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Goal of prenatal diagnosis

To inform couples about the risk of a birth
defect or genetic disorder in their pregnancy

To provide them with informed choices on
how to manage that risk (genetic counseling)
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e Sampling




Invasive testing

e Cordocentesis: after 20th week of gestation
- fetal blood

e Preimplantation genetic diagnhosis
— other presentation




Invasive testing

e Chorionic villus sampling (CVS) :
From 11 - 12th week of pregnancy

e Amniocentesis :
From 14 - 16th week of pregnhancy

===) |N our laboratory
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Invasive testing

Zygote

Trophoblast (STC-villi/NIPT)

ICM (inner cell mass)

Fetus (amniotic fluid)

EEM (extra-embryonic
mesoderm (LTC-villi))

Syncytiotrophoblast

Cytotrophoblast — STC-villi
Mesenchymal core —LTC-villi \A

Van Opstael et al., 2016
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Chorionic villus sampling (CVS)




Prenatal culture - CVS

Microscopic dissection chorionic villi

1 villi (uncultured): array CGH + MCC/rapid aneuploidy
(QF-PCR) — trophoblast origin

1 villi: if necessary for DNA/stock

1 villi: (short term culture, overnight) for FISH —
trophoblast origin
+ back-up culture (long-term, > 1 week) —
mesenchymal origin




Invasive testing
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Prenatal culture - AC

1 tube (10 ml): array CGH + MCC/rapid aneuploidy
(QF-PCR)

1 tube: if necessary for DNA/stock (2 ml) or if
necessary for FISH (3 ml) + back-up culture

pellet Washing




Invasive testing
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e Analysis techniques
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Consensus 8 Belgian genetic centers

e From 2013 in Belgium: for all prenatal samples = aCGH

- Consensus:
e Use 60K arrays (or comparable resolution)
e Always test for maternal cell contamination
e Always obtain a parental blood sample
e Always have at least 1 backup flask in culture
e Testing for triploidy is done (FISH, STR, SNP array)

e A rapid aneuploidy test is not necessary if the TAT is less than one
week

Batching samples — benefits for cost (lab work)




QF-PCR: rapid aneuploidy + MCC
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Array CGH prenatal result

e In Belgium 2013: aCGH for all prenatal

samples

— consensus: to use 60K arrays (60 000 probes) or
an equivalent for an average resolution of 400

kb

— Additional diagnostic yield (compared to conventional
kayotyping; Shaffer et al. 2012; Wapner et al.2012).

e +10% in fetuses with multiple ultrasound
abnormalities

e + 1% in lower risk women, such as those of
advanced maternal age

- Drawback: introduce CNVs of uncertainty into
the diagnostic interpretation




NGS for CNV detection
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e Interpretation and reporting




National consensus guideline between the 8

Centres for Medical Genetics in Belgium

e Practical recommendation of pre- and post-
counselling

— can we expect parents to make ‘on spot’ decisions
on what they do and do not want to know?

— should we confront parents with questions that are
unlikely to be relevant for them?

e How to interpret and report prenatal array
results
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Prenatal array guidelines

o Classification of variants with regard to
pathogenicity:
- Pathogenic

- Benign variants without functional
consequences

- Unclassified variants (UV)

https://www.college-
genetics.be/assets/recommendations/fr/guidelines/BeSHG%20prenatal%20consortium guid
elines%20prenatal%20array.pdf
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BESHG 2022.ppt

Pathogenic CNV

e known to be associated with a phenotype (e.qg.
del22q11.2)

e resulting in a known effect on gene function and known
phenotypic effect

Are communicated




Benign CNV without functional

conseguences

e Isrepeatedly found in the normal populationand
not enriched in individuals with abnormal
phenotypes

Are NOT communicated




Unclassified variants (UV)

* In principle, UVs are NOT communicated and parental
analysis Is not performed.

« unless one expects that this will add to the interpretation of
the UV and to the decision to communicate this CNV.

Examples include CNVs with a higher degree of
suspicion that they may cause a phenotype, the
presence of ultrasound anomalies, family history etc.

In case of uncertainty, the ad hoc committee

is consulted for advice. This is done before
the final protocol is issued.
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Analysis prenatal arrays

Unclassified variant

Intragenic Del/dup?*
Known (haploinsufficient) gene® Y25

no

Search literature/ yes
databases for similar CNV

none
Del/dup > 18 genes L2 ol
no
X-linked gene in a XY fetus 2
No strong ‘_I
arguments for no

pathogenicity

Inheﬂted «— Test

paroms
Depending
on parental .

phenotype De novo

v v l

R b i Vanakker et al.,
previously done 2 0 1 4




Susceptibility CNVs

- CNVs that are risk factors for developmental disorders

NOT communicated

 unless the risk is large enough and/or the CNV is
associated with structural malformations for which
ultrasound follow-up is indicated

SEE list

available on the website of the College for Genetics: https://www.college-
genetics.be/nl/voor-deprofessionele/good-practice-et-richtlijnen-voor-
beroepsbeoefenaars/richtlijnen.html.




List of susceptibility loci

1 14657 147.39 810 distal 1q21.1 dup GIAS (CX40] ID, DD, A5SD, schizophrenia macrocephaly, CHD YES | 612475 YES
. microcephaly, CHD, renal
. ID, DD, ASD, 52, facial
L I . . i
1 14657 147.39 B0 distal 1921.1 del GIAS (CX40) dys ism and urinary tract anomalies YES | 612474 YES
1| 1miE | 172.:3EF) 57 10242 del DNM2 I R VES
_ brachydactyly
i 50 5111 1110 2pl6.3 el (exon 6-24 del) NRXNI 1D, ASD, SZ, DD, dysmorphic none YES | 614332 |
15 3113 3248 1350 15g15.3 del CHRNAT DD, 1D, ASD, epilepsy, 52 microcephaly, CHD YES | 612001 YES
15 99.36 102,52 3160 15q16 del IGFIR MR GR YES YES
15 2B8.74 1BOG 210 16p11.2 distal del 5H281 obesity, DD, 1D, 51 none YES | G13444 YES
YES moved to YES since
16 2959 3010 GO0 16p11.2 proximal dup TEXE ASD, ID, DD, 57, anorexia micracephaly 614671 | actionabla: penetrance del and
dup comparable
16 29.59 3018 600 16p11.2 proximal del TBXG R s macrocepnaly, vertebra YES | 611913 TES
speech delay
17012 deletion syndrome
Tecial dysmorphy, genital
17 24.22 3621 1300 TCE2 . I li ¥YES | 614527 ¥ES
RCAD {;r\enal cysts & lities, ID, DD, ASD, MODY ranal anomalies =
diabetes)
ASD, 1D, DD, .
2 10,02 20.20 1270 22q11.2 d TEN1 s . CHD YES | 608363 YES
q up e ic microcephaly,
1 14497 146,61 1640 1021.1 dup HFE2? DD, ASD CHD 3] o
. ]
2p16.3 del (whole gene, Dy, ASD, 52, DD, dysmorphic
2 50 51.11 1110 intronic, 1.5) NEXNT none MO | 614332 NG ]
2 11087 110.98 110 2q13 dup NPHP1 ASD, ID nane MO NO
2 111.4 112 1600 2gi2del ID, DD, dysmorphic features CHD MO [Govaerts 2017)
3 LI 28 1100 3p26.3 del CNTING ASD MO |Govaerts 2017)
3 195.7 197.30 1600 3929 dup ME. DD nane {[1] Ho
10 49 524 3400 10q11.22q11.23 del 1D, 0D MO [Govaerts 2017)
Lla} Aan 574 2Arr ThAlT 2211 TR dad i RICY IiSawraarre 30170
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Incidental findings

* Only highly penetrant monogenic
disorders are considered, with validated
evidence on the phenotype associated
with the deletion or duplication




Incidental findings

Four categories are distinguished:
« Late-onset genetic disorders with clinical utility

» will be communicated (typically cancer caused by the
deletion of a tumor suppressor gene)

 Late onset disease without therapeutic
possibilities
» the decision after consulting the ad hoc committee

e Carrier for X-linked recessive disorders
> Wwill be communicated

« Carrier for autosomal recessive disorders

> Wwill not be communicated




Analysis prenatal arrays

Prenatal microarray Known pathogenis varient

Known risk factor with

high penetrance or US anomalles
Non-actionable or
Ben Unclassified variant
ign incidental finding Actionable incidental findings

After consulting the Ad
Hoc Committee
Intragenic Del/dup?
Known (haploinsufficient) gene® Y25
no
Search literature/ _yes|

databases for similar CNV

Del/dup > 18 genes

no
X-linked gene in a XY fetus o
No strong I
arguments for no

pathogenicity

Inherited <«— Test parents

P
-«

Vanakker et al.,
2014

Test parents for genetic
counseling if not
previously done




Implementation of an Ad Hoc

committee

« 2 clinical geneticists and 2
cytogeneticist from each center =
32 individuals
ecases are presented to the committee
through e-mail
*AIM: to reach a consensus decision
within 24-48h

» less subjective
*more consistent counselling in case of
second opinion in another centre
rapid learning curve on evaluation of
‘difficult’ CNVs

Clinician holds
responsibility
on final decision

Advisory role




Conclusion national guidelines

« The National consensus approach solves:
» technical issues (resolution, what to test for, etc..)
» variation in interpretation amongst laboratories
» variation of reporting

> issues related to liability

Practical aid for those routinely using
prenatal arrays




Conclusion national guidelines

info@college-genetics.be Nederlands~  Contact Toegang leden Search Q
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Bestanden Downloaden

BeSHG CFTR - 2012

BeSHG FMR-1 - 2012

BeSHG Postnatal Karyotype - 2012

BeSHG prenatal consortium_guidelines for NIFT good clinical practice

BeSHG prenatal consortium_guidelines for fetal genome-wide sequencing (NG5} in ongoing pregnancies
BeSHG prenatal consortium_guidelines for prenatal rasopathy panel

BeSHG prenatal consortium_guidelines managing incidental findings detected by NIPT

BeSHG prenatal consortium guidelines prenatal array

BeSHG prenatal consortium_table susceptibility loci

ok e e

COVID1S_WHO_Laboratory biosafety
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e Mosaicism in prenatal diagnosis




Mosaicism in prenatal diagnosis

e Mosaicism
- |s difficult for making a conclusion

— The presence of two or more cell lines in a
tissue sample

- Three categories
e Confined placental mosaicism

e True Constitutional fetal mosaicism

e Pseudomosaicism refers to an abnormality that
arose during tissue culture in vitro (cultural artifact)
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Mosaicism

Complete
Confined placental
fetal-placental concordance maosaicism

)

Fetal-placental MNon-mosaic fetus, Fetal mosaicism,
mosaicism mosaic placenta non-mosaic placenta

Fetal mosaicism, Complete
normal placenta fetal-placental discordance Gardner & Sutherland

Chromosome abnormalities and geneti
, counseling, 5th edi
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Confined placental Mosaicism

e Confined placental mosaicism

- An abnormal cell line may only exist in the
extra-embryonic tissues of the placenta

- |s encountered at CVS rather than AC

- [t iIs uncommon that mosaicism at CVS reflects
a true constitutional mosaicism of the fetus

e More than 50000 procedures (Grati et al. 2014)

- In 2,2% of CVS mosaicism was seen -> 0,3% proved to
have true fetal mosaicism




True fetal Mosaicism?

e Chorion Villi Sampling
- Samples more distantly related from the fetus

e Amniocentesis

— Cells closely reflect the true constitution of the
fetus




