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HLA-B27 en de ziekte van Bechterew

THE LANCET, APRIL 28, 1973

ANKYLOSING SPONDYLITIS AND
HL-A 27

D. A. BREWERTON MAEVE CAFFREY
F. D, HART D, C. O. JAMES

Strongest genetic disease association known,
after 37 years still an enigma, not explained

Using a standard microcytotoxicity
technique of tissue typing, the HL-A
27 antigen was identified in 72 out of 75 patients with
classical ankylosing spondylitis and 1in 3 out of 75
controls. The same antigen was found in 31 out of
60 first-degree relatives.

Summary
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Notorious associations

« HLA-B27 and Bechterew disease
« HLA-Drw3 and 4 and type 1 diabetes mellitus

e pericentric inversion of chromosome 9

« Angiotensin Converting Enzyme ins/del polymorphism

e etc, etc...
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Variants / Mutations in the genome....

e can be the cause......
or can be

e associated with a medical problem
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Variants, polymorphisms in the genome

 single nucleotide polymorphism (SNP):
ACGCCGTAGTAGGTTAAAG......
ACGCCATAGTAGGTTAAAG......

1:1000 nucleotides varies - 6 million variants per genome

50 - 100 de novo changes in every individual !

250.000 SNP's op een chip
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SNP A/B

AA
AB
BB

*Labeled RNA {purple) binds to the
matching probes in the single feature.

*The feature will now fluoresce

fragments (purpie)
waghod over DNA probio 33y (areen)

‘We know there was no match because
there is no fluorescent RNA bound to the probe.

Allele specific hybridization: genotype
Intensity: copy number
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walks late, just within norm
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Monique

« 3word sentences at the age
of 4

e on regular school until group
3

» pestered by other children

e vomits when she has to go
to school

e tested, advice: ZMLK

» kept at home by parents

e serious behavioral problems
e 46,XX
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Monique with her parents




Family history

schizophrenia

schizophrenia + depression

Monique

dominantly inherited psychiatric problem ?




S Aberration on microarray in Monique
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Diagnosis

schizophrenia

schizophrenia + depression mozaic t(8;22)

Monique partial trisomy 8q

chromosome aberration coming from mom
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The challenge

Our biggest problem is the interpretation of
variants be it de novo or inherited

Some examples.....
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Developmental delay, small dell6p

foooooon 20000000 3nooooon 40000000 50000000 sO000000 7a0a0o0a ao0oooon

AR090581_N_240809

Daughter has the same 16p13.2 del as her father
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Disruption of A2BP1 — phenotype ?7??

J Hum Genet (2004) 49:308-311
DOI 10.1007/s10038-004-0145-4

Kavita Bhalla - Hilary A. Phillips - Joanna Crawford
Olivia L. D. McKenzie - John C. Mulley - Helen Eyre
Alison E. Gardner - Gabriel Kremmidiotis

David F. Callen

The de novo chromosome 16 translocations of two patients

with abnormal phenotypes (mental retardation
and epilepsy) disrupt the 42BP1 gene

American Journal of Medical Genetics Part B (Neuropsychiatric Genetics) 144B:869-876 (2007)

Cytogenetic and Molecular Characterization of
A2BP1/FOX1 as a Candidate Gene for Autism

Christa Lese M‘artin,l* Jacqueline A. 1}‘111;3]1,2 Yesim Ilkin,” Jason S. Simon,* M. Gladys Arre:gza,“
Kristin Wilkes,? Ana A_lvarez-Retuertu,{Alny Whichello,? Cynthia M. Powell,® Kathleen Rao,®
Edwin Cook,” and Daniel H. Geschwind®

We see a deletion of this gene in a normal father.....
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The 16p11.2 deletion - phenotype ??7?

AUTISM

Kumar et al. Hum Mol Genet 17: 628-38, 2008
Weiss et al. New Engl J Med 358: 667-75, 2008

Mental Retardation

Bijlsma et al. Eur J Med Genet 52: 77-87, 2010

Obesity

Bochukova et al. Nature 463: 666-70, 2010
Walters et al. Nature 463: 671-75, 2010
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The 16p11.2 deletion - phenotype
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The 16p11.2 deletion - phenotype ??7?

AUTISM

Kumar et al. Hum Mole Genet 17: 628-38, 2008
Weiss et al. New Engl J Med 358: 667-75, 2008

Mental Retardation

Bijlsma et al. Eur J Med Genet 52: 77-87, 2010

Obesity

Bochukova et al. Nature 463: 666-70, 2010
Walters et al. Nature 463: 671-75, 2010
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S Alport Syndrome - X linked ?7?

DNA lab Maastricht:
(D Hellebrekers & A. van den Wijngaard)

_ _ .4246C>T p.R1416C
— ‘|' Infection
mutation pathogenic ?

refer to Renieri et al. AJHG
58:1192-1204, 1996

depicted as R1410C - same ?

'introduces Cys next to NC

renal failure Tx want prenatal Dx likely pathogenic'
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Family contributed by Dr Tauro Neri from Parma, Italy

No further information on the family
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CATAGATCTAACTCCGGAAGAAGAAGAAGATGAGTGACGAAACGACGTCATCTCCGTCCCCAGCTCCGGCGAAGAAGAAGCAGAATCTGGGATGGATGGAGTGGATG
AGGGGATGGAGCAGTGTTTTCGGGG/ GTCAACGACCTCACTTGCGTTGTC
ACTGGCTCCACCAGCGGCATTGGGC . ACAAAGGCGGCTCAGGAGCTGATAC
GCAATGGCAGAACGAATGGTCTGG TCGCGAGATTTGCTGAGGCTTTCA
ACGCTCGGTTAGGACCTTTGCATGT e O O O I e GATATGAGCAGCACATGCAAGTGA
ATCATTTAGCTCCAGCGCTGCTTTCA CCGTTATGCATAGTGTCGGTTTTG
TGACCCGGATGACATGAATGTTGT ATTATGTTTAGTAGCATTCTTTTCA
AAAAGCTTCCTCTGGAAACAGGAGTY AGGATTCTTCAAGCTCTTTACGCAG
GATACCTTATTTCATATTTTCACCCCAA ACTGGGAAACACTAAAAAACGATGATT
GCCTGTTTGCCCATTCATCTCTCAAGATTGCCGCCCTGCAAATCCTTCCGAAGAAGCACACAACACAGAAACTGCACAGAGAGTGTGGAAAAAGACGTTAGAGCTGG

GGGTCTTCCTCTCGATGCAGTTGAGAAGCTCATAGAAGGGGAAAATATCCAATGCCGGTATGGAGCACAACACGAATAGTCTTTCAAAATTACCACAGGTTAAGTGA
CCATTACAGATCAAAGGGTAGGTAATTGAGAAAATATCTTTTTTTTTTGTTTCCTTGTATTAATCTACACGATACAGTGGGGAATGAATCCCCCAGGCATGTAGTTT

CTTGAC 9 - “TTCACAGT! ,CTTCCAGG
AGTTGAC © 2,91 x 10 basepa| I'S srrreretee NOta bene: GTGACGAA
ACGACGT \GATGGAGT! “TCCAGAGG
ATCACAC “CACTTGCG ‘GAGGCAGC

Tocac: © 26.588 transcri pts “CAGGAGCT! ‘CCCACTCA
ATATTGA GCTGAGEC @ C h new h uman CAATGCTG

GATGTT sCACATGCA TTTGCCGT

Grome * 22.000 possible genes iiirrer Aorcrar

CCCTGC \GCTCTTTA! ' TTGTAGAA

\ -being carries 50 ;
reerrc o 1.1 % code in exons  acerrac d AGAAGGGO

AAAATAT JACAGGTTA, ATATCTTT
TTTTTT "AGGCATGT, d t t \GCTTTAGC
ACCGTA o) TR JCGGAGCTT! \TACACTTT
TeTCTT © 24 Y0 IN Introns \GATGAGTG, € NoOVO Mutations \AGAAGCAG
AATCTGC "TCTCTTCC, - TTCCTTCC
TCAACC \ACCGCGAG! "AAGGAACA
AAAGGC @ 75 % between geneS \GGTCTCCC, ‘GGATTCTG
CGCGAG. 1+ + v cutcrccn s+t wrvisoe v s oot s sararon oo SATTAACAA JAGAGGAAG
ATATGAGCAGCACATGCAAGTGAATCATTTAGCTCCAGCGCTGCTTTCAGTACTTCTTTTGCCGTCTCTGATCCGAGGCTCTCCTAGCCGAATCATTAATGTGAATT
CGTTATGCATAGTGTCGGTTTTGTTGACCCGGATGACATGAATGTTGTTTCTGGTAGACGTAAGTACTCAAGCCTTATAGGATACTCAAGCAGCAAGCTTGCCCAGA
TATGTTTAGTAGCATTCTTTTCAAAAAGCTTCCTCTGGAAACAGGAGTCAGCGTCGTATGTCTATCCCCTGGTGTTGTCCTAACAAATGTTGCCAGGGATCTATCCA
GATTCTTCAAGCTCTTTACGCAGTGATACCTTATTTCATATTTTCACCCCAAGAAGGTTGTAGAAGTTCTCTATTCTCGGCCACAGATCCTCAGATTCCAGAGTACT
GGAAACACTAAAAAACGATGATTGGCCTGTTTGCCCATTCATCTCTCAAGATTGCCGCCCTGCAAATCCTTCCGAAGAAGCACACAACACAGAAACTGCACAGAGAG
GTGGAAAAAGACGTTAGAGCTGGTGGGTCTTCCTCTCGATGCAGTTGAGAAGCTCATAGAAGGGGAAAATATCCAATGCCGGTATGGAGCACAACACGAATAGTCTT
CAAAATTACCACAGGTTAAGTGACCCATTACAGATCAAAGGGTAGGTAATTGAGAAAATATCTTTTTTTTTTGTTTCCTTGTATTAATCTACACGATACAGTGGGGA
ATGAATCCCCCAGGCATGTAGTTTGCTTGAGAATGTTTGATTGTTGGATAAAAGTCAAGCTTTAGCTACCGTAAGGCTTCACAGTGACGCTCTTCGGCCGGCCCATTA




S The book of life

A CATZEZE), wFEAEGH L%, 7
‘—'{-EFP Ma EXPH AN AT B K i # N
TRRA ) , XFhREA I A EY
13’_-:-5‘}{3-,4 ZEWRAE W Ak, T TE K 2RO T
XIHEB 2T H R L, R mEEE
—FFENMEPIHEA B MAE SRR R
i1, W {440 il 223,

VerkerkERRAT —1MNARMF ¥, 3k
RTYAC 209G 4fj—4~Cosmid 3z FERE R H1
¥R TG EADNA (cDNA ) LEES
Ve, X FFcDNA 7 B K il B —4 4., 4kbpy
mRNA (7ERGFHMMA L ER EE), H
N Ry Bk K #E R & FMR -1 (fragile X
mental retardation-1 ), WHES B
FEA—APEHEFY (CGG)Hn, B CpGHy
A 250bp, FEREMEXBEFRI A BH 1 H
Mk, CGG H4H FHF LM Zx Fhyg 3y
A, EBES A EIES KB 5. CGG

e getting data is easy

e getting results is difficult

* nota bene: array and
sequencing give many
variants of unknown
significance

* ‘Accidental findings'
* Privacy
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Whole genome sequencing

e plus ca change, plus c' est la méme chose

ewhat IS new ?

ethe enormous number of variants that we will
have to characterise
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This Is not a problem,

but a challenge, or opportunity

We need painstaking clinical
description of case series within
databases combined with
molecular results, extensive DNA
sampling in families
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Recruiting families through the web
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Tekst vergroten, Tekst 100%
A Print deze pagina

LUMC Home

QUDSOFGAVE

[] Organisatie A-Z

Patiént en zorg

Bl Spierdystrofie (t.b.v. Duchenne

onderzoek)

+ Patientenzorg
* Research

F Samenwerking
v Registreren

v Contact

Onderwijs en opleidingen Werken bij

me * Organisatie A - £ > Spierdystrofie {t.b.v. Duchenns ondemoek)

Cieeavoor

Deze website is bedoeld voor mensen met de ziekte van Duchenne/Becker en hun
familie. Op deze site staat informatie over Duchenne-gerichte onderzoeken die
momenteel in Leiden lopen of binnenkort worden opgestart. In Leiden wordt zowel
onderzoek gedaan naar hetvoorkomen en de kenmerken van de ziekte van Duchenne
als naar mogelijke behandelingen. Daarnaast vindt u op deze wehsite informatie over
de multidisciplinaire polikliniek voor mensen met een neuromusculaire aandoening

Spierdystrofie (t.b.v. Duchenne onderzoek)

Verder in dit onderdeel

DR ) Via deze wehsite is het als persoon met Duchenne of Becker
spierdystrofie moagelijk u te registreren in de Duchenne/Becker database. Deze
database is bedoeld om het wetenschappelijk onderzoek naar deze spierziekien te
bevorderen, onder andere door deelname aan trials met nieuwe medicamenten te
faciliteren.

ganisatie A-Z
Afdelingen, research groepen,
themagroepen enz.

Service

[*] Adressenen
telefoonnummers

[*] Routebeschrijving
[+] Parkeren ! fietsenstalling
[*] Wegwijs in het LUMC

[*] Agenda

REGISTREREN

Wiil u zich registreren in de
Duchenne/Becker databaze kiik
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Public databases of mutations/variants

@ For all details about LOVD, see our LOVD flyer! (last updated February 24th, 2010)

List of public LOVD installations

the HGWS site.

If you are looking for a specific gene database, please also check the list of gene variant databases at

Please note that the latest available build is always installed on our Leiden server. We offer free use of this LOVD
installation for those interested, e.g. to maintain/start a LSDB. Contact us for more information.

Show only LOWDs with gene symbol: |

||Sh0w|

You C 0 see

e complete st of ge

hitt;

In total: 180,237 variants in 73,947 patients in 3214 genes in 55 LOVD installations.
o T ————— RYErEr Tenes

Leiden Muscular Dystrophy pages

ACTA1,ACTC1,AGRN,ANOS,BAGS,BINT, CAPN3...

58519 variants

7877 unique

Colon cancer gene wvariant databases

LOWVD 2.0-26 9 genes

APC,EPCAM,MLH1,MLHZ,MSH2,MSHE, MUTYH, P...

25110 variants
3717 unique

http: renada.lumc.nl/LOVD2 /MR

Mental Retardation database

LOWD 2.0-26 542 genes

ABCB7,ABCD1,ACE2,ACOTY,ACSLE ACTRTL A...

24712 variants
2469 unique

https:/ /grenada.lumc.nl/LOVD2 fUsher montpellier/

Retinal and hearing impairment genetic mutation databasze

LOVD 2.0-26 10 genes

CDH23,CHM,CLRN1,GPRSE,MYOTA,PCDH15,US...

8713 variants

1196 unique

LOVD - Leiden Open Variation Databaze

ABCA13,ARG1,ASLASS1,ATM ATPIAZ B3GAL...

http: renada.lumc.nl/LOVD2 /diabetes LOWD 2.0-26 3 genes 8082 variants
Monogenic Diabetes GCK HNFLA HNF4A 308 unigque
http:/ /chromium.liacs.nl/LOYD2 LOVD 2.0-26 33 genes 8046 variants

2784 unique

http:/ /www.genomed.org/LOVD/

Zhejiang University Center for Genetic and Genomic Medicine

LOWD 2.0-12 32 genes

ARAPS ANKZ APC.BRCAL.BRCAZ CACNAIC.CA...

5559 variants

3168 unique

http:/ /www.china-hvp.org /LOVD

Zhejiang University Center for Genetic and Genomic Medicine

LOVD 2.0-12 27 genes

AKAPS,ANKZ, APC,BRCA],BRCAZ, CACNAIC,CA...

4393 variants
2894 unique

https:/ /research.cchmc.org /LOVD/
CCHMC - Human Genetics Mutation Database

LOWD 2.0-26 47 genes

ABCB11,ABCB4,ACADM,ACADVL,ATPBB1,CASP...

4539 variants
4275 unique

http:/ /chromium.liacs.nl/LOVD2/TSC LOVD 2.0-26 2 genes 3881 variants
Tuberous sclerosis database T5C1,TSC2 1605 unique
http:/ /chromium.liacs.nl/LOVD2 /cancer LOVD 2.0-26 2 genes 2383 variants
LOWD - Leiden Open Variation Databasze BRCA1,BRCAZ 990 unique

@ Internet

g Conter for |~ HE

uman and

linical
enetics

Leiden Open source Variant
Databases

Eventually,

we need to have data
on all varying
nucleotides in the
genome, whether they

cause, predispose to,
protect against, or
modify disease

or

are completely neutral

See poster 15.09
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Discussion

Two theologists

Harry van Kruiningen




	Changing landscape June 11, 2010
	1975 - unbanded karyotype
	Chromosome 13 variants
	HLA-B27 en de ziekte van Bechterew
	Notorious associations
	Variants / Mutations in the genome....
	Variants, polymorphisms in the genome
	Specific hybridization to 25-mer oligo's
	Monique
	Monique
	Monique with her parents
	Family history
	Aberration on microarray in Monique
	Diagnosis
	The challenge
	Developmental delay, small del16p
	Disruption of A2BP1 – phenotype ???
	The 16p11.2 deletion - phenotype ???
	The 16p11.2 deletion - phenotype
	The 16p11.2 deletion - phenotype ???
	Alport Syndrome - X linked ??
	Renieri et al. AJHG 58:1192-1204, 1996
	Slide Number 23
	The book of life
	Whole genome sequencing
	This is not a problem,
	Recruiting families through the web
	Public databases of mutations/variants
	Discussion

