Prenatal array

The Belgian consensus
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Change of paradigmo6s 1 n obst e

Alnvasive techniques

I amniocentesis (70s)

I fetoscopy (70s)

I skinbiopsy (80s)

I CVS (80s)

I Percutaneous umbilical cord sampling (PUBS) (80-90s)
ANon-invasive techniques

I maternel serum AFP for NTD (80s)

I ultrasound (80s)

I Triple/Quad screen for DS (80-90s)

I First trimester screening for DS and trisomy 13/18 (2000)
i NIPT (2011)

APreimplantation genetic diagnosis (90s)
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Recent changes of paradigm's in obstetric genetics

Ano changes in procedure
A arose fr omgendiieclabmol ecul ar
A 2 paradigm changes:

I high resolution array

I non-invasive prenatal diagnosis
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Array CGH

Indications:

Amental retardation/ dysmorfic features/congenital
abberations

Adetection of microdeletions, microduplications

specific diagnosis not necessary
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Advantages of molecular karyotyping
by microarray

A higher resolution independent from cell growth and/or the
possibility to produce decent metaphasis preparations

standard karyotype: 5Mb resolution
aCGH: 1 Mb tot <100 kb resolution

A direct mapping of aberrations the genome sequence
A possibility for automation and quality control procedures

A higher throughput and shorter TAT



Prenatal diagnhosis based on
high resolution array CGH

abnormal AMA/

Category US La;rtl(i)l%/
ISIOry

clinically relevant CNV @ 0%
benign CNV 8.3% 12%

unknown clinical significance 0.6% 0%

total number of cases 155 25

Coppinger J et al; Prenat Diagn. 2009 Dec;29(12):1156-66.

Whole-genome microarray analysis in prenatal specimens identifies clinically significant chromosome alterations without increase in results
of unclear significance compared to targeted microarray.



Gebruik van array CGH in de prenatale

diagnhose

Indication

US abn

NT>3mm

US+AMA

Author

Kleeman et al
Tyreman et al

Schou et al

Van den
Veyver et al

Cases Pathological

50
106

100

300

CNV
2%
9%
0%

5%

Benign Unknown
CNV

6%
11% 12%

13.3% 1%



Criteria for disease loci on prenatal
microarray

A significant part of the cases is caused by
deletions or duplications

A disease is of clinical importance
A spectrum of the disease is known

A associated with ultrasound abnormalities



Microdeletion syndromes

A Wolf-Hirschhorn 4p16.3

A Cri-du-Chat 5p15.2

A Williams-Beuren 7011.23
A Beckwith-Wiedemann 11p15

A Angelman syndrome 15q11-q13
A Prader-Willi syndrome 15q11-q13
A Rubinstein-Taybi 16p13.3

A Smith-Magenis 17p11.2

A Miller-Dieker 17p13.3

A CATCH22/Di George/VCFS 22011.2

A Kallmann Xp22.3

A SHOX Xp22-Yp11.3
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Prenatal diagnosis: the sky is the limit?

Egypt Divided / Pot’s Big Moment / Best of 2012 el

1TIME

Want to Know

New genetic tests can point to risks—
but not always a cure

BY BONNIE ROCHMAN
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Prenatal genetic tests:
difference with non-genetic prenatal examinations?

A genetic information:
A can predict future health-status
A can reveal information about family members
A can be used to discriminate/stigmatize
A can cause psychological damage

A identifies a disease for which there is no effective or
acceptable treatment

A complex results which are sometime hard to interpret for
clinicians
A genotyping has to be done just once
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Susceptibility examination

THE DNA AGE

After DNA Diagnosis: Hello , 16pl11.2. Are

You Just
Like Me ?0 R

—_

Samantha Napier, 14, left, and Taygen Lane, 4, share a rare genetic mutation

&he New Nork Eimes

Published: December 28, 2007



BRCA and other cancertests
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‘ Ethical questions predictive DNA test

Aat what age? prenatally?

Aparents request?

Afor late-onset disorders (e.g. dementia)?
Aonly if treatment available?

Aonly if 100% penetrance?
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Medical genetics in Belgium

A 8 Genetic Centres
U 4 in Flanders: Antwerp, Brussels, Ghent, Leuven
U 4 in Wallonia: Bruxelles, Liege, Louvain, Loverval

A all affiliated with a University authorized to teach
medicine

A geneticists: appointed by royal decree, entitled to
charge genetic analyses to the health insurance
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Refund health insurance

2 PRENATALE ONDERZOEKEN

565176-565180 Combinatie van genetische testen, waaronder een (moleculair) karyotype, uitgevoerd B 456
met het oog op de detectie van een cytogenetische afwijking, op een staal van foetale
corsprong, voor het geheel der analyses
(Diagnoseregel 5, 10, 20)

565191-565202 Moleculair genetische test uitgevoerd met het oog op een prenatale diagnose in het geval B 456
van het familiaal voorkomen van een genetische aandoening en/of bij foetale
pathologie, op een staal van foetale oorsprong, voor het geheel der analyses
(Diagnoseregel 5, 10, 20)
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National implementation of prenatal
arrayaos




Belgian consensus prenatal microarray

A use 60k arrays (or comparable resolution)

A always test for maternal cell contamination

A a rapid aneuploidy test is not necessary if the TAT of the
array Is less than one week

A always obtain a parental blood sample (can be stored)
A 6ml amniotic fluid is the minimum for direct DNA isolation
to obtain reliable results on 60k array

A always have at least 1 backup flask in culture
A testing for triploidy is done by SNP array or a short tandem
repeat (STR) multiplex system
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Belgian consensus prenatal microarray

A Belgian prenatal array database
A ad hoc comity

A genetic counseling and IC without opting out



Results prenatal microarray

Classification of CNV regarding pathogenicity

A pathogic: - CNV associated with phenotype
(e.g. del 22q11.2)
- CNV resulting in known effect on gene

function and phenotype (haploinsufficiency,
e.g. WilliamsEZ, del 7qg11. 23

A benign: repeatedly found in nl. population (cave: population

specific => importance of Belgian database)

A UV: classification based on: seize, number of genes, de novo
V'S. i nherited, overlap with reported CNV

phenotype, number of published cases
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