Incidence of ploidy abnormalities
according to PGT-A indication in embryos
derived from normally fertilised oocytes

Lorena Rodrigo, Adedoyin Akinwole, Paula Regina Queiroz,

Inmaculada Campos-Galindo, Cristina Patassini, Refik Kayali, Bruno Coprerski,
Laura Girardi, Nasser Al Asmar, Carmen Rubio

lorena.rodrigco@igenomix.com

lgenomix Spain, Vitrolife Group

All authors are employees of Igenomix, a company providing reproductive genetic services, part of Vitrolife Group

PART OF VITROLIFE GROUP"

CTEXT ]
Q000
9000
0000
0000
9000
C T XX T )
C T XX T )
CTXX T )
9000
C I XN
I X
@0 o (
Q0¢00
C T XX T |
Q9000
CTXXY )
C T XX T |
I XX T )
9000
Q000
CTXXY |
C Y XX 1
Q0000
CTXX Y
CTXXY ]
o000
Igenomlx@


mailto:lorena.rodrigo@igenomix.com

Ploidy assessment in PGT-A

PGT-A NGS-based platforms compare chromosome copy number (CN) ratios to identify aneuploides (chromosome
gain/losses), but cannot distinguish variations in the number of complete chromosome sets (ploidy)

DNA contamination:

DIEILREED 6 Haploid, 23 X Triploid, 69 XXX XX embryo / XX external DNA

DNA contamination:
Triploid, 69 XXY XXY mosaicism XX embryo / XY external DNA or XY embryo /XX external DNA
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Haploidy and triploidy are both compatible with preimplantation embryonic development.

Triploidy can be found in 10% of chromosomally abnormal spontaneous miscarriages and is usually
not Compatible with development to term (soué et al, 1975; Hassold et al., 1980; Plachotetal., 1989, Strom etal., 1990).

®
PART OF VITROLIFE GROUP" Igenomlx



Ploidy assessment in PGT-A

Incorporating SNP analysis to the NGS-based PGT-A workflow allows the integration of genotype information and
copy-number analysis to incorporate ploidy assessment within a standard PGT-A workflow
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Incidence of haploidy and triploidy in abnormally fertilized oocytes
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Incidence of haploidy and triploidy in trophectoderm biopsies
of blatstocysts derived from normally and abnormally fertilized Conventional static
oocytes .
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Fig. 4 Global distribution of ploidy configurations in abnormally fer-
tilized zygotes with different pronuclear statuses. Overview of ploidy
results distribution (diploid, haploid, and triploid) reported for each
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group of embryos concerning the number of pronuclei (PN) detected.
Ploidy results in a OPN-derived embryos, b 1PN-derived embryos, ¢
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Fig. 5 Ploidy constitution of abnormally fertilized zygotes confirmed
by time-lapse observation. Overview of ploidy result distribution
(dipleid, haploid, and triploid) reported for a OPN, b 1PN, ¢ 2.1PN,
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and d 3PN-derived embryos when identifying pronuclear (PN) status
with time-lapse instruments

Although time-lapse monitoring systems improve the assessment of ploidy status in

embryos with atypical PN patterns, SNP analysis identifies some of them as diploid and
therefore, potentially transferable
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Incidence of haploidy and triploidy in normally fertilized oocytes
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Objectives

To evaluate the incidence of abnormal ploidy in embryos
derived from normally fertilised oocytes (2PN).

To evaluate the impact of different PGT-A indications on
ploidy results.

To evaluate the impact of female age on ploidy results.
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Material and methods

Retrospective study (November 2023 — November 2024) in couples performing Smart PGT-A Plus
(analysed at Igenomix USA, Canada, Brazil and Spain)
Ploidy, contamination and cohort testing in embryos derived from normally fertilised oocytes (2PN)

Samples

Female age <35 : Female age >35 i

884

<40years M > 40 years
529 355
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Material and methods

Smart PGT-A Plus
SNP analysis in PGT-A workflow

\‘.:) ﬂ lon Reproseq PGS kit and a proprietary bioinformatics pipeline (v2.0)
(\ were used for 24-chromosome aneuploidy testing.

NGS for
k Smart PGT-A

) \ analysis

v ( ’ Custom lon AmpliSeq panel of

Blastocyst DNA oY g 357 selected SNPs
biopsy Amplification |2 (Thermo Fisher Scientific, USA)

Ploidy detection
(triploidy, haploidy)

TRIPLOID .\ DipLoip . HAPLOID

SNPs analysis with
target Ampliseq
protocol

DNA contamination
(external cell/DNA and
maternal cell contamination)

Cohort check
(genetic relatedness between
embryos in a cohort)

Proprietary algorithm
for data analysis (v1.0)
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Results

Incidence of abnormal ploidy in embryos derived from normally fertilised oocytes (2PN)

m Diploid m Triploid Haploid Contamination

2,841 embryos informative for Ploidy and
Contamination

Diploid
98.1%
1.4%
1,825 embryos considered for Cohort testing
Haploid 0.2% (cohort with 2 or more analysable embryos)
.. * Informative for cohort testing: 99.5%
Contamination _ _
0.5% « All the informative embryos showed

genetic relatedness to their cohort
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Results

Incidence of abnormal ploidy in embryos derived from normally fertilised oocytes (2PN)

1.4% (a1/2827) TRIPLOID / HAPLOID EMBRYOS
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More accurate mosaicism diagnosis
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Results

Incidence of abnormal ploidy according to PGT-A indication

W Diploid ™ Triploid Haploid

100% 9
100% 0.7 Embryos with abnormal ploidy:
a : . . .. .
0.9 1.4 * Significantly increased incidence in AMA vs GP
99% * Higher trend in RPL and MF vs GP
99% 2.6° e Similar incidence in RIF vs GP
8% Triploid embryos:
98% * Significantly increased incidence in AMA vs GP
* Higher trend in RPL vs GP
97% * Similar incidence in MF, RIF and GP
97%
. b b Haploid embryos:
’ . - - AVIA  Higher trend in RPL and MF vs GP
(n=1,626) (n=35) (n=275) (n=759) * Similar incidence in AMA, RIF and GP
Female age <35 > 35

a-a p<0.01; b-bp<0.05; c-c p<0.001; Fisher’s exact test vs GP
Igenomix
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Results

Incidence of abnormal ploidy according to female age

W Diploid ® Abnormal Ploidy

100% 0 0 |
99% |
98% |
97% i . . .
: An increase in the number of embryos with

6% | abnormal ploidy is observed with the female age,
95% | which becomes more pronounced in women >40
919 | years of age
93% i
92% i
91% |

<=35 36 37 38 39 40 41 42 >= 43

(n=1,626) (n=6)  (n=51) (n=103) (n=139) (n=151) (n=109) (n=118) (n=82)

GP AMA
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Results

100%

99%

98%

97%

96%

95%

94%

93%

Incidence of abnormal ploidy in two age groups

B Diploid ™ Triploid Haploid

0.2

b
e C a
GP <=35 years AMA <= 40 years AMA > 40 years

(n=1626) (n=450) (n=309)

a-c p<0.05; b-d p<0.01; a-e, b-f p<0.001; Fisher’s exact test
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Triploid embryos:

* Significantly higher incidence in AMA >40 vs. AMA <40 and GP

e Similar incidence in AMA <40 years and GP

Haploid embryos:
* Similar incidence in AMA >40, AMA <40 and GP
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Conclusions

1.4% of blastocyts derived from normal fertilization (2PN) were identified as triploid or haploid.

Patients with AMA (>35 years) had the highest incidence of embryos with abnormal ploidy
(2.6%), mainly related to triploidy, and this was more prevalent in woman >40 yrs (4.5%).

Young patients (<35) with clinical history of RPL (2.3%) and MF (1.4%) showed particularly high
rates of triploid or haploid embryos compared to good prognosis patients (0.9%).

PGT-A with ploidy and contamination analysis decreases the risk of misdiagnosis by
identifying samples with non-embryonic DNA contamination and improving the diagnosis of
mosaicism and embryos with intermediate sex chromosomes copy number changes.

The incorporation of SNP analysis in PGT-A results in a more accurate diagnosis with potential

improvements of clinical outcomes. Our results indicate the higher impact in patients >40 yrs and
in RPL patients.
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