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Outline

• Why need a All in one testing (PGT-plus) 

• Introduce the concurrent PGT-A/-M/-SR testing platform

• Clinical utility of All in one (PGT-plus) in CUHK 



Pan-ethnic expanded carrier screening uncover 
at risk couples (1% to 20%)

Han Brunner



Shi et al. Genes. 2021

Pan-ethnic expanded carrier screening uncover 
at risk couples

At risk couple
4/103=3.8%



A couple with monogenic disorder come for 
PGT-M…

1. Should we offer concurrent PGT-A for PGT-M/-SR? 

2. Why and what should we offer? 
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PGT-M only: 77.7% (390/502) are

transferrable.

Concurrent PGT-M+PGT-A: only

29.1% (146/502) are transferrable.

Hung  et al unpublished data

Why concurrent PGT: A large proportion of unaffected embryos
can be aneuploid.



Is it possible to combine PGT-M/SR/A in ONE experimental 
procedure?
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Triploidy (69,XXY) 

not detectable by PGT-A

• Incidence: 0.474% in blastocysts [1], ~9% in early 

pregnancy loss [2].

• Undetectable by routine CNV analysis-based NGS

platforms, especially 69,XXX.

[1] Marin D et al., Reprod. Biomed. Online, 2019

[2] T Zhang et al., BJOG, 2018

[3] Pan M et al., J Matern Neonatal Med, 2021

Key issue I:
Triploidy is underappreciated in PGT while important in pregnancy

• Diandric triploidy leads to partial hydatidiform

mole (PHM), which is a pre-malignant presentation

of gestational trophoblastic disease (GTD) [3].

0.8% (16/1982 TE)
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• UPD: two copies of a whole chromosome derived from the same parent [1].

[1] P. Benn et.al., Prenat Diagn, 2021

[2] Xu et al., Sci. Rep, 2015

[3] Gu et al., J Assist Reprod Genet, 2022

[4] I. Lalou et al., Eur. J. Obstet. Gynecol. 2019 

• Incidence: 3.7% 
• (9/241) in morphologically abnormal embryos 

[2]; 2% (12/610) in euploid POCs [3].

• Clinical consequence: 

     1) activate a recessive diseases [4].

      2) UPD can be a cause of early miscarriage 

         if localizeyd to regions with imprinted       

         genes that control embryogenesis and fetal 

         development [4].

both mat allele sets present

a duplicate single set of alleles

Mat Pat

Key Issue II:
UPD contributes to birth defects and early miscarriages



[1] P. Benn et.al., Prenat Diagn, 2021

[2] Xu et al., Sci. Rep, 2015

[3] Gu et al., J Assist Reprod Genet, 2022

[4] I. Lalou et al., Eur. J. Obstet. Gynecol. 2019 

We need a PGT platform to detect genome-wide UPD



• SNP-haplotyping method is highly accurate, and can be applied universally to 
different BCR types

Rates of euploid embryos:
30.94% in reciprocal translocation group
51.79% in Robertsonian translocation group
47.26% in inversion carriers
57.63% in insertions



PGT-SR: Important to detect non-carrier embryos

Euploid

To prevent the transmission of BCRs to their offspring can reduce the same associated risks 
of infertility when reaching reproductive age



All in One PGT (PGT-M/SR + PGT-A + PGT-HLA): PGT-Plus platform

Xie P et.al., Hum Reprod, 2022

QC standard:
conc > 0.6ng/ul
(by qubit)

MDA product: ~10 kb, conc > 29.4 ng/ul
(input amount: 500ng in 17ul mix; min: 200ng)
Picoplex product and gDNA: conc > 11.8 ng/ul
(input amount: 200ng in 17ul mix; min: 100ng)

Sequencing platform: MGI2000 (PE100).
Q30: > 85%.
Reads amount: > 400 M per lane. 
aiming a > 80M paired-end reads/sample 



Read count analysis SNP analysis

(z-score, ROH, BAF)
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Advantage of All in One PGT platform

PGT-A only

Vs

All in One PGT-Plus
testing





Retrospective cohort:
Triploidy and UPD contributed 2.7% (7/262)

Li et al submitted





Prospective study: Triploidy and UPD (1.3%)

Li Y et al unpublished data



Conclusion for All in One PGT Testing (PGT-Plus)….

❖For PGT-A:

• PGT-Plus can detect all abnormalities that are also reported by current PGT-A 

platforms.

• More importantly, PGT-plus euploid embryo for transfer would be able to avoid

embryo which turned out to be triploidy or whole genome-wide UPD.

❖For PGT-M:

• PGT-Plus has consistent haplotyping results when using conventional

methods (karyomapping, gap-pcr, etc) as a reference.

❖For PGT-SR:

• PGT-Plus can detect unbalanced translocations; Additionally, PGT-Plus

enables the identification of translocation carriers among those balanced ones.



Take home message for All in One PGT ….

➢Based on our prospective study (N= 529)

 0.6% of human preimplantation embryos are triploidy and

 0.8% are whole genome-wide UPD. 

These ‘euploid’ embryo transfer would be otherwise prevented if conventional PGT 
methods could exclude triploidy and whole genome-wide UPD. 

• PGT-Plus enables a more comprehensive abnormality profile detection, thus 

can be applied as a comprehensive concurrent PGT solution, enabling the

detection of PGT-M/SR with PGT-A, triploidy, parental origin identification,

and AOH/UPD within a single assay.
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