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Pre-implantation genetic testing

PGT

» Aim of PGT: detection of genetic abnormalities in embryos
before they are transferred to the uterus

» MAR (mostly ICSI) required
» Embryo biopsy (D3 or D5/6)
» Genetic analysis
» Transfer of unaffected embryos
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40+ years of assisted reproduction

Optimization of vitrification protocols
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The era of single cell genomics
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Types of PGT based on indication

« PGT-SR PGT for chromosomal structural rearrangements
c PGT-M PGT for monogenic disorders

« PGT-A PGT for aneuploidy

* Coprehensive/Universal PGT PGT-M/SR+A

The international glossary on infertility and fertility care. Zegers-Hochschild F, Adamson GD, Dyer S, Racowsky C, de Mouzon J, Sokol R, Rienzi L, Sunde A, Schmidt L,
Cooke ID et al. Hum Reprod 2017;32:1786-1801
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Tw PREIMPLANTATION GENETIC DIAGNOSIS INTERNATIONAL SOCIETY

https://pgdis.org/

( I Shl'e Furopean Society of Human Reproduction and Embryology

https://www.eshre.eu/
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Cryopreservation

IVF/ICSI

Embryo transfer

Day 1 Day 2 Day 3 Day 4 Day 5 Day 5/6

Embryo development and evaluation
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Timing of embryo biopsy

PB
Female pronucleus
Male pronucleus

e e PB1 and PB2 Blastomeres
: Trophectoderm cells |

Prenatal and pre-implantation genetic diagnosis, Vermeesch JR, et al. Nat Rev Genet. 2016 Sep
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Techniques

* FISH

 PCR-based

 Array CGH

* Low-pass short read sequencing (GW)
 SNP array-based

 Reduced genome representation -
Genotyping by sequencing
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Prenatal and pre-implantation genetic diagnosis, Vermeesch JR, et al. Nat Rev Genet. 2016 Sep
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PGT via FISH: indications

e Sex selection (X-linked or Y-linked disorders)
 Microdeletions
 Translocations
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microdeletion

chromosoompaar 22

0 5
\

» H3Mb kritische regio

verlies van 3Mb

q11.23 kritische regio

' ' 22q11.21 del syndroom

chromosoom 22 normaal 22 22q11.21 deletie velo-cardiofaciaal syndroom
DiGeorge syndroom
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PGT via FISH voor microdeletion syndromes

P

NF1 gene
17q11 ® & [

Normal Affected
2 copies 1 copy = deletion
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Reciprocal translocation

L

No gain or loss
of genomic material




The full range of segregant gametes
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PGT via FISH for reciprocal translocations

PGT: blastomere with normal diploid result
for 2 and 16q

Pre-PGT: bloodsample of the prospactive parents:
» Detection of the balanced translocation (2q; 16q)
+ Optimisation of FISH probe combination for PGT

PGT: blastomere with loss of 2 and gain
of 16q
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Schema: procedure PGT via FISH

Fresh or
frozen

Inseminatie/ICSI l

A B
&
22
o
> {
() |

Dag 2 Dag 3 Dag 4 Dag 5/6

Embryo transfer
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Pros and cons of PGT-SR via FISH

+ Suitable for detecting minor chromosomal abnormalities
+ Result available within 24h/48h

- Development of a family-specific test — pre-PGT optimisation
necessary

- Restricted number of chromosomal regions can be ‘interogated’
per experiment (- availiility of fluorochromes )

- In case of D3 biopsy, 2 cells for a relible result (- technical artifacts)

- GW view missing: no information on other chromosomes /
possible aneuploidies
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Risk on aneuploidy increases with maternal age

Preimplantation
70 - embryos

% Aneuploid
8

20 - Natur._a1
conceptions

=15 18 22 24 26 28 30 32 34 36 38 40
Maternal age

Handbook of New Genetic Diagnostic Technologies in Reproductive Medicine, C. Simén and C. Rubio, 2018
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Array CGH

aCGH

Reference DMNA Test DNA

Hybridization to microarray

OMNo change ®DNA gain @ DNA loss

|

‘ Duplication

Fluorescence

Deletion

Cenomic position
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Low pass short read sequencing
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Counting statistics

Read counts
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Scheme: PGT-SR via LPS

Cryopreservation of
embryos

Genetische analyse

Ontdooicyclus

Embryo biopsie
(voorkeur = TE) T

Dag 4 Dag 5/6

Embryo transfer
(next cycle)
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Pros and cons PGT-SR via LPS

+ Detection of unbalanced products
+ No need for the development/optimisation of family specific tests

+ No limitation regarding the number of chromosomal regions that
can be tested

+ Genome-wide CN information available (+/-)
+ High throughput

- WGA required

- Detection limit depends on biopsy type and specific
platform/pipeline

- Longer TAT

- No distinction between carriers of balnced translocations and no
carriers

- cryopreservation of all embryos required
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Genome-wide findings

X

13 15 16 17 18 19 20 21 22

13

12

mn

10

'
'
'
1
1
'

ceemeecmgweeme. e

= ERARrer QU PRy~ ==~ = .-

?-.-....—
rJ

n
>

g

e veEwe -

067

-

(=3 T

wboy

monosomie

ISOmie

tr



;f,‘ LEUVEN

Genome-wide findings
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Mosaicism detection

/ .Eu-p;oid / Aneuploid / Mos%lc / Mosaic
0% 100% 30% 50%

F

Courtesy of F. Fiorentino
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PGT-A

Embryo biopsy

Cell lysis
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Biopsy type

Dag 3 (blastomere)

Dag 5/6
(trophectoderm)

SNP array-based
Genotyping by seguencing

PGT type Techniques
. PGT-SR “oh
* PGT-M DCR-based
* PGT-A _ow-pass short read
« Coprehensive PGT sequencing
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Genetics
lab

Research

groups

Clinical
Geneticists

Fertility
specialists
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A Preclinical PGT workup Universal PGT cycle
long-range PCR & variant calling & 1
long-amplicon sequencing identification of high-risk allele |
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Preclinical workup using long-read amplicon sequencing provides families with de novo pathogenic variants access to universal preimplantation genetic testing.
Tsuiko et al Hum Reprod 2023 Mar 1;38(3):511-519. doi: 10.1093/humrep/deac273



