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Outline

* Traditional PGT

* Haplotyping-based methods development & translation
* Generic PGT via haplarithmisis, prallel haplotyping & copy-number typing
* Mechanistic origin of aberrations, i.e. Meiotic vs. Mitotic
* Lineage origin of aberrations, i.e. ICM vs. TE



Traditional PGT — nuclear DNA
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PGT-MT Methods

Traditional PGT — mitochondrial DNA
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Abnormality rate
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SNP + copy-number profiling
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Towards all-in-one PGT

Mutation on chromosome 1 of the maternal grandfather
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Chromosome anomalies in >80% of the IVF embryos
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All forms of PGT via massively parallel sequencing
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Towards automation of genotyping-by-sequencing
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Clinical-grade whole-genome sequencing-based haplarithmisis
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PGT-M with extreme accuracy
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Direct detection of point mutations
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Clinical whole-genome sequencing for PGT-MT

PGT-MT heteroplasmy
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Parents-only PGT for aneuploidy origin (PGT-AO)
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All-in-one PGT

Method characteristics

< Flexible PGT-M

. . Generic pathogenic variant detection at
Library pooling Fa‘“e'\ + 09
uencing Mother base resolution

o~ , (+ Close Relative) <= Flexible PGT-SR
l _~ PGT-M

7 Haplarithmisis — pgT-SR < Normal vs balanced translocation (haplotypin
‘ S PGT-AO + Breakpoint detection at base resolution

Tagmentation

Whole Genome Sequencing 4= Copy number profiling (PGT-A)

= PGT-M . o i
Breadth of Coverage PGTI\%T (Direct Variant Detection) | <+ Segregational/parental origin of aneuploidies

RiERLRdNRg

< Level of mosaicism of aneuploidies

o
o
=
7]
=
)
=
o
1
c
£
<

<+ Mitochondrial DNA (heteroplasmy level)

Depth of Coverage




Outline

* Prevalance of aberrations in successful pregnancy
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Quartets to Study Nature and Extend of CIN
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Outline

* Traditional PGT

* Haplotyping-based methods development & translation
* Generic PGT via haplarithmisis, prallel haplotyping & copy-number typing
* Mechanistic origin of aberrations, i.e. Meiotic vs. Mitotic
* Lineage origin of aberrations, i.e. ICM vs. TE

* Prevalance of aberrations in successful pregnancy
* Prevalance of aberrations in pregnancy loss
* Clinical follow up of embryos following PGT



True aberration rate
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Cell lineages in human embryos
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Genetic abnormalities likely less tolerated in fetal lineage
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Outline

* Traditional PGT

* Haplotyping-based methods development & translation
e Generic PGT via haplarithmisis, prallel haplotyping & copy-number typing
* Mechanistic origin of aberrations, i.e. Meiotic vs. Mitotic
 Lineage origin of aberrations, i.e. ICM vs. TE

* Prevalance of aberrations in successful pregnancy
* Prevalance of aberrations in pregnancy loss
* Non-slection study: Clinical follow up of embryos following PGT-M



Ongoing PGT-A debate in the field

Not effective
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PGT Aneuploidy Origin (PGT-AO)
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PGT for aneuploidy origin (PGT-AO)
6000 embryos

UPD (n=1)
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Monosomy (n=3)
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Deletion (n=6)

Transferred Embryos
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1.6%

0.42% Essers et al. unpublished



Genomic alterations & early life bottleneck
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Live births with Chromosomal Aberrations
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Proportion

Birth status vs. centers & medication
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Discordance in segregational origin
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Haplotyping-based
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(24.5% misclassified) (21.5% misclassified)



Double transfer: embryo with meiotic trisomy could not make it
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Multimodal deep learning for embryo selection in
assisted reproduction
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Embryo selection model: genome integrity + morphology
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Non-invasive PGT
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Conclusions (impact of PGT-AO)

Before fertilization, everywhere = Failed Implantation

Janssen, [...], Zamani Esteki, Nat. Com. 2024 Miscarriage
Essers, [...], Zamani Esteki, unpublished

After fertilization, fetus only =» Miscarriage
Essers, [...], Zamani Esteki, Nat. Med. 2023

After fertilization, placenta only =» Healthy newborns
Zamani Esteki, et al, Nat. Med. 2019




Summary & Conclusions

All-in-one haplarithmisis-based PGT
Simplified workflow with automation
1. PGT-M: Enhanced sequencing by even coverage
» Better testing in proximity of complex genomic regions
* Direct mutation detection at base resolution
2. PGT-AO: Parent’s only PGT for aneuploidy origin
» Segregational origin: Identification origin of trisomies and UPDs
3. PGT-SR: Differentiation between balanced and chromosomally normal
embryos at base resolution
4. PGT-MT: Mitochondrial heteroplasmy detection after WGA
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