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Prenatal diagnosis techniques

Preimplantation Genetic Testing (PGT)

¢ PGT-A and PGT-SR
¢ PGT-M



IVF - 1CSI

ICSI prevalence during 25 years
(The Ronald O. Perelman and
Claudia Cohen Center for
Reproductive Medicine, Weill

Cornell Medicine).

Niederberger C., Fertil Steril. 2018
Jul 15;110(2):185-324
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Abstract

OVER 200 recessive X chromosome-linked diseases, typically affecting

only hemizygous males, have been identified. In many of these, prenatal

diagnosis is possible by chorion villus sampling (CVS) or amniocentesis.
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Abstract

BACKGROUND.

Cystic fibrosis is a common, severe autosomal recessive disease caused in a majority of
cases by a three-nucleotide deletion (AF508) in the cystic fibrosis transmembrane
regulator gene. Current methods of prenatal diagnosis involve chorionic-villus sampling
or amniocentesis. In vitro fertilization and diagnosis during embryonic development
before implantation would allow only unaffected embryos to be selected for transfer to
the uterus, thereby avoiding the need to terminate a pregnancy.
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N Engl ) Med 1992; 327:905-909
DOI: 10.1056/NE)M199209243271301
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Preimplantation
Genetic Testing
(PGT)

PGT is a state-of-the-art

procedure used to identify

familial genetic defects in
embryos obtained through in vitro

fertilization (IVF) before
pregnancy.

3. Trophectoderm biopsy
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https://www.generaroma.it/assisted-reproductive-techniques-art/pgdpgs-diagnosi-genetica-pre-impianto/?lang=en




Distribution of PGT
indications in 2016-2017.

Hum Reprod Open. 2021 Jul
27;2021(3):hoab024.

doi: 10.1093/hropen/hoab024.
eCollection 2021.

ESHRE PGT Consortium data
collection XIX-XX: PGT analyses
from 2016 to 2017

A van Montfoort, F Carvalho, E
Coonen, G Kokkali, C Moutou, C
Rubio, V Goossens, M De Rycke

Relative contributions
- PGT-M 35%

- PGT-SR 13%

- PGT-A 47%

- concurrent PGT-
M/SR/A 7%
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XL-R  unknown
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Concurrent PGT-M/SR + PGT-A

PGT-SR+PGT-A

PGT-M+PGT-A



PGT-M analysis method

Total
PCR 2536
FISH 22
gPCR 3
WGA total 455
WGA+PCR 58
WGA+gPCR 2
WGA+SNP array 332
WGA+CGH array 11
WGA+NGS 52
WGA+other 0
combi 50

Not reported 32

ESHRE PGT Consortium data collection XIX-XX: PGT analyses from 2016 to 2017 , A van Montfoort et al., 2021
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Art. 67. Verboden zijn :

1° Genetische pre-implantatiediagnostiek met het oog
op eugenetische selectie, zoals gedefinieerd in artikel 5,
4°, van de wet van 11 mei 2003 betreffende het
onderzoek op embryo's in vitro, dat wil zeggen gericht op
de selectie of de verbetering van niet-pathologische
genetische kenmerken van de menselijke soort;

2° Genetische pre-implantatiediagnostiek met het oog
op geslachtsselectie, zoals gedefinieerd in artikel 5, 5°,
. van de wet van 11 mei 2003 betreffende het onderzoek
BE|g|a N |aW op embryo's in vitro, dat wil zeggen gericht op
geslachtsselectie, met uitzondering van de selectie ter
voorkoming van geslachtsgebonden ziekten.

Art. 68. In afwijking van artikel 67 is pre-implantatie
genetische diagnostiek uitzonderlijk toegestaan in het
therapeutisch belang van een reeds geboren kind van de
wensouder(s).Het geraadpleegde fertiliteitscentrum
moet, in het geval bedoeld in het eerste lid van dit artikel,
beoordelen of de kinderwens niet uitsluitend ten dienste
staat van dat therapeutisch belang.




Vrouwenkliniek
Afdeling Reproductieve Geneeskunde




Possible Biopsy Stages

Polar body biopsy Embryo biopsy Blastocyst biopsy

* 30% postmeiotic « 30%" 1o 60%" loss of  «“not” detrimental
abnormalities undetected implantation potential (single study) *

Spent media analysis
* Non-invasive

» Concordance with TE

* Triple amount ofcells to +« PGT-Acan * Not standardized biopsy >90% ¢.d

analyze vs blastocysts compensate the
damage but does not
reach its potential

ogoH @ Homs H IK HemaHwany)  « scon etar (2013, 0 Mastenbroes of ot (2007)=Xu et al. 2016, = Babarya of i, (2017) ©GoperGenomics
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Evolution of biopsy techniques: About 100% of

biopsies in US are blastocyst
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Percentages of Day 3 and Day 5 Embryo Transfers Using Fresh Nondonor
Eggs or Embryos That Resulted in Live Births, by Age Group,” 2015

38-40 41-42
Age (years)

W Cay 3 M Day 5




Blastocyst grading
B

Inner cell mass Low power laser
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Indications

for PGT

<>PGT for aneuploidy: select for embryos with
a normal number of chromosomes.

<>PGT for (unbalanced) structural
chromosomal rearrangments: for example
for chromosomal translocations.

<>PGT for monogenic diseases --> coPGT-M:
monogenic/single-gene disorders.



Requirements:

<The (familial) genetic defect needs to be known, prior
to the PGT procedure.

<The (familial) genetic defect can be single nucleotide
substitutions, small genomic insertions/deletions.

<The (familial) genetic defect needs to be a variant that
is likely pathogenic (class 4) or pathogenic (class 5).

Classes ACMG Interpretation

Class 1 Benign

Class 2 Likely benign

Class 3 Variant of Unknown Significance
Class 4 Likely Pathogenic
Class 5 Pathogenic




Intake : counseling by clinical geneticist
- Informed consent

EDTA-blood: Li-heparine-
e CFTR carrier blood for

screening karyotyping
 Spinal Muscular — 3
EDTA-blood <
Atrophy Haplotyping: GENT —
* Fragile-X Map O_Vp'ng-f. Ype/ 5
. (Sickle cell utation confirmation E
anemia/beta- £
thalassemia) a
S V2 @)

Result letter
* BEGECS l i

Appointment at Reproductive Center %
S
coPGT-M on embryo biopsies G
Haplotyping combined with mutation confirmation/ chromosome information ] e

coPGT-M



Autosomal dominantinheritance Autosomal recessive inheritance

BEPRECE S

O

?
Sample from an additional Sample from parentsand
affected family member needed affected child needed for
for phasing of the haplotype phasing of the haplotype



PGT-M and
haplotyping

A haplotype is a particular pattern of sequential
SNPs and/or STRs (short tandem repeats) found
on a single chromosome.

Disease genes can be associated with SNPs/STRs
because they come together in a haplotype.

Haplotypes have been succesfully used to
identify disease genes.

Necessary STRs for haplotyping: at least 2
upstream and 2 downstream of the familial
disease locus (1-2 Mb) = more STRs make the
test more robust.




PCR SNP MICROSATELLITE

Forward primer
prime l , | PCR
GTACTAGACTACTASCT ACTACTACTGGTG... Rive rse primer
repeats \
GTACAAGACTACTACTACTACTACTACTGGTG...
6 repeats
GTACAAGACTACTACTACTACTACTACTACTGGTG...
7 repeats
Patient 1 Patient 2 Patient 1 Patient 2

oo 150 210

- 212 o 208 212 210 210
L o .

a0 150 210




D17S800 254 '

D1751185 233
D1751321 165
D175855 165
D1751322 142
Variant c.3661G>T G
D1751323 170
D1751327 171
D1751326 106
- . D1751325 218
Optlmlzathn D1751329 208
phase for B
PGT‘M D175800 256
. D1751185 233
AD dlsease D1751321 172
D175855 169
D1751322 132
Variant ¢.3661G>T G
D1751323 175
D1751327 ? 150
D1751326 132
D1751325 207
D1751329 206




embryo's

'

-

amplificatie

!

bepaling mutatie en/of STR
analyse

!

opstellen haplotype **=

HERBIOPSIE

Resultaat STR en mutatie Resultaat STR en
analyse concordant mutatie analyse niet
gezonde embryo's terugplaatsen concordant




Marker 1 Mutation Marker 2
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D175800

254

233

165

165

142

G

170

171

106

218

208
255
232
172
168
132

G

174

/

D1751185
D1751321
D175855
D1751322
Variantc.3661G>T
D1751323
D1751327
D1751326
D1751325
D1751329
D175800 255
D1751185 232
D1751321 172
D17S855 166
D1751322 135
Variant ¢.3661G>T
D1751323
D1751327
D1751326
D1751325
D17S1 321
D175800
B} ;g} ;g? Affected Affected
D178855
D1751322
Variant ¢.3661G>T
D1751323
D17S51327
D1751326
D1751325
D17S51329

*

255 .

Healthy

168 166
132 135
G G
174 170
149 149
133 118
206 214
205 203

Suitable for transfer

Affected



Genome-wide
genotyping of
300,000 SNP
markersin 24h
on a beadarray

PGT-M and
karyomapping




Parental genotype combinations — informative SNPs

Example Father Mother Informative?

1 A AA Informative for father
2 B BB Informative for father
3 AA A Informative for mother
4 BB B Informative for mother
5 AA AA Not informative

6 AA BB Not informative

7 AB AB Not informative

8 BB BB Not informative

9 BB AA Not informative

PGT-M and karyomapping
e



Karyomapping: comprehensive linkage-based PGD

(harnessing the power of ~280,000 genome-wide SNPs
Father (Carrier) Mother (Carrier)

wII-
ﬁ S

|
&
4

Child Embryo 1 Embryo 2 Embryo 3 Embryo 4
Affected Unaffected Carrier Carrier Affected

19 illumina



CoPGT-M

Genoomwijde haplotypering
(ddRADseq — GENType)

GENType: all-in-one
preimplantation genetic testing
by pedigree haplotyping and
copy number profiling suitable
for third-party reproduction

De Witte L, Raman L, Baetens
M, De Koker A, Callewaert N,
Symoens S, Tilleman K, Vanden
Meerschaut F, Dheedene A,
Menten B. Hum Reprod.
2022;37(7):1678-1691.

PMID: 35552408

PGT-M

WGA

Sequencing
technology

PGT-A(-SR)



Genome-wide haplotyping

Father (Carrier) Mother (Carrier)
o I I ® I I
w | ] * U]

GENType (ddRADseq)

@
-]

> @
> > ™

A 8 B B A
B A A
A A B B
B A B
B B A
~8l B o N

One flow: X N1
Child Embryo 1 Embryo 2 Embryo 3 Embryo 4
(Affected) Unaffected Carrier Carrier Affected

- PGT-M + chromosome screening

- Alternative sWGS

Copy numberanalysis

4
zf

double digest RADseq

Individual 1 — @

b
™
C0m€ DNA =2 Y e P e e N

.

Individual 2 -

GENType - De Witte et al., 2022, Hum Reprod.




Tricky cases for PGT-M

When screening When one of the
Saviour baby for two different parents is the
disorders index case

Those couples for

Mosaicism in one

whom PGT-M can of the parents

not be performed




Tricky cases for PGT-M

Combined PGD for Beta Thalassaemia and HLA matching

HLA STR Markers HLA STR Markers
A Telomere A Telomere
Des276 194 220 208 1M Dés276
218 22

SOIUtions Deesre. 988 160 i oS Father Mother oo sl e o Desse

5

D6S265 120 118 122 114 DES265
HLABC 139 130 A Telomere . S ease
1 e 163 100 slomere 67 15« wm
© aVIOur a ™Fa 07 D11S4146 182 156 160 160 DI1S4146 - e
D6S273 140 142 Diisess 120 126 132 12¢  Di1Ssss .
DRI 8 s  Duisam W88 105 #8111 ovsem 880 O
DRACA 122 133  He8 VSk110 N VSH745 N HBB BN s
H DacARM 118 112 D11S1760 A 07 #8  os ouere S 1 DO
> When screening for oece S G R b
D6S291 156 160 Y Centromere ¥ Centromere 158 166 DeS291

two different disorders o i é & é é o

3
D11S4146 162 160 162 160 156 180 156 168 156 168 156 160 162 160  D11S4146
D11SesE 120 132 120 126 12 126 12 126 124 126 192 120 132 D11Sese
D11S4181 109 116 1% 111 105 118 05 1M 108 11 100 118 109 116 D11S4I8T

A0 745 a0 N N OIVSH74s N N N N N OIVSH-745 110 745 HEB
D11S1760 111 103 9% 105 107 103 07 108 107 108 107 03 111 103 D11S1760
D11S1338 130 136 1”0 12 134 13 134 132 1% 132 14 1 130 138 D11S1338
HLA STR Markers HLA STR Markers
D6S276 194 208 220 194 220 208 194 208 194 208 194 208 194 194 DES276
MOG-CA 218 220 222 230 222 220 218 220 218 220 218 220 218 230 MOG-CA
D6S510 156 158 160 140 160 158 156 158 156 158 156 158 156 140 DESS10

120 122 118 114 118 12 120 122 120 122 120 122 120 114 DES26S

139 132 130 128 130 12 129 132 129 132 19 132 139 128 HLABC
M8 163 167 186 184 186 187 163 167 163 167 163 167 143 e e
TNF-a "% 109 107 103 107 18 " 10 " 10 " 1 M 03 TNFa
068273 140 138 142 144 142 138 140 138 140 138 140 133 40 44 DES273
D3A 205 214 02 200 02 294 205 294 205 214 205 214 205 200 DIA
DRA-CA 122 137 133 130 133 1% 122 197 122 197 12 1% 122 130 DRACA
DQCARN 118 126 132 122 132 128 18 126 18 128 18 126 118 122 DQCARN

126 116 122 122 122 118 126 116 126 116 126 116 126 122 DESAN

156 158 160 166 1650 158 156 158 156 158 156 158 156 156 DeEs291

Affected Carrier Carrier Normal Normai Carrier Aftected

child non-match  non-match  HLAmatch  HLA match  HLA match non-match
ET ET ET

Fiorentino et al. (2005) Eur J Hum Genet 13, 953
PGT-M for HLA alone:
only 25% of biopsied embryos are HLA match and thus genetically transferable

PGT-M for HLA match + monogenic disorders (immunodeficiencies or hemoglobinopathies)
18,8% (%x %) for AR or X-linked R disorder of biopsied embryos are genetically transferable

12,5% ( % x %) for AD disorder of biopsied embryos are genetically transferable




Tricky cases for PGT-M

° When one of the parentsistheindexcase
° phasingrelies on embryos
° single sperm isolation

° polarbiopsy ‘

> (Suspected) Mosaicismin one of the parents (eg multiple
affected previous pregnancies, segmental NF1)

° Those couples for whom PGT-M cannot be performed

° when mutationanalysisis not possible (region too
large for amplification (eg DMD deletion, FSHD),

pseudogene interference (PKD1), MLPA, triplet
diseases, ...)

> Informativity STR markers/SNPs



Tricky cases: mosaicism

CLASS B: TRANSFER WITH

SEEESEIANSEE RANKING and/or AFTER CLASS C: NO TRANSFER
COUNSELING
Euploid embryos chrXandY, exceptforTurner chr8and 9
(SCA’S) notransferunless .
counseling )
chr6, 7, 11, 14 and 15 (UPD chr) ;hrls )
chr2 and 22 urner (monosomy X)

chrl, 3,4,5,10, 12, 17,19 and 20
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BeGECS

* Gene panel: ECS_mandatory AR:

7 diseases with highest carrier frequency. Whenever a (likely)
pathogenic variant is found in these genes --> report in result letter.

° Gene panel: ECS mandatory optional:

All autosomal recessive genes that are known to cause severe disorders
during childhood. (Likely) pathogenic variants are only reported when
the partner also carries a variant in this gene.

° Gene panel: ECS mandatory X:

All X-linked recessive genes that are known to cause severe disorders.
Whenever a (likely) pathogenic variant is found in the female and/or in
the EFNB1 and PCDH19 genes in the male --> report in the result letter.

alle genetische ziekten
>7000




Goes—Joonier

ACADM Acyl-CoA dehydrogenase, medium chain, deficiency of, 201450 (3),
Autosomal recessive

CFTR {Bronchiectasis with or without elevated sweat chloride 1, modifier of},
211400 (3), Autosomal dominant; Congenital bilateral absence of vas
deferens, 277180 (3), Autosomal recessive; Cysticfibrosis, 219700 (3),
Autosomal recessive; {Hypertrypsinemia, neonatal} (3); {Pancreatitis,
hereditary}, 167800 (3), Autosomal dominant; Sweat chloride elevation

without CF(3)
DHCR7 Smith-Lemli-Opitz syndrome, 270400 (3), Autosomal recessive
GJB2 Bart-Pumphrey syndrome, 149200 (3), Autosomal dominant; Deafness,

autosomal dominant 3A, 601544 (3), Autosomal dominant; Deafness,

autosomal recessive 1A, 220290 (3), Autosomal recessive; Hystrix-like
ichthyosis with deafness, 602540 (3), Autosomal dominant; Keratitis-

ichthyosis-deafness syndrome, 148210 (3), Autosomal dominant;

Keratoderma, palmoplantar, with deafness, 148350 (3), Autosomal B e G E CS
dominant; Vohwinkel syndrome, 124500 (3), Autosomal dominant

GJB6 Deafness, autosomal dominant 3B, 612643 (3), Autosomal dominant;
Deafness, autosomal recessive 1B, 612645 (3), Autosomal recessive;

Deafness, digenic GJB2/GJB6, 220290 (3), Autosomal recessive; Ectodermal
dysplasia 2, Clouston type, 129500 (3), Autosomal dominant

ECS_MANDATORY_AR

HBB Delta-betathalassemia, 141749 (3), Autosomal dominant; Erythrocytosis 6,
617980 (3); Heinzbody anemia, 140700 (3), Autosomal dominant;
Hereditary persistence of fetal hemoglobin, 141749 (3), Autosomal
dominant; {Malaria, resistance to}, 611162 (3); Methmoglobinemia, beta
type, 617971 (3); Sickle cell anemia, 603903 (3), Autosomal recessive;
Thalassemia, beta, 613985 (3); Thalassemia-beta, dominantinclusion-body,
603902 (3)

PAH [Hyperphenylalaninemia, non-PKU mild], 261600 (3), Autosomal recessive;
Phenylketonuria, 261600 (3), Autosomal recessive

SMN1 Spinal muscularatrophy-1, 253300 (3), Autosomal recessive; Spinal muscular
atrophy-2, 253550 (3), Autosomal recessive; Spinal muscularatrophy-3,
253400 (3), Autosomal recessive; Spinal muscularatrophy-4, 271150 (3),
Autosomal recessive




BeGECS

How is it
performed in
the lab?

Targeted,
DMD, SMA: MLPA- customized gene
based panel, 1100 genes:
NGS

FraX: TP-PCR (TP =
triplet primed, GJB6 multiplex PCR
triplet disease)




BEGECS [knppels)

2019 2022 (jan -
apr)




Dragerschap AR mutatie met dragerschapsfrequentie = 1/50

Spinale Musculaire Atrofie 1/23
GJB2-6 Doofheid 6 1/23
CFTR mucoviscidose 1M1=>7 1/20
DHCR7 Smith-Lemli Opitz syndroom 5 1/28
HBB - HBS  hemoglobinopathie 1 1/138
PAH Fenylketonurie 5 1/28

CFTR: correctie dragerschap, 2 koppels met gekend dragerschap (PGT)

Dragerschap XL mutatie in DMD - FMR1

T L o

Duchenne / Becker

spierdystrofie
FMR1 grijze zone 4 117
FMR1 premutatie POF - FXTAS 0
FMR1 mutatie Fragile X syndroom 0



Dragerschap XL mutatie in DMD - FMR1

O L

Duchenne / Becker

spierdystrofie
FMR1 grijze zone 4 117
FMR1 premutatie POF - FXTAS 0
FMR1 mutatie Fragile X syndroom 0

Dragerkoppels van AR mutatie (niet eerder gekend)

ABCCS PXE 1 +
MUTYH MUTYH associated polyposis 1 +
TYR Oculocutaan albinisme 1 +

Dragerschap XL mutatie (niet eerder gekend)

G6PD Favisme 1(3) Vermijden tuinbonen,
bepaalde medicatie



o Structural rearrangements: translocation,
(pericentric) inversions, insertions, deletions,

o blastomere (day 3) + FISH or comprehensive
chromosome screening (CCS)

o trophectoderm (day 5) + CCS

o resolution CCS:
o~ 10 Mb microarrays
o ~5MbNGS



46,XX,1(1:16) (q24;923)
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day 3

FISH




o Strengths:

o Structural rearrangements with small
exchanged segments can be diagnosed.

o Haploidyand polyploidy can be detected

o Limitations:
o Patient-specific workup required

o Often subjective interpretation (low signal to
background).

o Frequent FISH errors (splitting or overlapping
signals)

o Few chromosomes are tested (probemix)
o Not useful for duplications

o Normal and balanced segregations are not
distinguishable
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CCS:
arrayCGH and

sWG@GS

o Strengths:
o No patient-specificworkup required
o All chromosomes are tested
o Straightforward interpretation

oLimitations:

o Structural rearrangements with small
exchanged segments (<5 Mb/ 10 Mb) cannot
be diagnosed

o Normal and balanced segregations are not
distinguishable

o Haploidyand polyploidy cannotbe detected
o Uniparental disomy (UPD) is not detected



o Couple has a normal karyotype
o Recurrent implantation failure
o Recurrent abortion
o Advanced maternal age
o Antecedents trisomy




ESTABLISHED IN 1812 JULY 5, 2007 VOL.357 NO.1

In Vitro Fertilization with Preimplantation Genetic Screening

Sebastiaan Mastenbroek, M.Sc., Moniek Twisk, M.D., Jannie van Echten-Arends, Ph.D.,
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ABSTRACT: All agree that in hindsight the rapid adoption of preimplantation genetic screening (PGS) using cleavage stage biopsy and fluor-
FISH of & e

more money for a less effective treatment. Now, almost 20 years later, geof of PGS, ngs really g
are we simply going back to the future?

Key words: IVF/ICS| / PGS / aneuploidy / efficacy /
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Letter

Response: how PGS/PGT-a laboratories succeeded in

losing all credibility

Munné et al. 2018 Reprod Biomed Online

To the Editor

We commend the passion with which Dr Gleicher et al. [2018] defend
their business model, denouncing preimplantation genetic screen-
ing [PGS] as their marketing differentiator from other centres. It would
be idealistic if this was a purely academic discussion, however there
are commercial interests on both sides and whilst the authors discuss
theories and opinions, this reply reports facts and data supporting
PGS,

human
reproduction

We have reached a dead end for
preimplantation genetic testing

for aneuploidy

Norbert Gleicher'>**, David H. Barad ® ', Pasquale Patrizio®, and

Raoul Orvieto ® &7

decision between the patient and t
error rate was higher and well kng
clearly in reports and consents. Fo
ogy and adding mosaicism screeni
euploid and fully aneuploid embryos
sify an intermediate group as mo
pregnancy potential [Fragouli et al.,
Greco et al., 2015; Grifo et al., 201
et al., 2014, 2017b; Spinella et al.,
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Improving IVF outcomes with PGS

Clinical / Reproductive & Genetic Health / Preconception & Fertility:
Preimplantation Genetic Screening (PGS)

Significantly Higher Rate of Pregnancy
May Be Possible with PGS

The pregnancy rate shown for embryos analyzed using preimplantation genetic screening and
morphology is 69.1%, much higher than the 41.7% achieved using morphology screening alone.®

69.1% 41.7%

Pilot study of young, good prognosis patients (age < 35, first-time IVF, no history of prior miscarriage, n = 103)

With PGS Without PGS




Human preimplantation developmentis vulnerable to error
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Adapted from Fragouliet al. 2013, Human Genetics, Los et al. 2004, Human Reproduction Updatfe, Vermeesch et al. 2016, Nat Rev Genet.
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Chromosomal mosaicism in human
blastocysts: the ultimate challenge of
preimplantation genetic testing?

M. Popovic'™*, A. Dheedene?, C. Christodoulou', J. Taelman',
L. Dhaenens', F. Van Nieuwerburgh?, D. Deforce?,
E. Van den Abbeel', P. De Sutter', B. Menten®T, and B. Heindryckx'"t

'Ghent Fertility and Stem cell Team (G-FaST), Department for Reproductive Medicine, Ghent University Hospital, Corneel Heymanslaan 10,
Ghent 9000, Belgium “Center for Medical Genetics, Ghent University Hospital, Corneel Heymanslaan 10, Ghent 9000, Belgium *Laboratory
of Pharmaceutical Biotechnology, Ghent University, Ottergemsesteenweg 460, Ghent 9000, Belgium




Case: Woman, 36 years of age, Repeated Implantation Failure

— PGT for aneuploidy testing

- 5 embryo’s for genetic testing
- Which one to transfer (first)?

A B C D E
results Mosaic did not
trisomy 16 not trisomy 21 survive

monosomy 2

interpretable the procedure

F: we shouldn’t have performed PGT in the first place, and selected on best
morphology
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Mosaic embryo transfer—first report
of a live born with nonmosaic partial l

aneuploidy and uniparental
disomy 15 g

Kamilla Schlade-Bartusiak, Ph.D.,>® Emma Strong, Ph.D.,%® Olive Zhu, M.Sc.,  Jessica Mackie, M.Sc.,©
Diane Salema, M.Sc.,© Michael Volodarsky, Ph.D.,* Jeffrey Roberts, M.D.,“ and Michelle Steinraths, M.D.¢

A Chromosome 15 15q12 15914 15iz1.1 15q22.2 15g2 ? E
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Microsatellite marker D155986 D155118 D1551016 D1551036 D155988 D1551014

Proband 183,187 221,230 288 121,126 99 191,193,199

Mother 183 221,230 288,299 121,126 99 193,199

Father 187 230 278,290 119,123 97,101 191,195

Result interpretation Uninformative Uninformative Maternal UPD, Maternal UPD, Maternal UPD 2 maternal markers,
isodisomy heterodisomy 1 paternal marker
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] Fetus with partial
Fetal tissues formed Trisomy rescue event in trizomy (SMC) and
from the trisomic celis early fetal development uniparental disamy




What will the

future bring
for PGT?

o Complete (genome) sequencing for de novo
mutations (eg long read sequencing)

o Mitochondrial PGT-M

o Non-invasive PGT

--> BUT: where does it stop? How many
"suitable" embryo's will there be left? Should
parents be given a ranking of disorders when
screening for multiple disorders?
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Chinese wetenschapper claimt eerste CRISPR-
baby gemaakt te hebben

26/11/18 om 16:12 Bijgewerkt op 27/11/18 om 15:27 Bron : Belga

De Chinese wetenschapper He Jiankui beweert de genen van een IVF-
tweeling zo te hebben aangepast dat ze niet met HIV kunnen worden
geinfecteerd, zo blijkt uit een video die zondag op YouTube werd gezet. Zijn
universiteit zegt weliswaar geen weet te hebben van het experiment.
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CRISPR EMBRYOS AND THE LAW

Regulations governing genetic modification in human embryos vary.
Some countries ban the practice through legislation that carries
criminal penalties; others have unenforceable guidelines.

M Ban (legislation) .
W Ban (guidelines)  Restrictive
Ambiguous Not surveyed

1. THE UNITED STATES does not allow the use of federal funds to
modify human embryos, but there are no outright genome-editing
bans. Clinical development may require approval.

2. ARGENTINA bans reproductive cloning, but research applications
of human-genome editing are not clearly regulated.

3. THE UNITED KINGDOM's independent Human Fertilisation
and Embryology Authority may permit human-genome editing for
research, but the practice is banned in the clinic.

4. GERMANY has strict laws on the use of embryos in assisted
reproduction. It also limits research on human embryos, and violations
could result in criminal charges.

5. JAPAN, like China, India and Ireland, has unenforceable guidelines
that restrict the editing of a human embryo’s genome.
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