigmentosum (XP) is a genetically heterogeneous autosomal 
recessive disorder with seven complementation groups and an additional 
variant form, XP-V, that is characterized by late onset of skin symptoms and 
absence of neurological abnormalities.
In the present study, we report on the molecular investigation of three pa-
tients belonging to two Tunisian unrelated families and manifesting severe 
phenotype. Homozygosity by descent analysis was carried out using two mi-
crosatellite markers: D6S1582 and D6S271. Haplotype analysis showed ho-
mozygous haplotype for all patients that share a common allele for D6S271 
marker. Mutations were screened by direct sequencing of exons 5, 9, 10 and 
11 of POLH gene. Results showed a new splice site mutation c.660+1G>A 
at the donor site of intron 5. Bioinformatic tools revealed abolition of the 
donor splice site. Assessment of mRNA by RT-PCR analysis showed total ab-



ABSTRACTS PUBLISHED ABSTRACTS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG 577

Back to index

sence of POLH mRNA in all patients. Absence of mRNA could be explained by 
the involvement of the Nonsense Mediated Decay mechanism, responsible 
for the aberrant mRNA degradation and thus leading to the severe pheno-
type of XP-V patients.
In conclusion, molecular investigation allows identification of the genetic 
basis of the severe form of XP-V in Tunisian population. This will enable fa-
milies to beneficiate from genetic counseling.

 N. Laroussi: None. O. Messaoud: None. M. Ben rekaya: None. H. Azaiez: 
None. M. Zghal: None. M. Jones: None. A. Amouri: None. M.S. Boubaker: 
None. H. Yacoub: None. B. Fazaa: None. S. Abdelhak: None.

J18.14
Parent’s attitude towards prenatal diagnosis and termination of the 
pregnancy could be influenced by other factors rather than by the 
severity of the condition
A. A. Al-Sulaiman;  
King Faisal Spcialist Hospital RC, Riyadh, Saudi Arabia.

Objective: The aim of this study is to inevstiagete whether the severity of 
a particular condition alone influences parents attidues toward prenatal 
diaganosis (PND) and termination of pregnancy (TOP) or are there other 
factors involoved? Additionally, we aim to find similarity and different views 
toward PND and TOP for 29 conditions (variable severeities) compared to 
thalasseimia (severe condition).
Methods: A questionnaire which mainly focuses on parent’s attitude to-
ward PND and TOP for 30 different hypothetical scenarios for a series of 
genetic, non-genetic and non-medical conditions were completed by 400 
Saudi parents. Results were compared and scored and parents comments 
were noted. Additionally, cross tabulation of thalassemia, considered the 
most severe and had most favorable PND and TOP, against the 29 other con-
ditions were carried out to find similarities and different views toward TOP 
and PND.
Results: We found that parents‘ attitudes towards PND and TOP for thalas-
semia are significantly associated with their attitudes in relation to all of the 
other conditions (Fisher‘s exact P<0.01 in all cases). Some parent’s attitu-
des toward TOP were clearly influenced by their religious-beliefs, others by 
cultural-values and some by the impact on their quality of life regardless of 
the severity of the condition.
Conclusion: Saudi Parents attitudes toward TOP and PND are not always 
influenced by the severity of the condition, but religious-beliefs, cultural-
values and impact on parent’s quality of life also play a role. 

 A.A. Al-Sulaiman: None.

J18.15
Genetic counselling and epigenetics
R. Dragotoiu;  
Medical and Pharmacy University, Bucuresti, Romania.

When providing genetic counselling to a patient or a couple it is important 
to choose the most relevant and objective information and to assure its un-
derstanding. Only then the patient’s future decisions are well-grounded.
The aim of this study was to discover the opinion of students regarding the 
influence of epigenetics on genetic counselling.
For this purpose 154 students of the Medical and Pharmacy University „Ca-
rol Davila” in Bucharest were asked to write their opinions in a two page 
essay. The first year medical students had learned in seminars and lectu-
res about genetic counselling and epigenetics. In the essay entitled „Genetic 
counselling and epigenetics”, it was specified that they had to address whe-
ther or not the new discoveries impede genetic counselling. The essay was 
part of their final evaluation in Medical Genetics.
Students’ views at the end of the first academic term are reviewed, discussed 
and the most frequent opinions are summarized. They viewed as irre-
placeable the followings: determining the risk of occurrence or recurrence 
of a disease, preimplantation and prenatal diagnosis, the use of predictive 
genetic testing, as well as the ongoing genomic research, which increases 
our understanding of how diseases are caused and progress.
As a conclusion, all students highlighted the importance of genetic counsel-
ling in present day medicine and the need to integrate all new data in a gene-
tic consultation. So epigenetics can only be an essential tool in the manage-
ment of inherited disorders shaping accordingly the genetic counselling.

 R. Dragotoiu: None.

J18.16
Dynamic prenatal screening in the I and the II trimesters of 
pregnancy
D. T. Tursunova, A. K. Yuldasheva, Z. G. Khvan, F. K. Odinaeva;  
Tajik scientific research institute of obstetrics and gynecology and perinatology, 
Dushanbe, Tajikistan.

Combined screening in the 1st and 2nd trimesters of pregnancy, compara-
tive analysis.
309 women 9-13 and 16-22 weeks of pregnancy are surveyed using nonin-
vasive and invasive screening methods. The research methodology included 
undertaking ultrasonic screening; identification of the serum markers of-
HCGβ and PAPP-A in the I trimester; human chorionic gonadotropin (hCG), 
Alpha Fetoprotein and Estriol - in the II trimester; computer analysis with 
application of the Life Cycle programs in the I trimester and PRISCA-in the II 
trimester; invasive methods of prenatal diagnostics.
At dynamic control in the I trimester of pregnancy from 47 (15,2%) women 
in the group of risk 9 (19,1%) fetuses were diagnosed with the Down syn-
drome (5), Edwards (3) and Patau (1). In the II trimester in the group of risk 
of 64 (20,7%) women no fetus were found with the chromosomal pathology 
i.e. all changes of a karyotype were established in the I trimester.
All chromosomal pathology cases were diagnosed in the I trimester of preg-
nancy. Therefore, based on the results of the analysis, the advantages of in-
spection in early times of pregnancy were identified.
The screening programs should be predominantly applied in the I trime-
ster to identify pregnant women of risk group. When low risk is identified, 
inspection in dynamics is inexpedient. Noninvasive screening in the II tri-
mester should be carried out only in the absence of risks in early periods 
of pregnancy. At high risks it is necessary to decide carrying out invasive 
methods of prenatal diagnostics in the I trimester of pregnancy.

 D.T. Tursunova: None. A.K. Yuldasheva: None. Z.G. Khvan: None. F.K. 
Odinaeva: None.

J18.17
Childhood obesity and the MC4R gene: Necessity for early genetic 
testing
R. Subramaniam;  
MGM University of Health Sciences, Mumbai, India.

According to a survey conducted be the WHO, globally around 170 million 
children (< 18 years) are estimated to be overweight.
Mutations in the MC4R (melanocortin-4 receptor gene) are the most com-
mon genetic cause of obesity. The MC4R gene codes for a protein that is pri-
marily expressed in the brain and encoded by a single exon on 18q22. Muta-
tions in this gene are associated with obesity in an autosomal-dominant fa-
shion. In a study, the MC4R mutation accounted for 5.8% of the 500 morbid-
ly obese children who participated. Symptoms accompanying MC4R-related 
early onset obesity are also seen with other types of obesity and may beco-
me apparent only over extended periods of time. Therefore, MC4R-related 
early onset obesity cannot be diagnosed via symptomatic clinical diagnosis. 
Genetic testing allows a diagnosis of MC4R-related early onset obesity at 
any age. Genetic testing can also identify carriers of obesity-associated 
mutations. Studies in cell culture have indicated that the functionality of 
a normal MC4R protein is not affected by presence of a mutated receptor 
protein in the same cell .Therefore, increased stimulation of the remaining 
healthy MC4R protein with specific drugs may be able to compensate for 
the loss of function in the mutated receptor. Early detection of this mutati-
on shall help start treatment immediately. Also preventive measures such 
as dietary control can be immediately incorporated, thus reducing levels of 
obesity and bringing down the risk of associated disorders such as Diabetes 
and cardiovascular disorders.

 R. Subramaniam: None.

J18.18
Comprehensive Phenotyping of Mouse Models
M. Champy;  
IGBMC, illkirch, France.

The Institut Clinique de la Souris (ICS) is a technology platform that provi-
des a comprehensive set of highly specialized mouse services to scientists 
from academia and industry. The ICS combines the capacity of generating 
mutant mice on a large scale with a high-throughput and comprehensive 
phenotypic analysis of mice. The ICS phenotyping platforms are adapted for 
the study of genetically engineered mouse models, as well as for pharmaco-
logical and toxicological studies, allowing better understanding of human 
diseases and their underlying physiological and pathological basis. The ICS 
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has successfully assembled a comprehensive phenotyping platform on 5 
following core units: 1) Clinical chemistry laboratory covers biochemistry, 
hematology, coagulation, immunology, endocrinology exploration. 2) Meta-
bolic exploration service is set up to explore energy balance including body 
composition, glucose homeostasis, and energy expenditure, as well as the 
skeletomuscular and the uro-genital systems, and the gastro-intestinal tract. 
3) Cardiovascular and respiratory exploration including tests to analyze the 
cardiac function and anatomy, as well as the respiratory system such as in 
asthma models. 4) Behavior and nervous system. This core has developed 
a comprehensive tests battery to evaluate: general CNS function, affective 
behaviors (anxiety, depression), cognitive function, sensory thresholds and 
analgesia, as well as the sensory systems (visual and auditory functions). 5) 
Histology and pathology. This service provides a comprehensive histological 
and histopathological analysis of mutant and control mice, as well as em-
bryology studies. The assays performed by each core unit will be presented, 
as well as validated flow schemes for applications in therapeutic areas.

 M. Champy: None.

J18.19
Molecular and genetic aspects of the regulation of lipid metabolism in 
individuals with different levels of fitness
L. Kayumova, E. Vorobieva, V. Gorbunova;  
Bashkir State Pedagogical University from after M. Akmulla, Ufa, Russian Federation.

In recent years, increased interest in the study of lipid metabolism in the 
adaptation to the effects of physical activity and its nature in athletes of dif-
ferent specialization and different levels of fitness. Long-term adaptation 
of athletes to physical activity of varying intensity accompanied by specific 
changes in the structure of the lipid metabolism.
Important role in the regulation of metabolism of triglyceride-rich lipo-
proteins and HDL genes belong, which is part of a gene cluster A1/C3/A4/
A5 apolipoproteins, of which we have studied polymorphic variants of two 
genes - apolipoprotein A-I APOA-I (rs 1799837, A-75G) and gene apolipo-
potein C-III APOC-III (rs 76353203, C3238G), located on chromosome 11 
(11q23 and 11q23.3, respectively).
The material for the study is based on 456 DNA samples of healthy individu-
als. Determining the level of the major lipid profile (total cholesterol, trigly-
cerides, low density lipoprotein, high density lipoprotein) was performed 
by standard enzymatic methods. Analysis of polymorphic DNA loci APOA-I, 
APOC-III was performed by PCR-RFLP.
Univariate analysis of variance revealed a significant effect of genotype 
APOA-I A/A (F=4,967; p=0,028) at a lower concentration of triglycerides, 
and genotype APOA-I A/G (F=7,862; p=0,006) to increase the concentration 
of triglycerides.
A comparative analysis showed a group of individuals practicing significant 
increase genotype APOA-I A/A (p=0,0151; χ2=5,9795) and a decrease in ge-
notype APOA-I A/G (p=0,0112; χ2=6,5579).
During the haplotype analysis in a group of individuals practicing found a 
significant increase in the haplotype G/C (p=0,0006; χ2=17,5365) and a de-
crease in the haplotype A/G (p=0,0348; χ2=4,4642; OR=1,6186).

 L. Kayumova: None. E. Vorobieva: None. V. Gorbunova: None.

J18.20
Monosomy 1p36 case with left ventricular „noncompaction“ and right 
ventricular rhabdomyoma
H. Gurkan1, S. Gokalp2, H. Tozkir1, G. Sari1, U. Vatansever Ozbek3;  
1Trakya University,Faculty of Medicine, Department of Medical Genetics, Edirne, Turkey, 
2Trakya University,Faculty of Medicine, Department of Pediatric Cardiology, Edirne, 
Turkey, 3Trakya University,Faculty of Medicine, Department of Pediatry, Edirne, Turkey.

Monosomy 1p36 syndrome is characterized by many different dysmorphic 
features including large and late-closing anterior fontanelle, microcephaly, 
brachycephaly, deep-set eyes, depressed nasal bridge and a pointed nose 
and jaw structure. LVNC syndrome has been reported as associated with 
1p36 deletion in pediatric population. On 31/05/2012, the patient, gene-
tically unrelated three-year married couple‘s first baby, was born by caesa-
rean section at 38 weeks. They applied to our clinic with complaints as fetal 
rhabdomyoma, left ventricular „noncompaction“, VSD, PDA. Large forehead, 
open and large anterior fontanelle with front starting point, flat and broad 
bridge of the nose, straight eyebrows, short palpebral fissures, narrow and 
slanted, both ear curved inward and helix, small corners of the mouth, be-
vel-down, long philtrum, high narrow palate, pointed chin, telangiectasia/ 
hemangioma inside the thumb of the right hand, inner palmar of the left 
hand, hypopigmented macules on the right axillary region, the lower-right 
quadrant of the abdomen and lumbar region, open sinus on sacrococcyge-

al region, second fingers of both feet were top placement. 46, XX chromo-
some structure was determined according to the chromosome analysis of 
patient’s peripheral blood sample with G-banding technique. Heterozygous 
1p36.32-36.33 microdeletion was detected by the mental retardation panel 
of MLPA analysis method. 60 cells were examined by the method of FISH 
for the verification and 1p36 deletion was detected in all cells This case has 
importance because this is the first case of LVNC-monosomy 1p36 syndro-
me shown in Turkish population and different from recent studies with the 
presence of hypopigmented macules.

 H. Gurkan: None. S. Gokalp: None. H. Tozkir: None. G. Sari: None. U. 
Vatansever Ozbek: None.

J18.21
Perceptions of physicians on pharmacogenetics in Abant Izzet Baysal 
University, Medical Faculty, Turkey
Z. Ozunal1, S. Duzenli2, A. Arslan2, R. Bayram1, A. Gepdiremen1;  
1Abant Izzet Baysal University Medical Faculty, Dept. of Pharmacology, Bolu, Turkey, 
2Abant Izzet Baysal University Medical Faculty, Dept. of Medical Genetics, Bolu, Turkey.

Abant Izzet Baysal University (AIBU) Medical Faculty pharmacogenetics 
testing laboratory is recently established. To inform the availability and re-
cent pharmacogenetics knowledge, two seminars are given to the total of 
106 hospital attendees. After the availability of pharmacogenetic testing, we 
evaluated physicians’ perceptions on pharmacogenetic testing and its imple-
mentation.
The survey was performed among 35 academic medical staff in the faculty 
and 35 recently graduated medical faculty students. The results were calcu-
lated with the EpiInfo statistics software using the χ2-test.
According to this survey performed at AIBU Medical Faculty, 2.9% of the re-
sponding academic medical staff (AMS) was trained for pharmacogenetics at 
undergraduate level, while 20% of recently graduated medical faculty stu-
dents (GMS) declared the same. Belief in the influence of genotypes on drug 
response was as 91.4% and 100% of AMS and GMS, respectively. Relatively 
fewer AMS (31.4%), than GMS (25.7%) reported that they felt adequately 
informed about the availability of genetic testing and its application. Test re-
sults of the two groups were statistically significant (p<0.001).
In this survey we can conclude that there is a remarkable difference in the 
knowledge, approach and proceeding on pharmacogenetics between acade-
mic medical staff and recently graduated students. The cause of the difference 
can be speculated as experience or curriculum differences. Additionally, we 
can follow up, that this particular issue is now taught in faculties. To com-
plete, one can postulate, that with the availability of pharmacogenetic clinic 
implementation knowledge and more education, future adopters will rise.

 Z. Ozunal: None. S. Duzenli: None. A. Arslan: None. R. Bayram: None. A. 
Gepdiremen: None.

J18.22
Rapid detection of fetal aneuploidies by Quantitative Fluorence PCR 
(QF-PCR) in prenatal dioagnosis
T. Tufan1, A. Pazarbasi1, M. A. Erkoc1, G. Comertpay1, S. K. Sel1, F. T. Ozgunen2, M. B. 
Yilmaz1, S. Buyukkurt2, N. S. Ilgaz1, L. Ozpak1, I. N. Uslu1, P. Pazarci1, D. Alptekin1, C. 
Evruke2, H. U. Luleyap1;  
1Cukurova University, Medical Faculty, Department of Medical Biology and Genetics, 
Adana, Turkey, 2Cukurova University, Medical Faculty, Department of Obstedrics and 
Gynecology, Adana, Turkey.

Purpose to investigate which STR markers are better for prenatal diagno-
sis and the frequency of euplodies and aneuploidies in prenatal diagnosis 
of pregnant subjects in Cukurova, Adana region. QF-PCR, a novel technique, 
which is fast and reliable, is employed to detect aneuploidies (13,18, 21, X, 
Y) without the need of time consuming culturing process. QF-PCR can detect 
5 different chromosome aneuploidies with 98.6% accuracy. Methods, 1804 
amniotic fluid samples of pregnant subjects, who were referred to molecu-
lar biology section of our department, were analyzed with QF-PCR techni-
que employing 35 STR markers for detecting chromosomes 13, 18, 21, X 
and Y aneuploidies. Results we detected 152 subjects (8,42%) out of 1804 
with aneuploidies or euploidies. The average age of pregnant subjects was 
32 (varies between 14 and 49). Abnormal karyotypes detected were as fol-
lows: 47,XX,+21 (34.87%, 53/151); 47,XY,+21 (40.13%, 61/151); 47,XX,+13 
(0.66%, 1/151); 47,XY,+13 (1.32%, 2/151); 47,XX+18 (7.89%, 12/151); 
47,XY+18 (5.93%, 9/151), 47,XXX (1.32%, 2/151); 69,XXX (1.32%, 2/151); 
45,X (6.58%, 10/151). Conclusions QF-PCR can be regarded as an alternati-
ve method of conventional cytogenetic analysis since it is rapid and reliable, 
however in most cases it is required to be supported or validated with con-
ventional cytogenetic karyotyping.
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 T. Tufan: None. A. Pazarbasi: None. M.A. Erkoc: None. G. Comertpay: 
None. S.K. Sel: None. F.T. Ozgunen: None. M.B. Yilmaz: None. S. Buyukkurt: 
None. N.S. Ilgaz: None. L. Ozpak: None. I.N. Uslu: None. P. Pazarci: None. D. 
Alptekin: None. C. Evruke: None. H.U. Luleyap: None.

J18.23
Coexistence of Townes-Brocks syndrome and Albinism in a case
K. Nadir, S. Çelik, S. Çitli, T. Çora;  
Selçuk University, Selçuklu Medical Faculty,The Department of Medical Genetics, Konya, 
Turkey.

Townes-Brocks syndrome (TBS) is a rare genetic disorder. The most com-
mon features of this syndrome are anal atresia, abnormally shaped ears, 
and hand malformations that most often affect the thumb. TBS syndrome 
is caused by mutations in a SALL1 gene. This gene is located chromosome 
16q12.1.2 Albinism is one of the archetypal inborn errors of metabolism 
described by Archibald Garrod, with a frequency of around 1:20.000. It is 
usually defined as a congenital hypopigmentation of the skin, hair, or eyes. 
There are a large number of genes responsible for the occurrence of albi-
nism .One of this gene is The melanocortin 1 receptor gene (16q24.3).
Our patient is male child who his age is 9 months. He has an obstruction 
of the anal opening (imperforate anus), low and simple ears, ear tag, simi-
an line, short palpebral fissure. The patient‘s mother and father were not 
consanguineous. We performed a cytogenetic analysis and the other labo-
ratuary analysis. We have found that patient`s chromosome 16 has anormal 
structure. The patient was evaluated as TBS after we performed a cytogene-
tic analysis and the other laboratuary analysis. However, he has a congenital 
hypopigmentation of the skin, hair and eye. This new situation was evalu-
ated as Albinism because his mother has albinism. Therefore, we thought 
that our patient is both Townes-Brocks syndrome and albinism. In addition, 
further research will be beneficial because the localization of these two ge-
nes which are responsible for the disease is closely.

 K. Nadir: None. S. Çelik: None. S. Çitli: None. T. Çora: None.

J18.24
PhD, MD
M. L. Sprincean1,2, E. Halabudenco1, N. Barbova1,2, A. Mişina1, T. Samoilenco1;  
1Institute of Research of Healthcare of Mother and Child, Chisinau, Moldova, Republic 
of, 2State University of Medicine and Pharmacy “N. Testemitanu”, Chisinau, Moldova, 
Republic of.

Background: peculiarities of clinical manifestations and cytogenetic fea-
tures are analyzed in Turner syndrome, which is a gonosomal abnormality 
characterized by a loss of X chromosome (total or partial) with or without 
mosaics.
Materials and methods: A group of 68 children with Turner syndrome was 
investigated during medical genetic counseling in the study.
Results: The most characteristic features of patients with Turner syndrome 
are: short stature - 97%, incomplete sexual maturation 95%, cubitus valgus 
- 48%, pterygium colli - 44%, short neck - 42%, palatine arch - 37%, mul-
tiple nevus - 23%, lymphedema - 24%, nail dysplasia - 13%, scoliosis - 12%. 
The frequency of cytogenetic variants of Turner Syndrome: 1. homogeneous 
form or X monosomy: 45 X - 53% of cases; 2. mosaic form: 45, X/46 XX, 45, 
X/46, XY - 11.8% cases; 3. structural abnormalities of X chromosome: 46, 
xix, 46, X delX, 46, X dicX, 46, XRX - 17.6% cases; 4. mosaicism with structu-
ral abnormalities of X chromosome: 46, XX/46XiX/45, X - 2.9% of cases and 
other chromosome: 46, XY - 14.7% cases.
Conclusions: Peculiarities of phenotype manifestations in girls with Turner 
syndrome induce the diagnosis in the early neonatal period, however up to 
60% of patients are not diagnosed during early childhood because of lack 
of complaints of family and the late visits to geneticist. Karyotype in Turner 
syndrome is highly variable and different, in 53% of cases being the homo-
geneous form or X monosomy - 45, X.

 M.L. Sprincean: None. E. Halabudenco: None. N. Barbova: None. A. Mişina: 
None. T. Samoilenco: None.

J18.25
A Case Report: 46, XX, ins (3, 1) (q22; q25qter) karyotype in dizygotic 
twin sisters
R. U. Akkoyunlu, K. E. Gümüslü, S. Eren, B. Doğruoğlu, D. Sünnetçı,̇ N. Çıṅe, H. Savli, E. 
Özsu, F. Çıżmecıȯğlu;  
Kocaelı ̇Unıv̇ersıṫy Health Scıėnces, Kocaelı̇

İnsertion is a chromosome abnormality that is due to a nonreciprocal type 
of translocation in which a segment is removed from one chromosome and 

then inserted into a broken region of a nonhomologous chromosome. This 
can happen due to unequal crossover during meiosis. Although, chromoso-
mal insertions are considered as balanced chromosomal abnormalities, they 
can be hazardous if the affected region is in an exon. We present the case 
reports of 13 years old female s. Both patients were presented with short 
stature, pubertas tardas, dysmorphic features and mild mental retardation. 
Classic cytogenetic G banded karyotype analysis performed on peripheral 
blood samples demonstrated a 46,xx, ins (3, 1)(q22;q25qter ) in both Twin 
A and Twin B. Abnormal karyotype ins (3, 1)(q22;q25qter) is rarely repor-
ted in the literature. The phenotypic effects of this karyotype is not fully de-
scribed. The affected loci after insertion may contain genes associated with 
growth, cognitive ability and sexual development. We suggest that perfor-
ming advanced molecular techniques will assist in determining the affected 
genes and their roles in phenotype-genotype relationship.

 R.U. Akkoyunlu: None. K.E. Gümüslü: None. S. Eren: None. B. DoĞruoĞlu: 
None. D. Sünnetçİ: None. N. Çİne: None. H. Savli: None. E. Özsu: None. F. 
ÇİzmecİoĞlu: None.

J18.26
Phenotype variability in pericentric inversion of chromosome 9 - case 
series
A. Chirita-Emandi, S. Dumitriu, C. Popa, S. Arghirescu, M. Puiu;  
University of Medicine &Pharmacy, Timisoara, Roumania, Timisoara, Romania.

Background: Inherited pericentric inversion of chromosome 9 - inv(9)(p11-
q13) is relatively commonly found in humans (1-4%), generally without 
apparent phenotypic alterations. However, the inv(9)(p11-q13) was also 
found to be associated with congenital malformations and certain cancers.
Aim: We aim to examine the relation between the inv(9)(p11-q13) and the 
various phenotype it is associated with in a series of 5 cases.
Methods: We present 4 boys, aged 7 months, 2 years, 4 years and 13 years, 
respectively and a five years old girl. The patients were examined and also 
had blood work alongside cytogenetic studies.
Results: We found various phenotypes ranging from facial dysmorphism (2 
cases), delayed milestones (2 cases), micropenis and cryptorchidism (2 ca-
ses), mild growth retardation (1 case), atacsia (1 case). Mothers of two of 
the boys also presented the inversion. Interestingly, we also found the dupli-
cation 16q12.2q2 in one boy presenting facial dysmorphism.
Conclusion: The phenotype associated with pericentric inversion of chro-
mosome 9 is extremely variable; consequently, further studies analyzing 
each breakpoint region of inv (9), using mo¬lecular cytogenetics are needed 
to understand the disease association.

 A. Chirita-Emandi: None. S. Dumitriu: None. C. Popa: None. S. Arghirescu: 
None. M. Puiu: None.

J18.27
Karyotype and SRY gene analysis in patients with phenotype and 
genotype incompatibility
E. Akbas, Z. Mert Altintas, H. Senli;  
Mersin University - Faculty of Medicine, Mersin, Turkey.

The major factor in creation of the gender is the SRY gene on chromosome Y. 
SRY gene neighbors the pseodoautosomal region 1 (PAR1) crossing over regi-
on on the short arm of the chromosome Y. Rarely the SRY gene on the Y chro-
mosome may pass to the X chromosome via erroneous crossing over. In this 
case, if the gamete carrying the X chromosome that received the SRY gene 
is inseminated, only male phenotype individual is created in XX genotype. 
In case the gamete carrying the Y chromosome that has lost the SRY gene is 
inseminated, only female phenotype individual is created with XY genotype.
SRY genes of only females with 46,XY genotype and 45,X/46,XY mosaic indi-
viduals with genotype-phenotype incompatibility, that is detected as a result 
of the chromosome analysis carried out in our cytogenetic laboratory, are 
studied in the present study. Standard chromosomal analysis was performed 
by using giemsa-trypsin (GTG) banding. The SRY gene was amplified by poly-
merase chain reaction (PCR).
SRY is positive only in 46,XY genotype female phenotype patients. However, 
it gives rise to the thought that it may be caused by other factors such as non-
creation of male phenotype, inactivity of the SRY gene, androgynous receptor 
dysfunction or 5 α-reductase deficiencies. Although SRY gene is available in 
45,X/46,XY mosaic cases, it is insufficient in creation of male phenotype since 
the band level is thin in ratio proportional to the level of mosaic. Turner phe-
notype is emerged due to the excess number of Turner genotype cell ratio.

 E. Akbas: None. Z. Mert altintas: None. H. Senli: None.
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J18.28
Chromosome 15 alterations implicated in Silver-Russell Syndrome
A. Dobrescu, S. Dumitriu, A. Chirita-Emandi, C. Borza, M. Puiu;  
University of Medicine &Pharmacy, Victor Babes, Timisoara, Romania.

Background and aims: Silver-Russell Syndrome (SRS) is a clinically and gene-
tically heterogeneous disorder. Most frequently the 7 and 11chromosomes are 
involved, other chromosomes considered as candidate loci for SRS are 1, 8, 15, 
17, 18 and X.
We aim to present a case with classic Silver Russell syndrome phenotype with 
chromosome 15 alterations.
Methods: The infant was comprehensively examined trough clinical, lab work, 
imagistic and genetic studies.
Results: An 8 month old female infant with intrauterine growth retardation, 
severe hydramnios and single umbilical artery, born at 33 weeks of gestation, 
weighing 1200 grams (below 2 standard deviations), presented slow weight 
gain during the first 6 months of life (average 362 grames /month). She dis-
played a classical Silver Russell syndrome phenotype. The infant had delayed 
bone age (corresponding to 1-2 months of age). The patient’s karyotype was 
46,XX,dup(15)(pter-q22::q22-qter), the mother had normal karyotype, while 
the father’s karyotype was 46,XY,1qh+ without phenotypical alterations. She 
has now started growth hormone treatment.
Conclusions: The patient shows a typical phenotype although the associati-
on between chromosome 15 alterations and Silver Russell Syndrome is rarely 
mentioned in specialized literature. This confirms that this phenotypic syn-
drome is genetically heterogeneous.
The case needs molecular cytogenetic investigations leading to a more detailed 
description of chromosomal rearrangements for both parents and patient.

 A. Dobrescu: None. S. Dumitriu: None. A. Chirita-Emandi: None. C. Borza: 
None. M. Puiu: None.

J18.29
Genetics counseling in a case of Kabuki syndrome
D. Capatina1, G. Cozaru1,2;  
1Constanţa County Emergency Hospital, Constanta, Romania, 2Andrei Saguna University 
of Constanta, Constanta, Romania.

Kabuki syndrome (KS) is a rare disorder and has an estimated frequency of 
1 in 32,000.
This paper reports the case of an 5-year-old male with KS who has the various 
features typical of the disease: hypotonia and postnatal growth deficiency, 
characteristics face (long palpebral fissures, ectropium of the lateral third 
of the lower eyelids, arching eyebrows with sparse lateral halves, depressed 
nasal tip, large and prominent ears, micrognathia, mid-facial hypoplasia, 
dental abnormalities), moderate mental retardation, distinctive behavioural 
features and learning difficulties, urogenital abnormalities (congenital in-
guinal hernia, ectopic testis), short stature and skeletal abnormality.
The etiology of the syndrome is unknown and is thought to be possibly due 
to sporadic mutation with no familial history. There is no prenatal screening, 
genetic test or consensual diagnostic criteria to confirm this condition. The 
patients are diagnosed according to the recognizable facial features. The 
identification of the basis of genetic diseases is essential to provide an ac-
curate genetic counseling and to ensure proper disease prevention. In this 
case is difficult to estimate the risk of parent’s patient having another child 
with KS.
The prognosis of survival to adulthood is relatively good as KS is not typical-
ly associated with severe medical complications.

 D. Capatina: None. G. Cozaru: None.

J18.30
Distribution of trisomies in 96 cases of trisomic spontaneous 
abortions
J. Jovanovic Privrodski, I. Kavecan, M. Kolarski, D. Radovanov, M. Obrenovic;  
Institute for Children and Youth Health Care Vojvodina, Novi Sad, Serbia.

In thirteen years period, from 1999 to 2011, i<<<<<<<n Genetic Centre in 
Novi Sad, Serbia were analyzed 759 spontaneous abortions and we detec-
ted 96 trisomic karyotypes. The most frequent trisomies were: 18.75% Ed-
wards syndrome (N= 18/96), 16.67% trisomy of
chromosome 15 (N=16/96), 13.54% Daun syndrome (N=13/96); 12.5% 
Patau syndrome (N=12/96); 9.37% trisomy of chromosome 22 (N=9/96); 
14.58% trisomy of chromosome 16 (N=14/96); 3.12% trisomy of chro-
mosome 9 (N=3/96); 3.12% trisomy of chromosome 14 (N=3/96); 8.33% 
others (N=8/96). Trisomies were predominantly detected in first trimester 
from 9th to 12th week of gestation (83%).
Cytogenetic abnormalities are one of most important cause of spontaneous 

abortions. Genetic counseling provide information that may be helpful for 
subsequent pregnancies.

 J. Jovanovic Privrodski: None. I. Kavecan: None. M. Kolarski: None. D. 
Radovanov: None. M. Obrenovic: None.

J18.31
Mosaic trisomy 9 in a girl with mental retardation and dysmorphic 
syndrome
I. Bradinova1, R. Vazharova1, V. Bojinova2, A. Savov3;  
1National Genetic Laboratory, UHOG „Maichin dom“, Sofia, Bulgaria, 2USBALNP „Saint 
Naum“, Sofia, Bulgaria, 3National Genetic Laboratory, UHOG, Sofia, Bulgaria.

Trisomy 9 is an uncommon chromosome abnormality that may be seen in a 
mosaic or non-mosaic state. As complete trisomy 9 is often lethal to the fe-
tus, individuals affected by this disorder commonly display mosaicism, har-
boring a mixture of cells in which some cells contain the normal two copies 
of chromosome 9, while other cells contain a third copy of chromosome 9. 
Associated symptoms and findings may vary greatly in range and severity 
and include intrauterine growth retardation; mental retardation; congenital 
heart defects; distinctive craniofacial abnormalities; musculoskeletal, geni-
tal, kidney , and/or additional physical abnormalities.
We present the case of a 10 yrs old female patient born from the first preg-
nancy of a healthy couple with normal birth weight and length. The girl 
had found psychomotor retardation, abnormal behavior, truncal obesity, 
joint hypermobility and dysmorphic features (broad-based nose with bul-
bous tip , high arched palate, short palpebral fissures, microretrognatia, 
tapering fingers). The performed brain imaging did not find any structural 
brain anomalies. The routine cytogenetic test detected mosaic trysomy 9 
(47,XX,+9[3]/46,XX[21]).
Mental retardation and non specific dysmorphism are leading clinical fea-
tures in our patient. The wide phenotypic range in trisomy 9 mosaic syndro-
me is likely to explain by the percentage of trisomic cells in different tissues. 
Routine cytogenetic investigation remains important test in individuals with 
mental retardation and/or dysmorphic features. A large number of cells is 
needed in order to obtain a correct karyotype diagnosis in mosaic patients. 
Correct diagnosis is essential to define the prognosis and provide accurate 
genetic counseling.

 I. Bradinova: None. R. Vazharova: None. V. Bojinova: None. A. Savov: None.

J18.32
A Genetic approach to understand the rare Liddle syndrome in India
B. A. R. S. Nath1, D. Thaniga2, G. Natarajan2, R. Saraswathy1;  
1VIT University, Vellore, India, 2Madras Medical College, Chennai, India.

Genetic analysis of the rare syndrome, Liddle syndrome is carried out for 
understanding its etiology. It is reported in fewer than 30 families (or iso-
lated cases) worldwide. It is known to be autosomal dominantly inherited 
and presented with hypertension and low plasma renin activity, metabo-
lic alkalosis due to hypokalemia caused by elevated levels of sodium ions 
and loss of potassium from the renal tubule. Till now this syndrome has 
been identified by the biochemical parameters only and to the best of our 
knowledge no cytogenetic analysis has been carried out. In this study the 
proband was confirmed by the biochemical parameters. In addition, all the 
family members (n=7) were subjected to genetic analysis. The cytogenetic 
analysis included the chromosome aberration assay (CA) and cytokinesis 
block micronuclei assay (CBMN Cyt assay). The molecular analysis included 
the mutation study for the genes SCNN1B and SCNN1G exon 13. The fre-
quency of CAs was significantly higher in the proband (0.18±0.43) than the 
other family members and controls (0.005±0.0085). In CBMN Cyt assay, the 
frequencies of micronuclei, nucleoplasmic bridges and nuclear buds were 
significantly higher than in the family members and controls. To the best 
of our knowledge this is the first study involving Genetic analysis of Liddle 
Syndrome and family members. This will help in understanding the etiology 
of this disease and affecteds in the family. This kind of study will be useful in 
genetic counseling for an early intervention.

 B.A.R.S. Nath: None. D. Thaniga: None. G. Natarajan: None. R. Saraswathy: 
None.

J19.01
Bend it like Beckham! The ethics of genetically testing children for 
athletic potential.
C. Silvia;  
King‘s College London, London, United Kingdom.
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In this paper I analyse the use of direct-to-consumer (DTC) genetic tests1, 
sometimes coupled with more traditional methods of talent scouting such 
as intensive summer camps2, to assess a child’s predisposition to athletic 
performance. The recent boom of DTC-genetic tests, aimed at measuring 
children’s athletic potential, is the latest wave in the “pre-professionalizati-
on” of children that has characterized, especially but not exclusively, the US 
in the last twenty years.3 In this paper I discuss the scientific evidence at the 
basis of the DTC-genetic tests and challenge their predictive ability. I then 
discuss how the parental use of DTC-genetic tests impact on the children’s 
right to an open future, and on their developing sense of autonomy and of 
self-determination. I argue that the use of DTC-genetic tests to allegedly 
‘measure’ children’s athletic potential is ethically problematic as it trumps 
the right-in-trust of children to an open future favouring a too broad inter-
pretation of parental reproductive and child-rearing freedom. I conclude tht 
DTC-genetic tests to scout children’s potential should be seen as a ‘wake up’ 
call for other problematic parental attitudes aimed at scouting and develo-
ping children’s precocious talents, be they in sports or elsewhere.
Footnotes
1 Among these, Atlas Sports Genetics (www.atlasgene.com/), Geneffect 
(http://www.geneffect.com/), Sports X Factor (www.sportsxfactor.com), 
Athleticode (http://athleticode.com/)
2 Chang E (2009) In China, DNA tests on kids ID genetic gifts, careers, CNN 
NEWS http://edition.cnn.com/2009/WORLD/asiapcf/08/03/china.dna.
children.ability/

 C. Silvia: None.

J19.02
Reduced telomere length in placentas during pregnancies 
complicated by intrauterine growth restriction
J. Toutain1, M. Carlotti2, E. Chevret2, D. Cappellen2, F. Pelluard3, J. Merlio2, J. Horovitz4, D. 
Lacombe1,5, R. Saura1;  
1CHU Bordeaux, Génétique médicale, Bordeaux, France, 2Univ. Bordeaux, Histologie 
et pathologie moléculaire des tumeurs, Bordeaux, France, 3CHU Bordeaux, Anatomo-
pathologie, Bordeaux, France, 4CHU Bordeaux, Gynécologie-obstétrique et médecine 
fœtale, Bordeaux, France, 5Univ. Bordeaux, Maladies Rares: Génétique et Métabolisme 
(MRGM), Bordeaux, France.

Objectives: Recent studies have shown that telomere length was significant-
ly reduced in placentas collected at delivery from pregnancies complicated 
by intrauterine growth restriction (IUGR) secondary to placental insuffici-
ency. Placental telomere length measurement during ongoing pregnancies 
complicated by IUGR has never been reported. Methods: In our center, late 
chorionic villus samplings were performed between 18 and 37 weeks of 
amenorrhea in 24 subjects with severe IUGR (cases) and in 28 subjects with 
other indications for prenatal diagnosis (controls). Placental insufficiency 
was assessed by histo-pathological examination. Relative measurement of 
telomere length was carried out prospectively by quantitative Fluorescent 
In Situ Hybridization (FISH) using Peptide Nucleic Acid probes on inter-
phase nuclei obtained from long-term cultured villi and with an automa-
ted epifluorescent microscope. A quantitative Polymerase Chain Reaction 
(Q-PCR) technique was performed to confirm the quantitative FISH results. 
The number of copies of gene loci encoding the RNA template (hTERC) and 
the catalytic subunit (hTERT) of the enzyme complex telomerase were also 
estimated in these placentas by FISH. Results: Mean fluorescence intensi-
ty of telomere probes estimated by quantitative FISH was significantly less 
for cases compared to controls (p<0.001). This result indicated that mean 
telomere length was significantly reduced in placentas during pregnancies 
complicated by IUGR. Reduced telomere length was confirmed by the Q-PCR 
technique. No copy number variation of the hTERC and hTERT loci was noti-
ced for cases, or for controls. Conclusion: This study clearly demonstrates a 
reduction of placental telomere length in ongoing pregnancies complicated 
by severe IUGR secondary to placental insufficiency.

 J. Toutain: None. M. Carlotti: None. E. Chevret: None. D. Cappellen: None. F. 
Pelluard: None. J. Merlio: None. J. Horovitz: None. D. Lacombe: None. R. 
Saura: None.

J19.03
Preimplantation Genetic Diagnosis (PGD) for beta-thalassaemia and 
sideroblastic anaemia, combined with HLA-typing, employing three 
different technologies for single cell genotyping: fragment analysis, 
nested real-time PCR and nested high-resolution melting (HRM) 
analysis.
G. Kakourou1, A. Destouni2, C. Vrettou1, M. Poulou1, J. Traeger-Synodinos1, E. 
Kanavakis1,2;  
1University of Athens, Department of Medical Genetics, “Aghia Sophia” Children’s 

Hospital, Athens, Gr, Athens, Greece, 2Research Institute for the Study of Genetic and 
Malignant Disorders in Childhood, „Aghia Sophia“ Children‘s Hospital, Athens, Greece.

PGD with HLA-matching to select histo-compatible siblings to facilitate cu-
rative haematopoeitic stem-cell transplant (HSCT) is widely applied. We de-
scribe a rare case, where HLA-PGD was performed to exclude two familial 
single-gene disorders (SGDs). The couple were heterozygous for different 
beta-thalassaemia mutations as well as an identical sideroblastic-anaemia 
mutation.Their daughter, affected with sideroblastic-anaemia, was pro-
grammed to have HSCT. We optimized a one-step-multiplex-fluorescent-
touchdown-PCR protocol for the simultaneous amplification of 19 genetic 
regions: the HBB-gene mutated regions (c.118C>T and c.25-26delAA), four 
linked-short tandem-repeats (STRs) in chr11p15.4 (4-138kb upstream and 
downstream of HBB), the SLC25A38 gene mutation (c.726C>T), two linked-
STRs in chr3p22.1 (208-245kb upstream-downstream of SLC25A38), plus 
eleven STRs for HLA-haplotyping (chr6p22.1-21.3). This was followed by 
nested real-time PCR and high-resolution melting (HRM) for direct mutation 
detection and analysis of all STRs on a genetic analyzer for indirect genoty-
ping and HLA-haplotyping. The protocol was validated following PGD guide-
lines and successfully performed in a clinical cycle. A single blastomere was 
biopsied from each of 19 day-3 embryos and sent for genetic analysis. One 
blastomere failed to amplify at all loci. From the remaining 18 embryos, dia-
gnosis was as follows:for beta-thalassaemia, 15/18 were unaffected, 2/18 
affected and 1/18 showed only normal maternal alleles.For sideroblastic-
anaemia: 9/18 were unaffected, 7/18 affected, 2/18 inconclusive.Two em-
bryos were HLA-compatible, 14/18 not compatible, 2/18 inconclusive. One 
HLA-compatible embryo was also unaffected for both SGDs and transferred, 
however a pregnancy was not achieved.The couple plans a second cycle. 
The novel methodological PGD-approach described here is fast, accurate, 
clinically-validated and has a low cost.

 G. Kakourou: None. A. Destouni: None. C. Vrettou: None. M. Poulou: None. J. 
Traeger-Synodinos: None. E. Kanavakis: None.

J19.04
Prenatal molecular cytogenetic analysis should be performed on 
mesenchymal core rather than on cytotrophoblast cells
R. Saura1, J. Horovitz2, F. Pelluard3, D. Lacombe1,4, J. Toutain1;  
1CHU Bordeaux, Génétique médicale, Bordeaux, France, 2CHU Bordeaux, Gynécologie-
obstétrique et médecine fœtale, Bordeaux, France, 3CHU Bordeaux, Anatomo-pathologie, 
Bordeaux, France, 4Univ. Bordeaux, Maladies Rares: Génétique et Métabolisme (MRGM), 
Bordeaux, France.

Objectives: To examine the reliability of interphase FISH analysis of the main 
aneuploidies performed on mesenchymal core when prenatal diagnosis was 
performed on pregnant women with first-trimester fetal abnormalities on 
ultrasound. Methods: 386 first trimester prenatal examinations were inve-
stigated from chorionic villus samplings for increased nuchal translucen-
cies or other fetal ultrasound abnormalities. Interphase Fluorescence In 
Situ Hybridization (FISH) for the main aneuploidies (trisomies 13, 18, 21 
and gonosomal aneuploidies) was performed on the mesenchymal core of 
villi. Molecular cytogenetic results were always complemented by conven-
tional cytogenetic results on long-term cultured villi (LTC-villi). Short term 
cultured villi (STC-villi) preparations were retrospectively performed only 
when a chromosomal abnormality was observed with interphase FISH and/
or LTC-villi. Results: 88 chromosomal abnormalities (88/386 = 22.8% of 
first-trimester diagnoses) which could discuss subsequent abortions were 
observed after LTC-villi preparations. All cases possibly detectable by inter-
phase FISH were detected. Thus, 85 aneuploidies (85/386 = 22.0% of first-
trimester diagnoses; 85/88 = 96.6% of chromosomal abnormalities) were 
detected by interphase FISH, allowing early abortion by curettage before 
week 14 amenorrhea. No discrepancy occurred between interphase FISH 
and LTC-villi results for the aneuploidies studied. Three false-negative re-
sults (3/386 = 0.77% of first-trimester diagnoses; 3/88 = 3.41% of chromo-
somal abnormalities) were observed with STC-villi. Conclusion: We observed 
a high rate of false-negative results on cytotrophoblast cells. Conversely, in-
terphase FISH of the main aneuploidies on the mesenchymal core provided 
rapid and reliable results. We therefore postulate that prenatal molecular 
cytogenetic analysis should be performed on mesenchymal core rather than 
on cytotrophoblast cells.

 R. Saura: None. J. Horovitz: None. F. Pelluard: None. D. Lacombe: None. J. 
Toutain: None.
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J19.05
The Interaction of 3.7kb alpha-globin gene triplication with beta-
globin gene mutations in Iranian population
S. Farashi, N. Bayat, N. Faramarzi Garous, M. Montajabi Niyat, M. Ashki, S. Vakili, I. 
Hashem, V. Hadavi, A. Azarkeivan, H. Najmabadi;  
Kariminejad-Najmabadi Pathology & Genetics Center, Tehran, Islamic Republic of Iran.

The 3.7kb triplicated α-globin gene has been found in most populations. It 
results from unequal crossover between misalignmented homologous seg-
ments in the α-globin gene cluster during meiosis. The pathophysiology and 
clinical severity of ß-thalassemia (ß-thal) are associated with the degree of 
α-chain imbalance. The excess of α-globin chains plays an important role 
in the pathophysiology of ß-thal. When heterozygous/homozygous ß-thal 
coexists with alpha gene numerical alteration, the clinical and hematological 
phenotype is affected, showing a decrease (-α/) or increase (ααα/) in tha-
lassemia carriers’ anemia.
The coexistence of α-globin gene triplication (ααα/) consider as an impor-
tant modulator of the severity of ß-thal, exacerbating the phenotypic severi-
ty of ß-thal by causing more globin chain imbalance.This type of phenotype 
modification has rarely been observed and reported in Iranian population. 
Here, we report co-inheritance of triple α-globin gene arrangement and 
heterozygous/homozygous ß-thal in 21 cases presenting thalassemia in-
termedia/major phenotype. Some of these patients consider as having mild 
intermedia phenotype, they need no transfusion, some receive blood occa-
sionally in their time life (for example on delivery time) but some of them 
are dependent to regular blood transfusion (once every 20 to 40 days). Our 
study focus on the importance of detecting 3.7kb triplicated α-globin gene in 
genotype/phenotype prediction in Iranian thal patients.

 S. Farashi: None. N. Bayat: None. N. Faramarzi Garous: None. M. Montajabi 
Niyat: None. M. Ashki: None. S. Vakili: None. I. Hashem: None. V. Hadavi: 
None. A. Azarkeivan: None. H. Najmabadi: None.

J19.06
Chromosome polymorphic variants in infertility and their effect on 
ongoing pregnancy rates
R. Morales1, B. Lledo1, J. A. Ortiz1, J. Ten2, J. Llacer2, R. Bernabeu2;  
1INSTITUTO BERNABEU BIOTECH, Alicante, Spain, 2INSTITUTO BERNABEU, Alicante, 
Spain.

INTRODUCTION: Polymorphic variants on chromosomes were considered 
normal without clinical significance, however previous studies have repor-
ted that incidence of these variants is higher in infertile patients. The aim 
of this study was investigate the correlation of chromosome polymorphic 
variants with infertile phenotype and its effect in IVF cycles outcome.
MATERIAL AND METHODS: We considered a total of 1551 cytogenetic 
studies involving infertile patients (n=866) and oocyte/sperm donors for 
the control group (n=685). Rate of aneuploid spermatozoa were evaluated 
using FISH in 145 infertile men. Outcome of IVF cycles were analyzed in 259 
patients. RPL was defined as two or more miscarriages.
RESULTS: A statistically significant increase in the frequency of chromoso-
me variants was observed in infertile patients (16.9% study group, 24.1% 
in RPL patients vs 12.8% controls; p<0.05). Significant differences were ob-
served in rate of aneuploid spermatozoa between infertile men with and 
without polymorphisms (37,7% vs 16,3%; p<0.05). In the IVF cycles analy-
zed, biochemical and clinical miscarriage rates were higher in the group of 
patients without RPL carrying of polymorphisms compared with patients 
carrying of normal karyotype (35.6% vs 22.7% for biochemical miscarriage 
and 20.7% vs 9.8% for clinical miscarriage).
DISCUSSION: Higher frequencies of chromosomal variations are present 
in infertile patients compared with fertile population. Moreover, the pres-
ence of these variants is higher among patients with repeated pregnancy 
loss (RPL). Men carrying polymorphisms have a higher incidence of sperm 
aneuploidies. Moreover, the patients without RPL undergoing an infertility 
treatment have a higher incidence of miscarriage when are carriers of po-
lymorphisms.

 R. Morales: None. B. Lledo: None. J.A. Ortiz: None. J. Ten: None. J. Llacer: 
None. R. Bernabeu: None.

J19.07
Correlation of 5-hydroxymethylcytosine-positive spermatozoa 
frequency in ejaculate with DNA integrity and head morphology
I. A. Galembo1, A. A. Pendina2,1, O. A. Efimova2,1, E. M. Shilnikova2,1, I. D. Fedorova2, A. V. 
Tikhonov1, M. Mazilina1, T. V. Kuznetzova2,1, A. M. Gzgzyan2, V. S. Baranov2,1;  
1Saint-Petersburg state university, Saint-Petersburg, Russian Federation, 2D.O. Ott‘s 
Institute of Obstetrics and Gynecology, Saint-Petersburg, Russian Federation.

Male gametes quality is essential for fertilization capacity and subsequent 
pre- and postimplantation embryogenesis. DNA integrity and correct chro-
matin epigenetic status are necessary for appropriate gamete function. Re-
cently a new epigenetic marker was discovered - 5-hydroxymethylcytosine, 
which is a product of 5-methylcytosine oxidation by TET proteins.
We assessed correlation between rate of spermatozoa with fragmented DNA 
and rate of spermatozoa with hydroxymethylated DNA. Study group consi-
sted of 3 sperm donors and 17 patients of IVF clinic. Semen analysis was per-
formed according to WHO criteria. Sperm morphology was assessed using 
strict Kruger’s criteria. Preparations were made from sperm samples fixed 
with ethanol:acetic acid (3:1). Spermatozoa with fragmented DNA were de-
tected by TUNEL (CellDeath Detection kit, Roche). The rate of spermatozoa 
with fragmented DNA varied from 0,10% to 20,78% (n=2000 for each pati-
ent). The rate of spermatozoa with 5-hydroxymethylcytosine was evaluated 
after immunostaining of preparations with anti-5-hydroxymethylcytosine 
polyclonal antibodies (ActiveMotif). The rate of 5-hydroxymethylcytosine-
positive spermatozoa in ejaculate of different patients ranged from 0,06% 
to 13,89% (n=5000 for each patient). The direct linear correlation between 
sperm DNA fragmentation and hydroxymethylation was found (r=0,40; 
P=0,048). Moreover the negative correlation was found between sperm 
DNA hydroxymethylation and the frequency of spermatozoa with morpho-
logically normal head (r=-0,53; P=0,021).
Thus,the frequency of 5-hydroxymethylcytosine-positive spermatozoa is 
associated with markers of semen quality-DNA integrity and morphology 
of spermatozoa. This suggests that the rate of hydroxymethylated sperma-
tozoa could be used as a new marker of semen quality.
Supported by RFBR, Administration of Saint-Petersburg,OPTEC grant and 
stipend from RF President

 I.A. Galembo: None. A.A. Pendina: None. O.A. Efimova: None. E.M. 
Shilnikova: None. I.D. Fedorova: None. A.V. Tikhonov: None. M. Mazilina: 
None. T.V. Kuznetzova: None. A.M. Gzgzyan: None. V.S. Baranov: None.

J19.08
Assessment of genetic variations of DPY19L2 and DYDC1 in men with 
total globozoospermia
M. Sabbagian1, S. Yazdani Khah1, M. Totonchi2, A. Amiri Yekta2, H. Hoseinifar1, T. 
Modarresi1;  
1Department of Andrology at Reproductive Biomedicine Research Center, Royan Institute 
for Reproductive Biomedicine, ACECR,, Tehran, Islamic Republic of Iran, 2Department of 
Genetics at Reproductive Biomedicine Research Center, Royan Institute for Reproductive 
Biomedicine, ACECR,, Tehran, Islamic Republic of Iran.

Background: Globozoospermia is a rare and severe type of teratozoosper-
mia, characterized by round-headed spermatozoa lacking an acrosome. The 
pathogenesis of this anomaly is still unclear but genetic factors are likely 
to be involved. Recently, it has been shown that DPY19L2 deletion can be 
found in a vast majority of, but not all, globozoospermic patients, suggesting 
that probably other genes associated with the disorder. DYDC1 plays a cru-
cial role during acrosome biogenesis and it is of particular interest in this 
context because of phenotypes in the null mutant mice that are very similar 
to human globozoospermia. The objective of this study was Assessment of 
genetic variations of DPY19L2 and DYDC1 in men with total globozoosper-
mia.
Methods: 15 total globozoospermic men and 30 men with normal spermo-
gram referred to Royan fertility and infertility Centre were included in the 
study. DPY19L2 deletion was assessed in men with total globozoospermia 
and noromozoospermic controls by performing both PCR of two exons and 
a long-range PCR across the deletion and then, sequenced the entire coding 
region of DYDC1 in the patients without DPY19l2 deletion.
Results: Our results showed that 73.3% of the patients (n=11) have DPY19L2 
homozygous deletion. We did not find mutation in the coding regains of 
DYDC1 in other patients (n=4).
Conclusion: This study confirms that DPY19L2 is the major gene respon-
sible for globozoospermia in Iranian men and also seems that there is no 
relationship between DYDC1 and globozoospermia in human.

 M. Sabbagian: None. S. Yazdani Khah: None. M. Totonchi: None. A. Amiri 
Yekta: None. H. Hoseinifar: None. T. Modarresi: None.

J19.09
Genetic analysis of gonadal disorders of sex development (46, XY 
DSD) by cytogenetic and molecular methods
J. Tavakkoly-Bazzaz1, A. Shojaei1, P. Derakhshandeh-Peykar1, R. Ebrahimzadeh-Vesal1, 
M. Razzaghy-Azar2, F. Behjati3;  
1Department of Medical Genetics, School of Medicine, Tehran University of Medical 
Sciences, Tehran, Islamic Republic of Iran, 2Department of Pediatric Endocrinology and 



ABSTRACTS PUBLISHED ABSTRACTS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG 583

Back to index

Metabolism, Aliasghar Children Hospital, Tehran University of Medical Sciences, Tehran, 
Islamic Republic of Iran, 3Genetics Research Center, University of Social Welfare and 
Rehabilitation Sciences, Tehran, Islamic Republic of Iran.

Among disorders of sex development (DSD) which result from abnormali-
ties during gonadal determination and differentiation, there are especially 
rare forms such as 46, XY gonadal dysgenesis with mutations in SRY, NR5A1, 
DHH, DAX1 and WNT4 genes. Mutations of known genes are responsible 
for only a few percentages of these disorders and there are probably some 
other potential genes or loci that play a role in sexual disorders that are 
waiting for further analysis.
We recruited patients that were clinically suspicious for 46, XY gonadal 
dysgenesis. Cytogenetic analysis as well as the direct sequencing of the SRY, 
NR5A1and DHH genes was performed for all cases. MLPA technique was 
used to detect deletions and duplications in DAX1 and WNT4 genes and sub-
sequent imbalances were confirmed by real time PCR. Additionally, other 
potential loci were investigated by whole genome Array CGH method.
One new chromosomal rearrangement and SRY deletion was found in one 
and five patients, respectively. Two heterozygous partial deletion and dupli-
cation were present in NR5A1 and WNT4 genes. Array CGH results confir-
med the chromosomal rearrangement data and one partial deletion were 
detected in the SOX2OT gene.
Autosomal chromosome abnormalities could play a role in DSD. SRY gene 
deletion has a significant role in DSD and has a similar incidence in our pa-
tients compared with other reports. Del/dup mutations found to be more 
common than point mutations in our patients and might be preferred to 
check Del/dup mutations prior to point mutations. SOX2OT might have a 
potential role in gonadal dysgenesis.

 J. Tavakkoly-Bazzaz: None. A. Shojaei: None. P. Derakhshandeh-Peykar: 
None. R. Ebrahimzadeh-Vesal: None. M. Razzaghy-Azar: None. F. Behjati: 
None.

J19.10
Oligonucleotide-based array CGH analysis of blighted ovums
A. A. Kashevarova, N. A. Skryabin, T. V. Nikitina, I. N. Lebedev;  
Institute of Medical Genetics, Russian Academy of Medical Sciences, Tomsk, Russian 
Federation.

Approximately half of first trimester miscarriages have abnormal karyotype 
according to conventional karyotyping. However, some additional cases of 
pregnancy loss may be caused by non-visible submicroscopic chromoso-
mal rearrangements. The role of microdeletions/microduplications is even 
more expected for blighted ovum (empty fetal sac) - the most severe form of 
miscarriage. We were aimed to search for unbalanced chromosomal aber-
rations and genes essential for proper embryo development in 10 blighted 
ovums specimens using SurePrint G3 Human CGH+SNP 4×180K Microarray 
Kit (Agilent Technologies, USA). All specimens were shown to have normal 
karyotype by conventional karyotyping. Three to eighteen unbalanced ab-
errations were detected in each of 10 miscarriages (altogether 95 CNVs). 
The size of aberrations varied from 726 bp to 26 Mbp. Using Gene Onto-
logy enrichment analysis and visualization toolkit (GOrilla) for complex 
CNVs analysis we found that genes of gamma-aminobutyric acid signaling 
pathway were significantly represented in the CNVs affected genomic regi-
ons in blighted ovums (p<0.00001). It is unexpected because this pathway is 
essential for the central nervous system development and functioning. But 
taking into consideration that the number of genes normally expressed in 
the brain is the greatest in comparison with other tissues and that it is the 
brain which controls a variety of processes within the organism our funding 
is of particular interest. After benign CNVs were excluded using Database of 
Genomic Variants, the analysis of the remaining dataset showed the preva-
lence of DNA-dependent transcription factors group (p<0.001). This study 
was supported by grants of Federal Program N 8276 and 8720.

 A.A. Kashevarova: None. N.A. Skryabin: None. T.V. Nikitina: None. I.N. 
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J19.11
Importance of Preimplantation Genetic Screening (PGS) in the 
reduction of multiple pregnancies in in vitro fertilization (IVF) cycles
A. Vereczkey1, Z. Kósa1, S. Sávay1, M. Csenki1, L. Nánássy1, B. Dudás1, Z. Dömötör2, D. 
Debreceni2;  
1Versys Clinics Human Reproduction Institute, Budapest, Hungary, 2Reprogenex Gene 
Diagnostic Laboratory, Budapest, Hungary.

In general, the live birth rate of assisted reproduction techniques (ART) 
ranges about 20% worldwide, while the rate of clinical pregnancies varies 
between 25-45%. One of the most recent achievements of the continuous-

ly improving techniques of assisted reproduction is preimplantation gene-
tic testing, which serves to genetically analyze the embryos prior to their 
transfer into the uterus. Several randomized controlled trials analysed the 
outcome of embryo transfer upon the application of the newly introduced 
preimplantation genetics methods and verified already a significant increa-
se in clinical pregnancy rates (60-79 %) and a major decrease in miscarriage 
rates (3.4-6.9 %). Furthermore, frequent genetic disorders (such as Down 
syndrome, Patau syndrome etc.) can be selected before embryo implantati-
on, thus their prevalence could be decreased.
One of the major scopes of preimplantation genetic screening is however 
the reduction of multiple pregnancy rates in in vitro fertilization (IVF) 
cycles. The proportion of multiple pregnancies in IVF is 20-60% based on 
the data of several international studies; in Hungary the average rate of mul-
tiple pregnancies is 24.9% (10-54%).
The preimplantation genetic screening with microarray comparative ge-
nomic hybridization (aCGH) technique was first applied in Hungary at the 
Versys Clinics, Human Reproduction Institute. We have analyzed more than 
430 embryos and had more than 100 embryos transferred since 2011. PGS 
provides the possibility of selecting and transferring only euploid embryos, 
therefore can we perform mostly single embryo transfers (SET). Here we 
present about the strategy of decreasing multiple pregnancy rate with SET 
following preimplantation genetic screening.

 A. Vereczkey: None. Z. Kósa: None. S. Sávay: None. M. Csenki: None. L. 
Nánássy: None. B. Dudás: None. Z. Dömötör: None. D. Debreceni: None.

J19.12
Early diagnosis of a boy with adrenoleukodystrophy due to the ABCD1 
gene mutation and prenatal genetic diagnosis of his sibling for bone 
marrow transplantation.
Y. Saglam1, M. Ortanc1, H. Karadayı1, K. Ulucan2, O. Baltaci1;  
1Goztepe Medical Park Hospital, Department of Medical Genetics, Istanbul, Turkey, 
2Üsküdar University, Faculty of Engineering and Natural Sciences, Department of 
Molecular Biology and Genetics, Istanbul, Turkey.

Introduction: Adrenoleukodystrophy is an X-linked disorder (X-ALD) 
which is due to the mutations in the ABCD1 gene. These mutations result 
in the defect of peroxisomal beta oxidation and leading to the accumulation 
of saturated very long chain fatty acids (VLCFA) in body tissues. The clini-
cal menifestations of the disorder occur primarily in the adrenal cortex, the 
myelin of the central nervous system, and the Leydig cells of the testes. In 
this report, we analyzed the ABCD1 gene of a boy whose uncle died because 
of the same disease.
Material- Method: The patient was diagnosed as X- ALD due to high serum 
amounts of VLCFA together with pristanic and phytanic acids. PCR- sequen-
cing methodology was used in order to confirm the disease and identify AB-
CD1 gene mutations. Amplification of the whole coding regions including 
exonic- intronic boundaries were assessed by using spesific primers and 
sequenced directly (ABI Prism 3100 Genetic Analyzer).
Results: Sequencing process revealed that the examined boy carries 
c.G1202A (p.R401A) mutation in the ABCD1 gene and his hemizygous mo-
ther has the same mutation as heterozygous and therefore, she is carrier.
Discussion: In addition to biochemical analysis, genetic testing is required 
in determining the correct diagnosis to genetic diseases. ABCD1 genetic ana-
lysis revealed that the boy is X- ALD and needs a bone marrow transplanta-
tion. Prenatal genetic diagnosis was assessed for HLA identical baby and his 
mother is pregnant for his sibling.

 Y. Saglam: None. M. Ortanc: None. H. Karadayı: None. K. Ulucan: None. O. 
Baltaci: None.

J19.13
Investigating autosomal recessive gene defects in severe oligospermic 
and azoospermic infertile men
G. Girgin1, A. A. Özdemir2, G. Koç1, B. B. Türköver3, C. Akbal4, A. I. Güney1;  
1Marmara University, Department of Medical Biology and Genetics, Istanbul, Turkey, 
2Zeynep Kamil Women‘s and Children‘s Hospital, Department of Urology, Istanbul, 
Turkey, 3Zeynep Kamil Women‘s and Children‘s Hospital, Department of Genetics, 
Istanbul, Turkey, 4Marmara University, Department of Urology, Istanbul, Turkey.

Infertility is a serious public health issue and studies show out of every 100 
couples, 15 are infertile. Furthermore; 50% of these infertile couples suffer 
from male factor infertility. Although many factors on sperm structure and 
functions have been investigated including environmental factors, ethio-
logies of many infertility cases are yet to be enlightened. From the genetic 
point of view, chromosome abnormalities and genetic mutations are impor-
tant causes of male infertility. The aim of this study is to detect autosomal 
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recessive genetic mutations in oligospermic and azoospermic infertile men. 
Patients included in the study were required to fill special survey forms not 
only to exclude environmental factors, but also to choose patients with con-
sanguineous marriages or patients with at least 2 infertile people in their fa-
mily. Blood samples of 20 Turkish men; 6 of whom were azospermic, and 14 
severe oligospermic, were evaluated using array technology. Several genes 
in the “Spermatogenesis-associated protein” SPATA family, “Sperm-asso-
ciated antigen” (SPAG1, SPAG4, SPAG5, SPAG8, SPAG9, SPAG11A / SPAG11B, 
SPAG16) genes, “Sperm acrosome-associated protein” (SPACA3, SPACA4) 
genes, as well as a few other genes known to play roles in spermatogenesis 
were found to be defective. These results will guide physicians in genetic 
consultation and in choosing the best assisted reproductive therapy.

 G. Girgin: None. A.A. Özdemir: None. G. Koç: None. B.B. Türköver: None. C. 
Akbal: None. A.I. Güney: None.

J19.14
About 46,XY DSD: A rare mutation of the ligand-binding domain of 
the AR protein in three Tunisian sisters with complete androgen 
insensitivity syndrome
N. B. ABDELMOULA1, R. Louati1, M. Zenker2, T. Rebai1;  
1Medical University, Sfax, Tunisia, 2Institute of Human Genetics University Hospital 
Magdeburg, Magdeburg, Germany.

The androgen insensitivity syndrome (AIS) is an X-linked recessive disorder 
in which affected males have female external genitalia, female breast deve-
lopment, blind vagina, absent uterus and female adnexa, and abdominal or 
inguinal testes, despite a normal male 46,XY karyotype. Mutations in the an-
drogen receptor (AR) gene cause the AIS by impairing androgen-dependent 
male sexual differentiation to varying degrees. Thus they are associated 
with a variety of phenotypes, ranging from CAIS to PAIS or men with infer-
tility. Through AR gene mutations Database (http://androgendb.mcgill.ca), 
AR gene mutations reported until 2012 overtake 1000.
Here we report a rare AR mutation in three Tunisian sisters presenting with 
all of the characteristics of CAIS. This Tunisian consanguineous family from 
Sfax town is composed of three daughters suffering from primary amenor-
rhea and one healthy son. DNA analysis was carried out by direct sequencing 
of PCR-amplified exonic fragments of the AR gene. A c.3474C>T substitution 
in exon 6 of the AR gene leading to a missense mutation p.(Arg787*) in the 
ligand-binding domain (LBD) of the AR protein, was confirmed in the three 
sisters as well as in their mother who was heterozygous for the mutation.
This mutation resulted in a truncated form of the receptor including a major 
part of the C-terminal LBD which is not only involved in binding to andro-
gen, but also involved in binding of coactivator proteins and dimerization.
This mutation is a rare variant associated with CAIS and was described only 
three times. Furthermore, it was described in association with prostate can-
cer twice.

 N.B. Abdelmoula: None. R. Louati: None. M. Zenker: None. T. Rebai: None.

J19.15
The outcome of prenatal diagnostics in pregnancies with increased 
risk for chromosomal abnormalities
O. Miljanovic1, M. Bulatovic1, T. Ostojic1, S. Raspopovic2, D. Likic3, T. Dakic1, S. Teofilova1;  
1Centre for medical genetic and immunology, Clinical centre of Montenegro, Podgorica, 
Montenegro, 2Gynecology and Obstetric Clinic, Clinical Centre of Montenegro, Podgorica, 
Montenegro, Podgorica, Montenegro, 3Institute for public health of Montenegro, 
Podgorica, Montenegro, Podgorica, Montenegro.

Chromosomal abnormalities (HA) still remain a remarkable challenge, with 
prenatal detection and pregnancy termination, as the most effective negati-
ve eugenic method. The aim of this study was to evaluate the outcome of 10 
years invasive prenatal diagnostics (2002-2012yr). A total of 3227 pregnant 
woman with increased risk to fetal HA were referred to pre-testing genetic 
counseling. Invasive prenatal diagnostics was provided for all (2747 amnio-
centeses and 181 chordocenteses), except 229 (9%) women, who refused 
the indicated diagnostics. Fetal karyotype was analyzed using GTG banding 
method. The fetal loss after invasive prenatal diagnostic was 0.27%, all after 
amniocentesis.
Advanced maternal age was the most frequently recognized risk factor for 
fetal HA (58%), followed by abnormal ultrasound findings, abnormal ma-
ternal serum screening and parental balanced translocations. Abnormal 
karyotypes were ascertained in 76 (2.6%) of all performed cytogenetic ana-
lyses. Aneuploidies were the most frequent HA (83%), predominantly tri-
somy 21 (49%), and followed by trisomy 18 (21%), gonosomal trisomias/ 
monosomy X (11%, 8% respectively), trisomy 13 (6%), and others (5%). 
Unbalanced structural aberrations were found in 13 (17%) fetuses, as “de 

novo” event or resulted from parents’ reciprocal/Robertsonian transloca-
tion. Balanced structural rearrangements and polymorphisms were found 
in additional 31 (1%) of all fetal karyotypes, and pregnancies were conti-
nued. After comprehensive and detailed genetic counseling, an option for 
pregnancy termination was offered in all cases of fetal abnormal karyotipe 
(except XYY status), and was accepted in 96%. Gonosomal aneuplodies pre-
sented a particular challenge for genetic counselor, requesting more delicate 
counseling, including covering some ethical issues.

 O. Miljanovic: None. M. Bulatovic: None. T. Ostojic: None. S. Raspopovic: 
None. D. Likic: None. T. Dakic: None. S. Teofilova: None.

J19.16
Prenatally diagnosed case of mosaic trisomy 13 associated with 
Currarino triad
A. Vičić1, B. Mišković1, P. Korać2,3, D. Jandrić1, F. Stipoljev1;  
1Clinical Hospital „Sveti Duh“, Zagreb, Croatia, 2University Hospital „Merkur“, Zagreb, 
Croatia, 3Faculty of Science, University of Zagreb, Zagreb, Croatia.

Currarino triad, also known as Currarino syndrome, is a complex of congeni-
tal caudal anomalies characterized by anorectal malformation, sacral bone 
abnormality and presacral mass. Currarino syndrome was first described in 
1981, however its genetic basis still remains unclear. Although, mutations in 
the HLXB9 gene were found in almost all cases of familial Currarino syndro-
me, they are present in less than 30% of patients with sporadic Currarino 
syndrome. To date, only few reports on genetic causes in cases of sporadic 
Currarino syndrome have been published.
Herein, we present prenatally detected case of Currarino triad associated 
with mosaic trisomy 13. A 32-year-old woman, G1P0, was referred to our 
hospital because of suspected fetal urogenital anomalies. Ultrasonic exami-
nation at 20 weeks gestation showed sacral bone defect, low presacral un-
echogenic mass of irregular shape, bilateral hydronephrosis, megaureters 
and urinary bladder with hypertrophied bladder wall and “keyhole sign”. 
Amniocentesis was performed, and cytogenetic analysis revealed a fema-
le karyotype with 89% of trisomic cells. Parents elected to terminate the 
pregnancy, and pathological examination showed imperforate anus, kidneys 
with markedly dilated renal pelvis, distended urinary bladder, and cystic 
mass histologically identified as immature teratoma. The sacral bone was 
undeveloped and coccygeal was missing. Trisomy 13 mosaicism was confir-
med in cultured skin fibroblasts and fetal cord blood lymphocytes.
Since our case is the fifth report on association of trisomy 13 and Currarino 
triad, it supports the idea that trisomy 13 in mosaic form could be involved 
in etiopathogenesis of sporadic cases of Currarino triad complex.

 A. Vičić: None. B. Mišković: None. P. Korać: None. D. Jandrić: None. F. 
Stipoljev: None.

J19.17
Prenatal diagnosis of Fanconi Anemia in Tunisia: Cytogenetic and 
Molecular testing
F. TALMOUDI1, W. Ayed1, M. Ben Rekaya2, O. Kilani1, S. Hentati1, H. Guemani1, N. Abidli1, I. 
Chemkhi1, I. Benzarti3, S. Abdelhak2, M. Meddeb4, A. AMOURI1;  
1Cytogenetics Department and Laboratory of Biomedical Genomics and Oncogenetics, 
Institut Pasteur de Tunis, Tunis, Tunisia, 2Laboratory of Biomedical Genomics and 
Oncogenetics, Institut Pasteur de Tunis, Tunis, Tunisia, 3Hôpital d‘Enfants, Tunis, Tunisia, 
4Laboratoire de Génétique Médicale, Tunis, Tunisia.

Fanconi anemia (FA) is a rare genetic disorder characterized by variable 
congenital anomalies, progressive bone marrow failure, and high predispo-
sition to acute leukemia.
This study describes successful molecular diagnosis and subsequent prena-
tal diagnosis of FA in a Tunisian consanguineous family.
The index case, was an 8-year-old girl with typical clinical features of FA and 
born to first-cousins healthy parents. Physical examination of the younger 
sister has shown skeletal anomalies. Thus, the diagnosis of FA was suspec-
ted. According to sensitivity to MMC, the index case and the younger sister 
were diagnosed as FA. The parents requested prenatal diagnosis during the 
actual pregnancy.
Genotyping analysis using four markers flanking the FANCA gene was car-
ried out using DNA from parents, the unaffected older sister, the affected 
younger sister and foetal DNA obtained from amniotic fluid at a gestational 
age of 16 weeks. Multiplex ligation-dependent probe amplification (MLPA) 
was performed in order to confirm cytogenetic and genotyping results. Ha-
plotype analysis showed that the affected members present the founder ha-
plotype at a homozygous state whereas the fetus shows a different haploty-
pe likely segregating with the normal alleles. These results were confirmed 
by MLPA analysis that revealed a total deletion of exon 15 for the affected 
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child while this mutation was absent in the fetus showing that he is unaffec-
ted and is not at risk of developing FA.
The present study is the first report of molecular testing that was successful-
ly applied for prenatal diagnosis of FA in Tunisia and in North Africa.

 F. Talmoudi: None. W. Ayed: None. M. Ben Rekaya: None. O. Kilani: None. S. 
Hentati: None. H. Guemani: None. N. Abidli: None. I. Chemkhi: None. I. 
Benzarti: None. S. Abdelhak: None. M. Meddeb: None. A. Amouri: None.

J19.18
Revealing genetic reasons for fetal death by combining new and old 
methodology: three different cases
K. Piippo1, K. Kiiski1, K. Jairus2, O. Kostina2, H. Kokkonen3, M. Mäntymaa4, R. Salonen5, N. 
Horelli-Kuitunen1;  
1United Medix Laboratories Ltd., Helsinki, Finland, 2Nova Vita Klinik AS, Tallinn, Estonia, 
3Nordlab, Oulu, Finland, 4Kymenlaakso Central Hospital, Kotka, Finland, 5Norio Centre, 
Rinnekoti Foundation, Helsinki, Finland.

Fetal death can occur for different reasons in any gestational age. The rea-
son behind fetal death is important to resolve for information of the parents 
and estimation of recurrence risk. We report three cases where different 
methods were combined to unravel the genetic reason behind fetal death 
or abnormality.
Case 1: a monochorial twin pregnancy where both fetuses died in utero 
h23+5. Prenatal BoBs (PNBoBs) from placental sample showed a duplicati-
on of the chromosomal region 15q11. Genomic microarray analysis (GMA) 
showed trisomy 15. Karyotype of cultured cells was 47,XX,+15[1]/46,XX[8]. 
Thus, a mosaic trisomy 15 was detected in the placenta.
Case 2: a monochorial twin pregnancy where fetus B died in utero h36+5. A 
skin sample was studied by PNBoBs that showed a duplication of the region 
22q11. Karyotype was unavailable due to absent cell growth. GMA confir-
med a 2,8 Mb duplication of 22q11.21. Also, dup(22)(q11.21) was shown in 
peripheral blood of twin sister by PNBoBs.
Case 3: an abnormal karyotype 46,XX,?i(18q) in amniotic fluid sample 
(NT:4,39; T18-risk: 1:68). The pregnancy was terminated. GMA from fe-
tal skin sample showed duplication of 18q12.1-18qtel and deletion of 
18p11.32-18ptel while cell culture failed. Mother had an abnormal karyoty-
pe 46,XX,inv(18)(p11.32q12.1). Thus the fetus had inherited der(18) rising 
from inversion chromosome 18 from the mother. She has increased risk for 
unbalanced chromosome rearrangement also in future pregnancies.
To conclude, PNBoBs and GMA are valuable methods in revealing genetic 
reasons for fetal death or abnormality especially when cell culture is not 
successful, and in detecting submicroscopic aberrations.

 K. Piippo: None. K. Kiiski: None. K. Jairus: None. O. Kostina: None. H. 
Kokkonen: None. M. Mäntymaa: None. R. Salonen: None. N. Horelli-Kuitunen: 
None.

J19.19
First trimester screening - beyond trisomy 21, 18 and 13.
V. Curtisova, I. Dhaifalah, J. Hyjanek;  
Department of Human Genetics and Fetal Medicine, Fakultní nemocnice Olomouc, 
Olomouc, Czech Republic.

First trimester screening is primarily used to establish the risk for trisomy 
21, 18 and 13 in a fetus. If the risk exceeds an agreed threshold an invasive 
procedure is recommended and the karyotype of the fetus is ascertained. 
During the screening procedure and subsequent karyotyping other abnor-
malities apart from trisomy 21, 13 and 18 can be diagnosed. We reviewed all 
cases of first trimester screening performed in our department in 2010 and 
2011; in total 5690 women were tested. Abnormal findings were encounte-
red in 65 fetuses (1 in 87) - trisomy 21 and 18 (no trisomy 13 was found) in 
twenty three fetuses (35.4%) and other abnormalities (other chromosomal 
abnormalities, congenital abnormalities without abnormal karyotype, or NT 
above 3.5 mm without abnormal karyotype or other congenital abnormali-
ty) in forty two fetuses (64.6%). Trisomy 21 and 18 represented just over 
a third of abnormal findings encountered during the first trimester scree-
ning.

 V. Curtisova: None. I. Dhaifalah: None. J. Hyjanek: None.

J19.20
Men with LOC203413 minor T allele have an increased risk for 
impaired spermatogenesis
P. Noveski1, M. Mirchevska1, T. Plaseski2, B. Peterlin3, D. Plaseska-Karanfilska1;  
1Macedonian Academy of Sciences and Arts, Research Center for Genetic Engineering 
and Biotechnology „Georgi D. Efremov“, Skopje, Macedonia, The Former Yugoslav 

Republic of, 2Clinic of Endocrinology and Metabolic Disorders, Faculty of Medicine, 
Skopje, Macedonia, The Former Yugoslav Republic of, 3Institute of Medical Genetics, 
University Medical Center Ljubljana, Ljubljana, Slovenia.

Association studies have shown that a number of gene polymorphisms mo-
dulate the efficiency of spermatogenesis. Previously, we have investigated 
the association of male infertility with nine single nucleotide polymorphis-
ms (SNPs) in eight different genes: FASLG, JMJDIA, LOC203413, TEX15, 
BRDT, OR2W3, INSR and TAS2R38 among two ethnic groups from the R. 
Macedonia. This study showed an association of rs5911500 in LOC203413, 
rs3088232 in BRDT and rs11204546 in OR2W3 gene with azoospermia 
and/or oligozoospermia in Macedonian and/or Albanian males. Here, we 
present an association study of the nine SNPs in 242 infertile men (82 azoo-
spermic and 160 oligozoospermic) and 116 fertile men from Slovenia. The 
methodology included multiplex PCR/SNaPshot analysis, followed by ca-
pillary electrophoresis on ABI3130 Genetic Analyzer. Only two SNPs were 
found in association with male infertility among Slovenian men with bor-
derline statistical significance; rs34605051 in JMJDIA gene was associated 
under the dominanat model, while rs2059807 in INSR gene showed an as-
sociation under the recessive model. Although the difference was not sta-
tistically significant, the LOC203413 minor T allele was found with higher 
frequency among infertile Slovenian men (22.7%) when compared to the 
fertile controls (17.2%). When all three populations (Macedonian, Albanian 
and Slovenian) were analyzed together, statistically significant association 
was observed for the rs5911500 in LOC203413 (OR 1.73, 95% CI 1.14-2.62; 
p=0.0090) with male infertility. In conclusion, the association study of a to-
tal of 644 infertile men with azoospermia and oligozoospermia from three 
different ethnic populations shows that men with LOC203413 minor T allele 
have an increased risk for impaired spermatogenesis.

 P. Noveski: None. M. Mirchevska: None. T. Plaseski: None. B. Peterlin: 
None. D. Plaseska-Karanfilska: None.

J19.21
Does inbreeding lead to decreased Tunisian human fertility?
W. Hammami1, O. Kilani1, W. Ayed1, M. Ben Khelifa1, N. Ben Halim2, S. Abdelhak2, A. 
AMOURI1;  
1Cytogenetics Department and Laboratory of Biomedical Genomics and Oncogenetics, 
Institut Pasteur de Tunis, Tunis, Tunisia, 2Laboratory of Biomedical Genomics and 
Oncogenetics, Institut Pasteur de Tunis, Tunis, Tunisia.

Although a high proportion of marriages in Tunisia are consanguineous the-
re are very few reports about the association between consanguinity and 
fertility.
In the present study, one hundred and four infertile male patients and 100 
fertile male attending the department of Cytogenetics of the Pasteur Institu-
te of Tunis were asked if they are born from consanguineous parents and if 
they are married to close biological relatives.
Infertile patients were more likely than controls to report first-degree (pa-
rental) and second-degree (grandparental) consanguinity. Men with azoo-
spermia and severe oligospermia showed high rates of both consanguinity 
and family clustering.
This study demonstrated a significant association between consanguinity 
and family clustering of male factor infertility cases, suggesting a strong ge-
netic component.

 W. Hammami: None. O. Kilani: None. W. Ayed: None. M. Ben Khelifa: None. N. 
Ben Halim: None. S. Abdelhak: None. A. Amouri: None.

J19.22
Mutational analysis of MED12 exon 2 in uterine leiomyoma in patients 
from North-West of Russia
N. S. Osinovskaya1, T. E. Ivashchenko1, V. F. Bezhenar1, A. K. Dolinskiy1, I. U. Sultanov1, V. 
S. Baranov1, S. A. Gembovskaya2, E. P. Hoffman2, A. A. Tscypurdeeva1;  
1Ott’s Institute of Obstetrics & Gynecology, Russian Academy for Medical Sciences, 
St.Petersburg, Russian Federation, 2Research Center for Genetic Medicine Children‘s 
National Medical Center 111 Michigan Ave NW Washington DC 20010, Washington, DC, 
United States.

Uterine leiomyomas arise from smooth muscle tissue in majority of women 
at the age of 45. MED12, encodes the 12th subunit of the Mediator complex, 
implicated in transcriptional regulation. The mutations in exon 2 of MED12 
gene were identified in 70% of sporadic uterine leiomyomas. The mutation 
hot spot affected an evolutionary conserved region of the MED12 protein. 
DNA samples of 25 tumours from 15 patients with uterine leiomyoma from 
North-West of Russia have been analyzed by sequencing of exon 2 in MED12 
gene. MED12 mutations were identified in 62% cases (16/25) with almost 
half of them (27%) were mutations in codon 44 of MED12 gene. Seven leio-
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myomas (27%) displayed an exonic insertion-deletion mutation, one (4%) 
was represented by missens mutation in codon 36 and one (4%)- by soma-
tic intronic T to A mutation eight base pairs upstream of the splice exon 2 
acceptor site. No exon 2 mutations of MED12 were found in DNA samples 
isolated from the peripheral blood of the same patients thus proving soma-
tic origin of MED12 mutations. The finding of two different mutations in the 
same leiomyoma tissues registered in two cases favors the origin of these 
mutations after separation of myoma cell clones. Our data are in line with 
other studies, proving substantial impact of exon 2 MED12 gene mutations 
in the origin and development of leiomyomas. Regular origin of these mu-
tations in specific locus of particular gene and its actual contribution into 
molecular pathogenesis of leiomyoma remains obscure and requires further 
studies.

 N.S. Osinovskaya: None. T.E. Ivashchenko: None. V.F. Bezhenar: None. A.K. 
Dolinskiy: None. I.U. Sultanov: None. V.S. Baranov: None. S.A. Gembovskaya: 
None. E.P. Hoffman: None. A.A. Tscypurdeeva: None.

J19.23
Noninvasive screening method for fetal gender determination in 
pregnancies at risk for Duchenne muscular dystrophy
A. M. Stan1,2, C. Dragomir1, E. Severin2, M. Badila1, D. Tudor1, I. Rujan1, I. Visanoiu1, A. 
Ratiu1,3, D. Stefanescu1, L. Savu1;  
1Genetic Lab S.R.L., Bucharest, Romania, 2University of Medicine and Pharmacy, 
Bucharest, Romania, 3Faculty of Biology, University of Bucharest, Bucharest, Romania.

Introduction: The fetal sex determination at an early gestational age is of 
most importance for pregnant women carrying an X-linked recessive chro-
mosomal abnormality. The identification of a male fetus indicates hemizy-
gosity for the X chromosome and thus potential diseases such us Duchenne 
muscular dystrophy. Our aim was to demonstrate the applicability of the 
noninvasive fetal (NIPD) gender screening procedure in clinical practice of 
pregnancies at risk for Duchenne muscular dystrophy.
Materials and Methods: We applied a method based on PCR and high-reso-
lution capillary electrophoresis for fetal gender determination from mater-
nal plasma aiming two Y specific sequences - SRY and DYS14. Two pregnant 
women with extended deletion in the DMD gene were tested noninvasive-
ly. For prenatal DMD gene analysis we used the SALSA MLPA kit P034-A2/
P035-A2 DMD/BECKER (MRC Holland).
Results: This NIPD protocol for fetal gender determination was applied in 
two cases with long histories regarding the DMD gene heritability. In the 
first case, the pregnant woman was a heterozygous carrier for the exons 51-
55 deletion and in the second case for the exons 30-43. The NIPD gender 
screening showed a female fetus in the first case and we eliminate de inva-
sive sampling procedure. For the second case we detected a male fetus, the 
invasive DMD gene test was performed and the result was negative for the 
30-43 deletion.
Conclusion: The pregnancy management in the case of DMD-carrier mo-
thers can be improved by this NIPD screening approach for fetal gender 
determination.

 A.M. Stan: None. C. Dragomir: None. E. Severin: None. M. Badila: None. D. 
Tudor: None. I. Rujan: None. I. Visanoiu: None. A. Ratiu: None. D. Stefanescu: 
None. L. Savu: None.

J19.24
Preimplantation genetic diagnosis (PGD) for sixteen translocation 
carriers by FISH and clinical outcomes
Z. Yilmaz Celik1, B. Haydardedeoglu2, H. B. Zeyneloglu2, F. I. Sahin1;  
1Baskent University Faculty of Medicine Department of Medical Genetics, Ankara, 
Turkey, 2Baskent University Faculty of Medicine Department of Obstetrics and 
Gynecology, Ankara, Turkey.

The incidence of balanced chromosome abnormalities including mostly re-
ciprocal or Robertsonian translocations is approximately 4-5% in couples 
with recurrent miscarriage. Genetically unbalanced gametes can be produ-
ced through meiotic segregation in these couples. Pre-implantation genetic 
diagnosis (PGD) provides the detection of chromosomal abnormalities and 
their exclusion before embryo transfer in assisted reproductive techniques. 
In this study, we reviewed 24 cycles of PGD in 16 couples with balanced 
translocations (5 Robertsonian, 11 Reciprocal) and analyzed pregnancy 
outcomes and the meiotic segregation mode of gametes of the translocation 
carriers using fluorescent in situ hybridization (FISH). PGD couples had eit-
her one or two blastomeres biopsied from all embryos with ≥7 blastomeres 
on day 3 post oocyte collection. These blastomeres were assessed for the 
specific chromosome rearrangement using FISH. Clinical outcomes were 
assessed retrospectively. We found that 34 of 117 embryos (29.05%) were 

normal or balanced. Five couples had no normal or balanced embryos and 
transfer process were cancelled. Twelve clinical pregnancies (50%), inclu-
ding four spontaneous abortions (33.3%) and one ectopic pregnancy were 
established. Four pregnancies resulted in healthy babies with normal or 
balanced karyotypes, others are being followed. Our results suggested that 
specific probes of part of translocation chromosomes used for PGD benefi-
cial for translocation carrier couples by reducing the risk of miscarriage and 
avoiding a pregnancy with an unbalanced form of the translocation. Besi-
des these advantages, this method is technically limited for the detection of 
other potential chromosome anomalies at the same time.

 Z. Yilmaz Celik: None. B. Haydardedeoglu: None. H.B. Zeyneloglu: None. F.I. 
Sahin: None.

J19.25
Prenatal genetic diagnosis of a case whose sibling is a CRLF1 related 
Crisponi syndrome
Y. Saglam1, M. Aydogan2, K. Ulucan3, H. Karadayı1, M. Ortanc1;  
1Goztepe Medical Park Hospital, Department of Medical Genetics, Istanbul, Turkey, 
2Medipol Hospital, Department of Orthopedics, Istanbul, Turkey, 3Üsküdar University, 
Faculty of Engineering and Natural Sciences, Department of Molecular Biology and 
Genetics, Istanbul, Turkey.

Introduction: Crisponi sydrome (CS; 601378), is caused by homozygous or 
compound heterozygous mutation in the cytokine receptor- like 1 (CRLF1) 
gene (604237) that is located on chromosome 19p12. CS is inherited in an 
autosomal recessive manner and characterized with busted sucking and 
swallowing resulting in poor feeding that drives individuals to medical in-
tervention during neonatal life. In this study, we report a girl with CS, whose 
mother is pregnant to a prenatally genetic diagnosed embryo.
Material- Methods: CRLF1 mutation analyzes were assessed in the effected 
girl and in her parents who have consanguinity. Peripheral blood samples 
were used as DNA sources, QIAamp DNA Blood Mini Kit was used for ex-
traction. 9 of the exons, including intronic boundaries, were amplified and 
sequenced directly (ABI Prism 3100 Genetic Analyzer).
Results: We detected a homozygous duplication, c.713dupC, leading a as-
paragine to alanine substitution (p.P239Afsx92) in exon 5 of the girl. Her 
parents had the same duplication as heterozygous.
Discussion: CRLF1 gene is accepted as an causative factor for CS. Scoliosis 
was the additional menifestation of the disease in our patient. To date, there 
are not adequate number of studies reporting c.713dupC homozygous mu-
tation in CS patients. Her mother is pregnant to her sibling, who was prene-
tally screened and now mother has a healhy pregnancy. As a conclusion, we 
suggest to analyse CRLF1 gene for genetic counselling or for preimplantati-
on genetic diagnosis for releated diseases.

 Y. Saglam: None. M. Aydogan: None. K. Ulucan: None. H. Karadayı: None. M. 
Ortanc: None.

J19.26
Evidence for association of the rs605059 polymorphism of the 
HSD17B1 gene with recurrent spontaneous abortions
K. Lamnissou1, P. Ntostis1, K. Agiannitopoulos1, K. Pantos2;  
1Dept of Genetics & Biotechnology, University of Athens, Athens, Greece, 2Genesis Athens, 
In Vitro Fertilization Clinic, Athens, Greece.

Objective: Estrogen production and levels of circulating estrogen are 
markedly increased during pregnancy. The HSD17B1 gene product, 
enzyme 17β-hydroxysteroid dehydrogenase type 1, mainly regulates 
the biological activity of specific steroid hormones by catalyzing their 
conversion. We investigated whether the rs605059 polymorphism of 
the HSD17B1 gene is related to an increased risk of recurrent sponta-
neous abortions (RSA). 
Material and Methods: The study group consisted of 138 women with 
three or more unexplained spontaneous abortions, before the 20th 
week of gestation, while 140 women with at least two live births served 
as controls. All individuals were Greeks. For genotyping the subjects 
we used the PCR- RFLP method.
Results: The observed frequencies for AA, GA and GG genotypes were 
0.18, 0.52, 0.30, respectively, for the patient group and 0.32, 0.49, 0.19, 
respectively, for the control group. The A allele frequencies were 0.45 
and 0.57 for the patient and control group, respectively, while the G al-
lele frequencies were 0.55 and 0.43 for the patient and control group, 
respectively. Statistical analysis of these results revealed significant 
differences in genotype and allele frequencies between the patient and 
control group. 
Conclusions: The rs605059 polymorphism of the HSD17B1 gene has 
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been found to be strongly associated with RSA. Thus the G allele of this 
polymorphism could be considered as a risk factor for RSA in our po-
pulation. 

 K. Lamnissou: None. P. Ntostis: None. K. Agiannitopoulos: None. K. Pantos: 
None.

J19.27
Combined QF-PCR and subtelomere MLPA molecular analysis for 
the detection of chromosomal abnormalities in early spontaneous 
miscarriages
G. Bozhinovski1, I. Maleva1, K. Kubelka2, D. Plaseska-Karanfilska1;  
1Macedonian Academy of Sciences and Arts, Research Centre for Genetic Engineering 
and Biotechnology “Georgi D. Efremov”, Skopje, Macedonia, The Former Yugoslav 
Republic of, 2Private Hospital “Adzibadem-Sistina”, Skopje, R. Macedonia, Skopje, 
Macedonia, The Former Yugoslav Republic of.

A miscarriage affects 10-15% of all clinically recognized pregnancies. Chro-
mosomal abnormalities are the underlying cause in 40-50% of the miscar-
riages. The vast majority of the chromosomal abnormalities are numerical 
aberrations, of which trisomies are the most common, followed by polyploi-
dies and monosomies. Conventional karyotyping is hampered by the high 
rate of culture failures and maternal cell contamination. Several studies 
have shown that molecular approach is an efficient and cost-effective dia-
gnostic testing strategy for miscarriage products. The aim of this study was 
to evaluate the usefulness of a molecular strategy, involving quantitative 
fluorescent polymerase chain reaction (QF-PCR) and subtelomere multiplex 
ligation probe amplification (MLPA) for the detection of chromosomal ab-
normalities in early spontaneous miscarriages. The multiplex QF-PCR, in-
cluding 17 STR markers on the chromosomes 13, 18, 21, X and Y was perfor-
med by in-house method, while MLPA was performed with commercial kits 
from MRC Holland (P036 and P070). A total of 86 spontaneous miscarriage 
product samples were studied. QF-PCR results showed that ten miscarriage 
samples (11.62%) were contaminated with maternal tissue. Chromosomal 
abnormality was detected in 38 samples (50%). The most frequent abnor-
mality was trisomy 16 (37.84%), followed by Turner syndrome, trisomy 22 
and trisomy 14 (10.81% each), trisomy 21 (8.11%), trisomy 18 (5.41%), 
trisomy 4, trisomy 7, trisomy 8, trisomy 10, trisomy 15, monosomy 21 and 
triploidy (2.70% each). No chromosomal abnormality was detected among 
33 control artificial abortion samples. We conclude that QF-PCR and sub-
telomere MLPA is a suitable strategy for routine chromosome analysis of 
spontaneous miscarriages.

 G. Bozhinovski: None. I. Maleva: None. K. Kubelka: None. D. Plaseska-
Karanfilska: None.

J19.28
A Unique Case: Prenatal Diagnosis Of Paternal UPD (18)
O. Ozer, A. Koc, C. Gezer, A. Ekin, S. Kurtulmus;  
Tepecik Training and Research Hospital, Izmir, Turkey.

Uniparental disomy (UPD) is a genetic condition which describes inheri-
tance of two homologue chromosomes/chromosome pairs from a single 
parent. Aberrant dosage of genes regulated by genomic imprinting and ho-
mozygosity of a recessive mutation are most important issues as a conse-
quence of UPD. This atypical pattern of inheritance could be detected by 
newly developed technologies such as STR analysis. We report a patient 
which was referred to our department for prenatal diagnosis because of 
abnormal biochemical screening test results. QF-PCR test were performed 
from amniotic fluid samples for rapid aneuploidy screening. There was 
no numerical abnormality for 13, 21 and sex chromosomes. Although, all 
screening markers for chromosome 18 were uninformative. We used FISH 
test to exclude monosomy 18 and test results were compatible with disomy 
18. Parental QF-PCR analysis was showed paternal UPD (18). Chromosome 
analysis from amniotic fluid was revealed normal karyotype. Results were 
discussed with family in several genetic counseling sections and they de-
cided to continue pregnancy. The child, who has been followed up until the 
first year, is healthy and normal. According to our knowledge, this is the first 
prenatal case with paternal UPD (18). Detection of findings with unknown 
significance in prenatal diagnosis complicates the management of pregnan-
cy. We believed that our case and diagnostic algorithm would be important 
and guiding for further management of such complex cases.

 O. Ozer: None. A. Koc: None. C. Gezer: None. A. Ekin: None. S. Kurtulmus: 
None.

J19.29
AZFc partial deletions are commonly associated with Y-chromosome 
N-haplogroup and R1a1-haplotypes among infertile men from 
Ukraine
H. Makukh1, M. Tyrkus1, V. Cherepanin2, S. Gavrulushun3, O. Hnateyko1;  
1State institution “Institute of Hereditary Pathology of Academy of Medical Science 
of Ukraine”, Lviv, Ukraine, 2Prycarpatian Center of Human Reproductions, Ivano-
Frankivsk, Ukraine, 3Lviv regional center of reproductive health of the population, Lviv, 
Ukraine.

The relationship between Y-chromosome haplotypes with diversity and 
historic-ethnographical aspects as well association with the some conditi-
ons has been extensively studied. Heterogeneous phenotypes are associated 
with partial AZFc deletion and their role as a risk factor for impaired sperm 
production is unsettled because of controversial data for different populati-
ons. The purpose of the study to analyze Y chromosome haplotypes pattern 
in cohorts of fertile and infertile men of Ukrainian origin with and without 
AZFc partial deletions
Among 350 males with idiopathic spermatogenesis disturbance 28 (8.0%) 
were detected to have different types of AZFc partial deletions but in no one 
among control group (0/100) (p<0.01). 19 different Y chromosome haplo-
types were identified among studied groups of Ukrainian men. The most 
frequent are R1a1 (18%), R1a1a (18%) and I2a (19%). Over 50% of ma-
les from both studied groups belong to haplogroup R. The Y-chromosome 
haplotypes were differentiated depending on the presence and the type 
of Y-chromosome AZFc partial deletions. The accessory haplogroup N was 
established only in patients with b2/b3 AZFc partial deletions. In contrast, 
8 out of 10 men (80%) with gr/gr partial deletions belonged to haplotype 
R1a1, which was not identified among fertile males of control group. These 
results point to the following association: haplogroup N increases the risk of 
b2/b3 partial deletions (OR=11.05, 95% CI: 1.21-101.2, p=0.019), and the 
presence of R1a1 haplotype increases the risk of gr/gr partial deletion of 
AZFc region (OR = 20.09, 95% CI: 2.44 - 165.57, p=0.0004).

 H. Makukh: None. M. Tyrkus: None. V. Cherepanin: None. S. Gavrulushun: 
None. O. Hnateyko: None.

J19.30
Complex chromosomal rearrangements in a patient with 
oligozoospermia and Charcot-Marie-Tooth disease
G. J. Braathen1,2,3, V. Haugan2, A. G. F. Helland2, K. O. Clausen2;  
1Faculty Division Akershus University Hospital, Oslo, Norway, 2Department of 
Laboratory Medicine, Section of Medical Genetics, Telemark Hospital, Skien, Norway, 
3Head and Neck Research Group, Research Centre, Akershus University Hospital, 
Lørenskog, Norway.

BackgroundComplex chromosomal rearrangements (CCR) occurring in 
phenotypically normal persons are rare, about 255 cases have been repor-
ted. Most familial cases have a normal phenotype with apparently balanced 
rearrangements while de novo cases usually are unbalanced or apparently 
balanced but with associated multiple anomalies as well as mental retar-
dation. MethodA couple with fertility problems was investigated. He had 
oligozoospermia and Charcot-Marie-Tooth disease.
ResultsChromosomal analysis and fluorescence in situ hybridization with 
whole chromosome paint revealed that he had apparently balanced trans-
location between chromosome 2, 7 and 14. Array comparative genomic hy-
bridization was normal. 
ConclusionTo our knowledge, this is a new case of CCR identified in the hu-
man population and the first time a CCR is identified in a patient with CMT.

 G.J. Braathen: None. V. Haugan: None. A.G.F. Helland: None. K.O. Clausen: 
None.

J19.31
“High Risk” maternal serum screen and adverse pregnancy outcome
K. Godbole, A. Kulkarni, M. Moghe, G. Godbole, A. Kanade, A. Wakankar, P. Kulkarni;  
Deenanath Mangeshkar Hospital, Pune, India.

Aim: To compare adverse obstetric (PIH and oligohydramnios) and neona-
tal outcomes (prematurity, low birth weight, NICU admission) in women 
screened “high risk” or “low risk” for chromosomal aneuploidy by maternal 
serum screening and to find association between individual serum marker 
(PAPP-A, beta hCG (measured in the 1st trimester), AFP, UE3 and beta hCG 
(measured in the 2nd trimester) and adverse obstetric and/or neonatal out-
come.
Methods: Records of delivered women who underwent maternal serum 
screening (1st trimester or second trimester) for chromosomal aneuploidy 
were studied retrospectively. Women undergoing invasive procedure wit-
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hout fetal chromosome anomaly were grouped as “High risk” (n=111) while 
others were grouped as “low risk” (n=157).
Results: “High risk” women were older compared to the controls (31.5+ 
4.7 & 29.1+ 3.9 yrs respectively, p<0.005) but did not differ significantly for 
parity. They experienced high risk for PIH [OR=2.15 (CI: 1.05-4.41)], oligo-
hydramnios [OR=4.07 (CI: 1.70-9.75)] and prematurity [OR= 2.05 (CI: 1.10- 
3.83)] as well as LBW [OR= 2.12 (CI: 1.12- 4.01)] as compared with ‘low 
risk’ women, after adjusting for age. Birth weight was positively correlated 
with PAPP-A (r=0.274, p<0.05) and inversely with free beta hCG measured 
in the 1st trimester (r= -0.243, p<0.05) while the second trimester beta hCG 
was inversely associated with oligohydramnios (r=-0.30, p<0.05) and birth 
weight (r=-.0.24, p<0.05) after controlling for age.
Conclusion: It might be worth following all women with “high risk” screen 
for early detection and timely intervention to avoid obstetric and neonatal 
complications.

 K. Godbole: None. A. Kulkarni: None. M. Moghe: None. G. Godbole: None. A. 
Kanade: None. A. Wakankar: None. P. Kulkarni: None.

J19.32
Preimplantation genetic testing of balanced translocation by 
haplotyping analysis in Gennet.
I. Soldatova, L. Krautová, M. Hejtmánková, M. Brandejská, J. Míka, D. Stejskal, M. 
Putzová;  
GENNET, Prague, Czech Republic.

In 2012, we first performed pre-case haplotyping (PGH) and subsequent 
preimplantation genetic diagnosis (PGD) of embryos in family with balan-
ced structural aberration of chromosomes 13 and 21. We present atypical 
case in which affected embryos may not be unambiguously determined by 
cytogenetic analysis using standard FISH probes due to hybridisation pro-
blems.
In presented case, male partner was carrier of de-novo balanced structural 
aberration t(13;21)(q14.1;q22.1). Pre-case haplotyping (PGH) was conclu-
ded, based on analyses of STR markers located on the long arms of chromo-
some 13 and 21, in both partners and mother of the male partner.
During the IVF cycle haplotyping technique by multiplex PCR was used on 
products of multiple displacement amplification (MDA) from one blastome-
re biopsied from the cleavage-stage embryo on the day 3. In rare cases of 
ambiguous result from the blastomere, analysis may be repeated from tro-
phectoderm and embryo is still managed to be transferred on the day 5.
During the PGD analysis we excluded from transfer embryos, carrying either 
trisomy, or monosomy of tested parts of chromosome 13 or 21. IVF cycle 
with PGD was performed in January 2013: 7 COCs were retrieved, 4 bla-
stomeres were biopsied, 2 embryos were diagnosed as at low risk and 1 
embryo was transferred on the day 5.
Haplotyping analysis using STR markers is technique suitable for indirect 
PGD testing of monogenic diseases, but can be used also for PGD of struc-
tural aberrations, when FISH approach cannot be applied. Confirmed preg-
nancy is currently on-going.

 I. Soldatova: None. L. Krautová: None. M. Hejtmánková: None. M. 
Brandejská: None. J. Míka: None. D. Stejskal: None. M. Putzová: None.

J19.33
Complex fetoplacental rearrangement : discrepancies between array-
CGH and FISH results
C. Rooryck-Thambo1,2, N. Houcinat2, F. Pelluard3, S. Moutton2, M. Vuillaume1,2, D. Cailley2, 
J. Horovitz4, T. Jérôme2, R. Saura2;  
1Université Bordeaux Segalen, Laboratoire Maladies Rares: Génétique et Métabolisme 
(MRGM), Bordeaux, France, 2Génétique médicale,Hôpital Pellegrin, Bordeaux, 
France, 3Anatomopathologie - foetopathologie, Hôpital Pellegrin, Bordeaux, France, 
4Gynécologie-obstétrique et médecine fœtale ,Hôpital Pellegrin, Bordeaux, France.

We report the case of a 22-year-old woman, G1P0, who underwent prenatal 
diagnosis in our fetal medicine center for severe intrauterine growth restric-
tion with decreased fetal movements and tinny lower limbs muscles.
Late chorionic villi sample was realized at 34 weeks of amenorrhea (WA). 
Conventional karyotyping on cultured placental villi revealed no abnor-
mality. Array-CGH identified a complex 1p36 rearrangement, consisting of 
a terminal deletion of 14.6Mb, composed by a contiguous mosaic (~70%) 
1p36.33p36.23 deletion (6.7Mb), a mosaic (~45%) 1p36.23p36.21 deleti-
on (7.8Mb) and a non-mosaic 1p36.21 deletion (405kb). To confirm these 
results, FISH techniques were applied using two different probes targe-
ting 1p36.33 locus. Unexpectedly, they showed 2 copies of this locus. Since 
1p36.33 deletion was not confirmed, amniotic fluid was sampled at 36 WA. 
Array-CGH on amniocytes revealed the same non-mosaic 1p36.21 deleti-

on as in the villi and identified a non-mosaic duplication, reciprocal to the 
7.8Mb deleted region in the villi. Otherwise, no terminal 1p36.33 deletion 
was found in amniocytes by array-CGH.
Specific FISH analyses confirmed the presence of the non-mosaic 1p36.21 
deletion in both amniocytes and villi. They also confirmed the presence of 
the 1p36.23p36.21 duplication in amniocytes, and surprisingly showed this 
duplication in the villi instead of the expected mosaic deletion. The terminal 
1p36.33 deletion remained not confirmed.
Pregnancy termination was proposed, based on the ultrasound anomalies 
and array-CGH results. Indeed, despite discrepancies between FISH and 
array-CGH results, a complex rearrangement of the 1p36 region was highly 
suspected. The exact nature of this rearrangement is still to be determined.

 C. Rooryck-Thambo: None. N. Houcinat: None. F. Pelluard: None. S. Moutton: 
None. M. Vuillaume: None. D. Cailley: None. J. Horovitz: None. T. Jérôme: 
None. R. Saura: None.

J19.34
IL-6 gene promoter polymorphisms: Genetic susceptibility to 
recurrent pregnancy loss
N. Bozkurt1, O. Ates1, N. Karakuş1, F. Demirturk2, O. Gunal3, T. Aysal2, M. C. Nacar2;  
1Gaziosmanpasa University Faculty of Medical Department of Medical Biology, TOKAT, 
Turkey, 2Gaziosmanpasa University Faculty of Medical Department of Obstetrics and 
Gynecology, TOKAT, Turkey, 3Gaziosmanpasa University Faculty of Medical Department 
of Infectious Diseases and Clinical Microbiology, TOKAT, Turkey.

Recurrent pregnancy loss (RPL) is defined as three or more pregnancy los-
ses before 20 weeks. RPL is a multifactorial condition with several etiologic 
factors including genetic abnormalities of the parents, anatomical, endocri-
nological, hematologic and immunologic abnormalities, infections, nutritio-
nal and environmental factors. The causes of pregnancy loss in about half of 
the women with RPL even after extensive investigations remain unknown. 
We analyzed IL-6 -174 G/C, -572 G/C, -597 G/A, -1363 G/T, -2954 G/C pro-
moter region polymorphisms in 113 RPL patients and 113 healthy subjects 
by using polymerase chain reaction (PCR)-based restriction fragment length 
polymorphism (RFLP) assay. The -174G/C genotypic and -174C allelic fre-
quency and the -2954G/C genotypic and -2954C allelic frequency of IL-6 was 
higher in RPL patients than healthy controls and significant association was 
found between RPL and -174G/C, -2954G/C polymorphisms (P: <0.0001, 
OR: 0.28, 95% CI: 0.15-0.51, P: <0.034, OR: 0.16, 95% CI: 0.01-1.12 respec-
tively). We found remarkably similar frequencies in RPL patients compared 
with controls for IL-6 -572G/C,-597G/A and -1363G/T genotypes/alleles 
and no association was observed between RPL and these polymorphisms. 
Our study supported that IL-6 -174G/C and -2954G/C polymorphisms are 
associated with increased risk of RPL in Turkish patients.

 N. Bozkurt: None. O. Ates: None. N. Karakuş: None. F. Demirturk: None. O. 
Gunal: None. T. Aysal: None. M.C. Nacar: None.

J19.35
Search for NLRP7 mutations in first trimester missed abortions with 
multiple methylation changes in imprinted genes
M. V. Lepshin, E. A. Sazhenova, I. N. Lebedev;  
Institute of Medical Genetics, Siberian Branch of Russian Academy of Medical Science, 
Tomsk, Russian Federation.

NLRP7 gene has been identified as the gene involved in biparental hydatidi-
form moles (BiCHM) and associated with multiple loss of imprinting (LOI) 
of the maternal allele. Previously, we report about multiple epimutations 
affected from 4 to 12 imprinted genes in placental tissues of first trimester 
missed abortions (Sazhenova et. al., 2012). It is possible that BiCHM and 
miscarriage have common pathogenetic mechanisms of the epigenetic re-
gulation. To investigate whether the NLRP7 mutations might cause a mis-
carriage with LOI we sequenced this gene in the placental tissues of 11 first 
trimester missed abortions with previously detected hypo- or hyperme-
thylation of multiple imprinted loci. We found nine NLRP7 genetic variants. 
Seven of them had already been described in the Ensembl or INFEVERS da-
tabases in women with BiCHM and normal reproductive outcomes. In this 
study, we report the two new homozygous genetic variants c.1405delC and 
c.1444delC in the embryo with multiple LOI. This embryo had hypomethyla-
tion in imprinted genes PEG10, KCNQ1, WT1, ZNF215 and hypermethylation 
in INS, PWCR1, GABRA5. These imprinted genes participate in apoptosis and 
cell differentiation (PEG10, WT1, INS), cell proliferation and growth (INS, 
WT1), reproduction (WT1), transport (GABRA5, INS) and cell cycle (INS). It 
is notable, that epimutations of all these genes, except PEG10, were confi-
ned by chorion cytotrophoblast or extraembryonic mesoderm indicating its 
postzygotic but not germinative origin. These findings provide new insights 
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into the etiology of miscarriages and associated abnormalities of genomic 
imprinting. Further studies are needed to evaluate the role of NLRP7 muta-
tions in early pregnancy losses.

 M.V. Lepshin: None. E.A. Sazhenova: None. I.N. Lebedev: None.

J19.36
SRY- negative 46, XX male with complete virilization and infertility as 
the main anomaly
s. jallad, m. basly, s. b jemaa, m. chibani, r. rachdi;  
laboratory of human reproductive biology- military hospital- tunis, tunis, Tunisia.

Introduction : the 46, xx male syndrome is a rare cause of male infertility 
and a rare form of sex reversal with complex mechanisms leading to a large 
clinical features. We report a case of man with a normal male phenotype 
who presented for exploration of infertility and was found to be 46, xx male 
without SRY gene in the x chromosome.
Case report : A 34 year old man was referred to our institution because of hi-
story of primary infertility in whom repeated seminal analysis showed com-
plete azoospermia. Physical examination showed normal phenotype exept 
bilateral gynaecomastia. Penis size and testes volume were normal. Serum 
LH, FSH and prolactin were normal but testosterone serum concentration 
was under the limit of normal range (1.98ng/ml). The testicular biopsy re-
vealed germinal cell aplasia and fewer leydig cells without sertoli cells ano-
malies. karyotype analysis showed 46, xx chromosome complement without 
evidence of mosaicism in peripheral blood cells. Polymerase chain reaction 
analysis and fluorescence in situ hubridization were performed in lynphocy-
te culture and also confirm the absence of Y chromosome sequences inclu-
ding any detectable SRY gene.
Conclusion : This case presented here is a rare SRY negative, xx male with 
testicular differenciation, complete virilization and to our knowledge, it is 
the third case reported of diagnosed during investigations of infertility. This 
finding suggests that other genes downstream from SRY not yet identified, 
play an important role in sex determination such as the presence of mutati-
ons of an autosomal or x-chromosomal gene.

 S. jallad: None. M. basly: None. S. b jemaa: None. M. chibani: None. R. 
rachdi: None.

J19.37
Identification of IVS-I (-1) (G>C) or Hb Monroe as a first report on the 
beta- globin gene with a beta thalassemia minor phenotype in South 
of Iran
M. Hamid1,2, G. Shariati3,2, A. Saberi3,2, B. Kaikhaei3, H. Galehdari3,2, M. Mohammadi2;  
1Pasteur Institute of Iran, Tehran, Islamic Republic of Iran, 2Narges Medical Genetics & 
PND Laboratory, Ahvaz, Islamic Republic of Iran, 3Jundishapur University of Medical 
Sciences, Ahvaz, Islamic Republic of Iran.

β-Thalassemia (β-thal) syndrome, is one of the most frequent hereditary 
diseases in the Mediterranean region, comprising about 280 mutations. 
We described the first report of IVS-I (-1), codon 30 (G>C)or Hb Monroe in 
five individuals from four unrealated families in Khuzestan province. PCR 
followed by sequencing of the beta-globin gene confirmed the presence of 
Hb Monroe in the heterozygous form which causes β0-thalassemia due to 
missplicing in the course of mRNA processing. This mutation has described 
in individuals originated from Arabic and Behbahani origins, Ahvaz city, 
Southern of Iran. The knowledge of the β-globin variants present in the Ira-
nian population is essential for the molecular diagnosis and prevention of 
hemoglobinopathies.

 M. Hamid: None. G. Shariati: None. A. Saberi: None. B. Kaikhaei: None. H. 
Galehdari: None. M. Mohammadi: None.

J19.38
Altered intra-nuclear organization of heterochromatin of 
chromosome 1 in interphase nuclei of patients with endometriosis by 
3D-FISH
R. Mikelsaar1, H. Paves2;  
1Department of Human Biology and Genetics, Institute of Biomedicine, University of 
Tartu, Tartu, Estonia, 2Department of Gene Technology, Tallinn University of Technology, 
Tallinn, Estonia.

Chromatin structure and spatial arrangement of genomic regions, including 
heterochromatin in interphase nuclei are important in the gene expression 
and genome function. Variations in heterochromatic segments are usually 
considered as normal ones without any direct harmful phenotypic effect. 
However, it is already known that changes in heterochromatin structure and 

organization in interphase nuclei are associated with two disorders, Roberts 
and ICF syndrome.
We report for the first time: 1) two females with endometriosis, who have 
decrease in length of heterochromatin on the long arm of chromosome 1 
(1qh-) revealed on peripheral lymphocyte cultures by GTG and CBG ban-
ding methods, and 2) the influence of 1qh- on the intra-nuclear organization 
revealed by 3D-fluorescence in situ hybridization (3D-FISH) on interphase 
nuclei of these two patients and two healthy control women. Endometrio-
sis is a common, gynaecological disease characterized by the presence of 
uterine endometrial tissue outside of the uterus. Its causal mechanisms are 
not fully understood. Our results of 3D-FISH showed statistically significant 
changes in sizes of volumes of hybridization D1Z1 signals (DNA probe for 
1q12) and their relocation to the periphery in interphase nuclei of patients 
compared with controls. Thus, our results give new insights into the chro-
mosome alterations in metaphase cells and spatial intra-nuclear organizati-
on of heterochromatin of chromosome 1 in interphase nuclei of endometrio-
sis patients. We suggest that observed changes in the structure and location 
of heterochromatin of chromosome 1 in interphase nuclei have major role in 
the pathogenesis of endometriosis due to altered intra-nuclear architecture 
and genome function.

 R. Mikelsaar: None. H. Paves: None.

J19.39
Chorionic Villi Sampling: Cytogenetic, Molecular and Clinical Findings 
in the Western part of Romania
C. GUG1,2, C. Muresan3, B. Muresan4, F. Dorneanu5, T. Cioata6, V. Dumitrascu7, D. Vlad7, R. 
Mihaescu8;  
1Dept. Microscopic Morphology, University of Medicine and Pharmacy “Victor Babes”, 
Timisoara, Romania, 2Private Medical Practice and Genetics Laboratory Dr. Cristina Gug, 
Timişoara, Romania, 3Dept.Obstetric Gynecology, University of Medicine and Pharmacy 
“Victor Babes”, Timisoara, Romania, 4Dept. Fetal Medicine, Privat “President” Hospital 
Timisoara, Romania, Timisoara, Romania, 5Dept. Fetal Medicine, Privat “President” 
Hospital, Timisoara, Romania, 6Dept. Fetal Medicine, Privat “Athenat” Hospital, 
Timisoara, Romania, 7“Victor Babes”, University of Medicine and Pharmacy, Timisoara, 
Romania, 8“Victor Babes”, University of Medicine and Pharmacy Timişoara, Timisoara, 
Romania.

First-trimester chorionic villus sampling (CVS) was performed on a number 
of 80 pregnancies in the last 2 years. The test used in all cases was chro-
mosomal analysis from mesenchymal cells belonging to long-term cultures 
combined with the Quantitative Fluorescent Polymerase Chain Reaction 
(QF-PCR) for the most common chromosomal aneuploidies. The main re-
asons for sampling were the presence of fetal malformations at ultrasound 
examination (42,10%), the biochemical risk (33,33%) and the maternal age 
(26,25%). Abnormal laboratory findings resulted in 10 terminations of preg-
nancy (12,5%). We have detected 4 fetuses with trisomy 21, 2 with trisomy 
18, one with trisomy 13 in robertsonian translocation, one with mosaic X 
monosomy, one with double monosomy (-18,-19) and one with maternal du-
plication dup(1q12-14). In addition four unexpected balanced chromosome 
rearrangements were detected: two fetuses with maternal 9 inversion and 
two with paternal balanced translocation t(2;18)(q36;q21) and “de novo” 
t(1q;Xq),t(1p;Xp). There were no false negative findings. False-positive cy-
togenetic findings occurred in 2 cases, comprising with mosaicism confined 
to the trophoblast: 1 case with trisomy 16 in the CVS karyotype, presenting 
normal karyotype when amniocentesis was performed and a tripleX case 
that resulted after a QF-PCR test, turning out to be a 45,X/46,XX karyotype 
when amniocentesis was performed. Another discrepancy that arose was by 
fault of maternal contamination: a false XX/XY mosaicism which amniocen-
tesis proved to be a normal 46,XY karyotype. QF-PCR has proven to be ra-
pid (24-48h), relatively inexpensive, efficient in detecting major numerical 
abnormalities, reliable complementary diagnostic method alongside fetal 
karyotyping resulted from long-term cultures.

 C. Gug: None. C. Muresan: None. B. Muresan: None. F. Dorneanu: None. T. 
Cioata: None. V. Dumitrascu: None. D. Vlad: None. R. Mihaescu: None.

J19.40
Identification of a novel mutation in the AR gene in a Tunisian Family 
with Complete Androgen Insensivity Syndrome in the daughter and 
with Primative Ovarian Failure in the mother
B. Ben Rhouma1, N. Belguith1,2, F. Abdelhedi1,2, M. M. Feki3, M. Kesentini1,2, K. Chabeene4, 
H. Kamoun1,2, F. Fakhfakh1;  
1Molecular Human Genetics Laboratory, Faculty of medicine of Sfax, Sfax, Tunisia, 
2Department of Medical Genetics , Hedi Chaker Hospital, Sfax, Tunisia, 3Department 
of Endocrinology , Hedi Chaker Hospital, Sfax, Tunisia, 4Department of Maternity and 
Geneco-Obstetrics, Hedi Chaker Hospital, Sfax, Tunisia.
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The Androgen Insensitivity Syndrome (AIS) is a frequent etiology of 46, XY 
Disorders of Sexual Development and is caused by mutations in the Andro-
gen Receptor (AR) gene, mapped to chromosome Xq11-12, the AR encodes 
the AR protein, which binds both testosterone (T) and dihydrotestosterone 
and acts as a transcriptional factor involved in the expression of genes re-
sponsible for the development of male sexual characteristics. The Complete 
AIS (CAIS) is characterized by external female genitalia, absence of Mulleri-
an structures, a blind-ending vagina and a developed breast in patients with 
46, XY karyotype formula.
We studied a female Tunisian patient diagnosed with CAIS at the puber-
ty age. A novel mutation c.3162C >T leading to p.P683S was identified in 
the patient and in a heterozygous state in patient’ mother. Using multiple 
alignments, we noticed that the Proline residue is conserved and the 3D 
modeling showed that the mutated AR conformation may be alerted. As pre-
vious reports of AR knockout mice model and Indian women with AR gene 
mutations showed POF (Premature Ovarian Failure) phenotype, the novel 
mutation p.P683S could be among the genetic causes of POF observed in 
the patient’mother.
As a conclusion, the novel mutation p.P683S is the first mutation to be de-
scribed in a mother with POF and the daughter with CAIS; it substantiated 
the implication of the AR gene in the POF among 46, XX females subjects and 
in the Androgen Insensibility Syndrome in 46, XY patients.

 B. Ben Rhouma: None. N. Belguith: None. F. Abdelhedi: None. M.M. Feki: 
None. M. Kesentini: None. K. Chabeene: None. H. Kamoun: None. F. Fakhfakh: 
None.

J19.41
Complex chromosomal rearrangement involving chromosome 2,5 
and 10 in a fertile male: meiotic segregation and interchromosomal 
effects
A. G. Zamani, E. Tuncez, A. Acar, M. S. Yildirim;  
Necmettin Erbakan University, Meram Medical Faculty, Department of Medical Genetics, 
Konya, Turkey.

Complex chromosomal rearrangements (CCRs) are defined as rare structu-
ral abnormalities. They involve between more than two chromosome breaks 
and exchanges of chromosomal segments.CCRs are usually associated with 
male infertility as a result of the disruption of spermatogenesis due to com-
plex meiotic configurations and the production of chromosomally abnormal 
sperm.
Here, we describe a rare case of an apparently balanced karyotype of 46,XY, 
t(2;5;10)(q21;p15.3;q22.1) in a fertile male. The couple admitted to our cli-
nic because of recurrent spontaneous abortions. They had four abortions 
and a healthy 6-year-old son whose karyotype was normal. Parental karyo-
types of our patient were normal,too. Thus it was assumed to be a de novo 
case. In general, most familial cases have a normal phenotype with appa-
rently balanced rearrangements. In contrast, half of de novo CCRs are un-
balanced, and remaining half are apparently balanced but associated with 
multiple structural anomalies as well as mental retardation.
Sperm fluorescence in situ hybridization (FISH) analysis was performed on 
each of the involved chromosomes to determine the patterns of segregation. 
FISH was also performed on chromosome 13, 18, 21, X and Y to determine 
any interchromosomal effect. An array-CGH analysis was planned. Findings 
of the patient are discussed and compared with literature.

 A.G. Zamani: None. E. Tuncez: None. A. Acar: None. M.S. Yildirim: None.

J19.42
A patient with a Diamond-Blackfan Anemia-1due toa mutation in 
ribosomal protein S19 gene and prenatal genetic diagnosis for bone 
marrow transplantation.
Y. Saglam1, A. Yesilipek2, H. Karadayı1, M. Ortanc1, N. Akaltan3, K. Ulucan4;  
1Goztepe Medical Park Hospital, Department of Medical Genetics, Istanbul, Turkey, 
2Goztepe Medical Park Hospital, Department of BMT Unit, Istanbul, Turkey, 3Goztepe 
Medical Park Hospital, Department of IVF Unit, Istanbul, Turkey, 4Üsküdar University, 
Faculty of Engineering and Natural Sciences, Department of Molecular Biology and 
Genetics, Istanbul, Turkey.

Introduction: Diamond-Blackfan anemia-1 (DBA1, MIM 105650) is a rare, 
mostly autozomal dominantly inherited condition characterized by conge-
nital erythroid aplasia that usually presents in infancy. One of the candidate 
gene responsible for the condition is ribosomal protein S19 gene (RPS19, 
MIM 603474). In this case study, we report a girl with DBA1 and anaylzes of 
RPS19 gene in her family.
Material- Method: DNAs from the individuals enrolled in the study was ex-
tracted by using QIAamp DNA Blood Mini Kit from 8 ml perpheral blood. All 

coding regions and exonic- intronic regions were amplified and sequenced 
directly for mutation detection.
Results: The patient had a heterozygous mutation in its RPS19, c. 185G>A 
transition in exon 4, which leads a arginine to glutamine substitution, 
p.R185Q. We detected no mutation in her healty sibling and parents fort he 
same gene analysis. Discussion: DBA1 has severe effects during the neona-
tal life and needs bone marrow transplantation for the effective treatment. 
In this case, we present a mutation in RPS19 in agirl, and screened candidate 
embryonic cells for the detected mutation and nearby markers, and HLA, as 
well in the terms of appropriate embryo transfer. Mother is not pregnant 
now but the process is still going on for the treatment of the girl.

 Y. Saglam: None. A. Yesilipek: None. H. Karadayı: None. M. Ortanc: None. N. 
Akaltan: None. K. Ulucan: None.

J19.43
Non-immune hydrops fetalis: a prospective study of cases
C. A. Moreno1, T. Kanazawa1, R. Barini1, M. L. Nomura1, K. C. Andrade1, C. P. Gomes1, J. K. 
Heinrich1, C. L. Campanholo1, R. Giugliani2, M. Burin2, D. P. Cavalcanti1;  
1State University of Campinas, Campinas, Brazil, 2Federal University of Rio Grande do 
Sul, Porto Alegre, Brazil.

Non-immune hydrops fetalis (NIHF) is caused by a heterogeneous group of 
conditions and the investigation of cases constitutes a diagnostic challenge. 
This study aimed to evaluate prospective and systematically a series of NIHF 
cases from an expanded investigation protocol and review the frequency of 
inborn errors of metabolism in the published series of NIHF. During the 
period (2010-2011), 53 individuals with NIHF were evaluated. A clinical-
etiological or pathogenic diagnosis was reached in 46 (86.8%) cases. The 
main diagnostic groups were chromosomal abnormalities (17 - 32.1%), syn-
dromic (8 - 15%), isolated cardiovascular anomaly and congenital infection 
(4 - 7.5% each one). Metabolic disease was identified in three (5.7%) cases, 
being all due to lysosomal storage disorder (LSD). Seven (13.2%) cases were 
classified as idiopathic - unknown cause after wide investigation (three ca-
ses) and incomplete evaluation (four cases). The hydrops was identified in 
prenatal period in most cases (48 - 90.5%), and despite the poor progno-
sis commonly associated to NIHF, three (5.7%) cases had spontaneous and 
complete resolution of the hydrops during pregnancy. The overall mortality 
was 75.5%. The IEM frequency in the present study (5.7%) is higher than 
that usually reported in the literature, justifying the inclusion of a systema-
tic approach of these conditions in NIHF. IEM investigation, however, should 
be performed after exclusion of the more common causes, i.e., chromosomal 
abnormalities, isolated cardiovascular anomaly, congenital infections. Fur-
thermore, considering that placental examination and skeletal evaluation 
may be suggestive of LSD, these exams should not be neglected in the NIHF 
investigation.

 C.A. Moreno: None. T. Kanazawa: None. R. Barini: None. M.L. Nomura: 
None. K.C. Andrade: None. C.P. Gomes: None. J.K. Heinrich: None. C.L. 
Campanholo: None. R. Giugliani: None. M. Burin: None. D.P. Cavalcanti: 
None.

J19.44
Investigation of Interleukin 4 Gene -590 C>T Polymorphism and 
Distribution of Genotypes in Preeclampsia and Normal Pregnancies
L. Özpak, A. Pazarbaşı, M. Kasap, N. Keser, S. K. Sel, M. B. Yılmaz, S. Ilgaz, G. Cömertpay, 
T. Tufan;  
Çukurova University, Adana, Turkey.

Preeclampsia is a complex disease of pregnancy with both feto-placental 
and maternal factors contributing to its pathogenesis. Although the cause 
of this disease is uncertain, imbalance between pro-and antiinflammatory 
cytokines has been implicated in the pathogenesis of preeclampsia. Func-
tional single nucleotide polymorphisms (SNPs) of interleukin (IL)-4 -590 
(C>T), was examined by polymerase chain reaction-restriction fragment 
length polymorphism to identify their merit as genetic markers for pree-
clampsia. The study cohort was a group of 128 woman with preeclampsia 
and 85 healthy pregnant woman subjects from the general turkish popula-
tion. Among controls, the IL-4 Ava II genotypes of C/C, C/T, and T/T were 
observed in 74.1%, 24.7%, and 1.2% , respectively, whereas the C/C, C/T, 
and T/T genotypes were observed in 69.5%, 26.6%, and 3.9% of case pati-
ents, respectively. There was not significant difference in terms of genotype 
(p=0.456) frequencies of IL-4 gene -590 polymorphism. Polymorphisms of 
IL-4 gene in the immune system pathway was not associated significantly 
with preeclampsia risk.

L. Özpak: None. A. Pazarbaşı: None. M. Kasap: None. N. Keser: None. S.K. Sel: 
None. M.B. Yılmaz: None. S. Ilgaz: None. G. Cömertpay: None. T. Tufan: None.
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J19.45
Child outcome following mid - trimester amniocentesis: respiratory 
health and sleep habits
D. Serapinas1,2, G. Pečiulyte3, R. Sakalauskas1;  
1Department of Pulmonology and Imunology, Lithuanian University of Health Sciences, 
Kaunas, Lithuania, Kaunas, Lithuania, 2Mykolas Romeris university, Vilnius, Lithuania, 
3Department of Family Medicine, Lithuanian University of Health Sciences, Kaunas, 
Lithuania, Kaunas, Lithuania.

OBJECTIVE. The aim of the study was to determine the incidence of respi-
ratory problems and sleep disturbances (sleep habit, sleep scheduling and 
sleep maintenance) in babies born after second trimester amniocentesis. It 
is first Lithuanian study analysing child outcome following mid - trimester 
amniocentesis for sleep and respiratory health.
METHODS. Analysis was performed with 3 years babies of mothers who had 
undergone second trimester amniocentesis (n = 50) for fetal karyotyping 
because of advanced maternal age or family history of chromosomal abnor-
mality. Data were compared with children whose mothers (n=47) declined 
the test (control group).
RESULTS. Amniocentesis was associated with a significantly higher inci-
dence of child sleep disturbances: 30 child (60%), comparing with control 
group 11 child ( 23.4%) (P = 0.001). Although there was no significant dif-
ference in the frequency of acute respiratory infections rate, stridor, apnea, 
we observed that 7 children (14%) had asthma in postamniocentesis group, 
while in control group asthma was diagnosed only for 1 child (2,1%) (P = 
0.06).
CONCLUSIONS. Second trimester amniocentesis does not appear to compro-
mise child lung function development however amniocentesis may impair 
postnatal sleep habits.

 D. Serapinas: None. G. Pečiulyte: None. R. Sakalauskas: None.

J19.46
Prenatal screening for Aneuploidies in Iranian families using QF-PCR
P. Rostami, S. Valizadegan, R. Najafi, M. Mahdizadeh, M. Ghalandari, G. Esmaeilnia, S. 
Khalili, H. Imanian, S. Almadani, F. Afrouzan, S. Keyvani, R. Heydari, A. Kariminejad, R. 
Kariminejad, H. Najmabadi;  
karimnejad-najmabadi genetic lab, tehran, Islamic Republic of Iran.

Quantitative fluorescence polymerase chain reaction (QF-PCR) has been in-
troduced in a number of genetic laboratories as an inexpensive, rapid and 
reliable method for prenatal recognition of aneuploidy in chromosomes 13, 
18, 21, X and Y. We have investigated the efficacy of QF-PCR for the prenatal 
recognition of common aneuploidies and compared our findings with cyto-
genetic results in Iran.
Total of 1747 prenatal samples (1720 amniotic fluid and 27 chorionic vill-
ous samples) were analyzed by QF-PCR using several selected STR markers 
together with amelogenin.
Results were compared with those obtained by conventional cytogenetic 
analysis. We could detect 55 numerical abnormalities in our subject by 
QF-PCR. Concordant QF-PCR and karyotype results were obtained in 1716 
(98.22%) of the samples. An abnormal karyotype associated with adverse 
clinical outcome undetected by QF-PCR was found in 0.5% of samples.
Using QF-PCR alone we were able to detect abnormalities in 98.56% of all 
referred families, however, the karyotyping results improved the detection 
rate to 99.60% in the referred cases.
In countries where large scale conventional cytogenetic is hampered by its 
high cost and lack of technical expertise, QF-PCR may be used as the first 
line of screening for detection of chromosomal abnormalities. In addition, 
karyotyping will also recommended for all prenatal cases to increase the 
power of detection. We also recommend for all the families that are seeking 
prenatal diagnosis of single gene disorders, additional aneuploidies scree-
ning to be added to their work up.

 P. Rostami: None. S. Valizadegan: None. R. Najafi: None. M. Mahdizadeh: 
None. M. Ghalandari: None. G. Esmaeilnia: None. S. Khalili: None. H. Imanian: 
None. S. Almadani: None. F. Afrouzan: None. S. Keyvani: None. R. Heydari: 
None. A. Kariminejad: None. R. Kariminejad: None. H. Najmabadi: None.

J19.47
A complex fetal chromosomal aneuploidy due to maternal 
translocation t(1;9)
T. Zorjanova, E. Kurvinen, A. Tiidema, T. Mölter-Väär, R. Zordania;  
Tartu University Hospital, United Laboratories, Department of Genetics, Tallinn, Estonia.

Introduction: Chromosomal abnormalities- aneuploidy and structural ano-
malies are frequently associated with fetal malformations and postnatally 
mental retardation.

Aim was to present a case history of a complex fetal trisomy of 9q21.33-pter 
and 1q42-qter diagnosed antenatally. According to cytogenetical to molecu-
lar-genetical investigations this abnormality had maternal original.
Materials and methods:The family was consulted by clinical geneticist 
and antenatal invasive investigations were performed due to fetal ab-
normalities detected by ultrasound (US): brain anomaly and soft fetal US 
markers of possible chromosomal disease which was indication for fetal 
chromosomal analysis. There had been one early miscarriage in this family 
previously. Fetal G-banding was performed using the trypsin-Giemsa stai-
ning technique. At least 20 metaphases were analysed. Fetal karyotype was 
abnormal : 47,XX,+add(9)(q22). Parental cytogenetical investigation sho-
wed, that father had a normal man`s chromosomal finding, mother had a 
karyotype 46,XX,t(1;9)(q42;q21.33).To clarify the possible etiology of this 
change submicroscopical chromosomal analysis by HumanCytoSNP-12 
array was performed. A pathological fetal result was achieved: arr[hg19] 
1q42.12-q44(226,350,383- 249,138,233)x3,2q13(110,859,672-110-
,982,530)x1,9p24.3-q21.33(1-88,226,038)x3.The final fetal karyotype was 
47,XX,+der(9)t(1;9)(q42;q21.33)mat.Genetic counselling to the family was 
performed and the family decided to terminate the pregnancy. Pathological 
investigation of the fetus is presented.
Conclusion:Using different cytogenetical methods allowed us to verify fetal 
kayotype. A complex aneuploidy was associated with fetal anomalies and 
may play a role in the etiology of the miscarriage in this family. Clinical, la-
boratory and pathological data are presented and genetic counselling pro-
blems of this kind of complicated families are discussed.

 T. Zorjanova: None. E. Kurvinen: None. A. Tiidema: None. T. Mölter-Väär: 
None. R. Zordania: None.

J19.48
A case of confined placental mosaicism for trisomy 21 and fetus with 
abnormal ultrasound findings
R. RAYNOVA1, I. Bradinova1, R. Vazharova1, V. Dimitrova2, K. Vladimirova1, A. Savov1;  
1National Genetic Laboratory,University Hospital of Obstetrics and Gynecology, 
Sofia, Bulgaria, 2Department of Fetal Medicine, University Hospital of Obstetrics and 
Gynecology, Sofia, Bulgaria.

Confined placental mosaicism (CPM) is found in 2% of the diagnostic chori-
on villus sampling (CVS). Clinically CPM may be associated with a spectrum 
of fetal manifestations ranging from normal pregnancy outcome to intra-
uterine death of a chromosomally normal fetus or intrauterine growth re-
striction (IUGR). Chromosome specific mosaicism could be responsible for 
suboptimal placental function and associated pregnancy complications.
Here we report a case of CPM for trisomy 21 detected by QF-PCR on 13 gw 
CVS. A 27-years old pregnant woman was referred for prenatal diagnosis 
with an increased nuchal translucency (5.3mm), hypoplastic nasal bone and 
calculated high risk for trisomy 21 (1:5) from the maternal serum screening; 
free bCG =5.8 MoM.
QF-PCR analysis was performed with Aneufast (Molgentix SL, Barcelona, 
Spain) and analyzed on ABI 3130xl. Two of the markers located on chromo-
some 21 showed ratios consistent with a trisomic condition, the other three 
markers were normal. The family opted for termination of the pregnancy 
due to poor prognosis. Chorionic villi and fetal tissue from the terminated 
pregnancy were analyzed by QF-PCR. The results from the villi were concor-
dant with those from the CVS. The QF-PCR profile of the fetus was normal. 
Long term culture of the chorion showed normal male karyotype.
Based on these results, a low level placental mosaicism type I - confined to 
the trophoblast could be considered. In addition, an array CGH analysis is 
planned to be performed.

 R. Raynova: None. I. Bradinova: None. R. Vazharova: None. V. Dimitrova: 
None. K. Vladimirova: None. A. Savov: None.

J19.49
CYP21A2 gene analysis in Congenital Adrenal Hyperplasia patients 
from Bashkortostan Republic of Russia
A. A. Rakhimkulova1, V. L. Akhmetova1, I. R. Gilyazova1, O. A. Malievsky2, E. K. 
Khusnutdinova1;  
1Institute of Biochemistry and Genetics, Ufa Scientific Centre of RAS, Ufa, Russian 
Federation, 2Bashkir State Medical University, Ufa, Russian Federation.

Congenital adrenal hyperplasia (CAH) due to 21-hydroxylase deficiency is 
the most common inherited defect of adrenal steroid biosynthesis.
The molecular genetic analysis of the CYP21A2 gene was performed in 126 
CAH patients from Bashkortostan Republic of Russia. Our study showed 
that the gene deletions/large gene conversions were present in 27.7% of 
unrelated alleles. The most frequent point mutations I2splice and R356W 
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occurred in 13.5% and 11.1%, respectively. Other mutations, I172N, Q318X, 
V281L and P30L were rare (4.8%, 4%, 2.4% and 1.2%, respectively). Muta-
tions R426C and delIle384 were identified in only 0.4% of alleles.
Furthermore, the clusters of mutations on one chromosome Q318X+R356W 
(5%), I172N+Q318X (1%), delA2orLGC+V281L (1%), I2splice+P453S 
(0.4%) were found in CYP21A2 gene in 8 CAH patients.
In one patient with simple virilizing form we identified the insertion of one 
nucleotide in exon7 of CYP21A2 gene. The frameshift mutation F307+1 nt 
was found in a heterozygous state with I172N mutation.
Moreover, the analysis of CYP21A2 gene detected several polymorphic 
variants. The frequency of alleles T of rs6462 (c.289+9C>T), rs6449 
(c.289+67C>T) and S374S was40.5%, 22.5% and 11.3%, respectively. The 
allele A of rs6474 (R307K) was found in 40.5% of unrelated alleles.
Thus, studying of molecular-genetic nature of CAH represents the doubtless 
scientific and practical importance in respect of use of the received data for 
differential diagnostics of its various forms, medical and genetic consultati-
on and prenatal diagnostics.

 A.A. Rakhimkulova: None. V.L. Akhmetova: None. I.R. Gilyazova: None. O.A. 
Malievsky: None. E.K. Khusnutdinova: None.

J19.50
Small supernumerary marker chromosomes (sSMC) detected 
prenatally
T. V. Zolotukhina, N. V. Shilova, E. V. Judina, M. E. Minzhenkova, Y. O. Kozlova;  
Research Centre for Medical Genetics of RAMS, Moscow, Russian Federation.

The restriction of the GTG-analysis at identification of small supernumerary 
marker chromosomes (sSMCs) represent a big problem in prenatal diagno-
sis. FISH-method with different DNA-probes allows to identify chromosomal 
origin of sSMCs and to ascertain if they include the euchromatic segments in 
order to estimate of fetal genetic risk. The FISH-analysis was carried out on 
a AxioImagerM1 (Zeiss) with Isis software (MetaSystems ) and DNA probes: 
CEP15/LSI D15S11, wcp 13, 14, 15, 21, 22, LSI TUPLE I/ARSA (Abbott, Vy-
sis). Also the multicolor FISH techniques were used. Four cases of autosomal 
sSMCs were found at GTG-analysis on fetal lymphocytes. In cases 1and 2 bi-
satellite sSMCs were derived from chromosome 15 (inv dup 15) of parental 
and maternal origin respectively containing only heterochromatic segments 
(15pter-q11.1). In case 3 sSMC was detected as inv dup 22(q11.1) de novo 
with wcp 22 and TUPLE/ARSA DNA-probes (Abbott, Vysis). Ultrasound ex-
amination of these fetuses was normal and pregnancies ended with normal 
childbirth. In case 4 two sSMCs were found in fetus with severe intrauteri-
ne growth retardation. Multicolor FISH (cen-mFISH, mFISH, mBAND) was 
used and the origin of these sSMCs was established: both sSMCs appeared 
as ring chromosomes 5 and 20 respectively. The fetal karyotype was defi-
ned as 48,XY, +r(5) (p13.2q11.2), +r(20) (p11.1q12) dn, there is a partial 
trisomy on (5) (p13.2→q11.2) and a partial trisomy on (20) (p11.1→q12). 
Interpretation of sSMCs origin and euchromatin involvement are a big cli-
nical problem since it is difficult to establish connection between of these 
chromosomes presence and fetal anomalies.

 T.V. Zolotukhina: None. N.V. Shilova: None. E.V. Judina: None. M.E. 
Minzhenkova: None. Y.O. Kozlova: None.

J19.51
Two cases of insertional translocations in patients with reproductive 
disorders
I. Timofeeva, E. Markova, N. Zotova, N. Kazmina, N. Makhalova, A. Novoseltseva, M. 
Zaitseva, N. Keosyan, A. Svetlakov;  
Krasnoyarsk Center for Reproductive Medicine, Krasnoyarsk, Russian Federation.

Insertional translocations (ITs) are rare chromosomal rearrangements. Cor-
rect definition of IT is critical for preimplantation genetic diagnosis (PGD) 
and prenatal diagnosis.
In our practice there were 2 cases with ITs in 6500 karyotypes.
In the first case a couple was infertile. Analysis of GTG-banded male’s chro-
mosomes demonstrated a reciprocal translocation 46,XY,t(1;4)(p32;q21). 
During genetic counseling the couple refused PGD. In vitro fertilization (IVF) 
cycle was performed. Prenatal diagnosis detected a derivative chromosome 
1 in a fetus karyotype. Unbalanced IT was established by whole chromosome 
painting (WCP) for chromosome 4, and the fetus was aborted. Reanalysis of 
male’s karyotype using WCP demonstrated the balanced IT - 46,XY,ins(1;4)
(p32;q22q28?). IT regions were detected through high-resolution banding. 
Locus specific probe LSI 4q22 validated IT. Individual FISH (fluorescent in 
situ hybridization) probes were composed for PGD. A pregnancy was not 
obtained in the second treatment cycle IVF/PGD.
The second case was a couple with two healthy daughters and four cases of 

miscarriages. Analysis of male’s karyotype detected a reciprocal transloca-
tion - 46,XY,t(2;3)(p23;p21),1qh+. For PGD set-up we used centromeric and 
telomeric FISH probes, but the reciprocal translocation was not confirmed. 
WCP for chromosome 2 identified balanced IT - (2;3)(p23;p22p24?). Gene-
tic counseling was carried out. The couple is suggesting the PGD cycle.
According to these cases we consider that identification of ITs by GTG-ban-
ding is complicated, and needs additional cytogenetic techniques.

 I. Timofeeva: None. E. Markova: None. N. Zotova: None. N. Kazmina: None. N. 
Makhalova: None. A. Novoseltseva: None. M. Zaitseva: None. N. Keosyan: 
None. A. Svetlakov: None.

J19.52
The role of IL-6, IL-8, and IL-10 gene polymorphisms in the 
pathogenesis of recurrent pregnancy loss
A. Kucherenko1,2, R. Gulkovskyi1,2, I. Vorobiova3, N. Rudakova3, K. Khazhilenko4, L. 
Livshits1;  
1Institute of Molecular Biology and Genetics of National Academy of Sciences of Ukraine, 
Kyiv, Ukraine, 2Taras Shevchenko National University of Kyiv, Educational and Scientific 
Centre „Institute of Biology“, Kyiv, Ukraine, 3SI “Institute of Pediatrics, Obstetrics and 
Gynecology of NAMS of Ukraine”, Kyiv, Ukraine, 4“ISIDA“ clinic, Kyiv, Ukraine.

The maternal immune system is crucial for pregnancy establishment and 
maintenance. IL-6, IL-8 and IL-10 are key regulators of immune response in 
gestational tissues. Fluctuations of abovementioned cytokine levels are con-
trolled by regulatory elements in promoter or intron regions of respective 
genes and are critical for pregnancy tolerance.
The study aimed to evaluate the role of IL6 gene -174G/C, IL8 gene -781C/T, 
IL10 gene -592 C/A and -1082G/A variants in recurrent pregnancy loss 
(RPL) pathogenesis. Study material - genomic DNA extracted from periphe-
ral blood of unrelated individuals from Ukrainian population. Case group 
(60 women with history of RPL) and control group (106 healthy women, 
who have given birth to at least one child conceived in natural way) were 
genotyped by a PCR based RFLP assay. Statistical analysis was performed 
using OpenEpi statistical package.
There was no significant difference in IL6 -174G/C genotype and allele fre-
quencies between case and control groups. Frequency of IL8 -781T allele 
carriers was significantly higher (p<0,05; OR=1,866; CI95%: 1,073-3,244) in 
RPL group (0,716) comparing to control (0,576). Frequencies of IL10 -592A 
and -1082A allele carriers were higher (p<0,05) in group with RPL (0,484 
and 0,825 respectively) comparing to control (0,34 and 0,764). Odds ratio 
calculation showed association of both these variants with RPL (OR=1,8; 
CI95%: 1,062-3,116 and OR=2,16; CI95%: 1,07-4,362 respectively).
Obtained results suggest that IL8 gene -781T, IL10 gene -592A and -1082A 
alleles are associated with RPL risk in Ukrainian population.

 A. Kucherenko: None. R. Gulkovskyi: None. I. Vorobiova: None. N. 
Rudakova: None. K. Khazhilenko: None. L. Livshits: None.

J19.53
A new case of pregnancy with X homogenous monosomy in a patient 
with Turner syndrome
E. Gorduza1, V. Martiniuc2, M. Gramescu1, C. Bujoran3, M. Diaconu2, L. Caba1, E. Braha1, R. 
Popescu1, L. Butnariu1, D. Nemescu1;  
1“Grigore T. Popa“ University of Medicine and Pharmacy Iasi, 700115 Iasi, Romania, 
2“Cuza Voda“ Obstetric and Gynecology Hospital Iasi, 700115 Iasi, Romania, 3“Sf. Maria“ 
Children Hospital Iasi, 700115 Iasi, Romania.

Monosomy X affects 1/2,500 girls and it generates the Turner syndrome 
(TS), characterized by: short stature, primary amenorrhea, deficit of sexua-
lisation and sterility. The studies of TS indicated that 90% of patients have 
lack of pubertal development and primary amenorrhea. The normal puberty 
is more frequent in mosaic X monosomy, 10-15% of these having menarche, 
but usually they present a secondary amenorrhea. The pregnancy in TS pa-
tients is a rare situation, associated with a high risk for chromosomal abnor-
malities. Before introduction of IVF techniques was cited <150 pregnancies 
in TS. 10% of pregnancies in mosaic X monosomy patients presented an X 
monosomy. We present a case of 45,X/46,XX women, 22 years old, that have 
a pregnancy finished by spontaneous abortion in 10 weeks of gestation. The 
patient was diagnosed with TS during childhood, but not received therapy 
with GH or estro-progesterone. She developed a spontaneous puberty and 
has regulated menstrual cycles. The women have 143 cm and 40 kg, and she 
was directed to our service by obstetrician in 5 weeks of pregnancy, confir-
med by level of β-hCG. Unfortunately, a second echographic examination of 
embryo (10 weeks) attested a cystic hygroma and the stop of vital activities. 
The obstetrician decided to produce an abortion, and he took a sample of 
chorionic tissue. We analysed the embryonic tissue by FISH and we also har-
vested the cells. Both analysis confirmed the presence of 45,X monosomy. 
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Our case indicates the importance of prenatal genetic analysis in all preg-
nancies at patients with TS.

 E. Gorduza: None. V. Martiniuc: None. M. Gramescu: None. C. Bujoran: 
None. M. Diaconu: None. L. Caba: None. E. Braha: None. R. Popescu: None. L. 
Butnariu: None. D. Nemescu: None.

J19.54
Hb Ahvaz [α-83 (F4), Leu>Arg], a new hemoglobin variant of the α2-
globin gene
M. Hamid1,2, G. Shariati3,2, A. Saberi3,2, H. Galehdari3,2, B. Kaikhaei3, M. Mohammadi 
-Anaei2;  
1Pasteur Institute of Iran, Tehran, Islamic Republic of Iran, 2Narges Medical Genetics & 
PND Laboratory, Ahvaz, Islamic Republic of Iran, 3Jundishapur University of Medical 
Sciences, Ahvaz, Islamic Republic of Iran.

In general, α- globin variants result from point mutations in α1 or α2 glo-
bin genes leading to abnormal α-chain hemoglobins . Alpha thalassemia 
is also common in Iran and the most frequent lesion reported so far is the 
-α3.7 mutation. We report a novel mutation in the α2-globin gene, codon 83 
(T>G), detected in two members of two unrelated families from Khuzestan 
province, South of Iran, which we named Hb Ahvaz. This mutation detected 
by cellulose acetate electrophoresis and characterized by molecular studies. 
Hb Ahvaz seems to be no responsible for hematological abnormalities in the 
carriers but with Alpha zero thalassaemia defects it might induce severe cli-
nical symptoms.

 M. Hamid: None. G. Shariati: None. A. Saberi: None. H. Galehdari: None. B. 
Kaikhaei: None. M. Mohammadi -Anaei: None.

J19.55
Comparison of multiplex ligation-dependent probe amplification 
(MLPA) technique and routine karyotype method in diagnosis of 
common chromosomal aneuploidies
M. Omrani1, S. Saleh Gargari2, F. Azizi1, N. Safavi Naini1;  
1Department of Medical Genetics, Faculty of Medicine, Shahid Beheshti University of 
Medical Sciences,, Tehran, Islamic Republic of Iran, 2Feto-Maternal Unit, Mahdiyeh 
Hospital,No. 16, Fadaieaneslam Street, Shoush Avenue, Tehran, Islamic Republic of Iran.

Introduction: The major aneuploidies diagnosed prenatally involve the au-
tosomes 13, 18, 21, and sex chromosomes X and Y. Improvements in non-
invasive screening methods for detection of common aneuploidies have ra-
dically changed the indications for prenatal diagnosis over the last decade.
Using Multiplex ligation-dependent probe amplification (MLPA) technique 
instead of traditional culture method, allows for quick, easily automated 
multiplex testing of these aneuploidies in one polymerase chain reaction.
Material and Methods: Chromosome copy numbers were determined by 
analyzing size and peak area for each MLPA probe. Cytogenetic culture was 
attempted too. Results were confirmed by quantitative fluorescent-PCR (QF-
PCR).
Results: In this blind study, MLPA with P095-A2 aneuploidy probe mixes 
was performed on 55 amniotic fluid (AF) and 10 control samples. The mean 
age of pregnant women was about 33 years old. Using this technique, one 
case with 45, X monosomy diagnosed. There were no false-positive results.
In all conclusive tests, the MLPA results were concordant with cytogenetic 
and qf-PCR findings.
Discussion and Conclusion: The experiment demonstrates that MLPA can 
provide a rapid and accurate clinical method for prenatal identification of 
chromosome aneuploidies with 100% sensitivity and 100% specificity.

 M. Omrani: None. S. Saleh Gargari: None. F. Azizi: None. N. Safavi Naini: 
None.

J19.56
Cytogenetic survey of 270 Iranian females with premature ovarian 
failure.
A. Mohseni Meybodi1, T. Madani2, S. Zari Moradi1, N. Almadani1, H. Gourabi1, H. 
Kalantari1;  
1Department of Genetics at Reproductive Biomedicine Research Center, Royan Institute 
for reproductive, Tehran, Islamic Republic of Iran, 2Endocrinology and Female Infertility 
Department at Reproductive biomedicine Research Center, Royan Institute for 
Reproductive biomedicine, ACECR,, Tehran, Islamic Republic of Iran.

Menopause normally occurs in women during their late 40s or early 50s. 
However, in almost 1% of cases, it occurs before age 40 called “prematu-
re ovarian failure”. It known as an enigmatic and heterogeneous disorder, 
with poorly understood etiology. The importance of chromosomal abnor-
malities in the aetiology of premature ovarian failure (POF) is well-known 

but in many cases POF still remains idiopathic. To date, several studies have 
attempted to clarify association between type of chromosomal abnormality 
and incidence of disease.
The aim of this study was to investigate the frequency and type of chromoso-
mal abnormalities in Iranian POF patients to assess the efficacy of cytogene-
tic screening for them. We investigated the frequency and type of chromoso-
mal aberrations in Iranian females, diagnosed with idiopathic POF. Standard 
cytogenetic analysis was carried out in a total of 270 patients. Karyotype 
analysis of these patients revealed that 240 (88.88%) patients had normal 
female karyotype and 30 (11.11%) patients had abnormal karyotypes. The 
abnormal karyotypes included sex reverse SRY negative (7 Cases), X chro-
mosome mosaicism (10 cases), abnormal X chromosomes (7 cases), abnor-
mal autosomes (4 cases), and X-autosome translocation (4 cases).
It is clear that, if the diagnosis of POF made after complete follicular de-
pletion, the infertility of patients with POF would not be restored, so, early 
diagnosis by genetic investigation may instead lead to the advice of early 
conception or oocyte harvesting and preservation. Chromosomal studies 
thus provide valuable clinical information for reproductive management 
and genetic counseling

 A. Mohseni Meybodi: None. T. Madani: None. S. Zari Moradi: None. N. 
Almadani: None. H. Gourabi: None. H. Kalantari: None.

J19.57
The presence of one trisomic diallelic marker of a fetus for D21S1411 
with normal karyotype
D. Alptekin1, A. Pazarbasi1, H. U. Luleyap1, M. A. Erkoc1, M. B. Yilmaz1, G. Comertpay1, T. 
Tufan1, S. K. Sel1, S. Buyukkurt2, O. Demirhan1;  
1Cukurova University, Medical Faculty, Department of Medical Biology and Genetics, 
Adana, Turkey, 2Cukurova University, Medical Faculty, Department of Obstetrics and 
Gynecology, Adana, Turkey.

Introduction: The purpose of this study was to evaluate the results of a 
Chorionic Villus Sample (CVS) with QF-PCR and conventional cytogenetic 
methods.
Methods: In this study, a CVS was obtained from pregnant women with po-
sitive maternal serum screening, attending to the Cukurova University, De-
partment of Obstetrics and Gynecology outpatient clinic. QF-PCR was used 
for trisomy detection. Karyotypes of the fetus and the family were perfor-
med with standard GTG banding procedure.
Results: Except D21S1411, all markers of fetus were informative and nor-
mal. D21S1411 was at trisomic diallelic form. QF-PCR was used for identi-
fication of the parental origin of the trisomic diallelic marker of the fetus 
for D21S1411. The father had the one allelic form for D21S1411 marker. 
Chromosome analysis confirmed that all cells of CVS had 46,XX karyotype. 
Karyotypes of the parents also were normal.
Conclusion: Trisomic diallelic form of D21S141 was found as polymorphism 
in some populations. It could be a polymorphism but chromosome 21 of the 
fetus should be investigated with a powerful molecular technique. Although 
assessment of a normal or trisomic copy number is concluded when at least 
two informative markers were detected for the chromosome of interest we 
want to investigate the genes of this region of the fetus with high throughput 
sequencing technique. The pathological QF-PCR results require additional 
cytogenetic analysis that is still regarded as gold standards in order to cla-
rify the underlying chromosomal rearrangement.

 D. Alptekin: None. A. Pazarbasi: None. H.U. Luleyap: None. M.A. Erkoc: 
None. M.B. Yilmaz: None. G. Comertpay: None. T. Tufan: None. S.K. Sel: 
None. S. Buyukkurt: None. O. Demirhan: None.

J19.58
The microdeletions of Y chromosome and chromosomal 
abnormalities at idiopathic infertility
B. Kamaliyeva, D. Zhumazhanova, A. Pshenbaev, G. Abildinova;  
National Research Center Maternal and Child Health, Astana, Kazakhstan.

Сytogenetic and molecular genetic studies were performed in order to iden-
tify the genetic causes of idiopathic infertility in men of reproductive age.
The material of the study were peripheral blood 203 men with a history of 
reproductive disorders (59% astenoteratozoospermia, oligoastenoterato-
zoospermia in 29% and azoospermia in 12% in cases).
Cytogenetic and molecular genetic studies were carried out. Cytogenetics 
differentially stained chromosomes, derived from 72-hour culture of peri-
pheral blood lymphocytes was performed to identify numerical and structu-
ral chromosomal abnormalities.
Genomic DNA was extracted by the standard method. Multiplex polymerase 
chain reaction was performed using Taq-polymerase. The nine of STS-mar-
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kers specifying of AZF-locus were used. The results of amplification reaction 
were evaluated by electrophoresis in 7% PAAG.
Normal karyotype - 46, XY was diagnosed in 176 cases. The 27 cases (10%) 
showed chromosomal abnormalities. The Klinefelter‘s syndrome (47, XXY) 
was determined in 74%, the disomy of Y chromosome (47, XYY) - 11% 
and the structural abnormality - 45,XY,der(14,15)(q10;q10); 46,ХY,inv(9)
(p11q13); 46,ХY,t(Х;21)(q21;q12); 46,Х,t(Y;1)(q12;q21.1) in 15%.
The 91 men with normal karyotype were carried out molecular genetics in-
vestigations. The 11 patients had deletions of AZF locus such as AZFa in the 
10%, AZFb in the 10%, AZFa+b in the 10%, AZFc in the 70%.
The obtaining results showed the genetics causes of idiopathic infertility 
and the tactics of IVF / ICSI program.

 B. Kamaliyeva: None. D. Zhumazhanova: None. A. Pshenbaev: None. G. 
Abildinova: None.

J19.59
Maternal biochemical screening as an approach for genetic 
prevention - the experience of the Laboratory in Medical Genetics, 
University hospital “St.Marina “ - Varna, Bulgaria
M. Hachmeriyan1, L. Angelova1, M. Stojanova1, D. Konstantinova1, B. Yakov2, R. 
Vazharova3;  
1Univercity Hospital St. Marina, Varna, Bulgaria, 2Maichin Dom Hospital, Varna, 
Bulgaria, 3National Genetic Laboratory, Sofia, Bulgaria.

Objective: Performance of eight year experience on prenatal screening for 
Down syndrome.
Methods: The Laboratory in medical genetics was the 2nd laboratory which 
started the prenatal biochemical screening for risk estimation of Down syn-
drome and neural tube defects in 2005.
Pregnant women underwent screening in second trimester (ST2) - 15-19+3 
gestational week using serum AFP and free beta-hCG biochemical markers. 
At the end of 2009 first trimester test was implemented (11-13+6 gestatio-
nal weeks). The combined screening test (CST1) was based on US measure-
ments of NT (nuchal translucency) and NB (nasal bones) supplemented by 
biochemical markers of serum free beta-hCG, PAPP-A.
Results: The test was performed on 17348 pregnant women: 12968 by ST2 
test (10903 at the age < 36 and 2065 at the age > 36) and 4380 - in the 
first trimester (3561 at the age < 36 and 719 at the age > 36). High risk for 
a chromosome disorder was found by ST2 test in 1095: 649 <36 and 448 
>36. The more sensitive CST1 detected 33 and 60 women respectively to the 
age groups. For the eight year period prenatal diagnostic tests by DNA and 
cytogenetic analyses were performed. Among pregnancies tested for chro-
mosomal diseases variety of abnormalities were found. Additional ultraso-
nographic scan confirmed the biochemical risk for a serious Neural Tube /
Abdomainal Wall defects.
Conclusions: Based on screening and diagnostic results we comment on the 
sensitivity, limitations and the stepwise sequential testing way of achieving 
a high performance of screening.

 M. Hachmeriyan: None. L. Angelova: None. M. Stojanova: None. D. 
Konstantinova: None. B. Yakov: None. R. Vazharova: None.

J19.60
Chromosomal rearrangement in Xq and CNVs in Xp in a Turkish 
patient with premature ovarian failure
C. G. Ekmekci1, E. Gumuslu2, F. Aybar1, S. G. Temel3,4, M. Yesil1, C. Beyazyurek1, S. 
Kahraman1;  
1Istanbul Memorial Hospital, Assisted Reproductive Technologies and Reproductive 
Genetics Center, Istanbul, Turkey, 2University of Kocaeli, Faculty of Medicine, 
Department of Medical Genetics, Kocaeli, Turkey, 3University of Uludag, Faculty of 
Medicine, Department of Histology & Embryology, Bursa, Turkey, 4Near East University, 
Department of Histology & Embryology, Lefkosia, Cyprus.

Premature ovarian failure (POF) is defined as amenorrhoea for more than 6 
months, occurring before the age of 40, with a FSH level higher than 40mIU/
ml and hypoestrogenism accounts for about 10% of all female infertility. 
Furthermore abnormalities of the X chromosome are associated with POF. 
Here we describe 30 year old woman who referred to our IVF clinic becau-
se of infertility and secondary amenorrhoea. She reported normal pubertal 
timing and progression, with menarche at age 13 years. At age 16 years, she 
experienced oligomenorrhea therefore she was placed on oral contraceptive 
pills for cycle regulation. At age 20 years although the oral contraseptive 
pills usage, she experienced amenorrhea. Baseline laboratory evaluation in-
cluded day 3 FSH 113 mIU/ml, estradiol <20 pg/ml. She was diagnosed as 
POF. Analysing of her and available family members karyotype revealed that 
she had a karyotype of 46,XX, t(3,X) (p21.1,q22.3) and the translocation was 

de nova. Involvement of the gene disruption in the breakpoint of the X chro-
mosome rearrangement can be cause of the POF clinic, therefore aCGH was 
performed. Data analysis revealed no major chromosomal alterations. The 
comparison with the literature data showed 2 CNV‘s significantly associated 
with the POF phenotype that overlapped with CNV‘s found in our case in 
Xp22.31 and Xp22.33. However in our patient these overlapping CNV‘s were 
smaller and include gene in one CNV. Although the particular overlapping 
was found, further studies are required to asses whether there really is an 
association between these CNV‘s and the POF phenotype.

 C.G. Ekmekci: None. E. Gumuslu: None. F. Aybar: None. S.G. Temel: None. M. 
Yesil: None. C. Beyazyurek: None. S. Kahraman: None.

J19.61
Prenatal diagnosis and DNA analysis case of thrombocytopenia-
absent-radius (TAR) syndrome from Russia
T. V. Fedotova1, A. Stepanova2, V. P. Fedotov1, A. V. Polyakov2;  
11 Regional Clinical Hospital, Voronezh, Russian Federation, 22 Research Center 
forMedical Genetics, Moscow, Russian Federation.

Thrombocytopenia, aplasia of the radial (TAR) syndrome - a rare form of 
multiple birth defects with bilateral aplasia of the radius and the develop-
ment of thrombocytopenia, an inherited autosomal recessive (MIM 274000). 
Most of the TAR-syndrome caused by a rare deletion in the 200-kb region 
1q21.1, RBM8A related gene on one chromosome, and low-frequency non-
coding single nucleotide polymorphisms (SNP) in RBM8A to another.
We report a case of prenatal diagnosis of TAR syndrome is not consanguine 
family at young parents. Sonography of the fetus at 32 weeks of pregnancy 
established bilateral aplasia of the radius while maintaining thumb, radial 
deviation of the hands. Upper limbs dramatically shortened by shortening 
and forearm strain, small-fetal gestation. The presence of thumb on both 
sides allowed excluding Holt-Oram syndrome and Fanconi anemia.
Birth 37 weeks of gestation by cesarean section, the weight 2460, is long 
48 cm, half female. On examination, the child says: radial deviation of the 
hands, (thumbs saved), hemorrhagic rash on the skin of the trunk and extre-
mities, gastric bleeding, thrombocytopenia (platelet counts are the 8000 to 
45 000). X-ray confirmed aplasia radius and ulna shortening.
The child has been found by MLPA-analysis of gene RBM8A SNP rs139428292 
G/A in the homo/ hemizygous state. DNA analysis allows early prenatal dia-
gnosis in the family.

 T.V. Fedotova: None. A. Stepanova: None. V.P. Fedotov: None. A.V. Polyakov: 
None.

J19.62
Prenatal diagnosis and molecular genetic analysis of isochoromosome 
18 at amniocentesis
M. SAKA GUVENC, H. Onay, A. Durmaz, B. Durmaz, O. Cogulu, F. Ozkinay;  
Ege University Faculty of Medicine, Department of Medical Genetics, Izmir, Turkey.

A quantitative fluorescence polymerase chain reaction (QF-PCR) technique 
based on the determination of triple-dose chromosome-specific short tan-
dem repeats (STR) has been recently developed for the prenatal diagnosis 
of numerical abnormalities of chromosomes 21, 18, 13 and X and Y. Specific 
5 STR markers for chromosome 13,18 ,21 and sex chromosomes are used. If 
the patients have at least two trisomic markers for a spesific chromosome, 
result is detected as trisomy. A 32-year-old woman was referred to Ege Uni-
versity Medical Genetics Department due to abnormal prenatal USG finding 
(NT=6.8 mm). Amniocentesis was performed at the 16 week of gestation. 
The trisomy of 3 STR markers (D18S386 , D18S390 and D18S535) locali-
zed on the long arm of the chromosome 18 was detected whereas D18S391 
marker located on the short arm of the chromosome 18 was found to be 
normal in the fetus. The pick areas rates for the markers mentioned above 
were 1:1.63,1:1.66, 1:2.1 and 1:1, respectively. QF-PCR analysis of parents 
was normal. Cytogenetic analysis of cultured amniocytes revealed a karyo-
type of 46,XX,i(18)(q10) in fetus. Pregnancy was terminated by the approval 
of the ethics committee. This report emphasizes the efficiency of QF-PCR in 
structural chromosomal abnormalities besides numerical abnormalities.

 M. Saka guvenc: None. H. Onay: None. A. Durmaz: None. B. Durmaz: 
None. O. Cogulu: None. F. Ozkinay: None.
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J19.63
Associations between SNPs IL-10 and IFN-γ, level this cytokines in 
women and idiopathic recurrent pregnancy loss
K. Sosnina1, O. Terpylyak1, D. Zastavna1, M. Malachynska2, G. Sylvester2, V. Boretskyy2;  
1Institute of Hereditary Pathology, NAMS of Ukraine, Lviv, Ukraine, 2Lviv regional center 
of reproductive health, Lviv, Ukraine.

Successful pregnancy is dependent on maintaining a fine balance between 
Th1 and Th2 immunity. Taking into consideration the discussion of IL-10 and 
IFN-γ SNP influence on the level of their expression the aim of our research 
is to investigate the genetic polymorphisms of IL-10 and IFN-γ associated 
with cytokine levels in women with RPL in comparison with the blood levels 
of IL-10 and IFN-γ in these women. Methods: DNA extraction from periphe-
ral blood cells, PCR, agarose gel electrophoresis, ELISA. Results: 225 women 
with RPL and 290 reproductively healthy women have been observed. The 
analysis of distribution of IL-10 SNP-1082G/A, -592C/A, -819C/T geno-
types has shown the significantly higher 1082GG-genotype (P<0.01) and 
592CC, 819 CC-genotypes (P<0.05) frequency in the group of women with 
RPL in comparison with the control group. The increasing of risk of RPL 
up to 4 times with 1082GG-genotype (OR=3.43;CI: 1.72-6.84) and 592CC, 
819 CC-genotypes, (OR=3.87;CI: 1.23-12.20) has been established. Signi-
ficantly lower IFN-γ +875AA genotype frequency (P<0.05) and significantly 
higher T allele frequency (P=0.01) has been shown in the group of women 
with RPL in comparison with the control group. The presence of +875TA 
or +875TT genotypes in women are associated with 3-fold increased risk 
of RPL (OR=3.15;CI: 1.18-8.36). Determining the level of IL-10 and IFN-γ 
in the serum showed the significantly higher of IFN-γ level in women with 
RPL (P<0.05) in comparison with the control group. Conclusions: IL-10 and 
IFN-γ influence on fetus development and their genetic regulation is a key to 
the development of a successful pregnancy.

 K. Sosnina: None. O. Terpylyak: None. D. Zastavna: None. M. Malachynska: 
None. G. Sylvester: None. V. Boretskyy: None.

J19.64
Correlation between sperm DNA fragmentation and sperm head 
morphology
E. Shilnikova1, M. Mazilina1, I. Fedorova2, A. Gzgzyan2;  
1Saint-Petersburg State University, Saint-Petersburg, Russian Federation, 2Ott‘s 
Institution of Obstetrics and Gynecology, Saint-Petersburg, Russian Federation.

Conventional semen analysis evaluating sperm concentration, motility and 
morphology are widely used to assess man’s reproductive potential giving 
no information about sperm DNA characteristics. Among different sperm 
genome abnormalities DNA fragmentation is one of the most frequent es-
pecially in infertile patients. Sperm DNA damage is closely associated with 
embryo development, implantation, pregnancy outcome and the health of 
offspring conceived both naturally and by assisted reproductive technolo-
gies.
The aim of this study was to establish the correlation between sperm DNA 
fragmentation and some morphological forms.
Sperm DNA fragmentation and head morphology were assessed in semen 
samples from 70 patients with reduced fertility and 12 sperm donors. The 
following morphological forms were highlighted: normal, with small patho-
logy, bulb, amorphous and vacuolated. 300 sperm heads per sample were 
analyzed. The method used to assess sperm DNA fragmentation was the ter-
minal deoxynucleotidyl transferase-mediated dUTP nick-end labeling (TU-
NEL) assay. 2000 spermatozoa per sample were evaluated.
The direct linear correlation between the frequency of the spermatozoa with 
fragmented DNA and vacuolated sperm heads was found (r=0,55; P<0,05). 
DNA fragmentation rate was not associated with the prevalence of bulb or 
amorphous sperm heads.
Sperm head vacuoles are related to increased sperm DNA fragmentation 
rate. Therefore, vacuolated sperm heads may be a predictive mark of sperm 
DNA fragmentation. Such correlations may be useful tool for improving the 
choosing of the most competence gamete for fertilization.
Supported by Carl Zeiss, Administration of Saint-Petersburg and RFBR

 E. Shilnikova: None. M. Mazilina: None. I. Fedorova: None. A. Gzgzyan: None.

J19.65
Birth of healthy twin from hemophilia A carrier after transferring 
single zygote, a PGD case report
S. Zeinali1,2, P. Fouladi2, S. Amanpour3, F. Ramezanzadeh3, H. Bagherian2;  
1Pasteur Institute of Iran, Tehran, Islamic Republic of Iran, 2Kawsar Human Genetics 
Research Center, Tehran, Islamic Republic of Iran, 3Vali-e-Asr Reproductive Health 
Research Center, TUMS, Tehran, Islamic Republic of Iran.

An obligate hemophilia carrier mother had come to our center requesting 
PGD to have a healthy boy. We identified several STRs linked to the F8 gene 
and subsequently designed primers. We then used these STRs and five other 
X-chromosome specific STRs as well as amelogenin region for diagnostic 
purpose. The mother went through routine IVF procedure and mature oocy-
tes well collected and each was microinjected with a single sperm. In day 3 a 
single blastomere was collected from each embryo and multiples STRs were 
performed. From eight embryos a single unaffected male and two unaffected 
female embryos were obtained. The mother insisted in only transferring a 
single male embryo. Pregnancy was obtained and later solography revealed 
twin pregnancy. Fetuses were tested at 11th week gestation and the twin 
was diagnosed unaffected identical male twin. The pregnancy ended up to 
term in June 2011 and both boys are healthy. This is the first report of PGD 
for hemophilia in Iran.

 S. Zeinali: None. P. Fouladi: None. S. Amanpour: None. F. Ramezanzadeh: 
None. H. Bagherian: None.

J19.66
Clinical and cytogenetic correlation in primary amenorrhea: 
retrospective study on 493 patients
L. I. Butnariu1,2, L. Caba2, M. Panzaru1,3, C. Rusu1,4, M. Gramescu2, E. Gorduza5;  
1Sf. Maria Children‘s Hospital, Iasi, Romania, 2University of Medicine and Pharmacy 
„Gr. T. Popa“, Iasi, Romania, 3University of Medicine and Pharmacy „Gr. T. Popa, Iasi, 
Romania, 4University of Medicine and Pharmacy „ Gr. T .Popa“, Iasi, Romania, 5University 
of Medicine and Pharmacy „ Gr. T. Popa“, Iasi, Romania.

Primary amenorrhea (PA, absence of menarche) have many causes inclu-
ding hypothalamic and pituitary disorders, gonadal dysgenesis and utero-
vaginal malformations.
We performed a retrospective study, with the purpose of establishing the 
frequency and the type of chromosomal abnormalities, in 493 patients with 
PA who were clinically and cytogenetically evaluated (1985-2009) in Iaşi 
Medical Genetics Center.
The X chromatin test, used as a screening test, was abnormal in 201 cases 
(40.8%) and normal in 292 cases (59.2%). The karyotype was normal in 
224 cases (45.43%) and abnormal in 269 (54.56%) patients; the most fre-
quent abnormality detected was X chromosome monosomy, homogeneous 
(137 cases - 27.78%) or mosaic (80 cases - 16.22%). Other 22 cases (4.46%) 
had X chromosome structural unbalanced abnormalities (homogeneous or 
in mosaic). One particular group, represented by 23 patients with PA, had a 
Y chromosome cell line and the final diagnosis was: pure gonadal dysgenesis 
(8 cases), CAIS (6 cases), mixed gonadal dysgenesis (4 cases) and true herm-
aphroditism (5 cases). Other 7 patients presented X trisomy (4 cases) and 
structural chromosomal abnormalities (3 cases).
Our results were similar with other reported studies and attest the impor-
tance of cytogenetic investigations in the etiologic diagnosis of amenor-
rhea.

 L.I. Butnariu: None. L. Caba: None. M. Panzaru: None. C. Rusu: None. M. 
Gramescu: None. E. Gorduza: None.

J19.67
Azoospermia and Skeletal dysplasia in a patient with a Y chromosome 
microdeletion: A case report
M. G. Bahrami1, I. Bagherizadeh2,3, F. Bitarafan4, M. Asami5, Z. Hadipour6, F. Behjati7, M. 
Noruzinia1;  
1Department of medical genetics, Tarbiat Modares University, tehran, Islamic Republic of 
Iran, 2Sarem Cell Research Center- SCRC, Sarem Women’s Hospital, Tehran, Iran, tehran, 
Islamic Republic of Iran, 3cytogenetics laboratory, sarem women hospital, Tehran, 
Islamic Republic of Iran, 4Molecular genetics laboratory, Sarem Women Hospital, tehran, 
Islamic Republic of Iran, 5cytogenetics laboratory, sarem women hospital, tehran, 
Islamic Republic of Iran, 6Department of medical genetics, Sarem Women Hospital, 
tehran, Islamic Republic of Iran, 7Genetic research center, University of social welfare 
and rehabilition sciences, tehran, Islamic Republic of Iran.

Infertility is appreciated as a problem across all societies and affects about 
10%-15% of couples. Half of these cases are due to male factors. Male in-
fertility is a heterogeneous disorder, with various genetic and environmen-
tal factors. We here report a 30-year-old Iranian male with both primary 
infertility and skeletal abnormalities. His parents are non consanguineous 
with no family history of male factor infertility. The clinical signs were azoo-
spermia with sertoli cell only syndrome, short stature, short hands, and 
brachydactyly. Routine chromosome analysis using standard GTG banding 
technique revealed 46,X,-Y,+mar. FISH technique confirmed that the marker 
chromosome was originated from Yp; accordingly, this deletion included the 
whole AZF region along with growth-control gene (GCY). By the way, MLPA 
analysis using subtelomeric kits showed a microdeletion of Short stature 
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homeobox (SHOX) gene, a pseudoautosomal gene in PAR1 of the Y chromo-
some. This is the first report concurrently indicating the presence of male 
infertility and short stature in a patient, who suffers from Yq deletion, in-
cluding AZF region and the GCY gene and also SHOX haploinsufficiency. We 
hope this case report will facilitate genetic counseling when male infertility 
is associated with skeletal abnormalities.

 M.G. Bahrami: None. I. Bagherizadeh: None. F. Bitarafan: None. M. Asami: 
None. Z. Hadipour: None. F. Behjati: None. M. Noruzinia: None.

J19.68
Peculiarities of prenatal diagnosis of cystic fibrosis in Republic of 
Moldova.
N. I. Barbova, V. V. Egorov, N. D. Sirocova;  
National Center of Human Reproduction and Medical Genetics, Chisinau, Moldova, 
Republic of.

Cystic fibrosis (CF) remains important medical and social problem in Mol-
dova, due to difficulties with diagnosis, treatment and social support. As a 
result of investigation in framefork of international scientific project, was 
revealed fact what mutations which are important in development of CF 
in Moldova, are: F508del (58,84%), 2789+5G>A (1,7%), G542X (1,36%). 
N1303 (1,36%.), 2184insA (1,36%), and 30% mutations of CFTR gene re-
mains unidentified.
Aims - analysis of effectiveness of prenatal DNA diagnosis in families with 
high level of CF.
We observed 58 families with high risk of CF. Since 2001 to 2012 years 
within 20 families children were born: in 10 of families were used prenatal 
diagnosis. In Moldova we can made molecular diagnosis of five mutations in 
CFTR gene. In four cases the diagnosis was done jointly with our colleagues 
from France, Ukraine and Russia. Were studied 11 samples of DNA derived 
from amniocytes or chorion villi.
During the period of study by results of prenatal diagnosis of CF 8 pregnan-
cies from 11 in 10 families were saved (in 2 fetuses mutations of CFTR gene 
were not detected, and in 6 fetuses were detected mutations, one in each 
case). In these cases in 100% of cases were prevented CF in newborns. In 10 
families where parents refused from prenatal diagnosis were 10 children, 6 
of them (60%) suffered from CF.
Conclusion. A prenatal diagnosis within the framework of international co-
operation is an effective method of preventing of CF in families with high 
risk from Republic of Moldova.

 N.I. Barbova: None. V.V. Egorov: None. N.D. Sirocova: None.

J19.69
FMR1 Premutation and Premature Ovarian Failure
A. Eslami1, U. Asadpour2, Z. Ghezelayagh2, M. Totonchi2, T. Madani2, S. Zari Moradi2, H. 
Gourabi2, A. Mohseni Meybodi2;  
1Department of Biology, Science and Research Branch, Islamic Azad university, Tehran, 
Islamic Republic of Iran, 2Department of Genetics at Reproductive Biomedicine Research 
Center, ROYAN Institute for reproductive Biomedicine, ACECR, Tehran, Islamic Republic 
of Iran.

Background: Premature ovarian failure (POF) is a common cause of inferti-
lity. It is a hypergonadotropic ovarian deficiency with primary or secondary 
amenorrhoea affecting 1% of women before the age of 40. The Known cau-
ses of POF include iatrogenic agents, autoimmune disorder, exposure to 
environmental toxicants and genetic causes. Among the latter, POF can be 
associated with abnormalities affecting X chromosome such as premutation 
in FMR1 gene (50- 200 CGG repeats).
Objective: We investigated of the FMR1 premutation prevalence in women 
with POF.
Material &Method: This study included 90 women with POF reffered to 
Royan Institute. 11 women were excluded after finding X chromosomal mo-
saics and abnormal karyotype. 30 women with proved fertility and normal 
hormonal profile enrolled as the control group.
DNA was extracted from the blood samples by salting out method under 
the informed consent of patients. The repeated trinucleotide sequence was 
amplified by Hot Start PCR and was run on 4% agarose gel over night. Diffe-
rent DNA bands were purified from the gel and the number of trinucleotide 
repeats were determined by sequencing.
Result: 13 (16 %) of 79 women with POF had FMR1 premutation, mean-
while none of the women in control group had FMR1 premutation.
Conclusion: According to our results, determining the number of CGG re-
peats in FMR1 gene can be used as a diagnostic method in the susceptible 
individuals. Thus, earlier screening of the FMR1 premutation may help them 
to choose between oocyte freezing or earlier pregnancy.

 A. Eslami: None. U. Asadpour: None. Z. Ghezelayagh: None. M. Totonchi: 
None. T. Madani: None. S. Zari Moradi: None. H. Gourabi: None. A. Mohseni 
Meybodi: None.

J19.70
Coexistence of SMN1 deletion and duplication in unrelated cases
Z. Sharifi1, M. S. Fallah1, R. Moghaddam1, N. Khazaei1, H. Bagherian1, A. Sarhadi1, M. 
Masoudifar2, S. Zeinali1,3;  
1Kawsar Human Genetics Research Center (KHGRC), Tehran, Islamic Republic of Iran, 
2Dr Zeinali’s Medical Genetics Lab, Tehran, Islamic Republic of Iran, 3Department of 
Molecular Medicine, Biotech Research Center, Pasteur Institute of Iran, Tehran, Islamic 
Republic of Iran.

Spinal muscular atrophy (SMA) is the second most common autosomal re-
cessive genetic disorder. About 95% of cases are characterized by homozy-
gous deletion of exon 7 in SMN1 gene. Here we report an unusual presentati-
on of SMA in cases that was referred to Dr. Zeinali Medical Genetic Lab.
SMA molecular diagnosis for cases with clinical impression of SMA was 
performed using specific MLPA kit P021B1, MRC-Holland. DNA was extrac-
ted and qualified. MLPA was performed according to the standard protocol 
including hybridization, ligation and amplification. PCR product was sepa-
rated using ABI-3130 genetic analyzer. Raw data were analyzed by Gene 
Marker V1.95.
Through analysis of those referred to our Lab, we found 3 unrelated families 
with a deletion in one parent and normal MLPA pattern in another parent 
(i.e. two copy of SMN1 gene). Paternity and/or maternity were tested and 
confirmed. Pedigree analysis showed several consanguinity marriages in 
previous generations. Further investigation of the family and pedigree ana-
lysis showed that normal parents have received both deletion and duplica-
tion from their parents. So they had 2 copies of SMN1 gene in one chro-
mosome (duplication) and no copy in another one. This feature couldn’t be 
identified from normal cases by MLPA technique.
In spite of high prevalence of deletion in SMN gene, co-existence of a du-
plication in a normal people with family history of an affected child should 
be considered. Further investigation of other family members is recommen-
ded.

 Z. Sharifi: None. M.S. Fallah: None. R. Moghaddam: None. N. Khazaei: 
None. H. Bagherian: None. A. Sarhadi: None. M. Masoudifar: None. S. Zeinali: 
None.

J19.71
A case of a fetus with non-acrocentric sSMC
M. Komnenić1, B. Petrović1, O. Stojković2, O. Lekić-Miladinović1;  
1Cilinical for ginecology and obstetrics, Clinical centre of Serbia, Belgrade, Serbia, 
2Institute of Forensic Medicine University of Belgrade, Belgrade, Serbia.

We report a case of a fetus in thirty week of gestation having small supernu-
merary non-acrocentric marker chromosome (sSMC) wich was found after 
amniocenetesis and then confirmed by cordocentesis. Prenatal diagnostic 
was performed because mother was thirtyseven years old, but on ultrasound 
examination there were no abnormalities of fetus. Fetal karyotype was 47, 
XX+sSMC [63]/46, XX [37]. We also done an aneuploidy screening QF-PCR 
from fetal blood, showing one trialelic trisomic marker for chromosome 21 
(D2S1411, for region 21q22.3). We performed chromosome analysis from 
peripheral blood of parents and normal karyotypies appeared. We did QF - 
PCR analysis for chromosome 21 from parents’ DNA and for both of them, 
normal markers were found. Literature data are showing us that 70% of 
non-acrocentric sSMC do not have phenotype exspression, while 30% might 
have different clinical appearances. After genetic counseling parents decided 
to keep the pregnancy. In our case, phenotype of the newborn was normal, 
although it is believed that this marker (D2S1411, for region 21q22.3) is one 
of the most informative markers for the phenotype of Down syndrome.

 M. Komnenić: None. B. Petrović: None. O. Stojković: None. O. Lekić-
Miladinović: None.

J19.72
Diagnosis and implication of structural chromosomal anomalies 
prenatally detected - our experience
S. Farcas1, C. D. Crișan2, N. Andreeascu1, M. Stoian1, E. Bernard2, A. Motoc3, M. Puiu1;  
1University of Medicine &Pharmacy Victor Babes, Department of Microscopic 
Morphology, Genetics, Timisoara, Romania, 2University of Medicine &Pharmacy Victor 
Babes, Department of Obstetrics and Gynecology, Timisoara, Romania, 3University 
of Medicine &Pharmacy Victor Babes, 3Department of Anatomy and Embryology, 
Timisoara, Romania.

Introduction Since 70s when it was first used, till now new techniques for 
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screening and diagnosis of fetal chromosomal aberrations were introduced. 
Using the new screening tests that can select the pregnancies at risk, many 
syndromes can be identified before birth by performing prenatal diagnosis.
Material and method. We present here our experience in regard to the ge-
netic diagnosis and counseling offered for pregnancies in which structural 
chromosomal aberrations were found. The study lot is formed by 528 pre-
natal samples of amniotic fluid and chorionic villi, received by our laborato-
ry from 2006 through October 2012 for cytogenetic diagnosis.
Results. By using conventional citogenetic investigation accompain in some 
cases by FISH technique a total number of 21 structural chromosomal 
anomalies and polymorphic variants were identified in the study lot. The 
chromsomal aberrations identified included several deletions and microde-
letions, situations with abnormal long p arm of acrocentric chromosomes, 
duplications, reciprocal translocations, inversions, additions, Robertsonian 
translocation associating trisomy 13, one 9q heteromorphism and one com-
plex chromosome rearrangement.
Conclusion. An accurate characterization of the fetal chromosomal defects 
has implications in the couple decision regarding the continuing of the preg-
nancy or elective abortion and brings important information for the future 
reproductive options. Currently the prenatal genetic diagnosis can bene-
fit from the advances of the molecular techniques that are very useful for 
the accurate characterization of the chromosomal anomalies. The genetic 
counseling, corroborating the cytogenetic information with the ultrasound 
abnormal findings, where present, and the results of the molecular investi-
gations are essential for the pregnancy management.

 S. Farcas: None. C.D. Crișan: None. N. Andreeascu: None. M. Stoian: 
None. E. Bernard: None. A. Motoc: None. M. Puiu: None.

J19.73
X chromosome inactivation in Klinefelter syndrome and 46,XX 
testicular DSD
V. B. Chernykh, E. A. Bliznetz, A. L. Chukhrova, O. P. Ryzhkova, L. F. Kurilo, A. V. Polyakov;  
Research Centre for Medical Genetics, Russian Academy of Medical Sciences, Moscow, 
Russian Federation.

We analyzed X-chromosome inactivation (XCI) in 50 Klinefelter syndro-
me (KS) and 15 46,XX testicular DSD patients. Chromosome analysis was 
performed on peripheral lymphocytes using GTG-technique. The Y-chro-
mosome was analyzed by mPCR for SRY, AMELX/Y, ZFX/Y loci and 21 Y-
specific STS markers. XCI pattern was determined by the identification of 
methylated (inactive) CAGn allele in exon 1 of the androgen receptor (AR) 
gene using methylation-sensitive restriction enzyme HpaII. KS patients pre-
sented following karyotypes: 47,XXY, n=42; 48,XXXY, n=1; 48,XXYY, n=1; 
47,XXY,t(3;8)(q23;p21), n=1; 47,XY,+der(X), n=1; mos46,XY/47,XXY, n=3, 
mos46,XX/47,XXY, n=1. No ‘classic’ AZF deletion was found; partial AZFc, 
deletion (b2/b3, n=3; gr/gr, n==2) were detected in 10% KS patients. Two 
of 15 (13.3%) 46,XX males were SRY-negative individuals with complete 
(n=1) or incomplete (n=1) masculinization. SRY+XX-males presented com-
plete masculinization and a 46,XX karyotype (n=12), one SRY-positive pati-
ent had XX-sex reversal with Robertsonian translocation, 45,XХ,der(13;14)
(q10;q10). Breakpoints in the Yp11.2 locus were localized in all SRY-positive 
46,XX patients. No significant difference in CAGn length between the groups 
was found. Also, no preference of X-inactivation toward the short and/or 
long AR-allele was revealed. XCI failed to evaluate in 21 KS patients and one 
SRY-XX-male that was homozygous for AR-CAGn allele. Skewed XCI (≥80%) 
was detected in 20% XX-males and 6.9% KS patients presented heterozygo-
sity for AR-CAGn allele. Extremely skewed X-inactivation (ratio ≥90%/10%) 
was found only in 2 46,XX males (one SRY+ patient with complete masculi-
nization and one SRY- patient with incomplete masculinization). Obtained 
data indicate that skewed XCI occurs in 46,XX-males more often that in KS 
patients.

 V.B. Chernykh: None. E.A. Bliznetz: None. A.L. Chukhrova: None. O.P. 
Ryzhkova: None. L.F. Kurilo: None. A.V. Polyakov: None.

J19.74
Cytogenetic and molecular analysis of complex Y chromosome 
mosaicsm
E. G. Okuneva, V. B. Chernykh, E. A. Kalashnikova, Y. O. Kozlova, M. E. Minzhenkova, N. V. 
Shilova, T. V. Zolotukhina, O. P. Ryzhkova, A. L. Chukhrova, A. V. Polyakov;  
Research Centre for Medical Genetics, Russian Academy of Medical Sciences, Moscow, 
Russian Federation.

We report on newborn patient with sexual differentiation abnormality and 
complex Y chromosome mosaicism. The patient’s mother was referred to 
invasive prenatal diagnosis due to cardio-vascular abnormalities detected 

by ultrasonography and elevated hHG. Non-mosaic 45,X karyotype was re-
vealed by conventional chromosome analysis. FISH with DXZ1 and DYZ3 
probes allowed to detect a mosaicism 45,X(72%)/46,XY(9%)/47,XYY(19%)
in amniotic cells.
At the birth, following features were revealed: intrauterine dwarfism, micro-
gnatia, high nasal bridge, ventricular septal defect. Genitalia ambiguous with 
penoscrotal hypospadias and bilateral cryptorchidism were prominent. The 
gonads were not found in the scrotum and inguinal canals. Ultrasonography 
demonstrated the presence of vagina, but not uterus. 
Postnatal chromosome analysis was performed on cultured blood lympho-
cytes using GTG-staining. FISH with DXZ1, DYZ1, DYZ3 and LSI SRY probes 
was done on metaphase chromosomes and interphase nuclei of peripheral
lymphocytes and interphase nuclei of buccal smears. Molecular analysis was 
performed on DNA extracted from peripheral lymphocytes with QF-PCR and 
mPCR for SRY, AMELX/Y, ZFX/Y, TAFL, 4SH loci and 20 Y-specific STS mar-
kers.
Postnatal chromosome analysis shown 45,X karyotype, but FISH re-
sults confirmed the presence of complex Y chromosome mosaicism: 
X(73.8%)/X,idic(Y)(p11.3)(13.8%)/XY(6.6%)/XY,idic(Y)(p11.3)(4%) 
X,idic(Y)(p11.3),idic(Y)(p11.3)(1.8%) and X(56%)/X,idic(Y)(p11.3)(26%)/
XY(16%)/X,idic(Y)(p11.3),idic(Y)(p11.3)(2%) in peripheral lymphocytes 
and buccal smears, respectively.
QF-PCR analysis demonstrated the ratio X:Y signals approximately as 
70%:30%. PCR amplification was positive for Y-chromosome loci, excluding
sY1192. Detected ‘b2/b3’ deletion, partial AZFc region microdeletion of Y 
chromosome, presented in all Y-bearing cell lines. Yp breakpoint was locali-
zed distally to SRY locus in Pseudoautosomal region 1 that is characterized 
for idicYq chromosomes.

 E.G. Okuneva: None. V.B. Chernykh: None. E.A. Kalashnikova: None. Y.O. 
Kozlova: None. M.E. Minzhenkova: None. N.V. Shilova: None. T.V. 
Zolotukhina: None. O.P. Ryzhkova: None. A.L. Chukhrova: None. A.V. 
Polyakov: None.

J19.75
Clinical expression of de novo 18(q-) syndrome in a child with 
multiple congenital malformations
S. Mandal1, B. B. Ganguly1, N. N. Kadam2;  
1MGM Centre for Genetic Research & Diagnosis, Navi Mumbai, India, 2Paediatric 
Department, MGM Institute of Health Sciences, Navi Mumbai, India.

Congenital malformations in children are generally manifestations of nume-
rical or structural alterations at chromosomal level. Numerical alterations 
are mostly the result of meiotic non-disjunction and structural aberrations 
are inherited from parents in balance or unbalance form. De novo structural 
abnormalities are less common; however, cause severe congenital malfor-
mations and multiple systemic defects in children. We report one 18 month 
old boy born to non-consanguineous healthy parents as the second child 
at one month pre-term with 1.2 kg birth weight. Prominent malformations, 
including cleft lip and palate, hypertelorism, protruding tongue, micrope-
nis, hypotonia, atopic dermatitis and bilateral overlapped and depressed 
mid toe. Pediatric echo cardiography detected congenital heart disease with 
malaligned VSD, absent pulmonary valve and moderate pulmonary stenosis. 
The child could follow light when it was close to face and could not respond 
to sound. Conventional karyotyping detected constitutive abnormality with 
46,XY,del(18q21). Parental karyotyping confirmed de novo origin of the de-
letion. At this age, the child had severely delayed milestones and mental re-
tardation. This child could not hold head and didn’t have social smile. Distal 
deletion in 18(q) is a rare disorder with an epidemiological index of 1 in 
every 40,000 live birth; however, it is the second most common syndrome 
involving chromosome 18. The mother had continuous vomiting and swel-
ling of hands and legs till delivery and that could have been considered si-
gnificant for counseling and prenatal karyotyping for prevention of this rare 
de novo chromosomal aberration. Prenatal karyotyping is an established 
cost-effective measure of taking care of chromosomal aberrations.

 S. Mandal: None. B.B. Ganguly: None. N.N. Kadam: None.

J19.76
Sperm DNA fragmentation rate among patients with reduced fertility
M. Mazilina1, E. Shilnikova1, I. Fedorova2, A. Gzgzyan2;  
1Saint Petersburg State University, Saint Petersburg, Russian Federation, 2Ott‘s 
Institution of obstetrics and gynecology, Saint Petersburg, Russian Federation.

Conventional semen parameters are widely used to assess man’s reproduc-
tive potential. But they give us an incomplete picture of men‘s reproductive 
health. Information about sperm DNA integrity impacting on early embryo-
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nic development also is very important. Sperm DNA integrity assessment is 
not a routine diagnostic, and specific mark seen performing standard sper-
mogram are required to assign patients for DNA fragmentation assay.
The aim of this study was to determine sperm DNA fragmentation rate in 
men with reduced fertility.
Semen samples were collected from 58 men with reduced reproductive po-
tential and from 12 sperm donors as a control. Semen analysis was perfor-
med according to WHO criteria. All patients were divided into four groups: 
normozoospermic, teratozoospermic, patients with reduced motility alone 
or in combination with reduced concentration. The method used to assess 
sperm DNA fragmentation was the terminal deoxynucleotidyl transferase-
mediated dUTP nick-end labeling (TUNEL) assay. 2000 spermatozoa per 
sample were evaluated.
The DNA fragmentation rate in normozoospermic group (0,54±0,69) was 
equal to DNA fragmentation rate in control group (0,25±0,14) (P=0,14). In-
creased sperm DNA fragmentation rate was observed in teratozoospermic 
men (0,88±0,41). There was a statistically significant difference between 
DNA fragmentation rate in teratozoospermic group compare to control 
(P<0,05). No difference was found between mean DNA fragmentation rate 
in group with reduced motility alone or in combination with reduced con-
centration, so sperm DNA fragmentation has no effect on sperm motility.
On the foregoing in case of teratozoospermia sperm DNA fragmentation as-
sessment should be recommended.
Supported by Carl Zeiss, Administration of Saint-Petersburg and RFBR

 M. Mazilina: None. E. Shilnikova: None. I. Fedorova: None. A. Gzgzyan: None.

J19.77
Genetic service as a part of Assisted Reproductive Technology - 
experiences of Center of Reproductive Medicine (Belarus)
S. Zoukovskaya, N. Rumiantsava, L. Savenko, H. Abramchik, L. Shamgina, K. Mosse, K. 
Mosse;  
Center of Reproductive Medicine, Minsk, Belarus.

Genetic factors cause infertility, spontaneous abortions, repeated IVF fai-
lures, fetal abnormalities. At present, genetic service (GS) is a necessary 
part of Assisted Reproductive Technologies (ART). We present a model that 
includes combination of ART and GS in Center of Reproductive Medicine 
(CRM). Results. ART programs include insemination, IVF, IVF+ICSI, testicu-
lar biopsy, cryopreservation of sperm, oocytes, embryos, blastocysts. Effec-
tiveness is 49.2%. Genetic investigations, included in practice of CRM since 
2005, are expanding every year. GS provides: 1) Counseling (~850 per year) 
of infertile couples for outcome prognoses, persons with malformations, 
monogenic, chromosomal pathology; 2) Cytogenetic studies (2005-2012 
years): 1.4% rearrangements were detected among 7116 karyotypes (nu-
merical, structural aberrations, markers); 3) Molecular testing (2010-2012 
years, 2152 patients) for: deletions of AZF region Y (22/423=5.4%), mu-
tation 1691G>A Leiden (33/1209=2.7%), mutations dF508, CFTR2,3del, 
2184insA of CFTR gene (10/448=2.2%), polymorphism G20210A of F2-
protrombine gene (18/1209=1.5%), polymorphism 677T/T of MTHFR gene 
(114/1209=9.4%); 4) Prenatal diagnostics (2005-2012years) provides: 
combined screening in 1-2 trimesters (3344 pregnant women); counseling 
of pregnant with advanced age (25.6%), calculated risk for combined scree-
ning ≤1:360 (12,6% pregnant), parental balanced rearrangements, fetus 
abnormalities in need of fetus examination (karyotype, DNA). Reduction of 
affected fetuses in multiple pregnancies (18). Pre-implantation diagnostics 
of aneuploidies, monogenic diseases using polar body, FISH, DNA markers 
and sex-linked diseases detection using free fetal DNA in maternal plasma 
was started. Conclusion. Combination of above-mentioned methods in re-
duces loss of time for necessary examinations, increases efficiency of ART, 
which is confirmed by the birth of 5200 healthy children.

 S. Zoukovskaya: None. N. Rumiantsava: None. L. Savenko: None. H. 
Abramchik: None. L. Shamgina: None. K. Mosse: None. K. Mosse: None.

J19.78
Chromosomal Abnormalities Identified at Prenatal Diagnosis
A. Pazarbasi1, E. Tunç1, D. Alptekin1, U. Luleyap1, O. Demirhan1, N. Tanriverdi1, F. T. 
Özgunen2, N. Inandiklioglu1, C. Evruke2, L. Özpak1, S. Büyükkurt2, T. Tufan1, I. N. Uslu1, S. 
N. Ilgaz1, G. Cömertpay1;  
1Çukurova University, Faculty of Medicine, Department of Medical Biology and Genetics, 
Adana, Turkey, 2Çukurova University, Faculty of Medicine, Department of Obstetrics and 
Gynecology, Adana, Turkey.

Purpose: Amniocentesis is a very crucial diagnostic procedure for preven-
ting the birth of genetically defective fetuses in order to decrease the preva-
lence of genetic diseases in populations.

Methods: The karyotyping of 5861 fetuses was carried out in our depart-
ment during the years of 2000-2013 from the samples of amniotic fluids 
which were sent from departments of Gynecology and Obstetrics of Balcali 
Hospital and other regional hospitals.
Results: Among 5861 fetuses that were karyotyped; 2989 fetuses were 
males and 2872 fetuses were females and 351 (5.98%) fetuses had various 
chromosomal abnormalities. The mean age of pregnant women having fetu-
ses with chromosomal abnormalities was found to be 33 years of age which 
suggest that fetal chromosomal abnormalities were associated with mater-
nal age. Numerical chromosomal abnormalities predominated the structural 
chromosomal abnormalities (65% and 33%). Both numerical and structural 
chromosomal aberrations were observed in 9 (2%) of all abnormal cases. 
The numerical chromosomal abnormalities with an incidence of 28.5% tri-
somy 21, 11.4% trisomy 18, 7% monosomy X, 4% trisomy 13, 3.4% triplo-
idy, 3% Klinefelter Syndrome, 1.1% trisomy X, 0.9% XYY Syndrome, 5.7% 
mosaics and the others represented the remaining. The frequent structu-
ral abnormalities were 7.7% 46,XX/XY, inv(9)(p11;q13) and 6% 46,XX/XY, 
inv(9)(p11;q12) in all abnormalities.
Conclusions: Corollary to literature and our findings revealed that the ad-
vanced maternal age and certain environmental factors can increase the 
risk of fetal chromosomal abnormalities. Fetal chromosomal abnormalities 
representing 5.98% in our study group is crucial and underlines the impor-
tance of prenatal diagnosis for healthier pregnancies.

 A. Pazarbasi: None. E. Tunç: None. D. Alptekin: None. U. Luleyap: None. O. 
Demirhan: None. N. Tanriverdi: None. F.T. Özgunen: None. N. Inandiklioglu: 
None. C. Evruke: None. L. Özpak: None. S. Büyükkurt: None. T. Tufan: 
None. I.N. Uslu: None. S.N. Ilgaz: None. G. Cömertpay: None.

J19.79
Cell-free fetal DNA in maternal blood using for noninvasive prenatal 
diagnostics of RНD gene
G. Abildinova1, B. Kamaliyeva1, V. Zvyaginceva2, M. Bayanova1;  
1National Research Center Maternal and Child Health, Astana, Kazakhstan, 2Medical 
University „ Astana“, Astana, Kazakhstan.

Noninvasive determination of RHD gene using cell-free fetal DNA was de-
tected in 98 rhesus negative women in the 1nd and 2nd trimester of preg-
nancy.
To identify fetal DNA in maternal blood approach based on polymerase chain 
reaction (PCR) with fluorescence detection of PCR RT was used. Regions of 
exon 7 of RHD gene were subjected to amplification.
Material for molecular genetics study was total DNA extracted from the 
plasma of pregnant women with Rh negative blood factor. Pregnant women 
were of different nationalities and parity women. Determination of the Rh 
factor in the fetus was done in consisted steps.
Among 98 RhD-negative women the results from 43 samples diagnosed Rh 
negative factor and 55 cases - Rh-positive factor.
The analysis took into account the position of the curves of fluorescence am-
plification curve relative to the curve of positive control (PC). Indirect indi-
cator of the quality of procedures for the allocation and taken for analysis is 
the value of the threshold cycle between the curves of RNase-P and PC.
The difference should be no more than 2-3 of the cycle. The big difference 
(5 cycles or more) means serious loss of DNA during isolation leading to a 
decrease in the number of fetal DNA in the reaction mixture less than the 
detection limit of the test system and can lead to the possibility of false-
negative results.
Thus the minimum allocation to guarantee correct operation of the diagno-
stic kit and reliable results is approximately one milliliter of plasma, recom-
mended - 2 milliliters.

 G. Abildinova: None. B. Kamaliyeva: None. V. Zvyaginceva: None. M. 
Bayanova: None.

J19.80
Prenatal genetic diagnosis in cystic fibrosis
L. Pop1, I. Ciuca1, L. Tamas2, Z. L. Pop3, I. Popa1;  
1Pediatric II Department, Timisoara, Romania, 2Biochemistry Department, UMF V Babes, 
Timisoara, Romania, 3Obstretics and Gynecology Department, UMF V Babes, Timisoara, 
Romania.

Background and aim: Our goal was to detect CFTR mutations in fetal geno-
mic DNA isolated from amniotic fluid collected by classic amniocentesis and 
early amniocentesis. Methods: Ten couples where selected for performing 
prenatal diagnosis. Molecular diagnostic was performed on Genomic DNA 
isolated from venous blood samples collected on EDTA from both parents 
and on amniotic fluid samples collected by classic amniocentesis (16th week 
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of pregnancy) and by early amniocentesis (13th week of pregnancy) . For de-
tection of CFTR mutations we used the Elucigene CF29 kit. Results showed: 
6 couples with negative genetic test, 3 with heterozygote for one of next mu-
tation (DF508, G542X, 621+1 G-T), and one of them affected DF508/621+1 
G-T). Conclusion. Prenatal diagnosis can be performed on samples of am-
niotic fluid collected by normal amniocentesis or by early amniocentesis 
however, due to the greater risks for pregnancy and fetus of this early proce-
dure and because the volume of collected amniotic fluid is reduced . Also, for 
an accurate renatal diagnosis in mucoviscidosis it is required to have a good 
sampling technique for the amniotic fluid. Mutation detection by ARMS-PCR 
with Elucigene CF29 is applicable only to those couples in which at least 
one of the parents is a carrier of the ΔF508 mutation, or when both parents 
carry different CFTR mutations, other than ΔF508, because the kit can diffe-
rentiate between the condition of heterozygote (carrier of a mutation) and 
homozygote (diseased) only in the case of ΔF508 mutation.

 L. Pop: None. I. Ciuca: None. L. Tamas: None. Z.L. Pop: None. I. Popa: None.

J19.81
Pseudomosaicism in several cases of amniocentesis
L. Neagu, S. Grigore, D. Albu;  
Life Memorial Hospital, Bucharest, Romania.

Introduction: Our study is based on a work of three years of amniocentesis.
It is known that sometimes the cultured cells develop subtle changes from ori-
ginal cells.
The presence of chromosomally abnormal cells in a single culture of amnio-
cytes with only normal cells in all other cultures is considered to represent 
pseudomosaicism since the fetus is usually found to have a normal karyotype.
We have three cases of structural abnormality of chromosomes and ten cases 
of numerical chromosomal modifications.
For each case, three primary cultures were set up using Falcon flasks, Amnio-
max medium and classic GTG bands.
The first case was represented by a pregnant woman of 36 years old reffered 
for amniocentesis because a positive triple test; fetal karyotype revealed a nor-
mal 46,XX in two flasks, while in one flask was found a deletion on the long arm 
of chromosome X.
The second case was a 39 years old pregnant woman of 16 weeks pregnancy. 
The fetal karyotype was normal 46,XX but in one flask was found an inversion 
on 11 chromosome and one cell with a deletion on long arm on 10 chromo-
some.
The third case was a pregnant woman of 19 weeks of pregnancy with fetal ka-
ryotype 46,XY in two flasks and in one flask few metaphases revealed t(4;22)
(p14;q11.2).
Conclusion : Later on, for a correct diagnosis, amniocentesis was repeated and 
in all cases fetal karyotypes were found to be normal.

 L. Neagu: None. S. Grigore: None. D. Albu: None.

J19.82
Genetic basis of recurrent miscarriage in Kazakh population
G. S. Svyatova, G. M. Berezina, A. R. Aimbetova, D. N. Salimbaeva;  
The Scientific Center of the obstetrics, gynecology and perinatology, Almaty, Kazakhstan.

The recurrent miscarriage (RM) of pregnancy has a multifactor background 
as a results from interactions between environmental factors and functio-
nally weak alleles of many susceptibility loci across the genome. The aim of 
this research was to determine the contribution of some genotypes of genes 
of RM predisposition in Kazakh population.
The polymorphisms of genes of coagulation system FV и FII, ITGB3, FGB, 
PLANH1; folate metabolism MTHFR, MTRR, MTR; II phase of detoxification 
system - GSTM1, GSTT1, GSTP1; lipid metabolism АроС, АроЕ; endothelial 
dysfunction eNOS3 and АСЕ genes were detected.
Molecular genetic and clinical laboratory assays were carried out in a group 
of 200 women with 2 and more spontaneous early abortions in anamnesis 
and 150 women with normal reproductive function. All were Kazakhs.
The most important contribution in RM was determined for unfavorable 
genotypes of FII и FV coagulation factors, carriers of which increase the 
risk of RM (OR) in 4-18 times, antiphospholipid syndrome (APS) in 5 times. 
The carriage of 677ТТ and 1298СС genotypes (MTHFR), 66GG (MTRR) and 
2756GG (MTR) increase risk of RM in 2.5-8.3 times. The carriage of 3 un-
favorable GST genotypes decrease the activity of antioxidant enzymes and 
increases the risk of RM (OR) in 2.3 to 12.2 times.
We observed the significant genetic input of functionally weak genotypes in 
RM, APS in Kazakh population. The algorithm of prognosis, preconceive pro-
phylaxis of RM were worked out, which reduced to 2.5 times the frequency 

of RM for Kazakhs.

 G.S. Svyatova: None. G.M. Berezina: None. A.R. Aimbetova: None. D.N. 
Salimbaeva: None.

J19.83
Still Births and Foetal Genetic Defects causing Recurrent Miscarriages 
in couples
N. J. Jain1, K. Gomes1, N. Patil1, S. Salvi1, B. Ganguly2;  
1Padmashree Dr D Y Patil University, Navi Mumbai, India, 2MGM Centre for Genetic 
Research and Diagnosis, Navi Mumbai, India.

Recurrent pregnancy loss (RPL), defined as two or more miscarriages of 
fewer than 20 weeks of gestation, affects up to 5% of couples trying to esta-
blish a family, whereas still birth is the intrauterine foetal death (IUFD) at 
20 weeks of gestation or greater. These abnormalities are caused by errors 
in the number or structure of chromosomes. Some chromosomal abnorma-
lities result in miscarriage or stillbirth. However, clinicians and patients find 
it particularly frustrating that no convincing aetiology is identified in at least 
50% of cases. This report describes known and suspected causes of recur-
rent miscarriages and stillbirth including genetic abnormalities, maternal 
and paternal age, infectious diseases, environmental toxins, obesity, infer-
tility, and a variety of medical conditions in the mother, etc. The aim of this 
study is to detect the cause of foetal wastage and assess the frequency and 
nature of chromosomal abnormalities that contribute to the occurrence of 
foetal wastage in couples. Karyotype analysis of the abortus tissue was per-
formed by our cytogenetic laboratory using standard G-banding techniques. 
Metaphase chromosome preparations from the amniotic fluid samples were 
also made according to standard cytogenetic protocols and studied. Chro-
mosomal abnormalities were reported according to the current internatio-
nal standard nomenclature (ISCN). In almost 50% of the cases, the miscar-
riages were due to chromosomal abnormalities in the embryo. A common 
type of chromosomal abnormality is trisomy 21, affecting approximately 1 
in 800 babies. This report helps to describe the cytological abnormalities 
and correlate the recurrent abnormalities in a given population.

 N.J. Jain: None. K. Gomes: None. N. Patil: None. S. Salvi: None. B. Ganguly: 
None.

J19.84
Screening of chromosomal aberrations in infertility work-up
B. B. Ganguly1, G. Khastgir2;  
1Genetics Center, Navi Mumbai, India, 2BIRTH Fertility Clinic, Kolkata, India.

Infertility is a serious societal concern for women for not being able to give 
birth to a child. Always priority is given to perform a series of investigations 
for the woman since she carries the pregnancy. Gynecologists advise karyo-
typing for the couple; however, generally the family decides to consider the 
woman for the test first, and the male partner agrees when wife’s karyotype 
comes normal. Karyotypic configurations of the partners have been found as 
one of the major issues leading to reproductive failure. We report chromoso-
mal status of 223 couples having history of primary infertility or recurrent 
first trimester miscarriage. Peripheral blood samples were collected from 
446 partners and cultured in serum and phytohemagglutinin supplemen-
ted RPMI 1640 medium for 72 hours at 37₀C. Mitotic cells were collected 
following standard colcemid-hypotonic-fixative protocol. A total of 11150 
G-banded metaphases were analysed with the help of IKAROS imaging soft-
ware (MetaSystems, Germany). Five cells were classified in karyotypic form 
as per ISCN nomenclature. Chromosomal abnormalities, including small Y 
(30%), long Y (2.24%) and inv(Y) (1.34%) were recorded exclusively in Y 
chromosome in 34% male partners. Other constitutive aberrations, inclu-
ding t(2;7), t(6;20), t(3;6), t(1;7), t(17;20), t(3;4), inv(9) and del(9q), inv(7), 
XX/XXX mosaicism and XY female were present in 2.69% with an equal 
ratio in males and females. Small Y could be the result of microdeletion in 
AZF factor and warrants seriously for considering a molecular test for every 
infertile male partner. Thus, in general, karyotyping of the couples should 
invariably be included in infertility management.

 B.B. Ganguly: None. G. Khastgir: None.

J19.85
The possibilities of prenatal DNA diagnostics of complex chromosome 
pathology using fluorescent quantitative PCR analysis
T. Asadchuk, L. Padliashchuk;  
Scientific-Practical Center “Mother and Child”, Minsk, Belarus.

The most frequent cause of congenital human pathology are numerical ab-
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normalities of chromosomes (aneuploidies). For diagnostics of numerical 
abnormalities of human chromosomes there was developed a quantitative 
multiplex PCR analysis based on the simultaneous testing of 15 microsatel-
lite markers of chromosomes 13, 18, 21, X, Y.
We analyzed 200 DNA samples from fetuses having the high risk of chro-
mosomal pathology. DNA was extracted from the amniotic fluid cells or cell 
culture of chorionic villus. Numerical abnormalities of human chromosomes 
were detected in 19 cases (9.5%). Diagnosis determined by DNA analysis 
was confirmed by karyotyping in all the cases. Revealed pathology inclu-
ded trisomy of chromosome 21 (8 fetuses - 4%), trisomy of chromosome 18 
(5 fetuses - 2.5%), trisomy of chromosome 13 (1 fetus - 0.5%), triploidy (3 
fetuses - 1.5%), mosaic form of chromosome X monosomy (1 fetus - 0.5%, 
karyotype 45,X[50]/46,XY[5]). Molecular-genetic study has also identified 
an unusual pathology (1 fetus - 0.5%) with three chromosomes 13 and 21 
and two chromosomes 18 and X. Cytogenetic study determined karyotype 
67,XX,-18[14]/47,XX,+18[1] with mosaicism both of triploidy and trisomy 
simultaneously. The proband‘s parents were examined with the help of DNA 
analysis, and it was found out that the extra set in triploid clone was of pa-
ternal origin.
Only a comprehensive study including DNA-analysis and a cytogenetic ana-
lysis allows to determine the karyotype and the abnormality formation me-
chanism in a complex chromosome pathology.

 T. Asadchuk: None. L. Padliashchuk: None.

J19.86
Complex chromosome rearrangement, t(1;21;4) in an azoospermic 
male
E. Ivanovska1, M. Vasilevska1, S. Lazarevski1, G. Dimeska2;  
1Clinical Hospital Acibadem-Sistina, Skopje, Macedonia, The Former Yugoslav Republic 
of, 2Faculty of natural sciences and mathematics, Skopje, Macedonia, The Former 
Yugoslav Republic of.

Complex chromosome rearrangements (CCRs) are very rare structural ab-
errations in human population involving at least three chromosomes with 
three or more chromosomal breakpoints. Most of the males with CCRs have 
shown infertility problems and there have been several such reports in the 
literature of CCRs in males with oligozoospermia or azoospermia. Here we 
report 54 years old male with normal phenotype who was diagnosed with 
azoospermia, during routine infertility examinations including clinical hi-
story, spermiogram and blood hormone levels. The testicular biopsy which 
was later performed confirmed the diagnosis showing spermatogenic arrest 
at the spermatocyte level on histology. Karyotype analysis with standard 
GTG- banding on peripheral lymphocytes was then performed and revealed 
a 46, XY, t(1;21;4) (q21; q22; p15) chromosome complement. The cytogene-
tic investigations showed a complex chromosomal rearrangement involving 
firstly a translocation between the long arm of chromosome 1 and the long 
arm of chromosome 21, secondly a translocation between the long arm of 
the same chromosome 21 and the short arm of chromosome 4 and third a 
translocation between the short arm of the same chromosome 4 and the 
long arm of chromosome 1.
We conclude that the complexity of CCRs might affect the severity of sper-
matogenetic impairment, thus azoospermia of our patient can be explained 
with apoptosis of produced genetic imbalanced spermatocytes.

 E. Ivanovska: None. M. Vasilevska: None. S. Lazarevski: None. G. Dimeska: 
None.

J19.87
High Incidence of Chromosomal Aberrations in Couples with 
Reproductive Failure in Canakkale
F. Silan1, S. Yalcintepe1, D. Uysal1, A. Uludag1, E. Cosar2, A. N. Cakir Gungor2, O. Ozdemir1;  
1Canakkale On Sekiz Mart University, School of Medicine, Department of Medical 
Genetics, Canakkale, Turkey, 2Canakkale On Sekiz Mart University, School of Medicine, 
Department of Obstetrics and Gynecology, Canakkale, Turkey.

Numerical and structural abnormalities of chromosomes may be the reasons 
of infertility and recurrent pregnancy losses (RPL). Patients should include 
karyotyping of both parents for chromosomal aberrations. Mainly balanced 
rearrangements are common in couples with reproductive disorders.
In Canakkale On Sekiz Mart University, School of Medicine, Department of 
Medical Genetics, Cytogenetic Laboratory, from 94 couples diagnosed as in-
fertility and 118 couples diagnosed as recurrent pregnancy loss- total 424 
patients- chromosome analysis was done with heparinized peripheral blood 
samples by applying the G-banding who referred to Clinic of Obstetrics and 
Gynecology and Clinic of Medical Genetics between May 2011-November 
2012.

In RPL group, there was no numerical anomalies but there was 4.26 % balan-
ced structural chromosomal abnormality. There were structural abnorma-
lities in 9 patients: 46,XY,inv(11)(p13q11), 46,XX,inv(11)(p13q11) (no con-
sanguineous marriage), 46,XY,ins(9;22)(9pter-q12::22q11.1-q13.33::9q12-
9qter), 46,XX,9qh+ in 2 patients, 46,XY,inv(9)(p11q13), 46,XY,t(4;6)
(q13.1;qter)(4pter-4q13;6pter-6qter::4q13-4qter), 46,XX,t(8;12)
(p22;p12.3), 46,X,t(X;2)(q27;p25).
In infertility group numerical chromosomal anomaly was 3.72 %, balanced 
structural chromosomal anomaly was 4.26 %. Our results were 6 nume-
rical and 8 structural abnormalities: 45,X in 3 patients, 47,XXY in 2 pati-
ents, 46,X,i(X)(qter-->q10:q10-->qter), mos46,X,i(X)(qter-->q10:q10>qter)
[14/45,X[7, mos47,XXY[33/46,XY[17, 46,XX,robt(13;14) in 2 patients, 
46,XY,robt(13;14), 46XY,t(1;2)(p36;p14-->16)pat, 46,XY,t(3;8)(q21;q24) 
and 46,XY,inv(9)(p11q13). In a couple with a history of two failed IVF and 
first degree cousin marriage, it was detected robt(13;14) in both wife and 
husband.
Genetic counseling was given to couples about possible outcomes of preg-
nancies, having healthy children, prenatal diagnosis and preimplantation 
genetic diagnosis.

 F. Silan: None. S. Yalcintepe: None. D. Uysal: None. A. Uludag: None. E. 
Cosar: None. A.N. Cakir Gungor: None. O. Ozdemir: None.

J19.88
A mosaic Klinefelter Syndrome variant identified with amniocentesis 
H. Ü. Lüleyap1, A. Pazarbaşı1, F. T. Özgünen2, S. T. Bozdoğan3, S. Büyükkurt2, D. Alptekin1;  
1Cukurova University, Medical Faculty, Department of Medical Biology and Genetics, 
Adana, Turkey, 2Cukurova University, Medical Faculty, Department of Obstetrics and 
Gynecology, Adana, Turkey, 3Department of Medical Genetics, Numune Research and 
Education Hospital, Adana, Turkey.

Purpose: In 80% of the cases, the karyotype in Klinefelter syndrome is 47 
XXY. Remaining 20% chromosomal variants including mosaicism is seen. 
Here we report a 32-year-old pregnant woman referred to our laboratory 
due to abnormal sonographic finding.
Methods: The karyotyping and QF-PCR of the fetus was carried out in our 
department from the sample of amniotic fluid which was sent from depart-
ment of Gynecology and Obstetrics of Balcali Hospital. This fetus is the sixth 
pregnancy of consanguineous Turkish parents, after one mol pregnancy, one 
intrauterine death at last trimester, two female and one male birth. A stan-
dart GTG banding procedure was performed on fetal cells and peripheral 
blood cell of the family. Quantitative fluorescent PCR was used for trisomy 
detection.
Results: Chromosome analysis of amniotic fluid from two culture flask re-
vealed mos 46,XY[21] / 48,XXXY[6] karyotype. The parents and fetus were 
normal with QF-PCR analysis. Omphalocele was detected by USG at the fetus 
as a different feature from Klinefelter syndrome.
Conclusions: A mosaic Klinefelter syndrome variant is compared with other 
reported cases of the literature and the follow-up of prenatally diagnosed 
mosaic Klinefelter variant is discussed. Due to presence of omphalocele, this 
case should be investigated for another abnormality.

 H.Ü. Lüleyap: None. A. Pazarbaşı: None. F.T. Özgünen: None. S.T. Bozdoğan: 
None. S. Büyükkurt: None. D. Alptekin: None.

J19.89
Association of MTHFR, MTR, MTRR polymorphism with the risk of 
pregnancy loss: a study on a Russian population
O. V. Kochetova, T. V. Viktorova;  
Institute of Biochemistry and Genetics Ufa scientific centre, Ufa, Russian Federation.

The objective of study is the genetic association between methylenetetrahy-
drofolate reductase (MTHFR с.665C>T и c.1286A>C), methyltetrahydrofo-
late homocysteine methyltransferase (MTR c.2756A>G), 5-methylenetetra-
hydrofolate-homocysteine methyltransferase reductase (MTRR c.66A>G) 
polymorphism and recurrent pregnancy loss among women with petroche-
mical toxic substances. It as done prospective case-control study. A total of 
159 recurrent pregnancy loss female workers at the petrochemical plant 
and 150 healthy control female workers with successful pregnancy were 
analyzed.
Genotyping was done by tetraprimer ARMS-PCR. Age and professional ex-
position adjusted odds ratios were calculated by logistic regression analysis. 
All surveyed women were Russian.
The frequency of rare allele polymorphism MTHFR c.1286A>C among wo-
men with recurrent pregnancy loss was 42%, among healthy control 31%. 
We found that presence of rare allele „C“ polymorphism c.1286A> C and 
heterozygous and rare homozygous genotypes significantly increased the 
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risk of recurrent pregnancy loss. Association was identified polymorphism 
c.1286A> C MTHFR gene to the risk of fetal loss in women for the „CC“ geno-
type (OR=2.61 (CI 95% 1.23-5.53); p=0.038) and for the allele „C“ OR=1.52 
(CI 95% 1.07-2.18); p=0.02. The association of haplotype TC gene MTHFR 
(c.667C> T and c.1286A> C) with the development of fetal loss (OR = 1.96 
(CI 95% 1.05 - 3.68); p = 0.037).
No significant association in MTHFR (с.665C>T) и MTR (c.2756A>G), MTRR 
(c.66A>G) genotype frequency was observed for the recurrent pregnancy 
loss.
Conclusion: Our results confirm that polymorphisms in the MTHFR gene are 
associated with recurrent pregnancy loss susceptibility.

 O.V. Kochetova: None. T.V. Viktorova: None.

J19.90
Mosaic trisomy 22 after in vitro fertilization
I. I. Kavecan, J. Jovanovic Privrodski, M. Obrenovic, M. Kolarski, D. Radovanov;  
Institute for Children and Youth Health Care Vojvodina, Novi Sad, Serbia.

We report a case of mosaic trisomy 22 after in vitro fertilization (IVF). Assi-
sted reproductive treatment was done in a 36 years old, healthy female with 
history of sterility because of oligoasthenospermia in her husband, 39 old 
year male. This was a first pregnancy of noncounsanguinous couple after 
first IVF.
Biochemical screening was done in 12th week of gestation (gw): free beta 
hCG was 10.15 MoM, PAPP was 1.17 MoM. Expert ultrasound in 12th GW 
revealed nuchal transluceny 1.5 mm and crown rump length 69.7mm wi-
thout pathological findings or congenital anomalies. Expert ultrasound in 
17th gw revealed intrauterine growth retardation and in 20th gw, complex 
heart congenital anomalies, pulmonary atresia and ventricular septal defect 
were seen. Amniocentesis was done in 18th gw and finding was: 46, XY[15] 
/47,XY,+22[15], mosaic trisomy 22 (G-banding technique, 30 metaphases). 
Couple was informed about cytogenetical findings by genetic counselor and 
pregnancy was terminated. In next pregnancy, also after IVF, amniocentesis 
was performed in 16 gw and result wasnormal male karyotype. This case 
emphasizes the importance of genetic counseling and preimplantation dia-
gnostics.

 I.I. Kavecan: None. J. Jovanovic Privrodski: None. M. Obrenovic: None. M. 
Kolarski: None. D. Radovanov: None.

J19.91
GAPDHS gene polymorphism in asthenozoospermic men with 
dysplasia of the sperm fibrous sheath
S. Khayat, E. E. Bragina, L. F. Kurilo;  
Research Centre for Medical Genetics of Russian Academy of Medical Sciences, Moscow, 
Russian Federation.

Dysplasia of the sperm fibrous sheath is a genetic sperm defect, characteri-
zed by dysplastic development of the axonemal and periaxonemal cytoske-
leton. Most of the glycolytic enzymes are localised in principal piece of the 
sperm tail and the sperm-specific isoform of glyceraldehyde-3-phosphate 
dehydrogenase is tightly associated with the sperm fibrous sheath is an es-
sential enzyme for glycolysis.
In order to investigate possible GAPDHS alterations semen samples from 5 
asthenozoospermic men with dysplasia of the fibrous sheath and 5 sperm 
donors were collected. DNA was extracted from each semen sample. Analy-
sis on the possible GAPDHS alterations was performed by PCR amplification 
and sequencing.
Single nucleotide polymorphism rs29381 (660-22 G>A) of GAPDHS was re-
vealed in all analyzed samples from asthenozoospermic men with dysplasia 
of the fibrous sheath, whereas DNA samples extracted from donated sperm 
correspond to reference GAPDHS sequence.
Further studies are currently ongoing in order to validate these findings.

 S. Khayat: None. E.E. Bragina: None. L.F. Kurilo: None.

J19.92
Investigation of relationship between the risk of Down syndrome and 
844ins 68 polymorphism of the cystathionine β-synthase gene
D. Neagos, L. Bohiltea, R. Cretu;  
Genetic Departament, U.M.F. Carol Davila, Bucharest, Romania.

Introduction: Human cystathionine β-synthase is a hemoprotein which ca-
talyzes the condensation of Hcy and serine to form cystathionine The gene 
encoding cystathionine synthase (CBS) has been localized in chromosome 
21 (21q22.3) in a region correlated with Down syndrome phenotype. The 

aim of the present study was to investigate the effect of 844ins 68 polymor-
phism in cystathionine β-synthase gene as a maternal risk factor for DS.
Materials and methods: The study was performed on a total number of 72 
women split in two groups: one group of 26 women who gave birth to at 
least 1 DS baby and the other group comprises 46 women, who gave birth 
only to healthy children.
Human genomic DNA was isolated from peripheral blood samples with pe-
qGOLD blood DNA mini kit. The common CBS polymorphism that causes an 
insertion of 68 bp at the 844 position was identified using the method PCR.
Results: The frequencies of CBS 844ins68 genotypes, (ins-/ins-, ins+/ins-) 
among mothers with DS children were 84.6 and 15.4%, respectively. The 
corresponding frequencies among controls were 91.3 and 8.7%, respective-
ly. There were no significant differences, in genotype frequencies between 
the two groups (OR 1.91; 95% CI 0.44 - 8.38 P 0.39) and there were no sub-
jects identified with homozygous genotype ins+/ins+ .
Conclusions: Allele frequencies for CBS 844ins68 polymorphism do not 
point to the association between this particular polymorphism and DS phe-
notype. Therefore, CBS 844ins68 the polymorphism is not a maternal risk 
factor for DS.

 D. Neagos: None. L. Bohiltea: None. R. Cretu: None.

J19.93
Repair and cell cycle control systems‘ genes analysis for miscarriage
K. Kutsyn, K. Kovalenko, E. Mashkina, T. Shkurat;  
Southern Federal University, Rostov-on-Don, Russian Federation.

According to current conception miscarriage or spontaneous abortion is the 
multifactorial disorder. Most spontaneous abortions are occur during the 
first trimester (from 50 to 70 %). Genetic component of miscarriage mul-
tifactorial etiology is much diversified and involves many functional groups 
of genes which in combination with lifestyles and environmental factors 
lead to spontaneous abortion development. The goal of our work was to in-
vestigation of repair (APEX1, ERCC2 (XPD)) and cell cycle control system 
(CHEK2) gene variants in blood cells and chorion tissues from women with 
physiological and miscarriage pregnancies using allele-specific PCR assays. 
The following polymorphic variants were tested: APEX1 Asp148Glu, ERCC2 
Lys751Gln, 2 1100delC. The difference was not between controls and spon-
taneous abortion groups during analysis of the blood samples genotype and 
alleles frequency. During analysis of the chorionic samples significant diffe-
rence in genotype and gene variant frequency for 1100delC polymorphism 
of 2 gene was determined between controls and undeveloped pregnancy 
group. The frequency decreasing of normal homozygotes for ERCC2 and 2 
polymorphisms and increasing of part of Gln/Gln and del/del occurs in the 
spontaneous abortion group in comparison with controls. Also significant 
differences in ERCC2 Lys751Gln and 1100delC 2 gene variants frequency 
were revealed between control and undeveloped pregnancy groups. Our re-
sults suggest that the presence of the polymorphic variants of repair system 
genes in the genotype lead to the spontaneous abortion susceptibility. This 
work was supported by the RFBR (project № 12-04-31408).

 K. Kutsyn: None. K. Kovalenko: None. E. Mashkina: None. T. Shkurat: None.

J20.01
Validation of a commercially available mRNA reprogramming method 
for iPS cell generation.
I. Varela1, A. Karagiannidou1, M. Tzetis2, V. Oikonomakis2, E. Petrakou1, M. Theodosaki1, 
E. Kanavakis2, E. Goussetis1;  
1Stem Cell Transplant Unit, Aghia Sophia Children‘s Hospital, Athens, Greece, 
2Department of Medical Genetics, University of Athens Medical School, Athens, Greece.

Since the pioneer work of Takahashi and Yamanaka in 2006, many methods 
have been reported on the generation of induced pluripotent stem (iPS) 
cells. Most protocols rely on viral vector-mediated transduction of repro-
gramming genes involving random insertions of exogenous sequences into 
the genome with insertional mutagenesis being a serious concern. Recently, 
a non-integrating system has been reported to efficiently reprogram hu-
man BJ foreskin fibroblasts using synthetic mRNA trancripts encoding the 
Yamanaka factors. The mRNA method requires the use of irradiated human 
newborn foreskin fibroblasts (NuFF) as feeder cells. We evaluated the com-
mercially available mRNA reprogramming system (Stemgent) on human 
adult skin fibroblasts (ASF) using human BJ foreskin fibroblasts as positi-
ve control. For the required feeder cells, we used either irradiated NuFF or 
human fetal skin fibroblasts. Five mRNA encoding reprogramming factors 
(Oct4, Klf4, Sox2, Lin28, c-Myc) were delivered to the target cells via a lipid-
based vehicle (RNAiMAX, Invitrogen). Transfection efficiency for both ASF 
and BJ cells was about 50% positive cells. For the BJ culture, colonies began 
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to appear as early as 10 days demonstrating a reprogramming efficiency of 
1.45%. For the ASF experiment, colonies began to emerge by day 17 with an 
iPSC conversion efficiency of 0.1%. Transcriptional expressions of Nanog, 
Oct3/4, Sox2 and Rex1 confirmed the pluripotency of the colonies. In our 
hands, we obtained iPS-colonies only when using NuFF feeder layer. Our 
results demonstrate that this mRNA method can efficiently reprogram fi-
broblasts and it must be further investigated if it is applicable to other cell 
types.

 I. Varela: None. A. Karagiannidou: None. M. Tzetis: None. V. Oikonomakis: 
None. E. Petrakou: None. M. Theodosaki: None. E. Kanavakis: None. E. 
Goussetis: None.

J20.02
Mesenchymal derivatives of genetically unstable human embryonic 
stem cells (hESCs) also show genetic alterations but undergo 
senescence in culture as do bone marrow derived mesenchymal stem 
cells.
A. Karagiannidou1, I. Varela1, M. Tzetis2, K. Giannikou2, E. Petrakou1, M. Theodosaki1, E. 
Goussetis1, E. Kanavakis2;  
1Stem Cell Transplant Unit, Aghia Sophia Children‘s Hospital, Athens, Greece, 
2Department of Medical Genetics, Medical School, University of Athens, Athens, Greece.

Cultured hESCs usually reveal at their undifferentiated stage genomic insta-
bility that renders them inappropriate for the application of cell therapy. 
However, it is not yet clear whether genetic or epigenetic alterations occu-
ring in the pluripotent cells during culture, would exhibit any effect on the 
growth potential of the specific differentiated derivatives. We report that 
hESC lines HUES-7 and -9 carrying genetic alterations, produce in vitro mes-
enchymal stem cells (hESC-MSCs) which show progressive growth arrest 
and enter senescence after 12 and 15 passages, respectively. No difference 
was observed in their proliferative potential compared to bone marrow de-
rived MSCs. Comparative genomic hybridization analysis (a-CGH) of hESCs 
and hESC-MSC revealed a significant overlap in chromosomal alterations 
(Table) suggesting that genetically altered hESCs are not selected out during 
differentiation. Our findings suggest that hESC-MSC despite their genomic 
instability, exhibit an in vitro growth pattern of normal MSCs and not that of 
transformed cells not acquiring selective in vitro growth advantage.
CHROMOSOMAL 
ABERRATION

SIZE/ START-
END (HG18)

SIZE/ START-
END (HG18)

SIZE/ START-
END (HG18)

SIZE/ START-
END (HG18)

HUES9 HUES7
ESC MSC ESC MSC

DUP 1p34.3-p34.2
4.34Mb; 

39022499-
43361452

4.173Mb; 
39022499-
43195864

- -

DUP 3p22.1
2.30Mb; 

39769426- 
42064909

2.295Mb; 
39769426- 
42064909

- -

DEL 10q11.22 - -
990Kb; 

46158156-
47148546

990Kb; 
46158156-
47148546

DUP 12p13.33-p11.1 - -
34.2Mb; 
64510-

34274228

34.2Mb; 
163593-

34382961

DUP 12q12-q24.33 - -
95.5Mb; 

36761973-
132289149

95.26Mb; 
38475706-
133732062

DUP 15q11.2 - -
254.1Kb; 

19805960-
20060120

414.9Kb; 
22143844-
22558756

DUP 17p13.3-p11.2 - -
21.64Mb; 

76263-
21720142

22.15Mb; 
51885-

22205821

DUP 17q11.1-q25.3
56.1Mb; 

22508198-
78653589

55.7Mb; 
25403446-
81099040

DUP 20q11.21-q11.21
1.82Mb; 

28133609-
29952965

1.62Mb; 
28255567-
29875977

- -

 A. Karagiannidou: None. I. Varela: None. M. Tzetis: None. K. Giannikou: 
None. E. Petrakou: None. M. Theodosaki: None. E. Goussetis: None. E. 
Kanavakis: None.

J20.03
Isodicentric Y chromosomes in Egyptian patients with Disorders of 
Sex Development (DSD)
M. K. Mekkawy;  
National Research Center, Cairo, Egypt.

Isodicentric chromosome formation is the most common structural abnor-
mality of the Y chromosome. As dicentrics are mitotically unstable, they are 
subsequently lost during cell division resulting in mosaicism with a 45,X cell 

line.
This study reports six patients with variable signs of disorders of sex deve-
lopment (DSD) including ambiguous genitalia, short stature, primary ame-
norrhea and male infertility with azoospermia.
Cytogenetic studies showed the presence of a sex chromosome marker in all 
patients; associated with a 45,X cell line in five of them. FISH technique was 
used to determine the structure and the breakage sites of the markers that 
all proved to be isodicentric Y chromosomes.
Three patients, were found to have similar breakpoints: idic Y(qter→ 
p11.32:: p11.32→ qter), two of them presented with ambiguous genitalia 
and were found to have ovotesticular DSD, while the third presented with 
short stature and hypomelanosis of Ito.
One female patient presenting with primary amenorrhea, Turner ma-
nifestations and ambiguous genitalia revealed the breakpoint: idic Y 
(pter→q11.1::q11.1→pter). The same breakpoint was detected in a male 
with azoospermia but in non-mosaic form.
An infant with ambiguous genitalia and mixed gonadal dysgenesis had the 
breakpoint at Yq11.2: idic Y(pter→q11.2::q11.2→pter).
SRY signals were detected in all patients.
Sequencing of the SRY gene was carried out for three patients with normal 
results.
This study emphasizes the importance of FISH analysis in the diagnosis of 
patients with DSD as well as the establishment of the relationship between 
phenotype and karyotype.

 M.K. Mekkawy: None.

J20.04
Promyelocytic leukemia (PML) expression during mouse embryonic 
stem cells (mESCs) neural differentiation indicates a role for PML 
nuclear bodies (PML-NBs) in cellular pluripotency than neural 
differentiation
K. Karbalaie1,2, S. Vallian1, H. Baharvand3, M. Nasr-Esfahani2;  
1Isfahan University, Isfahan, Islamic Republic of Iran, 2Royan Institute, Isfahan, Islamic 
Republic of Iran, 3Royan Institute, Tehran, Islamic Republic of Iran.

Promyelocytic leukemia nuclear bodies (PML-NBs) have been known as 
one of the major cellular features, containing several proteins which are in-
volved in cell growth and differentiation. Promyelocytic leukemia protein 
(PML) is one of the major proteins in the PML-NBs. In somatic cells there 
are numerous PML-NBs while in human embryonic stem cells (hESCs) there 
are few large PML-NB structures with two different “rod” and “rosette” mor-
phologies and different contents. In hESCs prior to or concomitant with the 
onset of differentiation, different PML-NB structures form and the nuclear 
size increases. This results in alteration in cell state, pluripotency and self-
renewal property. In addition, an antiproliferative activity has been reported 
for PML. This operates either directly or indirectly by means of interaction 
with the neural differentiation machinery. This suggested a role yet to be 
known for PML in neural differentiation and nervous system development. 
To understand the actual role of PML, the expression pattern of this prote-
in was investigated in embryonic stem cells (mESCs) at different stages of 
neural differentiation. Our data, for the first time, showed that PML protein 
expression decreased in neural precursor cells relative to ESCs, but this ex-
pression slightly reappeared in neural cells. These data suggested that the 
PML expression may have a more important role in cellular pluripotency 
than neural differentiation.

  K. Karbalaie: A. Employment (full or part-time); Modest; Royan Institute. S. 
Vallian: None. H. Baharvand: None. M. Nasr-Esfahani: None.

J20.05
Inherited mosaic 16p11.2 microduplication in patient with cognitive 
impairment
S. Kemeny1,2, C. Pebrel-Richard1,2, E. Pierre-Eymard1,2, A. Tchirkov1,2, C. Francannet3, P. 
Vago1,2;  
1CHU Estaing, Cytogénétique Médicale, Clermont-Ferrand, France, 2ERTICa, Univ 
Clermont 1, UFR Médecine, Clermont-Ferrand, France, 3CHU Estaing, Génétique 
Médicale, Clermont-Ferrand, France.

Gene copy number variations (CNVs) at the 16p11.2 locus have been asso-
ciated with cognitive disorders including autism (deletions), schizophrenia 
(duplication) and more recently with severe obesity and being underweight. 
Even if these chromosomal imbalances were de novo in the majority of ca-
ses, some of them were inherited from a parent to a child in an autosomal 
dominant manner. Chromosomal abnormalities can be homogeneous or in 
mosaic form. Mosaicism is the presence in an individual of more than one 
genetically distinct cell line developed from one zygote. Mosaicism can be 
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observed in both somatic and germ line cells and assumes that individual 
could transmit the specific affected cell line to his or her offspring homo-
geneously.
We report clinical, cytogenetic and molecular investigations of a 14 years-
old girl with cognitive impairment and mildly dysmorphic appearance. We 
carried out detailed clinical phenotyping of this patient and investigated the 
genetic basis using Agilent 180K array comparative genomic hybridization 
(array-CGH).
We identified by array-CGH and confirmed by Fluorescence In Situ Hybridi-
zation a mosaic 16p11.2 microduplication. Family investigations reveal the 
same abnormality in the mother, also in mosaic form. Most cases of inheri-
ted mosaic chromosomal abnormalities represented supernumerary mar-
kers, and only few cases of inherited mosaic interstitial microduplications 
have been described.

 S. Kemeny: None. C. Pebrel-Richard: None. E. Pierre-Eymard: None. A. 
Tchirkov: None. C. Francannet: None. P. Vago: None.

J20.06
Report of a child with a pure de novo 17p13.2pter duplication 
localized to the terminal region of the short arm of chromosome 14
M. Krajewska-Walasek1, M. Kucharczyk1, D. Gieruszczak-Białek1,2, M. Kugaudo1,3, A. 
Cieślikowska1, M. Pelc1, A. Jezela-Stanek1, A. Gutkowska1;  
1The Children‘s Memorial Health Institute, Warsaw, Poland, 2Department of Pediatrics, 
Medical University of Warsaw, Warsaw, Poland, 3Department of Child and Adolescent 
Psychiatry, The Medical University of Warsaw, Warsaw, Poland.

Chromosomal duplications including 17p13.3 has been recently defined as a 
new distinctive syndrome (MIM#613215) with several diagnosed patients. 
Some variation is known to occur in the breakpoints of the duplicated region 
and consequently in the genes content as well. This variation is reflected 
by the slight variability in phenotype. When the duplication includes all 
four genes strongly correlated with the phenotype (PAFAH1B1, RPA1, CRK, 
YWHAE), clinical picture seems to be complex. Most of these aberrations are 
relatively small interstitial duplications and only 4 involved terminal regi-
ons.
Here, we report on another, fifth patient, a 4-year-old girl with a pure de 
novo subtelomeric duplication 17p13.2pter identified by MLPA. This finding 
was confirmed and further characterized by FISH and aCGH studies. As it 
turned out a 5.77 Mb duplicated region of 17p13.2pter is resided on the 
non-deleted terminal region of chromosome 14p and involves all genes im-
portant for defining the phenotype.
Our patient with moderate psychomotor delay presents all facial features 
described so far in duplication 17p13.3 comprising marked hypotonic and 
long face, downslanting palpebral fissures, low-set ears, small nose with 
round tip and small mouth. In addition, unilateral palmar transversal crease 
and oculocutaneous albinism are present.
Our case indicates that the facial features observed in individuals with psy-
chomotor delay and de novo duplication encompassing the whole 17p13.3 
region are specific enough to allow delineating of a clinically recognizable 
phenotype.
The study was supported by MNiSW Grant No. 0605/B/P01/2009/37. Ac-
quiring of the Roche NimbleGen microarray platform was co-financed by 
ERDF project POIG.02.01.00-14-059/09.

 M. Krajewska-Walasek: None. M. Kucharczyk: None. D. Gieruszczak-Białek: 
None. M. Kugaudo: None. A. Cieślikowska: None. M. Pelc: None. A. Jezela-
Stanek: None. A. Gutkowska: None.

J20.07
Characterization of 42 small supernumerary marker chromosomes 
by FISH methods
N. V. Shilova, M. E. Minzhenkova, Z. G. Markova, Y. O. Kozlova, V. G. Antonenko, T. G. 
Tsvetkova, T. V. Zolotukhina;  
Federal State Budgetary Institution «Research centre for medical genetics» under the 
Russian Academy of Medical Sciences, Moscow, Russian Federation.

We report 42 cases with small supernumerary marker chromosomes (sS-
MCs) that were not identified unambiguously by conventional chromosome-
banding alone. In order to determine the origin of sSMCs, we used a variety 
of FISH methods with different DNA-probes as well as multicolor FISH tech-
niques (mFISH, mBAND, cen-mFISH). A total of 12 sSMCs (28,6%) originated 
from chromosome 15: inv dup(15)(q11.1) markers were detected in 9 cases 
(1 mosaic) with normal phenotype; inv dup(15)(q13) sSMCs , contained 
PWS/AS critical region– in 3 cases with abnormal phenotype. sSMCs derived 
from chromosome 22 were detected in 13 cases (31%): inv dup(22)(q11.1) 
markers were detected in 8 cases (2 mosaic) with normal phenotype; inv 

dup(22)(q11.2) – in 3 cases (2 mosaic) (cat eye syndrome); der(22)t(11;22)
(q23;q11.2) – in 1 case (Emanuel syndrome); inv dup (22)(:p11.1→qter)– 
in 1 case. sSMC originating from chromosome 21 - inv dup(21)(q11.1) was 
detected in one case. sSMCs as the product of 3:1 segregation of a reciprocal 
translocation were characterized in 2 cases. sSMCs associated with Palli-
ster-Killian syndrome were detected in 3cases, with i(18)(p10) syndrome 
– in 4 cases. Small marker ring chromosomes were identified in 3 cases: one 
case - r(20) and two cases - r(16). Neocentromere- sSMCs were revealed in 
2 cases: unbalanced inv dup(8)(p23) and balanced r(1)(p13p21). One case 
was mosaic marker chromosome derived from chromosome Y – i(Y)(p10). 
Unusual case with sSMCs mosaicism - 47,XY,+ i(18)(p10)/47,XY,+der(18)
t(18;21)(q21.1;q11.2)- was identified in proband with abnormal pheno-
type.Thus FISH methods are highly suited to define the chromosomal origin 
and the composition of sSMCs.

 N.V. Shilova: None. M.E. Minzhenkova: None. Z.G. Markova: None. Y.O. 
Kozlova: None. V.G. Antonenko: None. T.G. Tsvetkova: None. T.V. 
Zolotukhina: None.

J20.08
Deletions at 18q21.1-q21.2 associated with an apparently balanced 
translocation t(6;18)(q13;q22.3) in a patient with developmental 
delay, agenesis of the corpus callosum and craniofacial dysmorphisms
A. C. S. Fonseca, A. Bonaldi, A. M. Vianna-Morgante;  
Department of Genetics and Evolutionary Biology, University of São Paulo, São Paulo, 
Brazil.

We report an apparently balanced de novo translocation t(6;18)(q13;q22.3) 
in an 3-year-old boy with developmental delay, agenesis of the corpus cal-
losum (ACC) and craniofacial dimorphisms. The chromosome 6 breakpoint 
was mapped by FISH to a 762 kb segment at 6q13 (chr6:70,302,791-71-
,064,771; hg19). LMBRD1, COL19A1, COL9A1 genes that might have been 
disrupted by the breakpoint were discarded as candidates for the phenotype 
based on their function. The chromosome 18 breakpoint was mapped to a 
962 kb gene negative region at 18q22.3 (chr18:68,777,622-69,739,381). Af-
ter a-CGH (180K platform; Agilent) and FISH, two deletions were detected 
on the der(18): a 2.7 Mb segment at 18q21.1-q21.2 (chr18:47,555,744-50-
,276,170), and a 375 kb segment at 18q21.2 (chr18:50,600,596-50,976,024). 
The deletions encompass 12 genes (MYO5B, CCDC11, MBD1, CXXC1, SKA1, 
MAPK4, MRO, ME2, ELAC1, SMAD4, MEX3C, DCC), three of them (ME2, DCC 
and MBD1) with a function in the central nervous system. The DCC encodes 
a netrin-1 receptor. Netrin-DCC signaling regulates corpus callosum for-
mation (Fothergill et al. Cereb Cortex 2013; Epub), and ACC is documented 
in null DCC or null netrin-1 mice (Fazeli et al. Nature 1997; 386:796). ACC, 
however, was not associated with a heterozygous DCC deletion in humans 
(Kato et al. Birth Defects Res A Clin Mol Teratol 2010; 88:132). In our pati-
ent, the deletion on chromosome 18 might have unmasked a DCC mutation 
on the normal chromosome 18. The imbalances were located more than 22 
Mb from the chromosome 18 breakpoint demonstrating the importance of 
array analysis of apparently balanced translocations.
Financial support: FAPESP (CEPID 98/14254-2; 2011/14293-4).

 A.C.S. Fonseca: None. A. Bonaldi: None. A.M. Vianna-Morgante: None.

J20.09
New mutation in the FBN1 gene in a patient bilateral ectopia lentis
V. Procopio, C. Liuzzo, I. Loddo, S. Briuglia, L. C. Rigoli, C. D. Salpietro;  
Genetics and Pediatric Immunology, Messina, Italy.

Background: FBN1 gene mutations increase the susceptibility of fibrillin-1 
to proteolysis, resulting in fragmentation of microfibrils. The alteration of 
fibrillin also interferes with signaling pathways between the different cells. 
The penetrance is high and the phenotypic expression is variable.
The known mutations of the gene FBN1 are more than 500. In 75% of cases 
mutations are inherited from one parent (autosomal dominant); in 25% of 
cases they occur de novo.
Materials and methods: We describe the case of a 4 years-old girl affected 
by bilateral ectopia lentis. Analysis of the coding sequence of the FBN1 gene 
(MIM #126900) was performed in the proband and her parents.
Results: We found the heterozygous mutation p.Cys154Tyr, corresponding 
to a nucleotide substitution G>A in exon 6, only in the proband. This variant 
has not been previously described in literature. The analysis extended to the 
parents was negative for this mutation.
Conclusions: The FBN1 gene mutations are associated with different pa-
thologies presenting ectopia lentis as major clinical sign. These include the 
Marfan syndrome and Weill-Marchesani syndrome. However, they may also 
be associated with isolated ectopia lentis.
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The loss of a cysteine residue at position 154 of the protein FBN1 causes 
deletion of a disulfide bridge necessary for correct folding and for the defi-
nition of the tertiary structure.
The follow up of the patient will be useful to characterize the pathogenicity 
of this allelic form.

 V. Procopio: None. C. Liuzzo: None. I. Loddo: None. S. Briuglia: None. L.C. 
Rigoli: None. C.D. Salpietro: None.

J20.10
9q34.4 deletion and large inversion of chromosome 9 - a new case 
report of Kleefstra syndrome
D. A. Ochiana1, V. Plaiasu1, G. Motei1, D. Galetzka2, J. Schroder2, O. Bartsch2;  
1Mother and Child Care Institute, Bucharest, Romania, 2Institute of Human Genetics, 
Mainz, Germany.

Kleefstra syndrome is caused by a rare constitutional microdeletion of the 
subtelomeric region of the long arm of chromosome 9. This disease is cha-
racterized by developmental delay, moderate to severe MR, hypotonia, con-
genital heart defects, seizures and facial dysmorphism. The characteristic 
phenotype observed for these individuals is mainly caused by the deletion 
or loss of function mutations of EHMT1 (euchromatic histone methyltrans-
ferase 1) gene.
Here we report the case of a 9 month old female presenting a de novo del(9)
(q34.4) detected by aCGH and confirmed by telomeric FISH, presenting also 
an unusual inversion on the other chromosome 9. The deletion spans 1,513 
kb and encompasses some 86 genes, including EHMT1 and CACNA1B. The 
phenotypic features where mildly suggestive for Kleefstra syndrome, with 
dysmorphic facies, congenital heart defect, axial hypotonia, growth retarda-
tion and no clinical evidence for epileptic seizures.
Submicroscopic deletion of 9q34.3 (OMIM 610253) is a relatively newly 
characterized genomic disorder. The phenotypic and genetic features of our 
patient are compared with those of patients previously reported, along with 
a short review of the literature.

 D.A. Ochiana: None. V. Plaiasu: None. G. Motei: None. D. Galetzka: None. J. 
Schroder: None. O. Bartsch: None.

J20.11
Functional analysis of Midnolin and Taube Nuss genes: Potential 
approach for identification of cardiac specific physiological processes
B. Ozsait-Selcuk1,2, B. Yuzbasiogullari1, N. Erginel-Unaltuna1;  
1Department of Genetics, Institute for Experimental Research, Istanbul University, 
Istanbul, Turkey, 2Assisted Reproductive Techniques Laboratory, Department of 
Obstetrics and Gynecology, Istanbul University Medical Faculty, Istanbul, Turkey.

Differential gene expression has importance in the regulation of tissue spe-
cific physiological processes. In our previous studies,
heart specific subtractive hybridization cDNA library was constructed in or-
der to identify heart specific novel genes and related biological processes. In 
this study, we first performed bioinformatics analyses regarding the genes 
that have increased expression levels in the cardiac tissue and we then con-
centrated on two genes, Midnolin (Midn) and Taube Nuss (Tbn). Midn is a 
novel gene with unknown function other than having an ubiquitin-like do-
main. Human homolog of Tbn gene is Taf8 which encodes a subunit of TFIID. 
Briefly, Midn gene was silenced by siRNA transfection in the BALB/c neona-
tal primer cardiomyoblast cells whereas Tbn gene was silenced in rat car-
diyomyoblast cell line (H9C2). RNA isolation was performed at the 24th and 
48th hours of transfection. Target genes were selected after bioinformatics 
analysis and gene expressions were analyzed by qRT-PCR. Gapdh, Actb and 
MAPK were the control genes used in experiments. When compared to the 
untreated controls, the expression of the Midnolin target genes Bat3, Nedd8 
and Ubc were 3.7, 2 and 2.4 fold increased espectively. These genes invol-
ve in the regulation of stability and degradation processes of the proteins. 
Additionally, the expression of the Tbn target gene PAPR-gamma was 3.75 
fold increased whereas expression of MYOCD was significantly decreased 
(-0.04-fold). Both Midn and Tbn genes express in early stages of embryo-
genesis and might have important roles in the regulation of proper cardiac 
development and function.

 B. Ozsait-Selcuk: None. B. Yuzbasiogullari: None. N. Erginel-Unaltuna: None.

J20.12
Cytogenetic findings in patients with myelodysplastic syndromes in 
the Presov region (Slovakia)
I. Boronova, J. Bernasovska, I. Bernasovsky;  
University of Presov, Presov, Slovakia.

Myelodysplastic syndromes (MDS) are a heterogenous group of clonal dis-
orders of haematopoetic stem cells characterized by dysplasia and ineffec-
tive haematopoiesis in one or more myeloid cell lines and peripheral cy-
topenias with high risk of progression to acute myeloid leukemia. MDS is 
characterized by non-random chromosomal abnormalities. The aim of the 
study was to analyze the results of cytogenetic examinations of 180 patients 
with MDS in the Prešov region (1995-2012). Chromosome analyses were 
performed from unstimulated bone marrow cell cultures, karyotypes were 
analysed by G-banding techniques. The median onset age in analyzed sur-
vey of patients was 69.7 years. Chromosomal analyses declosed structural 
and numerical chromosomal abnormalities in 28.9% of examined samples. 
Among 52 chromosomally abnormal patients, 13 patients (25%) showed 
numerical aberration, 26 patients (50%) showed structural aberration, and 
the other 13 patients (25%) showed both numerical and structural aberra-
tion. In 61.5% of cases only one chromosomal anomaly, in 15.4% two chro-
mosomal anomalies and in 23.1% a complex karyotype was identified. The 
atypical chromosomal findings, that have not been described in literature 
yet, were detected also. Chromosomal analysis provides important diagno-
stic and prognostic informations which are helpful in determination of sur-
vival and risk of leukemic transformation. The risk of leukemic transforma-
tion is evaluated using the International Prognostic Scoring System for MDS, 
which is the sum of the scores of bone marrow blasts, peripheral cytopenias 
and cytogenetic characteristics. The results of cytogenetic methods are com-
plemented by molecular genetics, the combination of these methods could 
improve the sensitivity of chromosome aberrations detection.

 I. Boronova: None. J. Bernasovska: None. I. Bernasovsky: None.

J20.13
CYP2C9 gene and the metabolism of diclofenac
M. Martin de Saro1, L. M. Gonzalez-Huerta2, H. Urueta-Cuellar2, O. Amancio Chasin1, S. 
Cuevas-Covarrubias1;  
1Hospital General de Mexico, PAPIIT IN21612-2, Universidad Nacional Autonoma de 
Mexico, Mexico, D.F., Mexico, 2Hospital General de Mexico, Mexico, D.F., Mexico.

INTRODUCTION: Several studies have analyzed the relationship between the 
CYP2C9 genotype and its influence in the metabolism of diclofenac. CYP2C9 
catalyzes the 4´-hydroxylation of diclofenac. The presence between several 
polymorphisms and pharmacokinetics parameters is controversial. OBJEC-
TIVE: The aim of the present study is to analyze the wild type CYP2C9 gene 
and its effect in the metabolism of diclofenac in a sample of healthy Mexican 
subjects. METHODS: We conducted a genotyping study in 25 female healthy 
volunteers which previously had been submitted to a pharmacological stu-
dy with one-single 50mg dose of diclofenac using High Performance Liquid 
Chromatography and measuring AUC (0-t), AUC (0-∞), C(max), T(max) and 
T1/2. Genotyping of the CYP2C9 gene was performed through DNA automa-
tic sequencing. RESULTS: Mean (SD) AUC (0-t) was 3214.062 (1009.1 ng*h/
ml) and AUC (0-∞) 3334.559 (998.895 ng*h/ml), with minima and maxima 
values of 1399.983-6329.641 ng*h/ml and 1995.008-6390.294 ng*h/ml, 
respectively. CONCLUSION: These results show that bioavailability of dicl-
ofenac does not only depend on the function of CYP2C9. It is important to 
consider the effect of other CYPs in the metabolism of diclofenac.

 M. Martin de Saro: None. L.M. Gonzalez-Huerta: None. H. Urueta-Cuellar: 
None. O. Amancio Chasin: None. S. Cuevas-Covarrubias: None.

J20.14
Chromosomal microarray analysis(CMA) in a boy with ring 
chromosome 22.
T. Zvi1, A. Orr-Urtreger1,2, Y. Yaron1,2, A. Bar-Shira1, M. Goldstein1, A. Reches1, S. Ben-
shachar1;  
1Genetic Institute, Tel-Aviv Sourasky Medical Center, Tel Aviv, Israel, 2Sackler Faculty of 
Medicine, Tel-Aviv, Israel.

Introduction: Ring 22 chromosome is a rare chromosomal aberration with 
only ~60 cases reported. The clinical phenotype is variable and includes: 
severe developmental delay, speech disturbance, hypotonia and microce-
pahly. No clear correlation between deletion size and phenotype has been 
reported.
Case presentation: We present a 2.5 year-old boy with global developmen-
tal delay, hypotonia, and dysmorphic features including coarse facies, broad 
nasal bridge, long eyelashes, large hands and feet, small umbilical hernia, 
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bilateral inguinal hernia scars. Brain MRI showed a thickened corpus callo-
sum and mild changes in the white matter that may represent periventricu-
lar leukomalacia. Chromosomal analysis from blood leukocytes revealed an 
abnormal karyotype: 46,XY,r(22)(pq).
Chromosomal microarray analysis (CMA) was performed by Affymetrix Cy-
toScan HD Array that contain ~ 2.7 millions genetic markers revealed copy 
number loss of about 4.8Mb, arr22q13.31(46,386,970-51,197,724)x1 inclu-
ding more than 60 genes. Both parents had a normal karyotype.
Discussion: The deleted region in 22q13.31 found by CMA includes many 
genes, some of them found to be responsible for clinical significant disor-
ders include ARSA (metachromatic leukodystrophy), TYMP (mitochondrial 
nero-gastrointestinal encephalomyopathy), MLC1 (megalencephalic leu-
koencephalopathy with subcortical cysts), ALG12 (congenital disorders of 
glycosylation) and SHANK3 which is known to be associated with autistic 
spectrum disorders.
Up to date, very few CMAs were performed in case of ring chromosome 22. 
Our report emphasizes the potential contribution of CMA in order to better 
understand the spectrum of abnormalities in each case, and assess geno-
type-phenotype correlation.

 T. Zvi: None. A. Orr-Urtreger: None. Y. Yaron: None. A. Bar-Shira: None. M. 
Goldstein: None. A. Reches: None. S. Ben-shachar: None.

J20.15
Molecular cytogenetic analysis in patients with Turner syndrome
D. Miclea1,2, M. Devernay2, L. Kerdjana3, A. Aboura3, B. Gerard3, A. C. Tabet3, B. 
Benzacken3, I. V. Pop1, J. C. Carel2;  
1“Iuliu Hatieganu“ University of Medicine and Pharmacy, Cluj, Romania, 2Université 
Paris Diderot, Assistance Publique-Hôpitaux de Paris Hôpital Robert Debré, Institut 
National de la Santé et de la Recherche Médicale Unité CICEC5, Paris, France, 3Assistance 
Publique-Hôpitaux de Paris, Hôpital Robert Debré, Paris, France.

Context. It has been suggested that most of the cases with Turner syndrome 
are mosaics that conventional cytogenetic techniques cannot diagnose and 
homogeneous monosomy would be incompatible with life, knowing that 
99% of the 45,X conceptuses abort spontaneously. FISH techniques show 
a higher frequency of the mosaics, because it allows the analysis of much 
more cells. The aim was to determine sex chromosomes mosaicism using 
FISH in patients diagnosed with homogeneous X monosomy by conventio-
nal cytogenetic analysis. Material and method. We studied patients with 
Turner syndrome who were selected from the database records for moni-
toring patients treated with GH in France. The karyotype made at diagnosis 
was established by the analysis of 4 to 100 metaphases. The mosaics were 
investigated applying FISH technique on lymphocytes of peripheral blood. 
Results. Using standard cytogenetics we observed that 738(51%) patients 
presented homogeneous X monosomy, the others cases being represented 
by karyotypes in mosaic(45,X/46,XX, 45,X/47,XXX, 45,X/46,XX/47,XXX) in 
203(14%) patients or by others structural abnormalities of sex chromo-
somes, homogeneous or in mosaic, in 496(35%) patients. FISH techniques 
used in patients with homogeneous X monosomy show the results summa-
rized in the next table.
Karyotype Patients n,(%) Level of mosaicism
45,X 178(93%) 0%
45,X/46,XX 9(5%) 2-32%
45,X/47,XXX 1(0,5%) 19%
45,X/46,XX/47,XXX 3(1,5%) 7-16%
Y chromosome 0(0%) -

Conclusions. FISH technique is useful to better characterize the karyotype 
but the results obtained on this large study group does not support the hy-
pothesis that in order to be viable a 45,X conceptus should possess another 
cell line.

 D. Miclea: None. M. Devernay: None. L. Kerdjana: None. A. Aboura: None. B. 
Gerard: None. A.C. Tabet: None. B. Benzacken: None. I.V. Pop: None. J.C. 
Carel: None.

J20.16
De novo duplication of chromosome(5)(p13p15)
D. Gun, N. Kocak, T. Cora, H. Acar;  
Department of Medical Genetics Faculty of Medicine, Selcuk University, Konya, Turkey.

Duplication of the short arm of chromosome 5 can be seen in the literature, 
which is a rare abnormality. We report a two months girl who was born from 
unrelated parents. The mother was diabetic, father was healthy. Physical 
examination of the patient showed a facial dysmorphism which were bra-
chycephaly, frontal bossing, bitemporal narrowing, short palpebral fissures, 
low-set ears, micrognathia, microphthalmia, bulbous nasal tip, sparse brows 

and eyelashes. These findings are specific for 5p duplication syndrome. The 
cytogenetic and FISH studies showed 46,XX(5)(p13p15) karyotype and the 
telomeres belong to 5p and 5q. Both parents have normal karyotypes. Theu-
se of conventional and molecular cytogenetics in this case confirms diagno-
sis and phenotype/genotype correlation.

 D. Gun: None. N. Kocak: None. T. Cora: None. H. Acar: None.

J20.17
Evaluation of the in-vitro protective effect of plant extract 
(Astaxanthin) on chromosomal breakage in Fanconi anemia cell 
culture Maha M Eid1, Sami A Temtamy2, Engy S Soliman1 , Marwa 
I Shehab1, Sami H Abd Alaziz3, Dina H Baraka3 , Mona Hamdy4 
1-Human Cytogenetics Department National research Center - Cairo- 
Egypt 2-Clinical Genetic Department- National Research Center- 
Cairo- Egypt 3-Faculty of science- Banha University Banha- Egypt 
4-Faculty of Medicine - Cairo University- Egypt
M. M. Eid1, S. A. Temtamy1, M. I. Shihab1, E. S. Soliman1, S. H. Abd Alaziz2, D. H. Baraka2, 
M. Hamdy3;  
1National Research Center, Cairo, Egypt, 2Faculty of Science, Banha, Egypt, 3Faculty of 
medicine, Cairo, Egypt.

Background Fanconi anemia is an inherited bone marrow failure syndro-
me associated with congenital abnormalities. The high frequency of chro-
mosomal breaks in Fanconi anemia (FA) lymphocytes has been related to 
the increased oxidative damage. Reactive oxygen species (ROS) are derived 
from the metabolism of molecular oxygen. Antioxidants have the ability to 
transform ROS into stable and harmless compounds. Astaxanthin is a natu-
ral and safe source of antioxidant; its effect might protect cells from oxida-
tive damage.
Aim of work This study was designed to compare between the antioxidant 
effect of both astaxanthin and vit E as measured by their ability to reduce the 
frequency of chromosomal breakage.
Subjects and methods The study included 15 Fanconi anemia (FA) patients 
9 females and 6 males, their age ranged from 4 to 21 years. The diagnosis of 
FA was confirmed by DEB. Astaxanthin and vit E were added at the start of 
the peripheral blood lymphocyte cultures then caffeine was added at last 6 
hrs of culture to induce chromosomal breakage.
Results and conclusion The level of breakage was markedly reduced by 
using astaxanthin and vitamin E however, there was no significant diffe-
rence between the effect of both substances. Astaxanthin was found in wide 
diversity of natural sources also it is 10 times potent than vitamin A and 
much safer than vitamin E. Our study is the first to investigate the effect of 
astaxanthin on chromosomal breakage in-vitro. We conclude that admistra-
tion could be beneficial for patients with FA to improve their hematopoietic 
state.

 M.M. Eid: None. S.A. Temtamy: None. M.I. Shihab: None. E.S. Soliman: 
None. S.H. Abd Alaziz: None. D.H. Baraka: None. M. Hamdy: None.

J20.18
Arginine vasopressin receptor genes (AVPR1A, AVPR1B) and their 
involvement in personality traits variation
Y. Y. Kutlumbetova1, A. Kazantseva2, S. Malykh3, E. Khusnutdinova1,2;  
1Bashkir State University, Ufa, Russian Federation, 2Institute of Biochemistry and 
Genetics, Ufa Scientific Center, Russian Academy of Sciences, Ufa, Russian Federation, 
3Psychological Institute of Russian Academy of Education, Moscow, Russian Federation.

Arginine vasopressin and its receptors affect many social and behavioral 
traits in sexually-specific manner. We aimed to assess the main, haplotypic 
and GxG effect of AVPR1A (rs11174811, microsatellite RS1) and AVPR1B 
gene (rs28632197, rs33911258) on personality traits variation.
We recruited 1018 healthy individuals (68% women) of Caucasian ori-
gin (Russians-357, Tatars-549, Udmurts-112) from Russia (mean age: 
19.53±2.24 years) without any history of psychopathologies subjected to 
personality assessment (EPI, TCI-125). Genotyping of SNPs was performed 
using PCR, PCR-RFLP. AVPR1A RS1 alleles were designated as S-allele (≤10 
repeats) and L-allele (>11 repeats). Statistical analysis was conducted with 
PLINK v.1.07, Haploview 4.1.
The main effect of AVPR1B rs28632197 and rs33911258 on Self-trans-
cendence (ST) was observed in total group (P=0,013 and P=0,003 for 
rs28632197 and rs33911258, respectively) and in females (P=0,024 and 
P=0,028). Haplotype analysis revealed an association of AVPR1A C*S-ha-
plotype (rs11174811, RS1, respectively, D’=0,546) and increased Extra-
version (P=0,015) and A*S-haplotype and decreased Reward Dependence 
in total group (P=0,024). AVPR1B A*G- and G*A-haplotypes (rs28632197, 
rs33911258, D’=0.87) were associated with higher (P=0,012) and lower 
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ST (P=0,002), respectively, in total group and in females. Epistatic effect of 
rs33911258 and RS1 on Neuroticism (P=0,045 in total group and P=0,019 
in females) and on ST (P=0,018 and P=0,019 for total group and females, 
respectively) was demonstrated.
Our findings indicate gender-mediated main, haplotypic (AVPR1B) and epi-
static effect of studied genes on Self-transcendence - trait reflecting spiritua-
lity, self-awareness, creativity; while AVPR1A haplotypic effect on sociabili-
ty-related traits (Extraversion, Reward Dependence) was observed.
Study was supported by Russian Foundation for Basic Research (№11-04-
97032-r_povolzhye_a).

 Y.Y. Kutlumbetova: None. A. Kazantseva: None. S. Malykh: None. E. 
Khusnutdinova: None.

J20.19
Conventional Cytogenetic assays and the recent CBMN Cyt assay: could 
they be used as biomarkers to predict the genetic instability in the 
high risk groups?
R. Saraswathy;  
VIT University, Vellore, India.

The genetic instability in the diseased individuals was estimated by the 
application of conventional cytogenetic techniques such as chromosomal 
aberration (CAs) and the frequency of micronuclei (MN) analysis in peri-
pheral blood lymphocytes (PBLs). However, the recent CBMN Cyt assay end-
points provide valuable information about the gene expression, measure 
of the chromosomal damage events and individual susceptibility. For this 
study, PBLs of healthy individuals (n=50) and the patients with Dilated Car-
diomyopathy (n=50), Diabetes and complications (n=50), Head and Neck 
Cancers (n=25), Aplastic Anemia (n=10), Down syndrome (n=25) were 
subjected to the conventional cytogenetic assays and CBMN Cyt assay. Their 
demographic characteristics were also analyzed. It was observed that there 
was a significantly increased frequency of CAs and MN in the patients and 
the use of CBMN Cyt assay could give information about the chromosome 
damage events such as nuclear buds (NBUDs) and nucleoplasmic bridges 
(NPBs) which were significantly higher in the patient group in comparison 
to the control group (p<0.001). Thus these findings provide preliminary evi-
dence that CBMN Cyt assay could measure the genetic damage events in the 
etiology of the diseases and used as biomarker. The identification of indivi-
dual susceptibility and high risk groups by CBMN Cyt assay could serve as a 
potential tool for public health screening.

 R. Saraswathy: None.

J20.20
In silico personal omics profiling on the basis of whole genome array 
CGH analysis uncovers disease pathways
S. G. Vorsanova1,2,3, Y. B. Yurov1,2,3, I. Y. Iourov2,1;  
1Institute of Paediatrics and Children Surgery, Ministry of Health, Moscow, Russian 
Federation, 2Mental Health Research Center, Russian Academy of Medical Sciences, 
Moscow, Russian Federation, 3Moscow State University of Psychology and Education, 
Moscow, Russian Federation.

Regardless of significant efforts made towards definition of personified di-
sease pathways in clinical populations using whole genome array CGH ana-
lysis, there is still a need for developing new tools to process whole genome 
scan data for definition of causative genome variations. To succeed, we have 
proposed an original bioinformatic strategy of CNV/gene prioritization by 
rating data acquired from clinical, cytogenetic and genomic variation da-
tabases and by means of bioinformatic tools for genome, epigenome and 
pathway analysis. To test the strategy, we have evaluated the Russian co-
hort of children with intellectual disability, autism, epilepsy and congeni-
tal anomalies (116 individuals; partially described in Iourov I.Y. et al. Mol. 
Cytogenet. 2012; 5:46.). Causative CNVs were deletions of 1q42.13, 2q31.1, 
2q35, 2q37.3, 3p22.1, 3p11.1, 7q31.1, 9q34.3, 10q21.3, 13q32.2, 17q25.3, 
19p12, 20p12.2, Xq12 and duplications of 2q24.1, 7p14.3, 10p13, 12p13.31, 
16p13.3, 19p13.3, 19q13.2, Xp22.12. Accordingly, alterations to such pa-
thways as apoptosis, axon guidance, brain (fetal) development, transcrip-
tional regulation, cell-cycle regulation, Fanconi anemia, histone acetylation, 
mitotic checkpoint, o-glycan biosynthesis, p53-pathway, V(D)J recombina-
tion as well as calcium, carbohydrates and zinc metabolism or transport 
were found to be associated with phenotypic outcome. Moreover, we have 
determined a Y chromosome locus associated with autism and intellectual 
disability. Our results demonstrate that a bioinformatic strategy encompas-
sing all the “omics” approaches, which are performed in silico on the basis 
of data obtained by whole genome array CGH analysis, is a valuable tool for 
uncovering disease pathways in personalized genomic medicine.Supported 

by the President of the Russian Federation Grant MD-4401.2013.7

 S.G. Vorsanova: None. Y.B. Yurov: None. I.Y. Iourov: None.

J20.21
Paternal Uniparental Isodisomy 11p mosaicism in a patient with 
Beckwith Wiedemann
M. Garcia-Hoyos1, M. Molero1, L. Rausell1, M. Lazaro1, M. Bermejo1, C. Ruiz-Lafora1, M. 
Perez-Alonso1, A. Lopez-Ariztegui2, J. Garcia-Planells1;  
1Instituto de Medicina Genomica (IMEGEN), Paterna, Spain, 2Genetica. Hospital U Cruces, 
Bilbao, Spain.

We present the genetic molecular characterization of a male with clinically 
diagnosis of Beckwith-Wiedemann syndrome (BWS, MIM#130650) seeking 
reproductive genetic counselling.
BWS is the most common genetic overgrowth disorder, characterized by 
somatic overgrowth, macroglosia and abdominal wall defects. BWS is a mul-
tigenetic disorder associated, up to 90% of patients, with dysregulation of 
the expression or function of one or more gene encompassing the imprinted 
11p15 chromosomal region. This region is organized into two imprinting 
centers or domains, telomeric (IC1) and proximal or centromeric (IC2). The 
phenotypic and genotypic heterogeneity makes reproductive genetic coun-
seling a challenging situation in many cases. The main genetic causes of BWS 
are: a) loss of methylation at the IC2 (40-50% of cases), b) paternal UDP of 
11p15 (10-20%), c) gain of methylation at the IC1 (10%) and d) mutations 
in the maternal CDKN1C allele. Chromosomal rearrangements are relative 
rare (2-3% of cases).
We have analyzed the methylation pattern of the IC1 and IC2 imprinting 
centers by methylation-specific restriction enzyme digestion and STRs se-
gregation of a panel of 6 six microsatellites mapping to short arm of chromo-
some 11 has been performed in patient and their parents.
Methylation analyses are compatible with IC1 hipermethylation and IC2 
hipomethylation patterns. STR analyses show a dosage increase of microsa-
tellites encompassing the 11p15 region. Both results suggest the presence 
of a paternal uniparental isodisomy 11p mosaicism in the patient. The iden-
tification of the genetic cause of the disease makes easier a subsequent re-
productive genetic counseling.

  M. Garcia-Hoyos: A. Employment (full or part-time); Significant; Instituto de 
Medicina Genomica. M. Molero: A. Employment (full or part-time); Significant; 
Instituto de Medicina Genomica. L. Rausell: A. Employment (full or part-time); 
Significant; Instituto de Medicina Genomica. M. Lazaro: A. Employment (full 
or part-time); Significant; Instituto de Medicina Genomica. M. Bermejo: A. 
Employment (full or part-time); Significant; Instituto de Medicina Genomica. C. 
Ruiz-Lafora: A. Employment (full or part-time); Significant; Instituto de Medicina 
Genomica. M. Perez-Alonso: F. Consultant/Advisory Board; Significant; Instituto 
de Medicina Genomica. A. Lopez-Ariztegui: None. J. Garcia-Planells: A. 
Employment (full or part-time); Significant; Instituto de Medicina Genomica. F. 
Consultant/Advisory Board; Significant; Genagen.

J20.22
Evaluation of stem cell markers expression in breast cancer cells in 
relation to other disease prognostic factors.
D. Karandrea1, E. Boutou2, M. Fragou1, N. Goutas1, D. Vlachodimitropoulos1;  
1Athens University, Athens, Greece, 2Laiko Hospital, Athens, Greece.

Cancer stem cells are considered to be responsible for tumor formation. 
CD44, CD24 and CD133 antigens have been reported as markers of cancer 
stem-like cells in breast cancer. The aim was to investigate any correlation 
between expression of these antigens and the accompanying clinicopatho-
logical features. For this purpose 39 paraffin embedded breast cancer samp-
les were analysed by IHC. In all cases grading, hormonal receptor status, c-
erbB-2 expression, Ki-67 index and p53 gene expression were also analyzed. 
Lymph node status was known only for a subset of the studied samples.
No significant relation was found between expression of these markers 
and the differentiation of the tumor, lymph node status and p53 expressi-
on. Nevertheless, studying the estrogen receptor status, CD24 expression 
was detected in the 80% of the negative cases vs 25% of the positive cases 
(p=0,02), while CD44 and CD133 had no expression differences. Moreover, 
CD44 was expressed in the 39,2% of cerbB-2 negative cases vs 72,7% posi-
tive cases(p=0,060). The Ki-67 index showed statistically significant corre-
lation with CD24 expression (68,1% for >15% and 35,2%<15%).According 
to these results, tumors with high CD24 expressing breast cancer cell po-
pulations tend to have poorer prognosis as they are related to negative ER 
status and high Ki-67 index. CD44 expression is found to be more common 
in cerbB-2 positive cases, possibly rendering these cancer cells more tumo-
rigenic. Such information may prove supporting towards planning more 
effective treatments, as a small fraction of cells can determine the overall 



ABSTRACTS PUBLISHED ABSTRACTS

ESHG 2013 | PARIS, FRANCE | WWW.ESHG.ORG 607

Back to index

course of the disease.

 D. Karandrea: None. E. Boutou: None. M. Fragou: None. N. Goutas: None. D. 
Vlachodimitropoulos: None.

J20.23
Constitutive heterochromatin regions of chromosome from human 
chorionic villi with properties euchromatin regions
I. Trofimova1,2, E. Zolnerovich1, K. Solovyov3, E. Fedorova3, V. Vasilyev3, T. Kuznetzova2;  
1Saint-Petersburg State University, Saint-Petersburg, Russian Federation, 2D.O. Ott 
Institute of Obstetrics & Gynecology RAMS, Saint-Petersburg, Russian Federation, 
3Institute of Experimental Medicine of the North-West Branch of the Russian Academy of 
Medical Sciences, Saint-Petersburg, Russian Federation.

Higher eukaryote genomes contain satellite DNAs, often concentrated in 
transcriptionally inactive constitutive heterochromatin regions (CHRs).) 
CHRs of the autosomes 1, 9, 16 from chorion villi are characterized by de-
condensation, early replication, hypomethylation and DNAse 1 hypersensi-
tivity.
We studied peculiarities of CHRs in direct and semi-direct slides from cho-
rionic villi dyed by Acridine orange (AO). AO is nucleic acid selective me-
tachromatic stain that discriminates single-stranded from double stranded 
nuclei acids as orange-red and yellow-green fluorescence respectively. Af-
ter standard AO staining of untreated direct chromosomal preparations 
CHRs manifests unusually bright red fluorescence in 1qh, 9qh, 16qh. The 
nature of this fluorescence was studied on direct chromosomal preparati-
ons pretreated with different enzymes (RNase A, RNase H, DNase I, DNA 
ligase T4) followed by AO staining. Results of these work show that ssRNA 
and DNA*RNA hybrids are present in CHR of chromosome 1 (1q12) on fixed 
chromosomes.
It is known that CHRs are associated with nuclear periphery and form chro-
mocenter. Our 3D-FISH results showed a significant repositioning of 1q12 
towards the centre of the nucleus and near of chromocenter in chorionic 
villi sample from early pregnancy (4-5 week). We found no change in the 
position of 1q12 in chorionic villi from 5-6 week to 36 week pregnancy. Al-
most all of FISH-signals were closer to the nuclear periphery and in chro-
mocenter.
Our results confirm for unusual properties of CHRs which could be attribut-
ed to the feasible transcriptional activity of pericentromeric satellite DNA in 
chorionic cells during embryogenesis.

 I. Trofimova: None. E. Zolnerovich: None. K. Solovyov: None. E. Fedorova: 
None. V. Vasilyev: None. T. Kuznetzova: None.

J20.24
A novel 1p32.1p31.1 deletion: evidences for a 1p32p31 deletion 
syndrome subtype
I. A. Demidova1,2,3, S. G. Vorsanova1,2,3, Y. B. Yurov1,2,3, I. Y. Iourov1,2;  
1Institute of Paediatrics and Children Surgery, Ministry of Health, Moscow, Russian 
Federation, 2Mental Health Research Center, Russian Academy of Medical Sciences, 
Moscow, Russian Federation, 3Moscow State University of Psychology and Education, 
Moscow, Russian Federation.

Interstitial deletions of 1p32p31 are rare. Currently, no fewer than 8 cases 
(including a case of prenatal diagnosis) of deletions involving this chromo-
somal region have been reported. Here, we describe a boy showing severe 
intellectual disability, hypoplasia of the corpus callosum, vantriculomegaly, 
dismorphic features, hypospadias, congenital heart defect, dolichocepha-
ly, polydactyly. Cytogenetic analysis lead to a suggestion that a deletion 
within the short arm of chromosome 1 is present, i.e. 46,XY,?del(1)(pter-
>p32.3::p32.1->qter). Array CGH using a set of platforms (resolution from 1 
Mb to 1 kb) has demonstrated the presence of a deletion (size: 12 Mb) that 
lead to a loss of 39 OMIM genes. Among the latter, there was NFIA, suggested 
to be the main contributor to the phenotype outcome of 1p32p31 micro-
deletion syndrome. Despite of reproducibility of phenotypic findings in the 
index case, we have suggested that congenital heart defects, polydactyly and 
hypospadias are likely to be produced by losses of genes, which are more 
proximal, in contrast to those typically deleted in the microdeletion syndro-
me [OMIM: 613735]. Furthermore, one can propose that a deletion affecting 
genomic loci within the interval between 59 and 72 Mb on chromosome 1 is 
more likely to lead to a condition, arbitrarily designed as a 1p32p31 deletion 
syndrome subtype. In addition to typical phenotypic findings, this subtype 
is also featured by congenital heart defects, hypospadias and polydactyly, 
which are atypical for the microdeletion syndrome with a critical region 
1p32.1-p31.3.

 I.A. Demidova: None. S.G. Vorsanova: None. Y.B. Yurov: None. I.Y. Iourov: 
None.

J20.25
Molecular variability of delF508 mutations in CFTR gene
A. B. Maslennikov1,2, Y. A. Nasykhova3, L. F. Mitrohina1, A. R. Shorina1, E. V. Maslova1;  
1State Novosibirsk Regional Clinical Diagnostic Center, Novosibirsk, Russian Federation, 
2Scientific research institute of molecular biology and biophysics of the Siberian branch 
of the Russian Academy of Medical Science, Novosibirsk, Russian Federation, 3Ott’s 
Institute of Obstetrics & Gynecology, St-Petersburg, Russian Federation.

Cystic fibrosis (CF MIM 219700) is the most common genetic disease among 
Caucasians. The frequencies of CF are 1:4000 - 1:7000 newborns in Western-
Siberian and North Western regions respectively. Molecular-genetic analysis 
DNA of CF patients from Novosibirsk and St. Petersburg has shown that fre-
quencies of delF508 among all mutations of CFTR gene are 0,425 and 0,520 
respectively. The main element of molecular diagnosis for cystic fibrosis is 
based on the direct identification of this mutation in the CFTR gene.
Two alternative methods were used to identify mutation delF508 in pa-
tients with CF: allele-specific Real-Time PCR and classical PCR of exon 
10 CFTR gene with electrophoresis of the PCR-product in PAAG. One 
sample which appeared to be disputable was sequenced. The mutation 
c.1522_1524delTTT(delF508) have been found in this sample by direct se-
quencing of exon 10 CFTR gene, instead of c.1521_1523delCTT(delF508) 
mutation described in literature. We have developed ACRS RFLP methodolo-
gy, allowing to identify and distinguish these delF508 mutations. The mole-
cular testing of DNA samples (62 patients, 94 alleles with delF508) from St. 
Petersburg and (32 patients, 29 alleles with delF508) from Novosibirsk have 
found c.1522_1524delTTT mutation in two and one samples respectively.
Our data have shown the molecular variability of delF508 and high frequen-
cy of c.1522_1524delTTT mutation among patients of CF in the Russian po-
pulation.

 A.B. Maslennikov: None. Y.A. Nasykhova: None. L.F. Mitrohina: None. A.R. 
Shorina: None. E.V. Maslova: None.

J20.26
Cytogenetic analysis of Human dermal fibroblasts (HDF) cells using 
karyotyping test
M. Hashemzadeh Chaleshtori, M. Allahbakhshian Farsani, N. Abdian, P. Ghasemi 
Dehkordi, S. Khosravi Farsani, M. Sadeghiani;  
Cellular and Molecular Research Center, Shahrekord University of Medical Sciences, 
Shahrekord, Iran, Shahrekord, Islamic Republic of Iran.

Human dermal fibroblasts (HDFs) are a common source of somatic cells for 
generation of induced pluripotent stem cells (iPSCs). The confirmation of 
HDFs cytogenetic stability is an essential step for generation of a suitable 
and functional iPS line. In this study, HDF cells were isolated from foreskin 
samples and then were cultured for 10-15 passages. The HDF’s cytogenetic 
stability was evaluated during their first 10 to 15 passages using karyotype 
test. Our results showed that HDF cells have normal karyotype during their 
first 10-15 passages and they maintain satisfactory proliferation rate up to 
10 passages. Our findings reinforce the interest to generate iPS cells from 
HDFs because in addition to their availability and convenient isolation, they 
showed good proliferation kinetic and kept cytogenetic stability for 10 to 15 
passages as essential prerequisite factors before iPS generation.

  M. Hashemzadeh Chaleshtori: A. Employment (full or part-time); Modest; 
Cellular and Molecular Research Center, Shahrekord University of Medical 
Sciences, Shahrekord, Iran. A. Employment (full or part-time); Significant; Cellular 
and Molecular Research Center, Shahrekord University of Medical Sciences, 
Shahrekord, Iran. M. Allahbakhshian Farsani: A. Employment (full or part-
time); Modest; Cellular and Molecular Research Center, Shahrekord University 
of Medical Sciences, Shahrekord, Iran. A. Employment (full or part-time); 
Significant; Cellular and Molecular Research Center, Shahrekord University of 
Medical Sciences, Shahrekord, Iran. N. Abdian: A. Employment (full or part-
time); Modest; Cellular and Molecular Research Center, Shahrekord University of 
Medical Sciences, Shahrekord, Iran. A. Employment (full or part-time); Significant; 
Cellular and Molecular Research Center, Shahrekord University of Medical 
Sciences, Shahrekord, Iran. P. Ghasemi Dehkordi: A. Employment (full or part-
time); Modest; Cellular and Molecular Research Center, Shahrekord University of 
Medical Sciences, Shahrekord, Iran. A. Employment (full or part-time); Significant; 
Cellular and Molecular Research Center, Shahrekord University of Medical 
Sciences, Shahrekord, Iran. S. Khosravi Farsani: A. Employment (full or part-
time); Modest; Cellular and Molecular Research Center, Shahrekord University of 
Medical Sciences, Shahrekord, Iran. A. Employment (full or part-time); Significant; 
Cellular and Molecular Research Center, Shahrekord University of Medical 
Sciences, Shahrekord, Iran. M. Sadeghiani: A. Employment (full or part-time); 
Modest; Cellular and Molecular Research Center, Shahrekord University of 
Medical Sciences, Shahrekord, Iran. A. Employment (full or part-time); Significant; 
Cellular and Molecular Research Center, Shahrekord University of Medical 
Sciences, Shahrekord, Iran.
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J20.27
Emanuel Syndrome: breakpoints determination by NGS.
A. Gencik, A. Lott, Z. Gencik-Guillier;  
diagenos, Osnabrück, Germany.

The recurrent constitutional translocation between chromosomes 11 and 
22 is the most common non- Robertsonian translocation in humans. Clu-
stered breakpoints involving chromosome regions 11q23 and 22q11 have 
been reported in unrelated families. Balanced translocation carriers are cli-
nically normal. Their offspring have a risk to herit a supernumerary der(22) 
t(11;22) chromosome, which results in a rather constant phenotype. This 
very rare genomic syndrome was named Emanuel syndrome.
The diagnostic of our patient with Emanuel syndrome was done by aCGH. 
By NGS we determined that the breakpoints lie within palindromic AT-rich 
repeats (PATRRs) on both chromosomes 11 and 22. We used primers in re-
ference to Kurahashi et al. 2000, who were the first to describe the exact 
breakpoints of this recurrent constitutional translocation.
The breakpoints 11q23 and 22q11 lie in the similar region with AT repeats 
and differ in size only tens to hundreds bp variable from patient to patient. 
The properties of this palindromic region are the explanation for recurrent 
translocations,
Patients with Emanuel syndrome have a reliable correlation between ge-
notype and phenotye. This predictible phenotype is determined by a very 
constant size and region of the duplication of chromosomes 11 and 22. Both 
breakpoints of the constitutional translocation t(11;22) vary only few bet-
ween the studied patients. The breakpoints on 11q23 and 22q11 are both si-
tuated in a palindromic AT-rich repeats (PATRRs) region predicted to induce 
genomic instability, which mediates the translocation. This confirms the the 
hypothesis that numerous constitutional translocationst (11;22) arise by 
the same mechnism.

 A. Gencik: None. A. Lott: None. Z. Gencik-Guillier: None.

J20.28
Evaluation of genotoxic damage in patients undergoing hemodialysis, 
before and after vitamin supplementation
T. L. M. Batista1, C. C. Cruz2, M. P. Batitucci1;  
1Universidade Federal Espírito Santo, Vitória, Brazil, 2Instituto de Doenças Renais/
Vitória Apart Hospital, Serra, Brazil.

Haemodialysis is a most common treatment for chronic kidney disease 
(CKD), however it increases oxidative stress and the risk to cancer. It is sup-
posed that the use of vitamins could decrease this risk. In this study, geno-
toxic effects in patients with CKD undergoing regular haemodialysis have 
been investigated by the cytokinesis-blocked micronucleus assay and buccal 
mucosa cells assay, with and without supplementation by folic acid and vit-
amins C, E and B12. Sixteen volunteer patients provided the necessary samp-
les for each test, before supplementation and after one or two months of 
vitamins therapy. Micronucleus test was effective for evaluation of genotoxic 
effects, showing a significant reduction of nuclear and cell damages after 
vitamins supplementation. It was observed a significant reduction in the cy-
totoxicity in lymphocytes, more evident in women. Also, there was a gradual 
decrease in the frequency of micronuclei in lymphocytes during the months 
of supplementation. The frequency of micronuclei in exfoliated cells from 
the oral cavity in patients undergoing haemodialysis with supplementation 
was inferior to that of patients undergoing haemodialysis without the use of 
vitamins, in both sexes, with a higher damage reduction in the first month 
of supplementation. The frequency of binucleated cells and apoptosis was 
significantly reduced after the first month of supplementation, remained 
decreased until the end of treatment. Additionally, different response to the 
vitamins therapy was observed among the genders of patients. These re-
sults may contribute to improve health of patients and prevention of possib-
le diseases that affect individuals with CKD undergoing haemodialysis.

 T.L.M. Batista: None. C.C. Cruz: None. M.P. Batitucci: None.

J20.29
Genotoxicity associated with the hydroxyurea use in sickle cell 
anemia
W. M. Barberino1, R. G. Oliveira1, V. U. Teixeira1, J. V. Okumura1, L. S. Torres1, D. G. H. 
Silva1, E. Belini-Junior1, A. M. M. Queiroz2, C. L. C. Lobo2, C. R. Bonini-Domingos1;  
1São Paulo State University - UNESP, São José do Rio Preto, SP, Brazil, 2Institute of 
Haematology - HEMORIO, Rio de Janeiro, RJ, Brazil.

Sickle cell anemia (SCA) provides to the carrier diversified and complexes 
manifestations. Hemoglobin S polymerization results in generation of oxy-
gen reactive species that promotes lipids, proteins and also DNA oxidation. 
This event modifies cells mechanisms and provokes intensive cells and tis-

sues damages. In the top of the mains therapies used in SCA there is the hy-
droxyurea (HU) administration. In short periods of administration, hydro-
xyurea doesn’t present significant toxicity, but it is controversial considering 
long periods of treatment. The present study aimed evaluate the genotoxi-
city and citotoxicity markers using the comet assay and Howell-Jolly bodies 
(micronucleus) count. The data was associated with the use of HU. Were 
evaluated 84 individuals with SCA, 39 with HU (SCA + HU), taking for ± 930 
days; 45 without HU use (SCA - HU) and 53 individuals without hemoglobi-
nopathies (control group). Comet assay analysis demonstrated increase of 
DNA lesion in the both test group (SCA + HU) and (SCA - HU), in comparison 
with the control group (p < 0.001). The comparison between the two test 
groups doesn’t showed significant difference. Micronucleus analysis demon-
strated increase in DNA lesion rate in the SCA + HU group, when compared 
to the other two groups (p < 0.001). These results suggests a possible geno-
toxic and mutagenic effect associated to hydroxyurea use in SCA.
Financial Support: FAPESP Process Number 2012/02171-4

 W.M. Barberino: None. R.G. Oliveira: None. V.U. Teixeira: None. J.V. 
Okumura: None. L.S. Torres: None. D.G.H. Silva: None. E. Belini-Junior: 
None. A.M.M. Queiroz: None. C.L.C. Lobo: None. C.R. Bonini-Domingos: 
None.

J20.30
Comparison of genotoxic effect of dioxidine and methyl 
methanesulfonate measured by comet-assay and cytogenetic method
E. S. Voronina, A. I. Chausheva, L. D. Katosova, V. I. Platonova;  
Federal State Budgetary Institution «Research Centre for Medical Genetics» of RAMS, 
Moscow, Russian Federation.

The aim of this study was to assess the effect of mutagens with different 
mechanisms on DNA and chromosome levels and compare Comet assay and 
chromosome aberration assay.
The levels of spontaneous and in vitro induced DNA damage and chromoso-
me aberrations in peripheral blood lymphocytes of 14 healthy donors were 
analyzed. Whole blood samples were cultivated during 54 hours using the 
standard procedure. One of two mutagens: prooxidant dioxidine (0.01 and 
0.1 mg/ml) and alkylating agent methyl methanesulfonate (MMS) (0.0025 
and 0.01 mg/ml) was added to culture in 24 hours of cultivation.
Spontaneous level of chromosome aberrations was 2.25±0.17% in the ex-
periment with dioxidine and 2.58±0.28% in the experiment with MMS 
(with the same donors). Dioxidine at concentration 0.01 mg/ml increased 
the level of aberrant cells to 7.63±0.36% and at concentration 0.1 mg/ml 
- to 15.38±0.63%. The %DNA in tail was 5.59±1.1% without dioxidine and 
9.64±0.84% and 14.95±2.02% with low and high doses of dioxidine respec-
tively. MMS at low dose (0.0025 mg/ml) increased the level of aberrant cells 
to 5.14±0.37% and at high dose (0.01 mg/ml) - to 6.78±0.43%. Before ad-
ding of MMS the %DNA in tail was 4.81±0.54%. MMS increased this para-
meter to 9.6±1.42% and to 22.7±1.33% at low and high concentration re-
spectively. In conclusion, both mutagens significantly and dose-dependently 
increased level of DNA damage as well as chromosome aberrations. We re-
vealed the correlation between these two parameters. These results may be 
applied in research of mechanisms of realization of primary DNA damage to 
chromosome aberrations.

 E.S. Voronina: None. A.I. Chausheva: None. L.D. Katosova: None. V.I. 
Platonova: None.

J20.31
A rare case of Prader Willi and Jacobs syndrome
N. Andreescu1, A. Chirita-Emandi1, S. Dumitriu1, C. Popa1, A. Dobrescu1, N. Cucu2, M. 
Puiu1;  
1University of Medicine &Pharmacy Victor Babes, Timisoara, Romania, 2University of 
Bucharest, Bucuresti, Romania.

Background and aims: The association of two or more chromosomal defects 
is rarely reported. New molecular techniques made possible the identificati-
on of the many genetic conditions that were undiagnosed untill now. In this 
paper we report a case of a child diagnosed with Prader Willi syndrome and 
a 47,XYY karyotype.
Method: We will present the child’s evolution from birth until age 14.
Results: The child exhibits rapid weight accumulation between 1 and 6 
years, hyperphagia, narrow bifrontal diameter, almond shaped eyes, down 
slanting palpebral fissure of the eyes, thin upper lip, down turned corners 
of the mouth, hipogonadism, short hands, mild mental retardation, beha-
vioural disturbances. Based on the clinical manifestations the diagnosis of 
Prader Willi syndrome was suspected. The cytogenetic analysis revealed a 
47,XYY karyotype in all the 30 metaphase evaluated. FISH analysis showed 
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no deletion of the 15q11-q13 region. The DNA methylation analysis of the 
Prader Willi locus on the chromosome 15q11-q13 confirmed the disomy. To 
the best of our knowledge, the co-existence of Prader Willi syndrome and 
47,XYY karyotyope has been previously reported in two cases. From these 
cases, only one presented disomy in a newborn. Child development till the 
puberty age presented several differences as compared with the Prader Wil-
li patients or those with Jacobs syndrome.
Conclusion: We consider important to report this case as it presents the 
evolution of the patient having a rare association of two chromosomal aber-
rations and because it shows how those anomalies can modulate the pheno-
typic effect of each other.

 N. Andreescu: None. A. Chirita-Emandi: None. S. Dumitriu: None. C. Popa: 
None. A. Dobrescu: None. N. Cucu: None. M. Puiu: None.
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X monosomy:  J19.53
X;autosome translocation:  P02.138
X2 haplogroup:  P17.4
X-ALD:  C07.6, P10.84
X-autosome translocation:  P05.055
X-chromosome:  P1.1
xenobiotic metabolism:  P04.71
xenobiotics:  J11.40, J11.56
Xeroderma pigmentosum group C:  

P18.88
xeroderma pigmentosum:  P12.33, 

P18.87, S07.3
X-exome analysis:  P05.140
Xic:  P1.1
X-inacrivation:  P02.138
X-inactivation:  P08.23, P10.83, P20.63
XLID:  P05.143
X-linked adrenoleukodystrophy:  P10.83, 

P10.84, P10.86
X-linked cataract:  J02.49
X-linked hypohidrotic ectodermal 

dysplasia:  P14.37
X-linked hypophosphatemic rickets:  
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