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PL1.1

The Regulome - the Next Frontier in Human Genetics
S. Mundlos;
Berlin, Germany.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

PL1.2

Oncogenomics of pediatric brain tumors: From molecular profiling
towards clinical Translation

P. Lichter;

Heidelberg, Germany.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

PL1.3

Myocardial infarction: common disease, common variants, common
mechanisms

H. Schunkert;

Liibeck, Germany.

The primary manifestation of coronary disease occurs often suddenly and
unexpectedly in form of myocardial infarction. Thus, the prediction of silent
atherosclerotic alterations in coronary arteries is a highly relevant medical
need. Recent genomic research identified numerous genetic variants that
associate with a higher prevalence of coronary disease. At present, associa-
tion with coronary artery disease has been demonstrated at more than 40
chromosomal locations with risk alleles increasing relative risk by 8-25 %
per allele. Moreover, genetic variants primarily affecting cardiovascular risk
factors such as hypertension or LDL cholesterol were shown to affect the
risk of coronary disease as well.

This enormous progress has been facilitated by genome-wide association
studies. By nature, these studies focus on frequent alleles. Thus, the alleles
that have been identified to increase the risk of coronary disease are also
relatively frequent in our population, i.e. allele frequencies range between
roughly 10-90%. As a consequence, virtually all individuals of our populati-
on carry a variable degree of genetic predisposition. More recently, the focus
turned to rare variants with more profound effects. In this regard, the do-
main of human genetics, i.e. family based research and counseling, received
more attention - once again. The presentation will address how this infor-
mation can be utilized for a better understanding of disease mechanisms as
well as for genomic prediction of coronary artery disease.

PL2.1

Genome sequencing of childhood medulloblastoma brain tumors
links chromothripsis with TP53 mutations - a discovery with clinical
implications

J. O. Korbel’, P, Lichter?, S. Pfister’;

!European Molecular Biology Laboratory, Heidelberg, Germany, 2DKFZ, Heidelberg,
Germany.

Somatic structural variations typically occur progressively during tumor
development. Recent findings, however, suggest an alternative mechanism,
involving chromosome shattering and reshuffling (‘chromothripsis’), the
underlying mechanistic basis of which is unknown. In the context of the
International Cancer Genome Consortium (ICGC) Pediatric Brain Tumor
Project (www.pedbraintumor.org), whole-genome sequencing of a Sonic-
Hedgehog medulloblastoma (SHH-MB) brain tumor from a patient with a
germline TP53 mutation (Li-Fraumeni syndrome) revealed massive, com-
plex rearrangements resulting from chromothripsis. Integrating TP53 sta-
tus with genomic rearrangement data in additional medulloblastomas re-
vealed a striking association between TP53 mutation and chromothripsis
in SHH-MBs. Unexpectedly, five seemingly sporadic SHH-MB patients with
chromothripsis harbored TP53 germline mutation. Our analysis of additio-
nal tumor entities substantiated a link between TP53 mutation and chro-
mothripsis, beyond general genomic instability. Among these, we observed
a strong association between somatic TP53 mutations and chromothripsis
in acute myeloid leukemia, and an increased occurrence of chromothripsis
in Li Fraumeni Syndrome-associated malignancies other than medullobla-
stoma. Our findings implicate p53 in the initiation of, or cellular reaction
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to, chromothripsis - a novel role for the ‘guardian of the genome’. In additi-
on, our findings are of relevance for clinical management and personalized
medicine, since TP53 germline mutations represent an “actionable” genetic
variant. Regular cancer screening in TP53 germline mutation carriers can
lead to a survival benefit. Furthermore, in patients with known Li-Fraumeni
Syndrome, administration of high-dose radiotherapy or DNA-damaging che-
motherapy has to be thoroughly weighed against the potential of these mo-
dalities of readily inducing secondary malignancies.

PL2.2

KLHL3 and Cullin-3 mutations cause Familial Hyperkalemic
Hypertension by impairing ion transport in the distal nephron

H. Louis dit Picard*??, |. Barc*, D. Trujillano®, S. Miserey-Lenkei®, N. Bouatia-Naji*?, O.
Pylypenko®, G. Beaurain’, A. Bonnefond’, C. Simian’®, E. Vidal-Petiot"?, C. Soukaseum®?, P
Bruneval’, X. Estivill’, P. Froguel’, . Hadchouel?, ]. Schott®, X. Jeunemaitre®?3;
IINSERM UMRS970 ; Paris Cardiovascular Research Center PARCC, Paris, France,
2Descartes University - Sorbonne Paris-Cité, Paris, France, AP-HE, Département de
Génétique, HEGP, Paris, France, INSERM, UMR 1087, Institut du thorax, Université de
Nantes, Nantes, France, *Genes and Disease Program, Center for Genomic Regulation
and Universitat Pompeu Fabra, Barcelona, Spain, “\CNRS UMR144, Institut Curie, Paris,
France, "CNRS-UMR8199, Lille Pasteur Institute, Lille, France.

Familial Hyperkalemic Hypertension (FHHt), also known as Pseudohypoal-
dosteronism type 2, is a rare inherited disease which associates net positive
Na* balance with renal K* retention. Only a minority of cases are caused by
mutations in the genes encoding With No lysine (K) kinases 1 and 4.

We carried out linkage analysis combined with whole exome sequencing in
two informative French families and identified mutations in the KLHL3 gene.
This gene encodes for an actin-binding protein that recruit substrates for
the Cullin3-based ubiquitin-ligase complex. Direct sequencing of 47 addi-
tional cases revealed 11 inherited missense KLHL3 mutations in 16 fami-
lies with dominant or recessive transmission. Analysis of the CUL3 gene re-
vealed de novo splice-site mutations clustered around exon 9 and observed
in younger and more severe cases. Three-dimensional structural modeling
showed that the mutated KLHL3 residues are located within conserved mo-
tifs at the surface of the molecule, whereas all CUL3 mutations lead to a loss
of 57 residues corresponding to a segment linking BTB and RING-binding
domains of the protein. KLHL3 is highly expressed in the distal nephron like
the Na*-Cl cotransporter (NCC) and its inhibition by RNA interference leads
to an increase of NCC expression at the cell membrane. We further showed
that KLHL3 and NCC co-immunoprecipitate in HEK293T cells, suggesting
that KLHL3 directly mediates a negative regulation of NCC expression, pro-
bably through ubiquitination.

In conclusion, we identifies KLHL3 and CUL3 as members of a new pathway
regulating ion transport in the distal nephron and thus blood pressure.

PL2.3

Duplications of BHLHA9 are associated with ectrodactyly and tibia
hemimelia inherited in non-Mendelian fashion

S. Lohan?, S. C. Doelken’, S. Stricker?, C. W. Ockeloen®, R. Soares Thiele de Aguiar?, K.
Lezirovitz**, R. C. Mingroni Netto*, A. Jamsheer®’, H. Shah®, 1. Kurth®, R. Habenicht'’,

M. Warman',, K. Devriendt'?, U. Kordaf3*>, M. Hempel***, A. Rajab®®, O. Mdkitie?’, M.
Naveed'®, U. Radhakrishna’, S. E. Antonarakis'*?, D. Horn', S. Mundlos'?, E. Klopocki*?;
1Institute for Medical Genetics and Human Genetics, Charité - Universitdtsmedizin
Berlin, Berlin, Germany, ?“Max-Planck-Institute for Molecular Genetics, Berlin, Germany,
3Department of Human Genetics, Radboud University Nijmegen Medical Centre,
Nijmegen, Netherlands, *Centro de Estudos do Genoma Humano, Departamento de
Genética e Biologia Evolutiva, Instituto de Biociéncias, Universidade de Sdo Paulo,

Sdo Paulo, Brazil, *Laboratdrio de Otorrinolaringologia/LIM32, Hospital das Clinicas,
Faculdade de Medicina, Universidade de Sdo Paulo, Sdo Paulo, Brazil, °Department

of Medical Genetics, University of Medical Sciences, Poznan, Poland, ’NZOZ Center for
Medical Genetics GENESIS, Poznan, Poland, ®Department of Orthopaedics, Paediatric
Orthopaedic Service, Kasturba Medical College, Manipal, Karnataka, India, *Institut fiir
Humangenetik, Universitdtsklinikum Jena, Jena, Germany, "’Kath. Kinderkrankenhaus
Wilhemstift, Hamburg, Germany, ''Orthopaedic Research Laboratories, Department

of Orthopaedic Surgery, The Howard Hughes Medical Institute, Children’s Hospital,
Boston, MA, United States, ?Department of Medical Genetics, Leuven University Hospital,
Leuven, Belgium, **Institute for Human Genetics, Universitdtsmedizin Greifswald,
Greifswald, Germany, *Institute of Human Genetics, Technische Universitdt Miinchen,
Munich, Germany, “Institute of Human Genetics, Helmholtz Zentrum Miinchen, Munich,
Germany, “Department of Genetics, Directorate General of Health Affairs, Ministry

of Health, Muscat, Oman, '’Children’s Hospital, Helsinki University Central Hospital,
University of Helsinki, and Folkhdlsan Institute of Genetics, Helsinki, Finland, **Center
for Arab Genomic Studies (CAGS), Dubai, United Arab Emirates, ’Department of Genetic
Medicine and Development, University of Geneva Medical School, Geneva, Switzerland,
20Division of Medical Genetics, Geneva University Hospitals, Geneva, Switzerland.

Split-hand/foot malformation (SHFM) is a congenital disorder characteri-
zed by severe malformations affecting the central rays of hands and/or feet.
The combination of SHFM and long bone deficiency represents a distinct
entity termed SHFLD. Although six different loci/mutations (SHFM1-6) have
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been associated with SHFM the underlying cause in a large number of cases
is still unresolved.

We performed array CGH in a SHFM/SHFLD cohort which detected micro-
duplications on chromosome 17p13.3; a locus previously associated with
SHFLD. Detailed analysis of 17 families revealed that this CNV serves as a
susceptibility factor for a highly variable phenotype with reduced penetran-
ce, particularly in females. Compared to other known causes 17p duplica-
tions appear to be the most frequent cause of SHFLD. A ~11.8kb minimal
critical region was identified encompassing a single gene, BHLHAY, a puta-
tive basic-helix-loop-helix transcription factor. Whole mount in situ hybri-
dization showed expression restricted to the limb bud mesenchyme under-
lying the apical ectodermal ridge (AER) in mouse and zebrafish embryos.
Mouse models suggest that a defect of the central AER leads to the SHFM
phenotype. Knock-down of bhlha9 in zebrafish resulted in shortening of the
pectoral fins indicating a role of this gene in limb development. In summa-
ry, we demonstrate microduplications encompassing BHLHA9 associated
with SHFLD and non-Mendelian inheritance characterized by a high degree
of non-penetrance with gender-bias. Our finding shows that rare CNVs can
serve as a susceptibility factor for congenital disease, a mechanism which
may explain increased recurrence risk in conditions otherwise considered
to be sporadic.

PL2.4

A novel molecular and functional mechanism predisposing to
ototoxicity

E. Pohl'?, N. Offenhduser’, E F.|. Kersten*, A. Uziimcii®, Y. Li*?, A. K. Rzadzinska®, O.
Uyguner®, G. Yigit*?, B. Lorente®, G. Niirnberg’, M. Emiroglu®, H. Kayserili°, B. Karaman?®, I.
del Castillo®, S. Basaran®, M. Y. Apak®, P. Niirnberg*'’, T. Moser',, C. Kubisch?, K. P. Steel®, P.
P, Di Fiore®, H. Kremer*, B. Wollnik"?;

Institute of Human Genetics, University Hospital Cologne, Cologne, Germany, *Center
for Molecular Medicine Cologne (CMMC), University of Cologne, Cologne, Germany,
3IFOM, Fondazione Istituto FIRC di Oncologia Molecolare, Milan, Italy, *‘Department of
Human Genetics, Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands,
*Department of Medical Genetics, Istanbul Medical Faculty, Istanbul University,

Istanbul, Turkey, ®Welcome Trust Sanger Institute, Cambridge, Hinxton, United
Kingdom, ’Institute of Genetics, University of Cologne, Cologne, Germany, *Department
of Otolaryngology, Istanbul Medical Faculty, Istanbul University, Istanbul, Turkey,
°Unidad de Genética Molecular, Hospital Ramén y Cajal, Madrid, Spain, 1°Cologne Centre
for Genomics, University of Cologne, Cologne, Germany, 'InnerEarLab, Department of
Otolaryngology, Gottingen University Medical School, Géttingen, Germany, *Institute of
Human Genetics, Ulm University, Ulm, Germany.

While our knowledge about molecular mechanisms underlying Mendelian
forms of hearing loss tremendously increased over the last years, the gene-
tic basis and pathogenesis for drug induced hearing impairment remains
unclear. Aminoglycosides are the most commonly used antibiotics world-
wide. Although highly effective, their use is restricted by side effects such
as ototoxicity in a significant subset of patients. However, underlying pa-
thogenesis and pharmacogenetic risk variants are largely unknown. Here
we show that dysfunction of an actin remodeling protein (named here ARP)
can result in a drug-inducible disturbance of actin dynamics and an irrever-
sible hearing impairment in humans. By positional cloning, we identified
a homozygous missense variant, p.L329P, in ARP as a cause of aminogly-
coside-induced hearing impairment in a large consanguineous family from
Turkey with 4 affected individuals. Complete ARP loss in knock out mice
leads to hearing loss associated with shortened stereocilia. We demonstrate
that the protein is a component of the tip complex that regulates stereocilia
length and that it interacts with whirlin. The mutation severely impairs this
interaction in vitro. Extensive biochemical studies showed that myosinXVa
can stabilize the ARP-whirlin interaction complex, and we show for the first
time that kanamycin has a negative effect on this complex formation, which
is even more pronounced in mutant complexes, thereby explaining the de-
velopment of hearing loss in affected individuals after aminoglycoside treat-
ment. Taken together, we link ototoxicity after aminoglycoside treatment to
actin dynamics and this finding will help in devising strategies to counteract
this severe side-effect of aminoglycosides.

PL2.5

Genome-wide association and functional studies identify the DOT1L
gene to be involved in cartilage thickness and hip osteoarthritis

M. C. Castano-Betancourt?’, F. Cailotto®, H. Kerkhof'?, E M. Cornelis®, S. A. Doherty*, D.
J. Hart®, A. Hofman®, E. P Luyten®, R. A. Maciewicz’, M. Mangino®, S. Metrustry®, K. Muir®,
M. ]. Peters'?, F. Rivadeneira?, M. Wheeler*, W. Zhang*, N. Arden®, T. D. Spector®, A. G.
Uitterlinden*?, M. Doherty*, R. ]. Lories®, A. M. Valdes®, ]. B. Van Meurs*?;

1Department of Internal Medicine, Erasmus MC, Rotterdam, Netherlands, Netherlands
Genomics Initiative-Sponsored by the Netherlands Consortium for Healthy Aging,
Leiden, Netherlands, *Laboratory for Skeletal development and Joint disorders, Division
of Rheumatology, K.U,, Leuven, Belgium, *Academic Rheumatology, University of
Nottingham, City Hospital Nottingham, Nottingham, United Kingdom, *Department of
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Twin Research and Genetic Epidemiology, St. Thomas’ Hospital, King’s College, London,
United Kingdom, °Department of Epidemiology, Erasmus MC, Rotterdam, Netherlands,
’Respiratory & Inflammation Research Area, AstraZeneca, Loughborough, United
Kingdom, °Health Sciences Research Institute, Warwick Medical School University

of Warwick, Coventry, United Kingdom, °Musculoskeletal Biomedical Research Unit,
University of Oxford, Oxford, United Kingdom.

Hip osteoarthritis (HOA) is one of the most disabling and common joint dis-
orders with a large genetic component which is, however, still ill defined. To
date, genome-wide association studies (GWAS) in osteoarthritis (OA) and
specifically in HOA have yielded only few loci, which is partly explained by
the heterogeneity in OA definition. Therefore, we here focused on radiogra-
phically measured joint space width (JSW), a proxy for cartilage thickness
and an important underlying intermediate trait for HOA. In a GWAS of 6,523
individuals on JSW of the hip, we identified the G-allele of rs12982744 on
chromosome 19p13.3 to be associated with a 5% larger joint space width
(P= 4.8x107'%). The association was replicated in 4,442 individuals from 3
UK-cohorts with an overall meta-analysis P value of 1.1x10-''. The SNP was
also strongly associated with a 12% reduced risk for HOA (P =1x10*). The
SNP is located in the DOTIL gene, which is an evolutionarily conserved hi-
stone methyltransferase. Inmunohistochemical staining of DOT1L protein
during mouse limb bud development supports a role for DOT1L in chondro-
genic differentiation and adult articular cartilage. Silencing of Dot1! inhibi-
ted chondrogenesis. Dot1l knock-down reduces proteoglycan and collagen
content, and mineralization during chondrogenesis. In the in vitro ATDC5
chondrogenesis model system, DOT1L interacts with TCF and Wnt signal-
ling. These data are a further step to understand the role of Wnt-signaling
during chondrogenesis and cartilage homeostasis. DOT1L may represent a
therapeutic target for osteoarthritis.

PL2.6

Insights into tissue-specific mechanisms of gene regulation involving
genetic variants and DNA methylation

M. Gutierrez-Arcelus'?, S. B. Montgomery*’, T. Lappalainen®?, H. Ongen*?, A. Yurovsky'?,
J. Bryois'?, A. Buil'%, T. Giger?, L. Romano"?, A. Planchon'?, E. Falconnet®?, I. Padioleau®?,
C. Borel, A. Letourneau®?, P. Makrythanasis*?, M. Guipponi*?, C. Gehrig'?, S. E.
Antonarakis'?, E. T. Dermitzakis’;

1University of Geneva, Geneva, Switzerland, ?Institute of Genetics and Genomics in
Geneva (iGE3), Geneva, Switzerland, *Stanford University, Stanford, CA, United States.

Multiple studies have demonstrated the importance of genetic variants af-
fecting gene expression (eQTLs) and initial limited studies have identified
genetic variants affecting local DNA methylation levels (mQTLs). Moreover,
DNA methylation is known to be associated with gene silencing, and more
recently with active gene expression when present within the gene body. Yet
the mechanisms by which genetic variation and DNA methylation affect gene
expression and tissue specificity are not well understood. In this study, we
use a cohort of 210 newborn Caucasian individuals who we genotyped (2.5
million SNPs) and for whom we measured mRNA levels through RNA-seq in
three cell-types derived from cord blood and umbilical cord: lymphoblasto-
id cell lines, T-cells and fibroblasts. For ~110 samples of each of the three
cell-types, we have assayed DNA methylation levels in more than 400,000
CpG sites through bisulfite conversion and bead chips. We characterized the
tissue-specificity of eQTLs, allele-specific expression, mQTLs and eQTMs
(methylation-expression associations). We identified genetic variants and
a modest number of methylation sites affecting alternative splicing. Addi-
tionally, we tested the contribution of different mechanistic models. We
provide evidence for synergistic interactions between SNPs and methylati-
on sites. We found a significant number of cases in which the SNP effect on
gene expression is mediated through methylation. Finally, we describe the
mechanistic differences between patterns of methylation associated with
increase and decrease of gene expression. Overall, our results provide in-
sights into the genetics and epigenetics involved in gene regulation and tis-
sue specificity, which is important for better understanding complex traits.

PL3.1

Found in Translation: New Insights into the Pathogenesis and
Treatment of Marfan syndrome and related disorders

H. Dietz;

Johns Hopkins University School of Medicine, Baltimore, MD, United States.
Dysregulation of TGF signaling has been implicated in many disease states
including Marfan syndrome (MFS), a condition caused by deficiency of the
extracellular matrix protein fibrillin-1. Many manifestations of MFS can be
attenuated in mouse models using interventions that antagonize TGF signa-
ling. TGF can initiate both canonical (Smad-dependent) and noncanonical
(prominently including the MAPKs ERK, JNK and p38) signaling cascades.
Multiple lines of evidence will be presented that implicate ERK signaling as
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the primary TGF-dependent event that drives disease including the ability
of ERK antagonists to achieve phenotypic rescue. Despite this progress, our
understanding of how fibrillin-1 deficiency initiates altered TGF activity re-
mains incomplete, as does knowledge regarding events that culminate in
tissue failure or that that account for the wide intrafamilial variability in
the severity of vascular disease. In attempt to refine our mechanistic un-
derstanding of disease pathogenesis (with a focus on aortic aneurysm), we
have launched initiatives to identify environmental and genetic modifiers of
MFS. Use of calcium channel blockers to mitigate hemodynamic stress resul-
ted in a marked acceleration of aortic growth and rupture in mice with MFS
and correlated with accentuation of ERK signaling. The deleterious con-
sequences of this gene-by-environment interaction were abrogated using
ERK antagonists. In a separate study, we identified a single major protective
modifying locus for MFS coincident with the map position for MAP3K4 (a
major JNK and p38 kinase). Taken together, these data reinforce the concept
that noncanonical TGF signaling is central to disease progression. Insights
regarding initiating events derived from our demonstration that a conge-
nital presentation of skin fibrosis (scleroderma) is caused by mutations in
fibrillin-1 that specifically impair integrin binding to its RGD sequence. Mice
harboring a RGD to RGE mutation in fibrillin-1 (causing an obligate loss of
integrin binding) show dense dermal fibrosis in association with increased
expression of an integrin subtype (v3) known to activate TGFbeta and ERK,
and are protected from fibrosis by manipulations that mimic the interaction
between fibrillin-1 and other integrins (e.g. 51). When stimulated with TGF,
scleroderma fibroblasts show unique and marked activation of ERK when
compared to control cells. This effect is prevented by treatment with an inte-
grin 1-activating or 3-blocking antibody. These data suggest that 3 integrin
not only augments TGF signaling, but also specifically influences the choice
between the Smad and ERK cascades (favoring ERK), perhaps through a di-
rect potentiating interaction between avB3 and TBRIL. RGE mice also deve-
lop aortic aneurysm, providing an ideal system to test the hypothesis that
loss of matricellular integrin-ligand interaction is an inciting event in the
MFS aorta and to test integrin-targeted therapies.

PL3.2

Molecularly Targeted Treatments in Tuberous Sclerosis Complex (TSC)
P. de Vries, S. Struengmann;

University of Cape Town, Child & Adolescent Psychiatry, Cape Town, South Africa.

Until recently, no targeted treatments were available to individuals with ge-
netic syndromes such as TSC. The evidence emerging from an increasing
number of genetic disorders has, however, begun to challenge this irrever-
sibility assumption, and is showing how an understanding of the neuro-
biological mechanisms underlying a syndrome can lead to biologically- or
molecularly-targeted treatments.

Advances in the molecular biology of tuberous sclerosis have shown that
TSC is an mTOR (mammalian Target Of Rapamycin) overactivation syndro-
me, and phase Il trials are currently underway for physical phenotypes of
the disorder. The neuropsychiatric phenotype of TSC was presumed to be
caused by the structural brain abnormalities and/or seizures seen in the
disorder. However, over the last few years research has shown that there
are also direct molecular pathways from genetic mutation to neurocognitive
phenotypes.

Molecularly-targeted treatments using mTOR inhibitors are showing great
promise for the physical and neurological features of the disorder. Intriguin-
gly, pre-clinical and early-phase clinical studies of neuropsychiatric pheno-
types are suggesting that specific aspects of cognition or neurodevelopment
might also be reversible, even in adults with the disorder.

In this talk, we will follow the history of tuberous sclerosis complex from
first description to molecularly targeted treatments.

PL3.3

Targeted treatments in Fragile X syndrome

S. Jacquemont’, A. Curié?, V. des Portes?, M. Torrioli®, G. Neri*, F. Gasparini®, B. Gomez-
Mancilla®;

1Service de Génétique Médicale, CHUV, Lausanne, Switzerland, ?Hospices Civils de Lyon,
Université de Lyon and CNRS UMR 5230 (L2C2), Lyon, France, *Universita Cattolica del
Sacro Cuore, Cattedra di Neuropsichiatria Infantile, Roma, Italy, *“Universita Cattolica
del Sacro Cuore, Istituto di Genetica Medica, Rome, Italy, *Neuroscience Discovery,
Novartis Pharma AG, Basel, Switzerland, °Neuroscience Translational Medicine, Novartis
Institutes for Biomedical Research, Novartis Pharma AG, Basel, Switzerland.

Fragile X syndrome (FXS) is caused by expansion of a CGG repeat in the 5°
untranslated region of the fragile X mental retardation 1 (FMR1) gene. This
mutation is associated with hypermethylation at the FMR1 promoter and
subsequent transcriptional silencing. The absence of FMRP (FMR1 protein)
at the synapse has many consequences, including up-regulation of metabo-
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tropic glutamate receptor 5 (mGluR5)-mediated signaling. It has been po-
stulated that this increased mGIuR5 signal may be responsible for many of
the clinical manifestations observed in fragile X syndrome. mGluRS5 receptor
antagonists have repeatedly been shown to rescue many phenotypes and
endophenotypes in animal models of the fragile X syndrome. Comprehensi-
ve phenotype correction also occurs when treatment is administered later
in the adult KO mice. We examined whether a receptor subtype-selective
inhibitor of mGluR5, AFQ056, improves the behavioral symptoms of FXS in
arandomized, double-blind, two-treatment, two-period, crossover study of
30 male FXS patients aged 18 to 35 years. We detected no significant ef-
fects of treatment on the primary outcome measure, the Aberrant Behavior
Checklist-Community Edition (ABC-C) score, at day 19 or 20 of treatment.
In an exploratory analysis, however the patients with full FMR1 promoter
methylation and no detectable FMR1 messenger RNA improved, as measu-
red with the ABC-C, significantly more after AFQ056 treatment than with
placebo (P < 0.001). If confirmed in larger and longer-term studies, these
results suggest that blockade of the mGIuR5 receptor in patients with full
methylation at the FMR1 promoter may show improvement in the beha-
vioral attributes of FXS.

PL4.1

Mendel Lecture

E. Eichler;

Seattle, WA, United States.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

PL5.1

ESHG Award Lecture
P. Lichter;

Heidelberg, Germany.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.
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S01.1

Combined tests for rare variants

B. Neale;

Boston, MA, United States.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

S01.2

Statistical analysis of rare variants in genome-wide association
studies of complex traits

A. Morris;

Oxford, United Kingdom.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

S01.3

Homing in on causative genes in GWAS-identified risk loci using eQTL
information

Y. Momozawa, V. Deffontaine, B. Charloteaux, E Crins, A. Gori, C. Lecut, M. Mni, C. Oury,
C. Reenaers, E. Thédtre, E. Louis, M. Georges;

University of Liege, Liege, Belgium.

GWAS have mapped hundreds of risk loci for tens of complex diseases, in-
cluding inflammatory bowel disease (IBD). However, for most risk loci the
causative genes amongst positional candidates remain unknown.

To aid in the identification of causative genes, we have generated transcrip-
tome data for nine IBD-relevant cell-types in more than 200 healthy indivi-
duals. We have mapped cis- and trans-eQTL in all cell types. We first quanti-
fied tissular overlap between eQTL as well as their tissue-specific degree of
coincidence with IBD risk loci.

We then used the ensuing eQTL information to pinpoint likely causative
genes in known risk loci as follows. It is becoming increasingly apparent
that a substantial proportion of inherited risk is due to regulatory variants
that alter the expression profile of the causative genes. In such cases, and
independently of the number of risk variants involved, disease association
profile (i.e. the combination of p-values exhibited by all variants in a risk
locus) and eQTL association profile are bound to be highly correlated in the
disease-relevant tissue. We have devised and characterized the behavior of
metrics that measure such correlations. These metrics are made indepen-
dent of known disease-associated coding SNPs mapping to the risk loci of
interest. We have used these metrics to prioritize candidate genes in the 118
known risk loci associated with Crohn’s disease and/or Ulcerative Colitis.
eQTL-informed high-throughput resequencing of candidates in large case-
control cohorts to confirm their causality is in progress. Latest results will
be presented.

S02.1

Copy number variation and selection during reprogramming

A. Nagy;

Toronto, ON, Canada.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

S02.2

Investigating Genomic Heterogeneity in Breast Cancer by Single-Cell
Sequencing

N. Navin;

Houston, TX, United States.

As a tumor evolves from a single cell, it acquires complex somatic mutations
and diverges to form distinctlineages of clones. This intratumor heterogenei-
ty confounds basic research and clinical diagnosis, because tools do not exist
to resolve it. To address this problem, we developed a single-cell sequencing
method to profile genomic copy number in individual tumor cells. We used
this method to profile hundreds of single cells from two triple-negative (ER-,
PR- and Her2-) breast cancer patients. Analysis of 100 single cells from a
heterogeneous tumor revealed three distinct clonal subpopulations that re-
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present sequential clonal expansions. Additional analysis of 100 single cells
from a homogeneous primary tumor and its liver metastasis indicated that
a single clonal expansion formed the primary tumor and seeded the meta-
stasis. In both primary tumors, we also identified an unexpectedly abundant
subpopulation of genetically diverse ,pseudodiploid’ cells that do not travel
to the metastatic site. In contrast to the prevailing models of gradual tumor
progression, our data suggest that these tumors grew by punctuated clo-
nal expansions, in which hundreds of chromosomal rearrangements were
acquired in short bursts of evolution. Recently, we have also developed a
method to perform whole-genome sequencing of single cells. From this data
we can detection many classes of chromosomal mutations (point mutations,
indels and structural variants) at base-pair resolution in single cells. We are
using this tool to investigate several major areas of cancer biology including
invasion, metastasis and response to chemotherapy.

$02.3

Genomic instability in early stages of cancer development

A. C. Bester, E. Ozeri-Galai, B. Kerem;

Department of Genetics, The Life Sciences Institute, The Hebrew University, Jerusalem,
Israel.

Chromosomal instability in early cancer stages is caused by stress on DNA
replication. The molecular basis for this replication perturbation was
unknown. We showed the replication dynamics in cells in which a regulator
of S-the effect of other oncogenes and of micronutrients on the replicati-
on dynamics and genomic instability. These results will be presented and
discussed.

The perturbed DNA replication in early stages of cancer development in-
duces chromosomal instability preferentially at fragile sites. However, the
molecular basis for this instability was unknown. We showed that already
under normal conditions, replication fork progression along the fragile site,
FRA16C, is slow and forks frequently stall at AT-rich sequences, leading to
activation of additional origins. Under mild replication stress, the frequency
of stalling at AT-rich sequences is further increased. Strikingly, unlike in the
entire genome, in FRA16C additional origins are not activated, suggesting
that all potential origins are already activated under normal conditions. We
further studied the replication dynamics of another fragile site FRA16D. The
results of this analysis will be presented and discussed. Altogether, our re-
sults provide a mechanism explaining the replication stress sensitivity of
fragile sites and thus, the basis for genomic instability during early stages
of cancer.

S03.1

Epigenetic regulation of the circadian clock

P. Sassone Corsi;

Irvine, CA, United States.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

S03.2

Epigenetics in diabetes
A. El-Osta;
Baker IDI Heart and Diabetes Institute, Melbourne, Australia.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

S03.3

Epigenetics of the impact of early trauma on behavior across
generations

J. Bohacek;

Brain Research Institute, University/ETH Ziirich, Zurich, Switzerland.

The development and expression of behaviors in mammals are strongly
influenced by environmental factors. When favorable and positive, the-
se factors can facilitate appropriate responses and normal behaviors, but
when aversive and stressful, they can lead to behavioral pathologies. Adver-
se and traumatic events early in life are particularly strong risk factors for
behavioral and psychiatric conditions such as depression, personality and
conduct disorders, and antisocial behaviors. Such disorders can not only
affect the individuals directly exposed to trauma, but can also be transmit-
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ted and similarly expressed in the following generations’. The mechanisms
underlying the etiology and inheritance of behavioral symptoms induced
by traumatic stress early in life have been proposed to involve epigenetic
processes, but remain undefined. This talk will discuss novel developments
in transgenerational epigenetics, and introduce an experimental model of
early traumatic stress in mice that provides initial evidence for the contri-
bution of epigenetic processes to the inherited impact of stress on beha-
vior. This model shows that chronic and unpredictable maternal separation
causes depressive- and impulsive-like behaviors, social withdrawal and co-
gnitive defects in adult mice, and that these symptoms are transmitted to
the following offspring. It provides initial evidence that these alterations are
associated with persistent changes in DNA methylation in the promoter-as-
sociated CpG island of several genes, in the brain of the offspring and in the
germline of their stressed fathers?*. These findings suggest that epigenetic
mechanisms contribute to the impact of negative environmental conditions
early in life on adult behavior and its inheritance®®. Novel molecular can-
didate mechanisms thought to contribute to transgenerational epigenetic
inheritance will also be discussed.

References
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S04.1

Integrating clinical and genomic approaches to identify causative
genetic loci for nonsyndromic orofacial clefting

E. Mangold;

Institute of Human Genetics, University of Bonn, Bonn, Germany.

Formal genetic and epidemiological studies have indicated that the etiolo-
gy of nonsyndromic orofacial clefts is multifactorial, with both genetic and
environmental factors contributing to the phenotype. Improved understan-
ding of the etiology of clefting may facilitate development of new preven-
tative measures and therapeutic approaches, and could improve genetic
counselling for families at risk.

In this talk the latest genetic findings for nonsyndromic orofacial clefts will
be discussed as well as their biological and functional implications.

Most epidemiological and molecular genetic studies of nonsyndromic orofa-
cial clefts have been performed in patients with nonsyndromic cleft lip with
or without cleft palate (nsCL/P), which is the most common form of oro-
facial clefting. Nonsyndromic cleft palate only (nsCPO) is the second most
common subtype, and only limited research has been conducted into the
genetic factors underlying nsCPO.

For nsCL/P linkage and candidate gene studies have attempted to elucidate
the underlying genetic architecture, however, only the interferon regulatory
factor 6 (IRF6) gene has been identified as causative. Recent genome-wide
association studies (GWAS) have substantially extended our knowledge of
the underlying risk factors. Four GWAS of nsCL/P have been conducted, and
these have identified five new chromosomal loci. One locus, located in an
intergenic region of chromosome 8q24, has been implicated in all GWAS
and constitutes a major susceptibility locus. Although there is considerable
overlap between studies in terms of the regions identified (particularly for
the loci at 8q24 and 10q25), the causative variants still await identification.
With the exception of 8924, each of the identified loci harbors candidate
genes. However, proof of causality is still lacking in all cases.
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S04.2

Dissecting Treacher Collins syndrome using the mouse as a model
organism

M. J. Dixon’, P. A. Trainor?, J. Dixon’;

1University of Manchester, Manchester, United Kingdom, *Stowers Institute for Medical
Research, Kansas City, MO, United States.

Treacher Collins syndrome (TCS) is an autosomal dominant disorder of
craniofacial development that occurs with an estimated incidence of 1 in
50,000 live births. TCS is characterized by a combination of: bilateral down-
ward slanting of the palpebral fissures; colobomas of the lower eyelids with
a paucity of eyelashes medial to the defect; hypoplasia of the facial bones;
cleft palate; malformation of the external ears; atresia of the external audi-
tory canals; and bilateral conductive hearing loss. A high degree of inter- and
intra-familial variation in the clinical phenotype is observed. The majority of
TCS patients are heterozygous for a mutation in TCOF1 which introduces a
premature termination codon into the encoded protein Treacle. Treacle is a
nucleolar phosphoprotein which co-localizes with upstream binding factor
(Ubf) and RNA polymerase 1 in nucleolar organizing regions where it func-
tions in ribosomal DNA (rDNA) gene transcription.

To investigate the developmental basis of TCS, we have generated a mouse
model through germline mutation of Tcof1. Haploinsufficiency of Tcof1 re-
sults in marked apoptosis in the neuroepithelium leading to a deficiency
of migrating neural crest cells and resulting in severe craniofacial malfor-
mations. We have further demonstrated that Treacle is required cell auto-
nomously for the formation and proliferation of neural crest cells and that
Treacle elicits its role through regulating the production of mature riboso-
mes. Subsequently, we have demonstrated that haploinsufficiency of Tcof1
induces nucleolar stress and p53 checkpoint activation which results in p53
stabilization and cyclin G1-mediated, cell-cycle arrest. Collectively, these
perturbations underpin the tissue specificity of neuroepithelial apoptosis
and neural crest cell hypoplasia characteristic of TCS. Importantly, chemical
or genetic inhibition of p53 prevents cyclin G1-driven apoptotic elimination
of neural crest cells and rescues the craniofacial abnormalities associated
with mutations in Tcof1. Notably, recent evidence has indicated that a subset
of TCS cases arise from mutations in two genes encoding subunits of RNA
polymerases I and I1I, POLR1D and POLRIC, providing further evidence that
TCS is a ribosomopathy.

S04.3

Human Facial Dysostoses

D. Wieczorek;

Institut fiir Humangenetik, Universitdtsklinikum Essen, Essen, Germany.

Human facial dysostoses can be subdivided into mandibulofacial (MFD) and
acrofacial dysostoses (AFD). Both are characterized by hypoplasia of facial
structures derived from the first and second branchial arches. In addition to
facial findings AFDs include anomalies of the extremities.

The best known MFD is the Treacher Collins syndrome, a monogenic disea-
se caused by mutations of the TCOF1, POLR1D or POLR1C genes (Dauwerse
et al., 2011), which are involved in rRNA transcription. MFD with microce-
phaly is another important form of MFD. Very recently, haploinsufficiency
of a spliceosomal GTPase encoded by the EFTUD2 gene was identified in
these patients (Lines et al.,, 2012). Other MFDs such as MFD type Toriello or
Burn-McKeown syndrome are more rare and their molecular etiology has
not been resolved so far.

AFDs fall into two groups: i) AFDs with postaxial malformations of extremi-
ties, e.g. Miller syndrome, and ii) AFDs with preaxial involvement, e.g. Nager
syndrome. Miller syndrome is caused by mutations within the DHODH gene,
involved in the pyrimidine biosynthesis pathway (Ng et al., 2010). Haploin-
sufficiency of SF3B4, a component of the pre-mRNA spliceosomal complex,
leads to Nager syndrome (Bernier et al., 2012). In other, much rarer AFDs
the molecular etiology is still unknown.

S05.1

Alzheimer’s disease

J. Williams;

Cardiff, United Kingdom.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.
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S05.2

Schizophrenia Genetics

M. O’Donovan;

MRC Centre for Neuropsychiatric Genetics and Genomics, Institute of Psychological
Medicine and Clinical Neurosciences, Cardiff University, Cardiff, United Kingdom.

It has long been known that schizophrenia has high heritability, but as for
other complex disorders, identifying the specific genes responsible has been
a major challenge. However, through the technological revolution in geno-
mics, and by the deployment of very large samples through international
collaboration, highly significant evidence for the involvement of around 15
common genetic variants has emerged, each making a small contribution to
risk of the disorder. Replication studies suggest that of 81 independent vari-
ants surpassing p<10-5 in the largest schizophrenia GWAS, the vast majority
are likely to be true risk variants but it is also clear from multi-locus tests
that around a thousand or more risk variants exist. There is clear evidence
that these common variants substantially overlap with risk variants for
bipolar disorder, and emerging evidence that they also overlap with those
conferring risk of other disorders, in particular ADHD. The same develop-
ments that have allowed GWAS have also identified a number of abnorma-
lities of chromosome structure with clear evidence for their involvement in
schizophrenia and that these occur as de novo mutations in about 5% of
cases. Although rare, the CNVs confer a substantial increase in risk of schi-
zophrenia to carriers as well as to other neurodevelopmental phenotypes
including ADHD, Autism and Intellectual Disability. Although only a small
amount of the total genetic variation that contributes to schizophrenia and
bipolar disorder has been allocated to specific DNA variants, recent findings
have strongly implicated specific aspects of neuronal function that are of
importance in the pathogenesis of psychosis.

S05.3

Bipolar affective disorder

S. Cichon;

Bonn, Germany.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

S06.1

Tailoring and implementing aCGH for prenatal diagnosis: experience
from Hong Kong

R. K. W. Choy;

Chinese University of Hong Kong, Hong Kong, China.

Microarray analysis has been recognized as a powerful diagnostic tool for
detection of chromosome copy number aberrations in infants and child-
ren with congenital malformations and neurodevelopmental disabilities.
Although microarray-based comparative genomic hybridization (aCGH)
was made available at the same time as the postnatal setting, in the prena-
tal setting it has had a slower adoption rate. Based on the CNVs abnorma-
lity rate detected from the recent NICHD sponsored multicentre trial and
meta-analysis reported, aCGH is a more sensitive diagnostic test and adds
incremental value to conventional karyotyping. There were also emerging
evidences suggested that a targeted or lower resolution array appeared to
be more appropriate for the detection of majority of clinically relevant chro-
mosome copy number abnormalities while maintaining a low rate of results
with unknown clinical significant. Our laboratory has been offering , one-
stop” prenatal screening and diagnostic service using low resolution targe-
ted array (aCGH; 4x44K) since 2009. In this study, we present a prospecti-
ve follow-up survey of 500 pregnancies after prenatal screening and aCGH
analysis with subsequent antenatal care in our unit. This is a prospective
follow-up study, using pregnancy outcome as the end point to investigate
the accuracy, efficacy, clinical advantages and shortcoming of prenatal dia-
gnosis using targeted aCGH as compared to standard conventional chromo-
some analysis using microscopy and QF-PCR. A few cases neglected by aCGH
but subsequently identified to have chromosomal or genetic abnormalities
by other methods will be discussed.

S06.2

Prenatal diagnosis: Challenges in the interpretation of high resolution
genetic screening tests

K. Devriendt;

Center for Human Genetics, UZ Leuven, Leuven, Belgium.

High resolution genetic screening tests based on array-CGH are being in-
troduced in the prenatal setting. They significantly increase the detection
of genetic variants with clinical implications. Several flow-charts exist for
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the interpretation of CNV’s in postnatal setting. However, the clinical inter-
pretation of CNV’s in a prenatal setting is more challenging compared to a
postnatal setting, since the clinical information needed to interpret CNV’s is
often incomplete, time is pressing and decisions taken are irreversible. In
high risk pregnancies, e.g. (multiple) malformations detected on ultrasound,
the added value of array-CGH often is limited, since decisions with regard to
pregnancy management are already taken based on the detected anomalies.
In contrast, array-CGH can have a major added value as a screening tool in
low risk pregnancies, this has to be outweighed against the difficult issues
such as CNV’s with reduced penetrance, variable expressivity and pleiotro-
pic effects, unclassified CNV’s, incidental findings etc. The huge demand for
pre-test counseling raised by these difficulties cannot be met by most ge-
netic centers. Also, one can question to what extent parents can take truly
informed decisions, not only on taking a prenatal array-CGH test, but also
taking decisions regarding pregnancy management if a variant is detected.

S06.3

Get ready for the flood of fetal gene screening
H. T Greely;
Stanford, CA, United States.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

S07.1

Pharmacogenomic biomarkers: growing promise and hype

W. Sadee;

The Ohio State University, Columbus, OH, United States.

Genomic sciences supported by ultra-high throughput technologies begin
to change the landscape of medicine, disease prevention, and therapy. De-
velopment of genomic biomarkers guiding drug therapies has moved to the
forefront of translation into clinical practice. The US FDA's Table of Pharma-
cogenomic Biomarkers in Drug Labels (1) now contains >120 drug entries
where evidence of a genetic effect has been described. However, confidence
in the presented evidence and effect size with regards to drug response or
toxicity vary over a wide range - from definitive clinical recommendations
to ‘for information only’. While strong genetic factors predictive of adverse
drug reactions move into clinical practice as biomarker tests, drug efficacy
is typically multifactorial, with few tests capable of predicting outcomes -
companion biomarker tests for targeted cancer chemotherapy a possible
exception. Yet accurate prediction of positive response to therapy has the
potential to improve drug therapy substantially, while much of the genetic
variability in drug response genes has yet to be discovered. Our research fo-
cuses on expression genetics, based on the premise that regulatory variants
(affecting transcription, RNA processing, and translation) are more preva-
lent than nonsynonymous SNPs that alter protein function directly. I will
present specific examples and highlight emerging opportunities and hurdles
to translation of genetics/genomics into therapeutic advances. Supported
by NIH U01 GM092655.

1. http://www.fda.gov/Drugs/ScienceResearch/ResearchAreas/Pharmaco-
genetics/ucm083378.htm

S07.2

Clinical pharmagenomics: perspectives and limitations

M. Schwab'?;

1Dr Margarete Fischer-Bosch Institute of Clinical Pharmacology, Stuttgart, Germany,
2Department of Clinical Pharmacology, University Hospital, Tuebingen, Germany.

Variation in drug disposition and response among patients is a major con-
cern associated with many therapeutical agents used in all disciplines of
medicine. The clinical relevance of variability is most evident with drugs
that have a narrow therapeutic window (i.e., the dose used is close to the
dose probably resulting in drug-related toxicity in most individuals). With
increasingly information available from the Human Genome Project and the
HapMap Project, pharmacogenomics aims to elucidate the genomic deter-
minants of drug efficacy and toxicity. For instance, variants in genes that
are relevant for ADME processes such as drug metabolizing enzymes, drug
transporters and nuclear receptors have profound effects on patient outco-
me. Recent clinically important examples are pharmacogenomics of tamoxi-
fen, a well established drug for treatment of postmenopausal breast cancer,
and pharmacogenomics of clopidogrel, an antiplatelet drug. However, it is
unlikely that one single gene will affect exclusively disease or treatment out-
come, and therefore a more comprehensive approach will be to consider
genetic polymorphisms in entire biological/ pharmacological pathways. Re-
cently developed ‘-omics’ appoaches (e.g. genomics, transcriptomics, prote-
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omics, metabonomics) will be helpful to identify further putative targets for
better prediction of drug response and will complement each other. Array
technologies (e.g. cDNA arrays, GWA), next generation sequencing and me-
tabonomics have shown to be helpful for identifying novel genes, redefining
disease diagnosis and predicting therapy response to specific drugs. Finally,
non-genetic factors as well as epigenetics (e.g. methylation, miRNA) have to
be considered more intensively in the future. Experimental as well as compu-
tational approaches are required to obtain holistic, mechanistic information
on disease networks and drug response. Thus, only systems pharmacology
allows the integration of the systems-level understanding of drug response
with genome medicine to promote the idea of personalized medicine.

S07.3

Pharmacogenomics - Is it a hype really?
H. J. Guchelaar;
Leiden, Netherlands.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

S08.1
Research about psychological issues related to genetic counselling

and genetic testing: a personal view on past, present and future
G. Evers-Kiebooms;
Department of Human Genetics, University of Leuven, Leuven, Belgium.

Notwithstanding the complex psychological risks faced by individuals at
increased risk for developing genetic disease or for having offspring with
genetic disease, psychological issues related to genetic risk, genetic coun-
selling and genetic testing were hardly studied before 1980. Thereafter
the attention for the psychological dimension increased rather slowly and
moreover most studies were descriptive and did not use adequate control
groups . In several countries the success of the human genome project also
stimulated research on other than technical or medical aspects of the new
genetics. Unfortunately more attention and funding went to ELSI (Ethical,
Legal, Social issues) than to Psychological issues. ELSI instead of PELSI---

The fact that the “teaching model” of genetic counselling dominated the
“counselling model” for many years, resulted initially in psychological
research that was mainly focused on cognitive aspects of genetic counse-
ling (understanding of probabilistic information, recall of risks). Seymour
Kessler played an important role in drawing the attention on genetic coun-
seling as a complex communication process and on the factors involved in
processing emotionally laden information, coping with genetic disease and
communication about genetic issues within the family. The first part of the
presentation is dedicated to a personal selection of research findings about
the impact of genetic counselling as well as about directiveness versus non-
directiveness.

The progress in diagnostic possibilities allowed the detection of more and
more genetic diseases in adults or children, prenatally and even in the em-
bryo. The second and major part of the presentation consists of a personal
looking back on research about psychological aspects of prenatal testing,
carrier testing and predictive testing. For each of the three types of genetic
testing two major dimensions will be considered: decision making about
testing and the psychological impact of testing. Where applicable in the
context of predictive testing attention will also be paid to a third dimensi-
on: psychological issues involved in preventive health behavior or life style
changes that may be induced by a genetic test result. The focus in this part
of the presentation will be on predictive testing, prenatal testing and pre-
implantation genetic diagnosis for Huntington’s disease, with special atten-
tion for longitudinal studies evaluating the impact of the test result on the
psychological wellbeing of the tested person and his or her partner and on
subsequent family planning.

So far psychological research to delineate the challenges as well as the pit-
falls of whole genome sequencing for predicting future health problems is
very limited. Based on relevant research in psychological decision making
and health psychology, mainly on risk perception, the consequences of in-
formation overload and differences in coping style, a few comments will be
formulated in the closing part of the presentation.
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$08.2

Risk Communication and Behaviour Change: Exploring the Chasm
T. Marteau;
London, United Kingdom.

There is a strong belief held by the public, health care practitioners and sci-
ence funders that using biomarkers and in particular genotypes, will mo-
tivate behavior change to reduce the identified risks. This paper will pre-
sent the result of a recently updated Cochrane Review which supports the
conclusions of the original review (Marteau et al 2010) that communicating
genetic risk information is unlikely to make much discernible impact upon
the change in behaviour needed to reduce the high and rising rates of non-
communicable diseases attributable to smoking, diet and physical inactivity.
This is in keeping with recent evidence from neuroscience and psychology
that highlights the finding that much behaviour taking place outside of awa-
reness.

While the communication of genetic risk information is unlikely to form
part of broader public health strategies to change health related behavior
in order to improve population health, genetic and other biomarker-based
risk information will continue to be given in some clinical contexts. The next
generation of research in this latter context could usefully take as its starting
points first, that there is nothing particularly motivating about biomarker
risk information and second, that engagement in some programmes can
change health-related behaviour.

Key references

Marteau TM, French DP, Griffin S], Prevost AT, Sutton SR, Watkison C, Attwood
S, Hollands GJ. Effects of communicating DNA-based disease risk estimates
on risk-reducing behaviours. Cochrane Database of Systematic Reviews. 2010
issue 10 Art. No.: CD007275. DOI: 10.1002/14651858.CD007275.pub2
Evans JP, Meslin EM, Marteau TM, Caulfied T Deflating the genomic bubble.
Science 2011 33: 861-2.

S08.3

Psycho-onco-genetics: historical background and future challenges

E. M. A. Bleiker;

The Netherlands Cancer Institute, Amsterdam, Netherlands.

‘Psycho-onco-genetics’ is the domain where psychology, oncology and gene-
tics meet. A brief historical background of the three sciences is presented,
followed by suggestions for future research.

Cancer is as old as mankind. In Western countries, first successful treat-
ments for cancer were given between 1900 and 1950. In the 1960s, the ta-
boo decreased and a cancer diagnosis was more openly communicated to
the patient. At that time, psychology and psychiatry entered oncology. By
the mid-seventies, the first psycho-oncological investigators studied issues
like anxiety and depression. Questionnaires assessing ‘quality of life’ were
developed in the 1980s and 1990s, to measure physical, social, and emo-
tional wellbeing. In the 21 century, the screening of cancer patients for
distress (‘the 6" vital sign’) is being advocated. Parallel to the developments
in cancer treatment and psycho-oncology, the field of genetics developed.
The hypothesis that a disease like breast cancer could be inherited was for
the first time reported by Paul Broca in 1866. In 1953, Watson and Crick
were among the first to report on the structure of DNA, and more impor-
tant discoveries followed in the next decades. In the 1960s the first papers
on genetic counseling for cancer appeared. A literature search on this topic
revealed over 10.000 papers published since 1967, with a strong increase
in the 1990s, when a number of genes associated with cancer syndromes
were identified.

Concerns were raised about the possible negative psychosocial impact of
genetic testing and preventive surgery for (breast) cancer. In general, results
did not support this concern. However, a number of questions still need to
be answered. For example: are the currently used distress-questionnaires
sufficiently sensitive to assess the specific problems encountered by the
counselees? Are those who do not request counseling psychologically more
vulnerable? To what extent should counselors play an active role in the com-
munication of genetic test results to distant relatives of mutation carriers?
What will be the best use of SNP’s in clinical practice, and how can we sup-
port counselees with coping with these small elevated risks for cancer? How
can we improve psycho-education about reproductive decision making such
as prenatal and pre-implantation genetic diagnosis? In addition, a number
of questions need to be answered when commercial genetic testing will ar-
rive in Europe, making genetic testing accessible without the intervention of
a trained genetic counselor.
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S09.1

Opposing roles for IL-23 and IL-12 in maintaining occult cancer in an
equilibrium state

M. W. Teng'?, M. D. Vessely®, H. Duret’, N. McLaughlin’, J. E. Towne*, R. D. Schreiber®, M.

J. Smyth?;

1Peter MaCallum Cancer Centre, Melbourne, Australia, ?Sir Peter MacCallum Department
of Oncology, University of Melbourne, Melbourne, Australia, *Department of Pathology
and Immunology, Washington University School of Medicine, St Louis, MO, United States,
“Inflammation Research, AMGEN Incorporated, Seattle, WA, United States.

The detailed mechanism controlling the equilibrium phase of cancer im-
munoediting that results in immune-mediated dormancy of cancer remains
to be delineated. Here, we investigate the length of the equilibrium phase
during immune control of methycholanthrene (MCA) induced cancers and
extend these observations to aging, cancer prone p53 mutant mice. We also
demonstrate, for the first time, the critical and opposing roles of IL-23 and
IL-12 in maintaining cancer cells in a state of immune-mediated dormancy.
Over a series of experiments, inhibition of IL-23p19 was shown to reduce
the malignant potential of lesions established by MCA inoculation, while
inhibition of IL-12/23p40 enhanced tumor outgrowth. Furthermore, ago-
nistic anti-CD40 antibody treatment mimicked the effects of anti-IL-23p19
mAb treatment. Other cytokines such as IL-4, IL-17, TNF, and IFNaf3, which
are known to play important roles either in MCA tumorigenesis or in the
elimination phase of cancer immunoediting did not play critical roles in
maintaining the equilibrium phase. Taken together, these data indicate op-
posing roles for IL-23 and IL-12 in determining the outgrowth versus dor-
mancy of occult neoplasia and suggest a potential long-term danger in using
IL-12/23p40 antibodies for treating human autoimmune inflammatory dis-
orders.

$09.2

Paracrine and Autocrine Signals Induce and Maintain Mesenchymal
and Stem-Cell States in the Breast

C. Scheel;

Helmholtz Center Munich, German Research Center, for Environmental Health,
Neuherberg, Germany.

The epithelial-mesenchymal transition (EMT) has been associated with the
acquisition of motility, invasiveness, and self- renewal traits. During both
normal development and tumor pathogenesis, this change in cell phenotype
is induced by contextual signals that epithelial cells receive from their mi-
croenvironment. The signals that are responsible for inducing an EMT and
maintaining the resulting cellular state have been unclear.

We describe three signaling pathways, involving transforming growth factor
(TGF)-beta and canonical and noncanonical Wnt signaling, that collaborate
to induce activation of the EMT program and thereafter function in an au-
tocrine fashion to maintain the resulting mesenchymal and stem cell-like
state. Importantly, the downregulation of endogenously synthesized inhibi-
tors of autocrine signals by epithelial cells enables the induction of the EMT
program. Conversely, disruption of autocrine signaling by added inhibitors
of these pathways inhibits migration and self-renewal in primary human
mammary epithelial cells and reduces tumorigenicity and metastasis by
their transformed derivatives.

Our results indicate that ongoing autocrine signaling is required for mainte-
nance of mesenchymal and stem cell traits both in primary and transformed
mammary epithelial cells. At the same time, given the appropriate signaling
context, these factors act in a paracrine manner that allow the derivation of
mesenchymal and stem cell-like cells in both primary and transformed po-
pulations of mammary epithelial cells that do not display these attributes.
In the longer term, our observations may provide the basis for efficiently
inducing differentiated epithelial cells to pass through an EMT and enter
into a SC state without relying on genetic alteration. Such an approach may
eventually be of great utility in the area of regenerative medicine. Acting in
the opposing direction, the tumor-initiating cells of certain carcinomas may
be forced to exit the mesenchymal, stem cell-like state by therapeutically
interrupting multiple autocrine signaling pathways required for their conti-
nued residence in this state.

S09.3

Microsatelite instability and cancers: From biology to clinics
A. Collura, A. Duval;
Inserm, Team ,Microsatellite Instability and Cancer; Paris, France.

Recently, we identified a mutated form of HSP110 (HSP110DE9) in a subset
of colorectal cancer (CRC), i.e. CRC displaying microsatellite instability (MSI)
(Dorard et al,, Nat. Med. 2011). The human tumour phenotype referred to as
MSI is frequent, being associated with inherited neoplasms (Lynch syndro-
me) and with 10-15% of sporadic colon, gastric and endometrial cancers.
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Unpublished results we recently obtained show that HSP110 is frequently
mutated in human MSI neoplasms regardless of their primary location.
Heat shock proteins (HSPs) are necessary for cancer cell survival. The
HSP110DE9 mutant is the first HSP inhibitor produced endogenously by the
cancer cell. It is generated from an aberrantly spliced mRNA and lacks the
HSP110 substrate binding domain. HSP110DE9 expression is observed at
variable levels in MSI cancer cells and tightly correlates with the size of al-
lelic deletions in a T17 DNA repeat located in HSP110 intron 8. HSP110DE9
impaired both the normal cellular localization of HSP110 and its interaction
with other HSPs, thus abrogating the chaperone activity and anti-apoptotic
function of HSP110 in a dominant negative manner. Forced overexpression
of HSP110AE9 causes the sensitization of cells to anticancer agents such
as oxaliplatin and 5-fluorouracil regardless of their microsatellite status.
Importantly, these in vitro results have clinical significance, since MSI CRC
highly expressing HSP110DE9 due to large T17 deletions show significant-
ly longer relapse-free survival and response to chemotherapy compared to
those with a low ratio (Collura et al., Submitted). More generally, we suspect
HSP110 mutation to constitute a first step towards understanding of the
clinical behaviour of colorectal, gastric and endometrial MSI tumours that
have been reported to show an improved prognosis and possibly a different
response to chemotherapeutic agents.

$10.1

Estimation of the human mutation rate by whole-genome sequencing
L. Jorde’, C. D. Huff’;

!Department of Human Genetics, University of Utah School of Medicine, Salt Lake City,
UT, United States, ?’Anderson Cancer Research Center, Houston, TX, United States.

Whole-genome sequences of related individuals in large pedigrees provide
new opportunities and challenges for disease-gene discovery. They also per-
mit direct estimates of sex-specific human mutation rates. We have analyzed
whole-genome sequence data from 21 individuals in a 5-generation pedi-
gree that was ascertained because of autosomal dominant transmission of
cardiac septal defects. We used our VAAST software package to identify the
disease-causing mutation. VAAST incorporates pedigree information and
the observed inheritance pattern with information about genetic variation
in a control population and amino acid substitution severity under a unified
likelihood analysis framework The variant responsible for septal defects in
the family is a known missense mutation in the GATA4 gene that had been
previously identified through traditional linkage analysis. In our whole-
genome analysis of the septal defect phenotype, the GATA4 gene was high-
ly significant (Bonferroni corrected p-value = 8.9x107%), and no other gene
reached statistical significance. To estimate the male-specific intergenera-
tional mutation rate, we identified novel single nucleotide variants (SNVs)
that were absent in a father but were present on the paternal chromoso-
mes of one of the father’s offspring. We identified 12 de novo mutations in
approximately 600 Mb of sequence data, with estimated false-positive and
false-negative rates of less than 1x10-3. We estimated a male-specific, inter-
generational mutation rate that is approximately five times greater than the
female-specific mutation rate. This result agrees well with estimates based
on phylogenetic comparisons. It is also consistent with our mutation rate
estimates based on a three-generation kindred in which two members of the
third generation have Miller syndrome.

$10.2

Fragile genomes generate more de novo mutations
E. Eichler;
Seattle, WA, United States.

No abstract received as per date of publication. Please check the program-

me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

$10.3

De Novo Mutations in Neurodevelopmental disorders

G. A. Rouleau, ]. Michaud;

Centre of Excellence in Neurosciences of Université de Montréal, Centre Hospitalier de
I'Université de Montréal, Faculty of Medicine, Université of Montréal, Montreal, QC,
Canada.

INTRODUCTION: Schizophrenia (SCZ), autism spectrum disorders (ASD)
and intellectual deficiency (ID) are common, devastating and poorly treated
neurodevelopmental brain disorders. The wide spectrum of symptoms and
clinical variability in these disorders suggest a complex genetic etiology,
which is consistent with the numerous loci thus far identified by linkage,
copy number variation and association studies. Although heritability in all
three disorders may be as high as ~80%, the genes responsible for much
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of this heritability remain to be identified. Based on the observed redu-
ced reproductive fitness, the relatively uniform world wide incidence, the
increased risk of disease with increasing paternal age and the phenotypic
complexity of each disease, we, and others, hypothesized that a fraction of
this missing heritability may be the result of the occurrence of de novo mu-
tations affecting any of a large number of genes. In order to test this hypo-
thesis we first sequenced over 400 synaptic genes in 148 subjects with SCZ,
148 subjects with ASD and 96 subjects with ID. Many likely de novo mutati-
ons were identified - these plus relevant functional studies will be presen-
ted. Next we sequenced the exomes of SCZ, ASD and ID probands, plus their
parents, identifying numerous additional de novo mutations (DNMs). In ad-
dition, 1/4 of identified DNMs are nonsense mutations, which is more than
what is expected by chance. Interestingly, some of the identified genes, such
as SHANK3, show deleterious de novo mutations in patients from the three
disease cohorts, suggesting close biological overlap in these disorders. Our
study supports the notion that DNMs may account for some of the missing
heritability SCZ, ASD and ID while providing a list of genes possibly involved
in disease pathogenesis.

S11.1

Genetic basis of primary microcephaly
C. G. Woods;
Cambridge, United Kingdom.

Primary Microcephaly can be inherited as a dominant and recessive disor-
der. Dominant genes are KIF11, and others to be reported. For KIF11 he-
mizygosity appears to be the mutational mechanism. Recessive genes are
MICROCEPHALIN, WDR62, CDK5RAP2, CEP152, ASPM, CPAP, STIL and
CEP63, with others to be reported. The mutational mechanism is null muta-
tions - non-sense, splicing and frame-shifting INDELS. The exception being
WDR62, where mis-sense mutations are found, but non-sense mutations
additionally cause cerebral dysplasia.

All the Primary Microcephaly genes encode proteins involved in mitosis.
One is involved in the timing of entry into mitosis, others in the mitotic
spindle and the remainder in centrosome and centriole function during mi-
tosis. These processes are ubiquitous, but it remains unexplained why it is
only the brain that is affected. Furthermore, no unifying mechanism has yet
emerged to explain how these particular mitotic apparatus proteins interact
to modulate brain growth.

S11.2

Clinical aspects of primary microcephaly

A. Verloes;

Paris, France.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

S11.3

DNA repair and microcephaly
B. Wollnik;
Kdéln, Germany.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

S$12.1

Molecular classification of primary lymphedema
P. Ostergaard;
St. George's University of London, London, United Kingdom.

We have demonstrated that stringent phenotyping can be helpful in gene
identification. Building on 12 years of experience in our Primary Lympho-
edema Clinic at St George’s Hospital, London, an updated classification of
this condition has been proposed by Connell et al (2012, Clin Genet). This
new tool has been useful in our research department and we have had suc-
cess in identifying genes for Primary Lymphoedema using this rigorous
phenotyping combined with linkage analysis, Sanger sequencing and/or
Whole Exome Sequencing. In this talk, the classification pathway for Prima-
ry Lymphoedema will be presented together with the latest genes we have
discovered such as GJ/C2, GATAZ and KIF11.
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$12.2

Mouse models of lymphedema
T. Petrova;
Epalinges, Switzerland.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

§12.3

Therapeutic trials in lymphedema

K. Alitalo;

Helsinki, Finland.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

S$13.1

Exome sequencing in sporadic autism spectrum disorders
J. Shendure;
Seattle, WA, United States.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

$13.2

Autism genetics: at the crossroads of genomics and cognitive
neuroscience

D. H. Geschwind;

Los Angeles, CA, United States.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

$13.3

Large-scale dissection of molecular networks and mechanisms
underlying Intellectual Disability Disorders

A. Schenck;

Nijmegen, Netherlands.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

S14.1

Identification of cis- and trans-regulatory variation modulating
microRNA expression levels

S. Antonarakis;

Geneva, Switzerland.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

S$14.2

Interrogating the RNA heterogeneity within cellular compartmens

R. Guigo;

Center for Genomic Regulation, Barcelona, Spain.

The unfolding of the instructions encoded in the genome is triggered by the
transcription of DNA into RNA, and the subsequent processing of the resul-
ting primary RNA transcripts into functional mature RNAs. RNA is thus the
first phenotype of the genome, mediating all other phenotypic changes at
the organism level caused by changes in the DNA sequence. While current
technology is too primitive to provide accurate measurements of the RNA
content of the cell, the recent development of Massively Parallel Sequencing
Instruments has dramatically increased the resolution with which we can
monitor cellular RNA. Using these instruments, the ENCODE project has sur-
veyed the RNA content of multiple cell lines and subcellular compartments.
The results of these surveys underscore pervasive transription, as well as
great RNA heterogeneity between and within cells. Comparison of RNA sur-
veys with other genome wide epigenetic surveys_such as those of binding
sites for Transcription Factors, or of Histone modifications_reveals a very
tightly coupling between the different pathways involved in RNA processing,
transcription and splicing in particular.
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S$14.3

Transcribed dark matter: meaning or myth?
C. Ponting;
Oxford, United Kingdom.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

$15.1

LRPS5 in bone

M. Warman;

Boston, MA, United States.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

$15.2

Acromelic dysplasia and TGFbeta signaling

V. Cormier-Daire;

Paris, France.

The acromelic dysplasia group includes four disorders namely Weill-Mar-
chesani Syndrome (WMS), Geleophysic Dysplasia (GD), Acromicric dysplasia
(AD) and Myhre syndrome (MS), all characterized by severe short stature,
short extremities, restricted joint mobility, thick skin and pseudomuscular
build. They are distinct by additional features and their pattern inheritance.
WMS is characterized by the presence of dislocation of microspherophakia
and has autosomal dominant or recessive mode of inheritance. GD is the
more severe one, resembling a storage disorder with a progressive cardiac
valvular thickening, tip toe walking, tracheal stenosis, bronchopulmonary
insufficiency and often an early death. AD has an autosomal dominant mode
of inheritance, distinct facial and skeleton features (a hoarse voice and in-
ternal notch of the femoral head). Finally, MS is sporadic, characterized by
prognathism, deafness, developmental delay, thickened calvarium, and large
vertebrae with short and large pedicles.

We first identified mutations in Fibrillin1(FBN1) in the dominant form of
WMS and then mutations in A Disintegrin-like And Metalloproteinase do-
main with ThromboSpondin type 1 repeats 10 (ADAMTS10) in the recessive
form of WMS. The function of ADAMTS10 is unknown but these findings
support a direct interaction between ADAMTS10 and FBN1.

We then identified mutations in ADAMTSLZ in the recessive form of GD and
a hotspot of mutations in FBN1 in the dominant form of GD and in AD (exon
41-42, encoding TGFp binding protein-like domain 5 (TB5) of FBN1). The
function of ADAMTSL2 is unknown. Using a yeast double hybrid screen, we
identified Latent TGFB Binding Protein 1 as a partner of ADAMTSL2. We
found an increased level of active TGFf in the fibroblast medium from pa-
tients with FBN1 or ADAMTSLZ2 mutations and an enhanced phoshorylated
SMAD?2 level, allowing us to conclude at an enhanced TGFf signaling in GD
and AD. Finally, a direct interaction between ADAMTSL2 and FBN1 was de-
monstrated suggesting a dysregulation of FBN1/ADAMTSL2/ TGFf interre-
lationship as the underlying mechanism of the short stature phenotypes.
To identify the gene responsible for MS, we performed exome sequencing
in 2 MS and selected SMAD4 as a candidate gene. We identified de novo mis-
sense mutations, all involving Isoleucine residue at position 500, in the MH2
domain of SMAD4 in a total of 20 MS patients. In MS fibroblasts, we found
decreased ubiquitination level of SMAD4 and increased level of SMAD4 sup-
porting a stabilization of SMAD4 protein. Functional SMAD4 is required for
canonical signal transduction through the oligomerization with phospho-
rylated SMAD2/3 and SMAD1/5/8. We therefore studied the nuclear locali-
zation of mutant SMAD complexes and found that the complexes translocate
to the nucleus. We finally observed a decreased expression of downstream
TGFf target genes supporting impaired TGFf driven transcriptional control
in MS.

All together, our findings support a direct link between the short stature
phenotypes and the TGFf signalling. However, the finding of enhanced
TGFf signaling in Marfan phenotypes suggest the existence of yet unknown
mechanisms regulating TGFf action, possibly including tissue specific mo-
dulations. Finally, remembering the severity of GD, our ultimate goal is the
design of drugs that can selectively inhibit this pathway.

§15.3

Osteogenesis imperfecta

B. Lee;

Baylor College of Medicine and Howard Hughes Medical Institute, Houston, TX, United
States.

ESHG Concurrent Symposia

Over the past several years, a discovery of new genes causing osteogenesis
imperfecta (OI) has provided exciting new insights into bone biology and the
pathogenesis of brittle bone disease. At the same time, therapeutic studies
in the area of osteoporosis have led to study of osteoporosis drugs in osteo-
genesis imperfecta. Most have focused on the use of anti-resorptive approa-
ches such as intravenous bisphosphonates. More recently studies focused
on anabolic therapies such as intermittent parathyroid hormone have been
performed in adults with OI. The different clinical and diagnostic endpoints
for these studies will be reviewed and potential new therapies informed by
pathophysiological discoveries on these new OI genes will be discussed.

§16.1

To Tell or Not to Tell - How should we handle incidental findings
obtained in the course of genome sequencing?

C. Netzer;

Universitdt Kéln, Medizinische Fakultdt - Uniklinik KélIn, Institut fiir Humangenetik,
Koln, Germany.

Next-generation sequencing (NGS) technologies have revolutionized gene-
tic research within a few years and may very soon become part of routine
clinical testing. There is a growing debate about the question whether inci-
dental genetic findings about disease susceptibilities should be reported to
the patients or research participants in all cases, in special cases, or not at
all. The answer to this question is crucial for the informed-consent procedu-
re and for the work-up of NGS data-sets. In this talk, some real-life examp-
les of incidental genetic findings will be presented to illustrate the multiple
dimensions of the problem. Possible solutions will be discussed with the
audience.

$16.2

Biobanks: should individuals be informed of findings from biobank
studies? Can informed consent be realized?

A. Cambon-Thomsen;

Toulouse, France.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

$16.3

Informed consent in non-invasive prenatal diagnosis

H. Strange, Z. Deans, A. Newson;

ESRC Centre for Economic and Social Aspects of Genomics (Cesagen), Cardiff, United
Kingdom.

Non-invasive prenatal diagnosis (NIPD) offers the opportunity for exciting
changes to prenatal screening and diagnosis. It can give definitive results
reliably at an early stage of pregnancy and without the miscarriage risk as-
sociated with invasive testing. NIPD is already used within the UK for fetal
sexing for women at high risk of sex-linked disorders, and in routine scree-
ning for fetal RHD in D negative pregnant women. It is also available in the
USA and China as advanced screening test for trisomy 21.

While the technology advances quickly, there is a need to examine careful-
ly how the introduction of NIPD into public clinics and the private sphere
might affect women and couple’s capacity for making informed decisions.
The presentation starts by outlining reasons to safeguard a fully informed
decision-making process, as far as is possible. This is followed by high-
lighting three key areas in which the process of informed decision-making
might be affected by the introduction of NIPD. These are: prenatal screening
programmes; direct-to-consumer testing; possible expansion to genome-
wide sequencing.

Prenatal screening programmes: Against the background concern that pre-
natal screening and testing programmes have become ‘routinised’, evidence
suggests that, with the apparent ease of NIPD and without any associated
risk of miscarriage, healthcare professionals may regard informed decision-
making as less important for NIPD.

Direct-to-consumer testing: Any test that is partially carried out at home
raises concerns about consent, pressure, and possible coercion by indivi-
duals and companies. Direct-to-consumer testing also presents logistical
challenges for making sure the results are communicated accurately and are
properly understood and interpreted by the recipient.

Possible expansion to genome-wide sequencing: Although not yet clinical-
ly available, if NIPD were to be offered for whole genome sequencing, this
would present a significant challenge to traditional models of informed con-
sent procedures.
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ES1.1

Molecular Genetic Analysis in Complex Diseases

M. Néthen;

Bonn, Germany.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

ES1.2

Turning discovery into prediction

C. van Duijn;

Rotterdam, Netherlands.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

ES2.1

Blistering Diseases

L. Bruckner-Tuderman;

Freiburg, Germany.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

ES2.2

Ichtyosis

J. Fischer;

Institut fiir Humangenetik, Universitdtsklinikum Freiburg, Freiburg, Germany.

The epidermis forms the outermost, protective layer of the skin and func-
tions as the essential barrier of the body against dehydration, mechanical
insults, and the intrusion of microbes, toxins, and allergens. Ichthyoses
comprise a clinically and genetically heterogeneous group of disorders of
keratinization/cornification characterized mainly by abnormal skin scaling
over the whole body; some patients present with severe symptoms, inclu-
ding a collodion membrane at birth. The main skin phenotypes are lamellar
ichthyosis and congenital ichthyosiform erythroderma. Most ichthyoses are
inherited genetic disorders, in which gene defects (mutations) lead to an
impaired epidermal permeability barrier. Genetic analyses have elucidated
numerous associations between gene mutations and the presence of an
ichthyosis phenotype. Here we will present an update on the main genetic
forms of ichthyoses.

ES3.1

How to get published in the European Journal of Human Genetics

G. B. van Ommen;

Leiden, Netherlands.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

ES4.1

The Family’s Experience of a Genetic Disorder

S. McDaniel;

Rochester, NY, United States.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

ES4.2

Using systemic ideas in Genetic Counsellors’ group supervision

T. O'Neill;

North Manchester CAMHS, Central Manchester University Hospitals NHS Foundation
Trust, Manchester, United Kingdom.

The presenter, a Consultant Family Therapist working in child and Ado-
lescent Mental Health, will describe the use of a Reflecting Team format in
the supervision of Genetic Counsellors. Reflecting Teams have been used in
family therapy since Tom Andersen and his colleagues in Norway introdu-
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ced them in the 1980°s. Giving clients the opportunity to see and hear the
therapy team talk about clients’ dilemmas remains a widely used practice in
contemporary family therapy.

The method has also been applied to other teaching, training and supervisi-
on situations because of the potential advantages such as presenting feed-
back in a non-threatening manner and offering a multiverse of perspectives
and new ideas and it is for these reasons that the presenter has applied the
approach to supervision with Genetic Counsellors. The presenter will ex-
plain some of the background to this approach and the practicalities of its
application illustrated by reference to anonymised cases discussed in the
supervision.

ES5.1

Array CGH and applications
L. Feuk;
Uppsala, Sweden.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

ES5.2

Next Generation Sequencing and Applications

L G. Gut;

Centro Nacional de Analisis Genomico, Barcelona, Spain.

Nucleic acid sequencing has been the workhorse of genome research from
the very beginning in the late 80’s. Classical Sanger sequencing was used
for the Human Genome Sequencing project and was successively refined
and finally used with automated capillary gel electrophoresis separation.
The first sequence of the human genome was generated using exclusively
this technology (Lander et al. Nature 2001, Venter et al. Science 2001). In
2005 nucleic acid sequencing saw a paradigm shift with the introduction of
the Genome Sequencer from Roche and was shortly followed by other 2"
generation sequencers from Illumina, LifeTechnologies and Helicos. 2™ ge-
neration sequencers rely on the preparation of random physically separated
arrangements of individual fragments of the input nucleic acid, followed by
cyclic base additions to the random array and high resolution imaging. 2™
generation sequencers are combinations of high-resolution imaging instru-
ments and microfluidic devices. 2" generation sequencers are the main tool
used in large-scale projects such as the 1000 Genomes, the International
Cancer Genome Consortium (ICGC), the International Human Epigenome
Consortium (IHEC) and will play an important role in the International Rare
Disorder Research Consortium (IRDiRC).

However, development of sequencing methods has not stopped at 2" ge-
neration. Several instruments have been introduced, that move beyond in
their characteristics. Detection systems are shifting from optical detection
to electrical detection. I would characterise true 3™ generation as a method
that does not rely on a replication method, such as primer extension or oli-
gonucleotide ligation, for sequence determination, and delivers long clonal
reads. Methods such as the GridION System from Oxford Nanopore Techno-
logies fall into this category. Even 4" generation sequencing methods are
already showing on the horizon with developments of the EU-funded FP7
project READNA (www.cng.fr/READNA). A 4™ generation sequencing me-
thod would allow the determination of nucleic sequences cell-by-cell within
a histological section.

ES6.1

Clinical and genetic heterogeneity of amyotrophic lateral sclerosis
M. Sabatelli;

Department of Neurology, Pol. ,A. Gemelli; Universita Cattolica del Sacro Cuore, Rome,
Italy.

Amyotrophic Lateral Sclerosis (ALS) is a fatal neurodegenerative disorder
involving upper and lower motor neurons. Within definite ALS, variants are
recognized based on the age of onset, site of localization of first signs, rate
of progression of the disease, relative mix of upper and lower motor neuron
deficits and the presence of fronto tempora dementia (FTD). The question
of whether ALS is a single disease with variable expression or different di-
seases with heterogeneous causes still remains unsolved.

Most ALS cases are sporadic (SALS) while familial ALS (FALS) account for
about 5% of total cases. Over the last 20 years the pathogenic role of ge-
nes such as SOD1, TARDBP, FUS, C90RF72, OPTN, ATXN2 , VCP , ANG and
UBQLN-2 has emerged and mutation in these genes have been identified in
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about 50-60% of FALS. A large hexanucleotide (GGGGCC) repeat expansi-
on in the first intron of COORF72, represent the most common mutation in
FALS being respomsible of about 40% of cases. Near 50% of patients har-
bouring C90RF72mutation have FTD, compared to 30% of patients with
TARDBP mutation and 9% of cases with unknown gene. Patients with FUS
and C9ORF mutations have shorter survival with respect to patients with
different mutations. .

Discoveries in the genetics of FALS are changing the scenario of sporadic
ALS as well, making the distinction between familial and apparently spora-
dic ALS less clear than previously assumed. In fact mutations in the same ge-
nes involved in FALS may be identified also in a considerable proportion of
patients with apparent sporadic disease. The same genes may act as either
Mendelian genes in FALS or low-penetrance risk alleles in SALS. This chal-
lenges the current indication for DNA analysis only in cases with a known
family history of ALS.

ES6.2

Hereditery neuropathies
V. Timmermann;
Antwerpen, Belgium.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

ES7.1

Next generation sequencing goes diagnostic: First experiences

L. Biesecker;

National Human Genome Research Institute, NIH, Bethesda, MD, United States.
Medicine is being challenged by the DNA sequencing revolution. Next gene-
ration (NGS) has led to a precipitous drop in costs, making clinical sequen-
cing of the genome or exome comparable in cost to other diagnostic tests.
The question before us is how we can harness this technology to benefit
patients. As well, we do not know which medical scenarios are appropri-
ate for NGS, nor how we should work with patients and their families to
communicate the results. To address these questions, research is needed to
develop an evidence base upon which we can create practice standards. We
developed the ClinSeq™ pilot project to explore these questions. The goals of
this project are to enroll 1,000 subjects, initially focusing on cardiovascular
disease, apply NGS technologies, and pilot approaches to consent, data ana-
lysis, and return of results.

The initial analyses of ClinSeq™ have shown that subjects have good abi-
lities to understand the sequencing research through informed consent.
They are eager to undergo sequencing and receive results, both for their
own benefit as well as to benefit science. They are highly motivated, willing
to engage in follow-up research to correlate genotype and phenotype. We
began our analyses by screening 572 exomes for highly penetrant mutations
for serious medical conditions. These included familial hypercholesterole-
mia (n=9 identified), cancer susceptibility (n=8), cardiomyopathies (n=4),
arrhythmias (n=4), malignant hyperthermia (n=2), and hereditary liability
to nerve and pressure palsies (n=3). Most of these have been returned to the
subjects with medical and genetic counseling. In total, we have detected and
returned genetic test results for 30 patients. Most of these diagnoses were
not suspected to be present by the patient or clinician before the sequen-
cing. While this highly educated and affluent cohort of patients is not repre-
sentative, there is a substantial desire for NGS results. Further analyses of
additional categories of genes (e.g., recessive carrier status) will yield many
more clinically relevant results. I will give examples of some of the results
we have returned to illustrate the range of the disorders and the reactions
of the subjects. These data should be useful to others in planning how to
deploy MPS in clinical settings.

ES7.2

BRCA1 and 2 diagnostics
G. Matthijs;
Leuven, Belgium.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

ES8.1

Huntington
A. Durr;
Paris, France.

No abstract received as per date of publication. Please check the program-
me planner at http://www.eshg.org/abstracts2012.0.html for possible up-
dates.

ES8.2

Myotonic dystrophy: complex repeats in a complex disorder

D. G. Monckton;

University of Glasgow, Glasgow, United Kingdom.

Myotonic dystrophy is an autosomal dominant disorder presenting a wide
range of symptoms frequently including cataracts, heart conduction defects,
insulin insensitivity and hypersomnia, along with muscular atrophy and
myotonia. Disease severity is extremely variable and the disorder displays
striking anticipation progressing from the mild late onset form to congenital
disease in as little as three generations. The most common form of myotonic
dystrophy, type 1, is caused by the expansion of a CTG repeat in the 3’-un-
translated region of the DMPK gene. The CTG tract ranges from 5 to ~40 re-
peats in the general population. Patients inherit from 50 to 1,000+ repeats,
with longer alleles associated with earlier age at onset. The expanded repeat
is highly unstable and nearly always increases when transmitted from one
generation to the next, explaining the anticipation observed. The expanded
repeat is also unstable in the soma in a process that is age-dependent, tis-
sue-specific and expansion-biased, with particularly large expansions in the
affected tissues. Although the majority of DM1 patients present with a pure
expanded CTG repeat array, recent evidence has revealed that a subset of pa-
tients carry alleles with variant repeats. These variant repeats stabilise the
array and are associated with milder symptoms. Pathogenesis appears to be
primarily caused by the gain of function of the DMPK transcript containing a
large CUG tract that remains trapped within foci in the nucleus and disturbs
the function of two families of RNA splicing factors that leads to genome-
wide dysregulation of alternative splicing. In particular, mis-splicing of the
CLC1 chloride channel gene appears to be associated directly with myoto-
nia and mis-splicing of the insulin receptor gene with insulin insensitivity.
Exciting recent developments suggest that the RNA gain of function defect
may be alleviated using antisense oligonucleotides paving the way for new
treatments in this devastating disorder.
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C01.1

Mutations in the chromatin modifier gene KANSL1 cause the 17q21.31
microdeletion syndrome

D. A. Koolen’, |. M. Kramer', K. Neveling?, W. M. Nillesen’, H. L. Moore-Barton? F. V.
Elmslie?, A. Toutain® J. Amiel*, V. Malan®, A. Chun-Hui Tsai®, S. W. Cheung’, C. Gilissen’,

E. T P. Verwiel', T Feuth®, E. M. H. F. Bongers’, H. Scheffer, L. E. L. M. Vissers', A. P. M. de
Brouwer?, H. G. Brunner?, J. A. Veltman’, A. Schenck’, H. G. Yntema®, B. B. A. de Vries';
1Department of Human Genetics, Radboud University Nijmegen Medical Centre,
Nijmegen, Netherlands, *South West Thames Regional Genetics Service, St. George's,
London, United Kingdom, *Department of Medical Genetics, CHRU Hopital Bretonneau,
Tours, France, *Inserm U781 and Department of Genetics, Hopital Necker-Enfants
Malades, Paris, France, *Hopital Necker-Enfants Malades, Paris, France, °The Children’s
Hospital, Section of Clinical Genetics and Metabolism, Denver, CO, United States, "Medical
Genetics Laboratories, Department of Molecular and Human Genetics, Baylor College of
Medicine, Houston, TX, United States, °Department of Epidemiology, Radboud University
Nijmegen Medical Centre, Nijmegen, Netherlands.

The 17q21.31 microdeletion syndrome is characterized by intellectual disa-
bility (ID), hypotonia, facial dysmorphism, epilepsy, and congenital malfor-
mations. The recurrent deletion encompasses five known genes, CRHR1,
IMP5, MAPT, STH, and KANSL1, in addition to four putative genes.

We identified two atypical de novo deletions encompassing only part of
MAPT and KANSL1 in two children with ID and typical features of 17q21.31
microdeletion syndrome. Next, we selected 16 individuals with core fea-
tures of the 17q21.31 microdeletion syndrome. Sanger sequencing revealed
no pathogenic changes in MAPT. However, sequence analysis of KANSL1 did
reveal two heterozygous mutations, a nonsense mutation and a splice site
mutation, both predicted to cause loss-of-function.

KANSL1 is a widely expressed gene encoding a member of the highly con-
served NSL complex. This complex contains, among others, the H4K16 ace-
tyltransferase KATS.

To explore the effect of haploinsufficiency of KANSL1 on gene expression
levels, we performed whole transcriptome (mRNA) sequencing using EBV-
transformed cell lines of the individual with the KANSL1 splice site mutation
and three individuals with the classical 17q21.31 deletion. Functional anno-
tation clustering of genes that were differentially expressed in all samples
compared to controls revealed enrichment of genes involved in neuronal
processes. Further evidence that KANSLI has a function in neurons is pro-
vided by our studies in Drosophila. Tissue-specific knockdown of wah (fly
ortholog of KANSLI) in the mushroom bodies was sufficient to cause a 25%
reduction in learning ability (P<0.05).

In conclusion, our findings demonstrate that haploinsufficiency of KANSL1
is sufficient to cause the classical 17q21.31 microdeletion syndrome phe-
notype.

C01.2

Mutations in the KIAA1267 gene cause the 17q21.31 deletion
syndrome phenotype

M. Zollino, D. Orteschi, M. Murdolo, S. Lattante, P. Chiurazzi, G. Marangi, G. Neri;
Catholic University, Rome, Italy.

The chromosome 17q21.31 deletion syndrome is a genomic disorder usual-
ly associated to a recurrent chromosome deletion, recently restricted to a
160-274 kb segment on 17q21.31, including only three genes, MAPT, STH
and KIAA1267. A question to be still addressed is whether this condition
is a contiguous gene syndrome or a monogenic disorder. MAPT has been
considered the major candidate gene, however no productive mutations
have been identified so far. Starting from the hypothesis that a single gene
mutation in undeleted patients could affect either one gene residing within
the deletion interval, or another gene participating in a shared molecular
pathway, we performed exome sequencing of one undeleted patient and
both parents. A de novo heterozygous nonsense mutation within exon 6 of
the KIAA1267 gene (OMIM *612452) was identified and validated by San-
ger sequencing: ¢.C1816T, p.R606X. This result prompted us to sequence
KIAA1267 in a second undeleted patient, in which a de novo heterozygous
frameshift mutation introducing a premature stop codon was detected
within exon 13: ¢.2785_2786 delAG, p.R929G fsX44. Both patients presented
with a full chromosome 17q21.31 deletion syndrome phenotype, including
intellectual disability, highly distinctive facial features, failure to thrive in
infancy, hypotonia, motor delay, and a friendly behavior. We consider that
chromosome 17g21.31 deletion syndrome is a single gene disorder, caused
by haploinsulfficiency of KIAA1267. Knowledge of the major causal gene will
broaden the diagnostic spectrum of the 17q21.31 deletion syndrome, and
will accelerate the understanding of its molecular pathogenesis.
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C01.3

Loss of function mutations in TGFB2 cause Loeys-Dietz syndrome

D. Schepers’, M. E. Lindsay®*, N. Ajit Bolar', ]. Doyle’, E. Gallo?, ]. Fert-Bober*, M. J. E.
Kempers®, E. K. Fishman®, Y. Chen®, L. Myers®, D. Bjeda®, G. Oswald®, B. Anderlid’, M.

H. Yang® E. M. H. E Bongers®, |. Timmermans®, A. C. Braverman?’, N. Canham, G. R.
Mortier’, H. G. Brunner®, P. H. Byers®, J. Van Eyck®, L. Van Laer’, H. C. Dietz’, B. L. Loeys"*;
1Center of Medical Genetics, Faculty of Medicine and Health Sciences, University of
Antwerp and Antwerp University Hospital, Antwerp, Belgium, ?Department of Pediatrics,
Division of Pediatric Cardiology, Johns Hopkins University School of Medicine, Baltimore,
MD, United States, *Howard Hughes Medical Institute and McKusick-Nathans Institute
of Genetic Medicine, Johns Hopkins University School of Medicine, Baltimore, MD, United
States, *Department of Medicine, Division of Cardiology, Bayview Proteomics Center,
Johns Hopkins University, Baltimore, MD, United States, °Department of Human Genetics,
Radboud University Hospital, Nijmegen, Netherlands, *Russell H. Morgan Department of
Radiology and Radiological Science, Johns Hopkins School of Medicine, Baltimore, MD,
United States, "Clinical Genetic Department, Karolinska University Hospital, Stockholm,
Sweden, °Departments of Pathology and Genetics, University of Washington School of
Medicine, Seattle, WA, United States, Department of Cardiology, Radboud University
Hospital, Nijmegen, Netherlands, "’Department of Medicine, Washington University
School of Medicine, St. Louis, MO, United States, " Department of Clinical Genetics, North
West Thames Regional Genetics Service (Kennedy Galton Center), Northwick Park
Hospital, Harrow, United Kingdom.

Loeys-Dietz syndrome (LDS) is an autosomal dominant connective tissue
disorder with both features that overlap with and distinguish it from Mar-
fan syndrome (MFS). In its most typical presentation, LDS is characterized
by the triad of hypertelorism, bifid uvula/cleft palate and widespread aor-
tic/arterial aneurysms and tortuosity. LDS is most often caused by hetero-
zygous loss-of-function mutations in genes encoding positive effectors of
transforming growth factor beta (TGFf) signaling including either subunit
of the TGFp receptor (TGFBR1/2) and Smad3. Nevertheless, in aneurysmal
aortic tissues a signature compatible with increased TGFp signaling is con-
sequently observed, engendering controversy regarding the mechanism of
aortic aneurysmal disease. TGFfs comprise three multipotential cytokines,
encoded by three separate genes, that regulate multiple aspects of cellular
performance including, proliferation, differentiation, migration and synthe-
tic repertoire. Here, we report heterozygous deletions or loss-of-function
mutations of the gene encoding the transforming growth factor beta 2
(TGFB2) ligand in eight families characterized by a phenotype within the
MFS/LDS spectrum and demonstrate upregulation of TGFf signaling in aor-
tic tissue from affected individuals. Furthermore, haploinsufficient Tgfb2-/+
mice demonstrate aortic root aneurysm by 8 month of age and biochemical
evidence of increased canonical and noncanonical TGFf signaling. Mice that
harbor a mutant MFS allele (Fbn1¢1%3°¢/*) in the context of Tgfb2 haploinsuf-
ficiency show a pronounced increase in TGFf signaling and phenotypic wor-
sening in association with normalization of TGF32 expression and excessive
expression of TGFB1. Taken together, these data implicate compensatory
autocrine and/or paracrine events and excessive TGFf signaling in the pa-
thogenesis of TGFf vasculopathies.

C01.4

Identification of the cause of Blue Rubber Bleb Nevus Syndrome

J. Soblet’, N. Limaye’, M. Cordisco?, A. Dompmartin®, O. Enjolras*, S. Holden®, A. D. Irvine®,
C. Labréze’, A. Lanoel’, P. N. Rieu®, S. Syed®, C. ]. van der Vleuten', R. Watson'., S. J.
Fishman??, . B. Mulliken, L. M. Boon**, M. Vikkula’;

!Human Molecular Genetics, de Duve Institute, Université catholique de Louvain,
Brussels, Belgium, ?Department of Dermatology, Hospital Garrahan, Buenos Aires,
Argentina, *Department of Dermatology, Université de Caen Basse Normandie,

CHU, Caen, France, *Consultation des Angiomes, Hopital Lariboisiére, Paris, France,
*Department of Clinical Genetics, Guy's Hospital, London, United Kingdom, *National
Children’s Research Centre and Department of Paediatric Dermatology, Our Lady's
Children’s Hospital, and Trinity College, Dublin, Ireland, ’Dermatology Department,
Hopital Pellegrin Enfants, Bordeaux, France, °Department of Pediatric Surgery,
Radboud University Nijmegen Medical Center, Nijmegen, Netherlands, Department

of Dermatology, Great Ormond Street Hospital for Children, London, United Kingdom,
1Department of Dermatology, Radboud University Nijmegen Medical Center, Nijmegen,
Netherlands, "'Department of Paediatric Dermatology, Our Lady's Children’s Hospital,
Dublin, Ireland, *?Department of Surgery, Vascular Anomalies Center, Children’s Hospital
Boston, Harvard Medical School, Boston, MA, United States, **Department of Plastic
and Oral Surgery, Children’s Hospital Boston, Harvard School of Dental Medicine and
Harvard Medical Schoool, Boston, MA, United States, "*Center for Vascular Anomalies,
Division of Plastic Surgery, Cliniques universitaires Saint-Luc, UCL, Brussels, Belgium.

Blue rubber bleb nevus syndrome (BRBN) is a rare sporadic congenital dis-
order (OMIM # 112200) characterized by multiple venous malformations
all over the skin, often on hands and feet. Patients can present with a few to
hundreds of cutaneous and pathognomonic gastrointestinal lesions. These
are most commonly in the small intestine, documented by endoscopy, colo-
noscopy, or magnetic resonance imaging (MRI). Although several case re-
ports have been published, the etiopathology of BRBN is still unknown.

Since inherited venous malformations (VMCMs) are caused by germline ac-
tivating TIE2 mutations and common sporadic venous malformations (VMs)
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are due to strongly hyperphosphorylating somatic TIE2 mutations, we hy-
pothesized that BRBN may also be part of the spectrum of TIE2-mediated
phenotypes.

To test this, we screened the coding region of TIE2 by direct sequencing of
genomic blood DNA and cDNA from the resected lesions of 14 patients. In
16 tissues from 10 patients, we identified mutations leading to amino acid
changes, absent in the blood DNA from patients as well as in cDNA from con-
trol tissues. These changes occur at highly conserved residues, and are not
found in dbSNP. In contrast to VMCMs and VMs, BRBNs predominantly show
double (cis) mutations, suggesting a phenotype-genotype correlation. They
cause ligand-independent receptor hyperphosphorylation in vitro. These
results unequivocally demonstrate that BRBNs are caused by post-zygotic
activating TIEZ mutations.

C01.5

Serin diet relieves symptoms of Hereditary Sensory and Autonomous
Neuropathy type 1A caused by a ¢.992 C>T, p.(Ser331Phe), mutation
in SPTLC1

B. W. Rautenstrauss"?, E. Wilichowski®, E. Holinski-Feder?, T. Hornemann*;
!Friedrich-Baur-Institute, Munich, Germany, ?“Medizinisch Genetisches Zentrum, Munich,
Germany, *Georg-August-University, Géttingen, Germany, *University Ziirich, Ziirich,
Switzerland.

Hereditary sensory and autonomic neuropathies (HSAN) are a genetically
and clinically heterogeneous group of disorders associated with sensory
dysfunction. HSAN1 is a dominantly inherited sensorimotor axonal neuro-
pathy. The patient has 3 healthy siblings and healthy parents. Symptoms:
Coinciding with the start of ambulation motor disabilities; generalized hy-
potrophy; reduced walking distance; unstable gait; multiple falls; no mental
retardation; MRI studies of the brain were normal; reduced pain sensitivity:
recurrent traumatic and thermal injuries of feet, knees and hands; distur-
bed wound healing; ulcerated fingertips; unnoticed fracture of a metatarsal
bone; at the age of 9 years: bilateral lensectomy due to juvenile cataract;
cataract surgery: repetitive ulcerations of the cornea, poor healing tenden-
cy; complete retinal detachment (right eye); nerve biopsy: marked wasting
of myelinated fibres, axonal damage; axonal motor and sensory neuropathy.
Finally a de novo ¢.992 C>T, p.(Ser331Phe), mutation in the SPTLC1 gene
was identified. This mutation turns the sphingolipid synthesis to neurotoxic
lipids in this patient as well as in cell cultures. A serin diet (400mg/kg bo-
dyweight) developed in an animal model (SPTLC1 mutation p.(Cys133Trp))
resulted after 3 months in an overall improvement: ameliorated growth of
nails and hair; wounds of the skin show faster healing; gain of weight; coug-
hassist could be reduced to only one treatment during the winter period;
sweating is reconstituted; ability to an extended period of upright standing.
This HSAN patient is an excellent example for effective translational medi-
cine and the first individual in Germany receiving a causal treatment for a
Hereditary Sensory and Autonomous Neuropathy.

C01.6

SMA patients show concordant responses to valproic acid from blood
to neurons while nonresponsivness is facilitated by CD36

L. Garbes’, L. Hessen’, ]. Schreml’, I. Hoelker', T. Bauer?, C. Mueller?, J. Dimos®, M. Peitz*,
0. Bruestle*, R. Heller?, B. Wirth’;

!Institute of Human Genetics, Institute of Genetics and Center for Molecular Medicine
Cologne, University of Cologne, Cologne, Germany, “Institute of Pharmacology, University
of Cologne, Cologne, Germany, *iPierian Inc., South San Francisco, CA, United States,
“Institute of Reconstructive Neurobiology, Life & brain, Bonn, Germany.

Proximal spinal muscular atrophy (SMA) is the number one genetic killer
during early infancy. SMA is caused by functional absence of SMN1 leading
to progressive degeneration of spinal a-motoneurons. Currently, no cure for
SMA is available.

Therapeutic approaches are focusing on SMNZ2, since its copy number main-
ly modifies disease severity. Previously, we have been able to show that
the anti-epileptic drug valproic acid (VPA) increases SMN levels in vitro, ex
vivo as well as in VPA-treated SMA patients. A pilot clinical trial with VPA
revealed that 1/3 of the patients responded positively to VPA treatment,
while for 2/3 either no response or even the opposite effect was detected.
To elucidate mechanisms underlying VPA-nonresponsiveness, we collected
fibroblasts lines from >30 SMA-patients undergoing VPA-treatment. We de-
monstrated that response to VPA was concordant in about 65% between
blood and fibroblasts. Furthermore, by generating GABAergic neurons from
fibroblast-derived iPS cells, we showed that similar response to VPA is re-
tained even in the CNS neurons. This is the first prove that response to a
potential SMA drug is concordant between blood, fibroblasts and neurons.
Moreover, by transcriptome-wide p-array we identified increased expres-
sion of CD36, a known LCFA-translocase, as the pivotal factor suppressing

positive response to VPA.

Our data provide first evidence that monitoring VPA response in fibroblasts
is indeed feasible to infer response in CNS neurons. Furthermore, CD36 was
identified as the crucial protein suppressing response to VPA. This is of ma-
jor implication also for other diseases treated with VPA such as epilepsy or
migraine.

C02.1

KIAA1797/FOCAD encodes a novel focal adhesion protein with tumor
suppressor function in gliomas

A. Brockschmidt!, D. Trost!, H. Peterziel?, K. Zimmermann® M. Ehrler’, H. Grassmann’, P
Pfenning* A. Waha®, D. Wohlleber®, F. F. Brockschmidt, M. Jugold’, A. Hoischen?®, C. Kalla®,
A. Waha?, G. Seifert’’, P. A. Knolle®, E. Latz'**, V. H. Hans'>*, W. Wick***, A. Pfeifer®, P.
Angel, R. G. Weber'>';

!Human Genetics, University of Bonn, Bonn, Germany, *Transduction and Growth
Control, German Cancer Research Center, Heidelberg, Germany, *Pharmacology

and Toxicology, University of Bonn, Bonn, Germany, *Clinical Cooperation Unit
Neurooncology, German Cancer Research Center, Heidelberg, Germany, *Neuropathology,
University of Bonn, Bonn, Germany, “Molecular Medicine and Experimental Immunology,
University of Bonn, Bonn, Germany, "Medical Physics in Radiology, German Cancer
Research Center, Heidelberg, Germany, °Human Genetics, Radboud University Nijmegen
Medical Centre, Nijmegen, Netherlands, °Dr. Margarete Fischer-Bosch-Institute of
Clinical Pharmacology, Stuttgart, Germany, °Cellular Neurosciences, University of Bonn,
Bonn, Germany, *'Innate Immunity, University of Bonn, Bonn, Germany, *Infectious
Diseases and Immunology, University of Massachusetts Medical School, Worcester, MA,
United States, *Neuropathology, Evangelisches Krankenhaus Bielefeld gGmbH, Bielefeld,
Germany, *Neurooncology, University of Heidelberg, Heidelberg, Germany, *Human
Genetics, Hannover Medical School, Hannover, Germany.

In a strategy to identify novel genes involved in glioma pathogenesis by
molecular characterization of chromosomal translocation breakpoints, we
identified the KIAA1797 gene, encoding a protein with an as yet undefi-
ned function, to be disrupted by a 7;9-translocation in a primary gliobla-
stoma culture. Array-based comparative genomic hybridization detected
deletions involving KIAA1797 in around half of glioblastoma cell lines and
glioblastomas investigated. Quantification of mRNA levels in human tissu-
es demonstrated highest KIAA1797 expression in brain, reduced levels in
all glioblastoma cell lines and most glioblastomas, and similar levels in glial
and neuronal cells by analysis of different hippocampal regions from muri-
ne brain. Antibodies against KIAA1797 were generated and showed similar
protein levels in cortex and subcortical white matter of human brain, while
levels were significantly reduced in glioblastomas with KIAA1797 deletion.
By immunofluorescence of astrocytoma cells, KIAA1797 co-localized with
vinculin in focal adhesions. Physical interaction between KIAA1797 and vin-
culin was demonstrated via co-immunoprecipitation. Functional in vitro as-
says demonstrated a significant decrease in colony formation, migration and
invasion capacity of LN18 and U87MG glioma cells carrying a homozygous
KIAA1797 deletion ectopically expressing KIAA1797 compared to mock-
transduced cells. In an in vivo orthotopic xenograft mouse model, UB7MG
tumor lesions expressing KIAA1797 had a significantly reduced volume
compared to tumors not expressing KIAA1797. In summary, the frequent-
ly deleted KIAA1797 gene encodes a novel focal adhesion complex protein
with tumor suppressor function in gliomas, which we name “focadhesin”.
Because KIAA1797 genetic variation has been implicated in Alzheimer’s di-
sease, our data is also relevant for neurodegeneration.

C02.2

Exome sequencing of late recurrence T-cell acute lymphoblastic
leukemia in children confirms second leukemia and exposes
predisposition candidate genes

E. Waanders', V. H. ]. Van der Velden?, T. Szczeparniski?, L. E. L. M. Vissers®, J. de Ligt, C.
Gilissen®, A. H. A. van Dijk’, S. V. Van Reijmersdal’, P. M. Hoogerbrugge', A. Geurts van
Kessel', ]. J. M. Van Dongen?, R. P. Kuiper’;

'Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands, ?Erasmus
University Medical Center, Rotterdam, Netherlands.

Second hematologic malignancies in non-syndromic children without fa-
mily history for cancer may be mistaken for relapses or therapy-related
malignancies. Recently, we identified 8 T-cell acute lymphoblastic leukemia
(T-ALL) patients with two fully discordant consecutive leukemias based
on TCR-rearrangements and DNA copy number aberrations, strongly sug-
gesting predisposition (J.Clin.Oncol.2011). Here, we performed exome se-
quencing on leukemic and complete remission samples from four of these
patients in order to identify predisposing mutations.

Per exome, we found ~25,000 variants. Known, synonymous, and intronic
variants as well as variants called in <20% of the reads were excluded. We
identified and validated between one and six somatic variants per leukemic
sample, the majority of which affected known T-ALL genes, such as PTEN,
FBXW?7 and PHF6. None of these were shared between two consecutive leu-
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kemic samples, which confirms that samples are clonally unrelated and thus
represent independent second leukemias.

With respect to genetic predisposition, we focused on recurrently affected
and known T-ALL associated genes. In three patients we identified highly
conserved missense variants in TYK2, RANBP17, and TIAL1, respectively.
TYK2 belongs to the family of Janus kinases, which play a role in the pa-
thogenesis of several hematologic malignancies. The TYK2 variant G761V is
located in a highly conserved region of the pseudokinase-like domain, which
is frequently affected in the homologous JAK2 kinase in precursor B-cell leu-
kemias.

In conclusion, we confirmed that consecutive leukemic presentations in pa-
tients with late T-ALL recurrences may be fully discordant and, thus, repre-
sent independent leukemia occurrences, most likely caused by predisposing
germline mutations.

C02.3

Somatic GATAZ2 zinc finger 1 mutations are exclusively associated
with bi-allelic CEBPA mutations in acute myeloid leukemia (AML) and
disrupt the capacity of GATA2 to enhance CEBPA-mediated activation
of transcription

P. A. Greif*?, A. Dufour’, N. Konstandin®, B. Ksienzyk’, E. Zellmeier?, B. Tizazu?, . Sturm?,
T Benthaus', M. Yaghmaie'?, P. Dérge*, K. Hopfner®, A. Hauser®, A. Graf’, S. Krebs’, H.
Blum’, P. M. Kakadia'?, S. Schneider’, E. Hoster', F. Schneider?, M. Stanulla*, ]. Braess"’,
M. C. Sauerland, W. E. Berdel", T. Biichner", B. ]. Woermann'?, W. Hiddemann’, K.
Spiekermann’, S. K. Bohlander'?%;

!Department of Internal Medicine 3, Ludwig Maximilians Universitdt (LMU) Miinchen,
Miinchen, Germany, ?Clinical Cooperative Group Leukemia, Helmholtz Zentrum
Miinchen, Miinchen, Germany, *Present address: Hematology - Oncology and Stem Cell
Transplantation Research Center, Tehran University of Medical Sciences, Tehran, Islamic
Republic of Iran, *Department of Pediatrics, University Hospital Schleswig-Holstein,

Kiel, Germany, *Department of Biochemistry at the Gene Center, Ludwig Maximilians
Universitdt (LMU) Miinchen, Miinchen, Germany, SScientific Computing, Gene Center,
Ludwig Maximilians Universitdt (LMU) Miinchen, Miinchen, Germany, ’Laboratory for
Functional Genome Analysis (LAFUGA), Gene Center, Ludwig Maximilians Universitdit
(LMU) Miinchen, Miinchen, Germany, *Center for Human Genetics, Philipps Universitit,
Marburg, Germany, Marburg, Germany, °Oncology and Hematology, St. John-of-God
Hospital, Regensburg, Germany, °Institute of Biostatistics and Clinical Research,
Universitdt Miinster, Miinster, Germany, ' Department of Medicine A - Hematology,
Oncology and Pneumology, Universitdt Miinster, Miinster, Germany, ?German Society of
Hematology and Oncology, Berlin, Germany.

Cytogenetically normal acute myeloid leukemia (CN-AML) with biallelic
CEBPA gene mutations (biCEPBA) represents a distinct disease entity with
a favourable clinical outcome. So far, it is not known if other genetic alterati-
ons cooperate with biCEBPA mutations during leukemogenesis. To identify
additional mutations, we performed whole exome sequencing of five biCEB-
PA patients and detected somatic GATA2 zinc finger 1 (ZF1) mutations in 2
out of 5 cases. Both GATA2 and CEBPA are transcription factors crucial for
hematopoietic development. Inherited or acquired mutations in both genes
have been associated with leukemogenesis. Further mutational screening
detected novel GATA2 ZF1 mutations in 13 of 33 biCEBPA positive CN-AML
patients (13/33: 39.4%). No GATA2 mutations were found in 38 CN-AML pa-
tients with a monoallelic CEBPA mutation and in 89 CN-AML patients with
wild-type CEBPA status. In Kaplan Meier survival analysis, the presence of
GATA2 mutations did not negatively impact on the favourable overall survi-
val and event free survival of biCEBPA patients. In reporter gene assays, all
tested GATA2 ZF1 mutants showed reduced capacity to enhance CEBPA-me-
diated activation of transcription, suggesting that the GATA2 ZF1 mutations
may collaborate with biCEPBA mutations to deregulate target genes during
malignant transformation. We thus provide evidence for a genetically di-
stinct subgroup of CN-AML. The specific association of mutations affecting
two interacting regulators of hematopoiesis suggests a novel concept for
leukemogenesis: The simultaneous mutational targeting of two transcripti-
on factors that function in the same differentiation pathway in AML.

(PA.G. and A.D. contributed equally to this work)

C02.4

Integrated genomic and epigenomic profiling of TP53 and non-TP53
Li-Fraumeni syndrome (LFS) tumors reveals multiple and shared hits
in the p53 network

R. Krahe, B. Zhang, X. Hu, ]. W. Wong, C. D. Wilson, K. A. Baggerly, N. E. Navin, L. C.
Strong, L. L. Bachinski;

Univ Texas MD Anderson Cancer Center, Houston, TX, United States.

Li-Fraumeni Syndrome (LFS) is a prototypic, clinically and genetically hete-
rogeneous inherited cancer syndrome. Most cases (>70%) are due to domi-
nant, variably penetrant, germline mutations in the tumor suppressor gene
TP53. In TP53 and non-TP53 LFS, there is evidence for risk heterogeneity
within and between families. While TP53 mutations predispose LFS pati-
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ents, they do not appear to be sufficient and additional genetic and epigene-
tic “hits” are necessary for tumorigenesis. To identify second somatic hits as
downstream drivers of p53-mediated tumorigenesis, we performed geno-
mic and epigenomic profiling of primary soft tissue sarcomas, osteosarco-
mas and matching constitutive samples of 10 LFS patients (6 with, 4 without
TP53 mutations). We also performed whole genome sequencing of a subset
of tumor/normal pairs with an inherited TP53 mutation. Although we ob-
served chromothripsis in a subset of tumor samples, it was independent of
TP53 mutation status. Integration of the observed genetic genomic and epi-
genomic alterations into the extended p53 and p16/RB pathways revealed
multiple and shared hits (irrespective of p53 status or tumor type), in nu-
merous p53 transcriptional targets and interacting proteins (e.g., ATM, CD-
KN1A, CDKN2A, CHK1, PTEN, MDMZ2/4). 1dentification of recurrent somatic
alterations in p53-network genes in independent LFS tumors is remarkable.
This indicates that p53 defects alone (due to inherited mutations) are not
sufficient and that additional hits in genes with p53-associated functions
are not redundant but rather are a necessary part of LFS tumorigenesis. Re-
current somatic alterations cooperating with p53 in LFS tumors appear to
cluster in a limited number of cellular pathways.

C€02.5

Leupaxin mediates cytoskeleton remodeling in prostate cancer cells
S. Dierks, S. von Hardenberg, T. Schmidt, P. Burfeind, S. Kaulfuf;

Department of Human Genetics, Géttingen, Germany.

The focal adhesion protein leupaxin (LPXN) is overexpressed in prostate
cancer (PCa). Recently, we showed that LPXN is involved in the progression
of PCa via deregulation of p120CTN. In the present study we analyzed the
LPXN-mediated adhesive and cytoskeletal changes during PCa progression.
After downregulation of LPXN expression we could show an unambiguous
reduced adhesiveness of PCa cells PC-3 and DU 145. LPXN knockdown resul-
ted in a reduced cell surface area and reduced formation of focal adhesion
sites in these cells. Interestingly, we found decreased expression of small
GTPase RhoA and increased expression of Racl. Furthermore, the expres-
sion pattern of several integrins was deregulated after LPXN knockdown,
specifically $1-integrin expression was downregulated.

To identify a candidate protein that mediates the cytoskeletal changes af-
ter LPXN knockdown, we performed a Yeast-two-Hybrid screen. The actin
binding protein caldesmon (CaD) was identified as a putative interaction
partner of LPXN. Co-immunoprecipitation and a proximity ligation assays
confirmed the interaction of LPXN with CaD. Furthermore, we demonstra-
ted that CaD expression is upregulated in PCa cells and that knockdown
of CaD by RNA interference leads to an increased migration and invasion,
whereas no changes in proliferation were detected. Interestingly, we found
that knockdown of LPXN lead to a decrease in phosphorylated, inactive CaD
(pCaD) but total CaD levels remained unaffected. Subsequently, low levels of
pCaD resulted in reduced migration of PCa cells.

Taken together our present results indicate that LPXN mediates cytoskeletal
changes during PCa progression through the regulation CaD phosphoryla-
tion.

C02.6

Clinical Application of Next Generation Sequencing Technology for the
Detection of Clinically Actionable Mutations

Y. Wen, E. Fang, Y. Li, G. Douglas, C. E. Carmack, M. M. Li;

Baylor College of Medicine, Houston, TX, United States.

Next-generation sequencing (NGS) technologies have significantly accele-
rated the identification of cancer-causing mutations. However, the clinical
application of NGS technologies to detect cancer gene mutations has been
extremely limited. We have assessed the performance of a novel NGS tech-
nology that merges multiplex PCR with ion semiconductor sequencing in
our clinical diagnostic laboratory. The test interrogates 739 common mu-
tations in 46 cancer genes including many clinically actionable mutations
concurrently. First, we studied 12 tumor samples including 4 archived FFPE,
4 blood/bone marrow, and 4 cell line samples with known mutations to eva-
luate the sensitivity and specificity of the test. We then studied 34 de-identi-
fied, archived FFPE tumor samples of unknown genotype to further evaluate
the efficacy of the test. Using the technology, we successfully identified all
known mutations previously detected by Pyposequencing or Sanger se-
quencing technologies. Multiple serial dilution studies showed that the test
could detect mutations at frequencies as low as 5% with 99% confidence.
For the samples of unknown genotype, we detected 29 COSMIC mutations
in 22 samples. Analysis of the variant call data showed that a minimum of
100X coverage is required in order to detect mutations at 10% frequency or
above; a minimum 300K final library reads are necessary in order to mini-
mize/ eliminate amplicon dropout. Our experience demonstrated that this
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targeted NGS test can effectively detect hundreds of cancer gene mutations
with input DNA as low as ten nanograms, turn around time as short as two
days, and significantly lower cost compared to traditional Sanger sequen-
cing.

C03.1

Arm to Leg Transformation in Humans associated with CNVs at the
PITX1 locus

M. Spielmann??, E. Klopocki'?, F. Brancati**, P. Krawitz!, ]. Hecht?*, D. Ibrahim*?5, K.
Dathé’, P Ferrari®, S. Lohan’, U. Mennen’, S. Mundlos"?;

!Institute for Medical Genetics and Human Genetics, Charité - Universitdtsmedizin
Berlin, Berlin, Germany, ?Max-Planck-Institute for Molecular Genetics, Berlin, Germany,
3IRCCS, San Giovanni Rotondo and CSS-Mendel Institute, Rome, Italy, *“Department of
Biopathology, Tor Vergata University, Rome, Italy, °Berlin-Brandenburg Center for
Regenerative Therapies (BCRT), Berlin, Germany, ‘Department of Pediatrics, University
of Modena and Reggio Emilia, Modena, Italy, "Jacaranda Hospital, Muckleneuk, Pretoria,
South Africa.

Here we report three non-related families in which affected individuals show
features of an arm-to-leg transformation. On X-ray examination, the distal
humerus was broadened and the olecranon was missing thus resembling
the shape of the femur. The hands were medially deviated and in the wrist a
fusion of the triquetral and pisiform formed a structure similar in shape to
the calcaneus of the ankle. Furthermore, attachments of the tendons were
abnormal. We mapped the condition to a 5 Mb region on the long arm of
chromosome 5 (5q31.1) but were not able to identify a coding mutation.
Next we screened the linkage interval for CNVs by custom high-resolution
array CGH analysis which detected a microdeletion 400 kb 5’ of PITX1. A
similar deletion was identified in a second family. A third family did not
show the deletion but, suspecting a balanced structural variation, we per-
formed whole genome sequencing in one individual. Using a bioinformatic
approach focused on the PITX1 genomic region we identified a translocation
with the breakpoint located 3’ of the deletions detected in the other cases.
PITX1 is a transcription factor known to determine hindlimb identity. Based
on previous mouse work, the genomic rearrangements are likely to result in
a misexpression of PITX1 in the forelimb thus causing a partial arm-to-leg
transformation. The structural variations identified are likely to remove ac-
tive PITX1 forelimb suppressor or insulator elements and relocate forelimb
enhancer elements into the gene desert neighbouring the PITX1 gene.

C03.2

Microduplications Upstream of MSX2 are Associated with a
Phenocopy of Cleidocranial Dysplasia

C. E. Ott!, H. Hein?*, S. Lohan'? A. M. Hoogeboom*, N. Foulds®, ]. Griinhagen’, S. Stricker?,
P, Villavicencio-Lorini*?, E. Klopocki'?, S. Mundlos®*3;

Institute for Medical Genetics and Human Genetics, Berlin, Germany, ?Research Group
Development and Disease, Max-Planck Institute for Molecular Genetics, Berlin, Germany,
3Berlin-Brandenburg Center for Regenerative Therapies (BCRT), Berlin, Germany,
“Department of Clinical Genetics, Erasmus MC, University Medical Center, Rotterdam,
Netherlands, *Department of Human Genetics and Genomic Medicine, University
Hospital of Southampton NHS Foundation Trust, Faculty of Medicine, University of
Southampton, Hampshire, United Kingdom.

Cleidocranial Dysplasia (CCD) is an autosomal dominant skeletal disorder
characterized by hypoplastic or absent clavicles, increased head circumfe-
rence, large fontanels, dental anomalies, and short stature. Although CCD
is usually caused by mutations leading to haploinsufficiency of RUNX2, the
underlying genetic cause remains unresolved in about 25% of cases. Besides
RUNX2, MSX2 is another transcription factor known to play important roles
during many developmental processes including tissue organogenesis, cra-
niofacial and limb development.

Here we describe two unrelated individuals with microduplications
upstream of MSX2 on chromosome 5g35.2. One of the affected individuals
presented with a phenocopy of CCD. In addition to a classical CCD pheno-
type the other affected individual had a complex synpolydactyly of the hands
and postaxial polydactyly of the feet which have so far never been reported
in association with CCD or copy number variations (CNVs) on 5q35.2. The
microduplications overlap in a ~219 kb region that contains several highly
conserved non-coding elements which are likely to be involved in MSX2 gene
regulation. Functional analyses using viral overexpression in chicken cells
demonstrated that the inhibitory effect of Msx2 overexpression on minerali-
zation can not be ameliorated by forced Runx2 expression.

Our results indicate that CNVs affecting non-coding regions upstream of a
gene can cause developmental defects, and that the resulting phenotype can
be distinct from those caused by point mutations or CNVs encompassing
the corresponding gene. Taken together, our findings reveal an additional
mechanism for the pathogenesis of CCD, particularly with regard to the spa-
tiotemporal regulation of MSX2.

C03.3

Mutations in distinct domains of BMP1 cause Osteogenesis Imperfecta
with variable bone phenotypes

K. Keupp'?, A. Nair®, 0. Semler?, Y. Li*?, H. Thiele®, P. Frommolt’, J. Becker’, C. Netzer?, N.
Arkasu®, E. Schoenau?®, P. Niirnberg®, M. Hammerschmidt’, T. Carney®, B. Wollnik*;
Institute of Human Genetics, Cologne, Germany, *Center for Molecular Medicine
Cologne, Cologne, Germany, *Institute of Molecular and Cell Biology, Proteos, Singapore,
*Children’s Hospital, University of Cologne, Cologne, Germany, °Cologne Center for
Genomics, Cologne, Germany, °Gene Mapping Laboratory, Department of Medical
Genetics, Ankara, Turkey, "Institute of Developmental Biology, Cologne, Germany.

Using an innovative exome sequencing strategy, in affected individuals from
a consanguineous Turkish family with autosomal recessive Osteogenesis
Imperfecta (OI) associated with an increased bone mineralization density,
we identified a causative homozygous missense mutation, p.Gly12Arg, in
the novel OI gene BMP1. The mutation is located within the signal peptide
and we provide evidence for an impaired secretion and alteration in post-
translational modification of the mutant protein. To determine the under-
lying molecular pathogenesis, we show that hypomorphic bmp1 zebrafish
mutants present with delayed osteogenesis, defects in bone formation,
recurrent fractures in fin rays, and osteopenia in vertebrae, which during
larval stages develops into a significant high bone mass phenotype in these
mutants. Further screening of patients with OI identified a second homo-
zygous mutation, p.Asp284Val, in BMP1. Interestingly, the index patient of
this family presented with a classical severe form of OI with drastically re-
duced bone density. The mutation is located nearby the proteolytic domain
of BMP1 suggesting a different pathogenic mechanism. Ongoing functional
studies of both mutations will offer novel insights into the underlying patho-
genesis and will show how different functional effects of BMP1 mutations
lead to variable bone phenotypes in patients with OL

Taken together, we present a novel genetic cause for a high mineralization OI
phenotype, describe the functional mechanism, and provide evidence for a
genotype-phenotype correlation in patients with BMP1 mutations.

C03.4

Increased sensitivity to DNA damage in a recessive form of Weaver
syndrome caused by functional loss of an E3 ubiquitin ligase

G. Yigit®?, E Percin®, Y. Li*?, N. Bégershausen'?, L. Basel-Vanagaite*, H. Kayserili®, Y.
Alanay?®, K. E. Brown’, E. Milz"?, R. Wirth®, P. Prontera®, A. Kiichler®, V. Cormier-Daire’, D.
Wieczorek®, B. Wollnik*?*;

1Institute of Human Genetics, University of Cologne, KéIn, Germany, ?Center for
Molecular Medicine Cologne (CMMC), University of Cologne, KéIn, Germany, *Gazi
University Faculty of Medicine, Department of Medical Genetics, Ankara, Turkey,
‘Department of Medical Genetics, Rabin Medical Center, Beilinson Campus, Petah Tikva,
Israel, *Department of Medical Genetics, Istanbul University, Istanbul, Turkey, °Pediatric
Genetics Unit, Department of Pediatrics, Acibadem University, Istanbul, Turkey,
’Chromosome Biology Group, MRC Clinical Sciences Centre, Imperial College School

of Medicine, Hammersmith Hospital, London, United Kingdom, °CRR Genetica Medica,
Universita ed Azienda Ospedaliera di Perugia, Perugia, Italy, °Institut fiir Humangenetik,
Universitdtsklinikum Essen, Essen, Germany, "’Département de Génétique, Unité INSERM
U781, Université Paris Descartes, Assistance Publique-Hépitaux de Paris, Hopital Necker
Enfants Malades, Paris, France.

Weaver syndrome is a rare congenital disorder mainly characterized by pre-
and postnatal overgrowth, marked macrocephaly, learning disability and a
typical facial appearance. Dominant mutations in EZH2 encoding a histone-
lysine N-methyltransferase of the polycomb repressive complex have been
recently reported to cause Weaver syndrome. We now present an autosomal
recessive form of Weaver-like syndrome in two affected siblings from a con-
sanguineous Turkish family. Using a whole-exome sequencing strategy com-
bined with determination of homozygous stretches of identified variants,
we found a homozygous nonsense mutation in a novel gene encoding an E3
ubiquitin ligase. The mutation is located within the N-terminal region of the
protein leading to a complete loss of the ubiquitin ligase activity. To determi-
ne the underlying molecular pathogenesis, we analyzed patients’ fibroblasts
and could show that cells lacking this ubiquitin ligase activity have an in-
creased sensitivity to DNA-damage and responded with prolonged activati-
on of checkpoint kinase 1 and increased level of apoptosis. Our data link the
molecular pathogenesis of overgrowth syndromes to altered DNA-damage
response and increased cancer risk. Additional sequencing of a cohort of
patients with Weaver syndrome for mutations identified novel de novo mu-
tations in EZH2 and provided evidence for further genetic heterogeneity in
Weaver syndrome. Exome sequencing is currently performed in one large
dominant pedigree with Weaver syndrome as well as in unsolved sporadic
cases aiming to identify additional genes involved in altered control of grow-
th and DNA-damage response in Weaver syndrome.
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C03.5

Mutations at a single codon in Mad Homology 2 domain of SMAD4
cause Myhre syndrome

C. Le Goff', C. Mahaut, A. Abhyankar?, W. le Goff, V. Serre’, A. Afenjar*, A. Brooks®,

N. Brunetti-Pieri®, P. Campeau’, A. Destrée®, M. di Rocco’, R. Hennekam?’, D, Héron'?,

S. Jacquemont'?, S. Mansour®, S. Marlin', R. McGowan®®, H. Murphy', M. Simon"’, .
Stolte- Dijkstra’®, J. Tolmie®, N. Van der Aa*, T. van Essen’®, A. Verloes?, ]. Casanova?, A.
Munnich?, V. Cormier-Daire;

1INSERM U781, Université Paris Descartes Hopital Necker Enfant Malades, Paris,
France, °St. Giles Lab of Human Genetics of Infectious Diseases, Rockefeller Branch, The
Rockefeller University, New York, NY, United States, >INSERM, UMR_S939, Dyslipidemia,
Inflammation and Atherosclerosis in Metabolic Diseases, Paris, France, *Service de
neuropédiatrie, centre de référence anomalies du développement, Hopital Armand
Trousseau, Paris, France, *Department of Clinical Genetics, Sophia Children’s Hospital,
Erasmus MC, Rotterdam, Netherlands, °Department of Pediatrics, Federico II University
of Naples Telethon Institute of Genetics and Medicine, Napoli, Italy, ’Department

of Molecular and Human Genetics, Baylor College of Medicine, Houston, TX, United
States, ®Institut de Génétique Humaine IPG, Charleroi, Belgium, °Unit of Rare Diseases,
Department of Pediatrics, Gaslini Institute, Genoa, Italy, "’Department of Pediatrics
H7-236 Academic Medical Center University of Amsterdam, Amsterdam, Netherlands,
11Unité de Génetique Clinique, Hopital La Pité Salpétriere, Paris, France, *Service de
Génétique Médicale CHUV, Lausanne, Switzerland, **Clinical Genetics SW Thames
Regional Genetics Service St George’s, University of London, London, United Kingdom,
1Unité de Génétique Clinique, Hopital Armand Trousseau, Paris, France, *Department
of Medical Genetics, FergusonSmith Centre, Yorkhill Hospital, Glasgow, United Kingdom,
*Dept of Genetic Medicine St Mary’s Hospital Central Manchester NHS Foundation Tr,
Manchester, United Kingdom, Y’ Department of Clinical Genetics, Erasmus MC University
Medical Center, Rotterdam, Netherlands, *Department of Genetics, Clinical Genetics
Section University Medical Center Groningen, Groningen, Netherlands, *’Department

of Medical Genetics University Hospital and University of Antwerp, Antwerp, Belgium,
20Département de Génétique, INSERM U676, Hopital Robert Debré, Paris, France, ?Lab
of Human Genetics of Infectious Diseases, University Paris Descartes and INSERM U980,
Necker Medical School, Paris, France.

Myhre syndrome (OMIM #139210, MS) is a developmental disorder cha-
racterized by pre and postnatal short stature, brachydactyly, facial dysmor-
phism (short palpebral fissures, maxillary hypoplasia, mandibular progna-
thism, short philtrum), muscular hypertrophy, joint limitation and deafness.
Other features include intellelectual disability behavioral disturbance, car-
diac defects, and cryptorchidism. Skeletal manifestations include thickened
calvarium, cone-shaped epiphyses, shortened tubular bones, hypoplastic
iliac wings, broad ribs and large vertebrae with short and large pedicles. All
reported MS cases are sporadic supporting de novo dominant mutations.
Using exome sequencing in 2 MS cases, we selected mothers against DPP
homolog 4 (SMAD4) as a candidate gene based on its pivotal role in BMP and
TGFg signalling. SMAD4 mutations were subsequently found in additional
18 affected individuals. We identified only

3 distinct heterozygous missense SMAD4 mutations all affecting Isoleucine
500 which in located in the Mad Homology 2 (MH2) domain, near the mo-
noubiquitinated site Lys519. We further demonstrated a defect in SMAD4
ubiquitination in patient fibroblasts and increased level of SMAD4 sugge-
sting a stabilization of SMAD4 protein in Myhre syndrome. These results
were in contrast of those observed with SMAD4 loss of function mutations,
identified juvenile polyposis syndrome and associated with SMAD4 insta-
bility. We further study the nuclear localization of mutant SMAD complexes
and found that the complexes translocate to the nucleus. We finally obser-
ved a decreased expression of downstream TGF( target genes supporting
impaired TGF@ driven transcriptional control in MS.

C03.6

Homozygossity mapping and whole exome sequencing identifies
MAP4 mutations in short stature

C. T. Thiel, D. Zahnleiter!, U. Trautmann’, A. B. Ekici’, A. Reis’, H. Doerr? A. Rauch’;
Institute of Human Genetics, University of Erlangen-Nuremberg, Erlangen, Germany,
2Department of Pediatrics and Adolescent Medicine, University of Erlangen-Nuremberg,
Erlangen, Germany, *Institute of Medical Genetics, University of Zurich, Zurich,
Switzerland.

Shortness of stature is one of the most common paediatric concerns. 3 % of
the general population present with a body height below -2 SD score. Howe-
ver, only in a small number of cases there is a genetic diagnosis. To uncover
further underlying genetic mechanism we performed genome wide homo-
zygossity mapping using an Affymetrix SNP 6.0 array in 8 patients with idio-
pathic short stature of consanguineous families. We identified runs of ho-
mozygossity with an average size between 2.7 and 300.1 Mb not reported in
European populations. As the gene content averaged 874 genes we carried
out whole exome sequencing after Agilent sure select enrichment v3 with
50 Mb. Runs were performed on a Life Tech5500xI platform. After Mapping
and SNP calling with LifeScope variants were annotated with ANNOVAR.
This identified the homozygous missense mutation p.A391T in the MAP4
gene not present in 300 controls or the 1000genomes project. MAP4 is a
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major protein for microtubuli assembly during mitosis. The patient’s phe-
notype showed significant overlap with those reported for Seckel syndrome
and Microcephalic Osteodysplastic Dwarfism type Majewski which are also
caused by defects in centrosomal proteins. The MAP4 mutation creates a no-
vel phosphorylation site in the KDM domain of the MAP4 protein which is
predicted to destabilise the microtubuli architecture. Immunofluorescence
analysis on a fibroblast cell line of the affected patient showed a higher rate
of centrosome duplications and confirmed this hypothesis. This result illu-
strates the feasibility of our approach using exome sequencing to identify
recessive genes for short stature.

C04.1

High frequency of indels at the breakpoint junctions of MECP2
duplication rearrangements strongly support replicative-based
mechanisms

C. M. B. Carvalho’, M. B. Ramocki?, D. Pehlivan?, S. Cheung?, L. M. Franco, J. W.
Belmont!, H. Y. Zoghbi'? P.]. Hastings’, J. R. Lupski’;

!Baylor College of Medicine, Houston, TX, United States, *Texas Children’s Hospital,
Houston, TX, United States.

Copy number gain in Xq28 including MECP2 is the most commonly identi-
fied subtelomeric CNV in patients with developmental delay and associated
clinical findings. To date, we have collected a cohort of 65 patients with CNV
including MECP2. Previous analyses derived from high-resolution compara-
tive genomic hybridization arrays (aCGH) revealed the frequent occurrence
of complex rearrangements within our patient cohort in 27% of cases. Here
we studied 31 patients carrying duplications including MECP2 in whom we
were able to accomplish DNA sequencing for each of the rearrangement
breakpoint junction. Surprisingly, DNA sequencing unveiled the presence of
complexities in up to 50% of the rearrangements. All complex alterations
have at least one breakpoint within or flanking the low copy repeats (LCRs)
supporting our hypothesis that such LCRs stimulate those rearrangements.
The most striking observation, however, was the high frequency (42%) of
small insertions and deletions (indels) observed at/or flanking the break-
point junctions, none of which were found present in dbSNP (built 135)
suggesting that they were generated concomitant with the rearrangement.
This observation strongly supports a role for replication-based mechanisms
underlying such rearrangements as break-induced replication (BIR) was re-
cently shown to increase the rate of frameshift mutations in yeast. In addi-
tion, SNP genotyping revealed absence of heterozygosity (AOH) within the
altered genomic region strongly suggesting that the MECP2 duplication is
mainly an intrachromosomal event. In summary, our results add to a gro-
wing body of data documenting a role for a DNA replication mechanism in
complex genomic rearrangements associated with genomic disorders.

C04.2

How to deal with genomic imbalances in the imprinted region
11p15.5: Insights in the complex regulation of two imprinting
domains

T. Eggermann’, M. Begemann’, M. Gogiel’, A. Dufkeé?, 1. Spier’, 1. Spier?, S. Spengler’;
1University Hospital, Aachen, Germany, ?University Hospital, Ttibingen, Germany,
3University Hospital, Bonn, Germany.

Duplications or deletions affecting the imprinting control regions 1 and/
or 2 (ICR1/2) in 11p15.5 have been reported for both growth retardation
and overgrowth. However, due to the complexity of the 11p15.5 imprinting
regions, the interpretation of copy number variations (CNVs) is difficult.
The clinical outcome in 11p15.5 CNV carriers is influenced by the size, the
breakpoint positions, their parental origin and the imprinting status of the
affected genes. We report on three carriers of different CNVs (two duplica-
tions and one deletion) restricted to the telomeric ICR1: two patients were
referred with the diagnosis of Silver-Russell syndrome (SRS), in the third
case the clinical features were probably not associated with the imbalan-
ce. Summarising our results and those from the literature, a central role of
the IGF2 gene and its telomeric enhancer elements for the clinical course of
11p15 disturbance carriers is obvious: whereas duplications or deletions of
H19 do apparently not affect the phenotype, imbalances of both IGF2 as well
as its enhancer can separately cause abnormal phenotypes depending on
the parental origin. As a result, carriers of ICR1 duplication can even show a
normal phenotype. A similar pattern can be delineated for the centromeric
ICR2: here the type of imbalances affecting the CDKN1C and the KCNQ10T1
genes and their differentially methylated region influences the clinical out-
come. As aresult, CNVsin 11p15.5 require an extensive workup to delineate
risk figures for 11p15.5 associated syndromes. Additionally they allow pro-
found insights in the complex regulation of the imprinted factors localised
in 11p15.5.
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C04.3

Nonlinear and nonrandom genome organization of SNRPN, UBE3A,
and GABRB3 in the normal human nucleus by three-color 3D-
fluorescence in situ hybridization

R. Kawamurda’, H. Tanabé?, T. Wada®?, S. Saitoh*, Y. Fukushima®, K. Wakui';
1Department of Medical Genetics, Shinshu University School of Medicine, Matsumoto,
Japan, ?The Graduate University for Advanced Studies (Sokendai), Hayama, Japan,
3Kanagawa Children’s Medical Center, Yokohama, Japan, *“Nagoya City University
Graduate School of Medical Sciences, Nagoya, Japan.

Higher-order chromatin organization and spatial arrangement of genomic
region within the nuclear space seems to play an important role in genome
function via epigenetic mechanisms in the human nucleus. The aim of this
study was to search for the new evidence related to genomic organization
and function. We investigated the spatial positioning of three target regions
containing the SNRPN, UBE3A, and GABRB3 genes mapped on chromoso-
me 15q11.2-q12 by three-color 3D-fluorescence in situ hybridization on the
interphase nuclei of normal human cells. The three target regions were not
arranged linearly in most of the cells analyzed, and GABRB3 was positioned
closer to SNRPN than UBE3A at a high proportion differently from genomic
map. In addition, the distances from SNRPN to UBE3A (SU) and from UBE3A
to GABRB3 (UG) between the alleles in each cell were different in both di-
stances, and the SU ratio (longer/shorter SU distance between alleles) was
larger than the UG ratio (longer/shorter UG distance between alleles). Mo-
reover, the distances between the regions were different between the SU and
UG regions on each chromosome in each nucleus. Thus, our results indicated
that SNRPN, UBE3A, and GABRB3 have a nonlinear and nonrandom curved
spatial positioning in principle, but there were some differences between
the alleles and between the regions in the nucleus. These observations of
structural differences in normal human cells might be reflected the status of
gene as the SNRPN gene is known to have paternal-only expression.

C04.4

Age-related somatic structural changes in the nuclear genome of
human blood cells

L. A. Forsberg’, C. Rasi’, H. R. Razzaghian’, G. Pakalapati’, L. Waite? K. S. Thilbeault?,
A. Ronowicz®, N. E. Wineinger?, H. K. Tiwari*, D. Boomsma®, M. P. Westerman®, J. R.
Harris’, R. Lyle®, M. Essand, E Eriksson’, T. L. Assimes®, C. Iribarren’’, E. Strachan’, T.
P. O'Hanlon", L. G. Rider’?, E. W. Miller?, V. Giedraitis®®, L. Lannfelt'?, M. Ingelsson*?, A.
Piotrowski®, N. L. Pedersen', D. Absher?, J. P. Dumanski’;

!Department of Immunology, Genetics and Pathology, Rudbeck laboratory, Uppsala
university, Uppsala, Sweden, ?HudsonAlpha Institute for Biotechnology, Huntsville, AL,
United States, *Department of Biology and Pharmaceutical Botany, Medical University
of Gdansk, Gdansk, Poland, *Section on Statistical Genetics, Department of Biostatistics,
Ryals Public Health Building, University of Alabama at Birmingham, Birmingham,

AL, United States, “Department of Biological Psychology, VU University, Amsterdam,
Netherlands, ‘Hematology Research, Mount Sinai Hospital Medical Center, Chicago, IL,
United States, "Department of Genes and Environment, Division of Epidemiology, The
Norwegian Institute of Public Health, Oslo, Norway, ®Department of Medical Genetics,
Oslo University Hospital, Oslo, Norway, °Department of Medicine, Stanford University
School of Medicine, Stanford, CA, United States, ’Kaiser Foundation Research Institute,
Oakland, CA, United States, "' Deptartment of Psychiatry and Behavioral Sciences and
University of Washington Twin Registry, University of Washington, Seattle, WA, United
States, *?Environmental Autoimmunity Group, National Institute of Environmental
Health Sciences, National Institutes of Health Clinical Research Center, National
Institutes of Health, Bethesda, MD, United States, **Department of Public Health

and Caring Sciences, Division of Molecular Geriatrics, Rudbeck laboratory, Uppsala
University, Uppsala, Sweden, **Department of Medical Epidemiology and Biostatistics,
Karolinska Institutet, Stockholm, Sweden.

Structural variations are among the most frequent interindividual genetic
differences in the human genome. The frequency and distribution of de
novo somatic structural variants in normal cells is poorly explored. Using
age-stratified cohorts of 318 monozygotic twins (MZ) and 296 single-born
subjects, we describe age-related accumulation of copy-number variation in
the nuclear genomes in vivo and frequency changes for both megabase- and
kilobase-range variants. Megabase-range aberrations were found in 3.4%
of subjects 260 years old; these subjects included 78 MZ twin pairs and 108
single-born individuals. No such findings were observed in 81 MZ pairs or
180 single-born subjects who were <55 years old. Recurrent region- and ge-
ne-specific mutations were observed. Longitudinal analyses of 43 subjects
whose data were collected 7-19 years apart suggest considerable variation
in the rate of accumulation of clones carrying structural changes. Further-
more, the longitudinal analysis of individuals with structural aberrations
suggests that there is a natural self-removal of aberrant cell clones from pe-
ripheral blood. In three healthy subjects, we detected somatic aberrations
characteristic of patients with myelodysplastic syndrome. The recurrent
rearrangements uncovered here are candidates for common age-related de-
fects in human blood cells. We anticipate that extension of these results will
allow determination of the genetic age of different somatic-cell lineages and
estimation of possible individual differences between genetic and chrono-

logical age. Our work might also help to explain the cause of an age-related
reduction in the number of cell clones in the blood; such a reduction is one
of the hallmarks of immunosenescence.

C04.5

Clinically relevant mosaic findings in a total of 8,374 patients and
parents in constitutional genome diagnostics using genome wide high
resolution SNP array analysis

N. de Leeuw, |. Y. Hehir-Kwa, B. H. W. Faas, T K. Rinne, M. J. E. Kempers, S. A. de Munnik,
N. E A. Leijsten, T. C. Machielsen, S. L. ]. van Gessel, M. Wunderink, M. J. G. Banning, R. van
Beek, M. del Rosario, B. B. A. de Vries, D. E. C. M. Smeets, R. Pfundt;

Department of Human Genetics, Nijmegen, Netherlands.

We routinely perform genome wide SNP array analysis as the first-line dia-
gnostic test for patients with intellectual disability and/or congenital ano-
malies and in prenatal diagnosis in case of structural ultrasound anomalies.
In addition to de novo (6.5%), rare inherited (9.1%) or X-linked (0.8%) copy
number variations (CNVs), we observed a significantly increased percenta-
ge of homozygosity in patients (6.1%) which subsequently led to the iden-
tification of pathogenic mutations in recessive disease genes, uniparental
disomies, or low-mosaic aneuploidies in several patients. A mosaic finding
was detected in 22 of 6,500 patients and in seven mothers of a total of 1,874
parents. In November 2011, we switched from the Affymetrix 250K SNP
array to the CytoScan HD array platform which further enhanced the reso-
lution, improved the detection of mosaic imbalances and also enabled us
to detect clinically relevant, mosaic, copy neutral allelic imbalances in an
additional three patients. The percentage of mosaicism (CNV, aneuploidy
or allelic imbalance) often differed between tissue samples of mesodermal
or ectodermal origin from each of these individuals. In two patients such
tissue-dependent differences were shown to change over time.

Genome wide SNP array analysis is a suitable and highly effective method to
reliably identify mosaic abnormalities that appear to be relatively common
in both patients (1 in 300) and parents (1 in 270). Because of the significant-
ly increased recurrence risk, it is crucial to know whether an apparently de
novo imbalance in an affected child is in fact due to a mosaic aberration in
the (unaffected) parent.

C04.6

Modelling neurogenesis impairment in Down syndrome using
induced pluripotent stem cells from monozygotic twins discordant for
trisomy 21

Y. Hibaoui'?, I. Grad*, M. R. Sailani?, A. Letourneau?, S. Dahoun?, S. Gimelli?, M. F. Pelte®, F.
Bénd?, S. E. Antonarakis?, A. Feki*';

1Stem Cell Research Laboratory, Department of Obstetrics and Gynecology, Geneva
University Hospitals, Geneva, Switzerland, ?Department of Genetic Medicine and
Development, University of Geneva Medical School and Geneva University Hospitals,
Geneva, Switzerland, *Department of Pathology and Immunology, Faculty of Medicine,
University of Geneva, Geneva, Switzerland, *Service de gynécologie obstétrique, HFR
Fribourg - Hopital cantonal, Fribourg, Switzerland.

Down syndrome (DS), caused by trisomy 21, is the most common chromo-
somal disorder, with an incidence of 1 in 800 live births. Its phenotypic cha-
racteristics include intellectual impairment and several other developmen-
tal abnormalities, for the majority of which the pathogenetic mechanisms
remain unknown. Here, we report the generation and the characterization
of induced pluripotent stem cells (iPSCs) derived from monozygotic twins
discordant for trisomy 21: Twin-N-iPSCs for the normal and Twin-DS-iPSCs
for the DS-affected iPSCs. We hypothesize that these samples were ideal
to study the effect of the supernumerary chromosome 21, since the rest
of the genome is identical between the two samples. Karyotype and high-
resolution array-based comparative genomic hybridization analysis, confir-
med the chromosomal constitution of these iPSCs. Transcriptome analysis
by mRNA-Seq showed alterations in the expression of genes that impact
on DS features. In vivo differentiation of Twin-DS-iPSCs revealed an abnor-
mal teratoma formation in NOD-SCID mice. In vitro, Twin-DS-iPSC-derived
neurospheres showed a reduced number of neuroprogenitor cells (NPCs).
When NPCs were further induced to mature into neurons, we found struc-
tural changes in the architecture and density of neural populations together
with alterations in the expression of genes involved in lineage specification
in neurogenesis and brain development. Furthermore, we provide novel
evidence that the increased expression and activity of the dual-specificity
tyrosine-(Y)-phosphorylation regulated kinase 1A protein underlie these
defects. In conclusion, these findings establish these iPSCs as a unique cellu-
lar model to study the detailed mechanisms involved in the pathogenesis of
DS and design new therapies.
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C05.1

RNAi-based functional profiling of loci from blood lipid genome-wide
association studies

H. Runz'?, P. Blattmann®?, C. Schuberth’, R. Pepperkok®?;

nstitute of Human Genetics, Heidelberg, Germany, “Molecular Medicine Partnership
Unit (MMPU), Heidelberg, Germany, ’EMBL, Heidelberg, Germany.

Genome-wide association studies (GWAS) are powerful tools to unravel
genomic loci associated with common traits and complex human disease.
However, GWAS only rarely reveal information on the exact genetic elements
and pathogenic events underlying an association. In order to extract functio-
nal information from genomic data, strategies for systematic follow-up stu-
dies on a phenotypic level are required. Here we address these limitations
by applying RNAI to analyze >100 candidate genes within 55 loci identified
by GWAS as associated with blood lipid levels, coronary artery disease and/
or myocardial infarction for a function in regulating cholesterol levels in
cells. The genes were knocked-down with siRNAs and the consequences on
cellular free cholesterol (FC) and the efficiency of LDL-internalization into
cells were quantified using automated microscopy and multiparametric
image analysis. We will show evidence that loss-of-function of a surprisingly
high number of the trait-associated genes affected LDL-uptake, FC, or both.
For several genes without previously known lipid-regulatory roles the func-
tional effects upon gene knockdown closely correlated with altered LDL-
receptor levels. By providing strong evidence for disease-relevant functions
of lipid trait-associated genes our study demonstrates that quantitative,
cell-based RNAI is a scalable strategy for a systematic, unbiased detection of
functional effectors within GWAS loci.

C05.2

Accumulation of common genetic variants influences lipid levels in
patients with T2D and improves prediction of hypercholesterolemia
S. M. Willems, A. Hofiman, B. A. Oostra, C. M. van Duijn, A. Isaacs;

Genetic Epidemiology Unit, Department of Epidemiology, Erasmus MC, Rotterdam,
Netherlands.

A large proportion of type 2 diabetes (T2D) patients have dyslipidemia, an
important cause of micro- and macrovascular complications. A recent GWAS
in the general population identified 95 common genetic variants associated
with