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Preimplantation genetic testing
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Single cell omics technologies for PGT
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Amplification methods
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Quality of amplification depends on methodology
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Single cell aneuploidy detection by low pass
sequencing and aCGH (PGT-A)
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Preimplantation genetic testing for segmental
rearrangements (PGT-SR)
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Limitations

« Cannot be used for PGT-M
* No information on the origins of the aneuploidy: meiotic or mitotic?

* No information about ploidy aberations: haploid, uniparental diploid and
triploidy



SNP information
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Generic PGT-M
Genotyping and haplotyping single cells
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Copy number profiling using B-allele frequencies
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Concurrent haplotyping and copy number profiling
(haplarithmisis: haplotype aware plotting of B-allele
frequencies enables the mapping of cross-overs)
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Comprehensive PGT-M
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Genome wide analysis allows the detection of
aneuploidies and their origin
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Genome wide analysis allows the detection of
uniparental disomy
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Genomic landscapes of PGT embryo’s
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Mixoploidy:
The presence of haploid & diploid cells in one embryo
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The era of MPS and high-throughput
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Genotyping-by-Sequencing (GBS) — based PGT
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Clinical-grade whole genome sequencing-based haplarithmisis

1. Embryo biopsy & DNA amplification

Janssen et al., 2023, MedRxiv
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Advantages of comprehensive PGT

« Genome wide: all chromosomal aneuploidies can be detected
« Meiotic aneuploidies and ploidy anomalies can be detected

Limitations of genome wide PGT

* DNA of family members is required for PGT-M
* Only detection of inherited variants



Phasing Is not possible when there is no family
member available
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Current ESHRE PGT consortium guidelines  pgrm

« Male partner is affected: Analysis of DNA from blood and single sperm
cells is performed to determine healthy and mutant haplotype, and
thus establish a phase

 Female partner is affected: Analysis of DNA from blood and multiple
polar bodies/oocytes is performed

* |f the origin of de novo variant is unknown: STR analysis coupled with
direct mutation detection can be performed during the PGT cycle

« Recommendations:

« Multiple single sperm cells and polar bodies should be analyzed to exclude
germline mosaicism

» Multiple embryos should be analyzed for direct mutation detection to determine
one affected and one unaffected embryo (can require multiple PGT cycles)

ESHRE PGT-M Working Group et al., 2020 KU LEUVEN




Using long-read amplicon sequencing to determine parental origin of
mutated allele
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Limitations of genome wide PGT

* DNA of family members is required for PGT-M

* Only detection of inherited variants, whereas the majority of severe
developmental disorders is caused by de novo mutations!




Long read WGS based PGT
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% protein coding gene regions

Long read WGS based PGT shows accurate
haplotyping
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Can identify mutations directly & potentially map de
NOVo variants
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Beyond the genome




Genome & transcriptome analysis
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G&Tseq allows mapping both aneuploidy and
transcriptome profiles
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Embryonic development drives expression program
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Inferring aneuploidy using inferCNV

Transcriptionally similar cells by quantized InferCNV benchmark with G&T-seq data (254 cells)
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Cell lineage trees indicate different lineages within the same embryo
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