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SEGMENTAL ANEUPLOIDIES in PGT

Sub-chromosomal copy number changes
involving the gain or loss of a portion of the

chromosome
* No clear embryologic phenotype 5-10Mb
Resolution in
PGT

* The majority occur de novo in the embryo,
involving any of the 24 chromosomes

Inherited from parents with abnormal

ype
Mis-segregation of

translocations/inversi
ons

Expected fragments
involved
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Sl AN The rates of segmental aneuploidies peak in early mitotic
s divisions

Table 11l Prevalence of cocytes/embryos affected by segmental abnormality.

human
reproduction

The incidence and origin of segmental

% 3 Stage analysis performed Number of oocytes/embryos with a segmental aneuploidy Ratio of loss:gain of material

aneuploldy In human oocytes Cheseseisaies Mesesssecasnerseies tsressesssstetracaneisineray saseresisncs erssianne sesssnnesnine Peressdientstitasertinianintittcarte
d " I a & Qocyte 47 (10.39%)*° 0.5 (30/60)
and preimplantation embryos Cleavage stage 428 (24.29%)* 1.38 (324/234)
D. Babariya">*, E. Fragouli'?%, S. Alfarawati', K. Spath'-?, Blastocyst 207 (15.59%) 1,57 (168/107)
and D. Wells'?
Statistical comparisans. using Fisher's exact test: (a) P < 0.0001: (b) P = 0.0207: (¢} P < 0.0001.
® Whole chromosome ® Total segmental ® Segmental + whole ® Segmental aneuploidy ® Euploid

aneuploidy alone aneuploidy chromosomal aneuploidy  alone

2%

The prevalence of SA decreases as the o 7%
embryo progresses through its 8% 18% -
developmental stages

Oocytes Cleavage stage embryos Blastocyst stage embryos

Figure 3 The frequency of segmental aneuploidy increased significantly from oocytes to the cleavage stage embryos but decreased from cleavage to
blastocyst stages. Most of the segmental imbalances occurred along with other whole chromosomal aneuploidies with 8.4% (38/452) in oocytes,
18.4% (352/1762) in cleavage stage embryos and 8.1% (108/1327) at blastocyst stage. It was rare to see segmental aneuploidies occurring alone in
cocytes (9/452; 1.99%) however, this was seen significantly more often at the deavage (103/1762; 5.85%; P = 0013) and blastocyst stages (99/1327;
7.46%; P < 0.0001). No significant difference was observed in the occurrence of segmental aneuploidy alone between cleavage and blastocyst stage
embryos.
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Incidence of segmental aneuploidy in blastocyst-stage preimplantation embryos.

Picchetta et al. F&S Science, 2023
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NGS-based PGT-A results
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SA's incidence does not increase with maternal

age

SA appear to be more frequent in the q arm

SA are more frequently telomeric then
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Prenatal incidence of SA
Reference Analyzed samples SA-positive pl | Platform
Breman et al, 2012 (65) 1115 43 CMA
= = Farcas et al., 2013 (66) 528 12 Karyotype/FiSH
Mean incidence Levy et al,, 2014 (67) 1,861 43 SNP array
e In PRENATAL Shen et al., 2016 (58} 436 23 aCGH and NG
3 50/ Sahoo et al , 2017 (69) 7.396 181 SNP arrayfac CH
1) 70 Wang et al,, 2018 (16) 3,398 41 CNY-Seq
DIAGNOSIS Peng et al , 2019 (70) 836 40 aCGH
Linetal, 70{0 (71) 10,377 223 SNP array
'(O\‘uafﬁ.y‘ tal, 2022(72) 7,400 579 aCGH

Mean incidence ot SA

Picchetta et al. F&S Science,
2023
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15 B Matemal Chs
e In PREGNANCY LOS! B e
1.3% - ‘ Arnadottir, G.A., Jonsson, H., Hartwig, T.S. et al.

Counts
4

Size: 200kb-100Mb Sequence diversity lost in early pregnancy.
Nature (2025).

* Inthe FETUS: | 0.45%* Schlaikjeer Hartwig, 2023,
Lancet

Extrapolated from UK
*
e At 0.015% Biobank
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Concordance rate of SA findings in PGT-A.

Reference Platform
Chuang et al., 2018 (47) NGS
Popovic et al., 2019 (48) NGS
Victor et al., 2019 (49) NGS
Lawrenz et al., 2019 (50) NGS
Navratil et al., 2020 (46) NGS
Girardi et a., 2020 (24) NGS
Sachdev et al.,, 2020 (51) NGS
Kimetal, 2021 (11) NGS

Mean concordance rate =

SEGMENTAL ANEUPLOIDIES CONFIGURATIONS

Uniform concordance

/‘

Concordance rate of SA in PGT-A
Embryo stage

Blastocyst
Qutgrowth 12 dpf
Blastocyst
Blastocyst
Blastocyst
Blastocyst
Blastocyst
Blastocyst

Picchetta et al. F&S Science, 2023

Concordance rate

55.50%
38.46%
44.40%
16.70%
36.80%
32.10%
0
21.30%
30.66%

Absolute values

5/9

S —
4/9

Mean concordance rates

1/6 ~30%
1438
17/53
0/12
36/196
ARTICLE

32.1%
[19.92-46.32]

— -
Partial concordance
4/7, 1 discordant sample
2/7, 2 discordant samples
1/7, 3 discordant samples

/‘

Reciprocal segmental

/’
/‘

Confined to TE
2/5, 4 TE segmental
3/5, 3 TE segmental

Low grade mosaic or artefact &~

YYY AN

YY Y AN

AR RN A

SC8 8|8

13.2%
[5.48-25.34]

5.7%
[1.18-15.66]

9.4%
[3.13-20.66]

39.6%
[26.45-54.00]

Meiotic
32.1%

Mitotic/
mosaic
67.9%

Incidence, Origin, and Predictive Model for the
Detection and Clinical Management of Segmental
Aneuploidies in Human Embryos
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Mean concordance
rates >98%

0Concordance rates of SA bewteen multiple TE biopsies as well as vs ICM are
significantly reduced compared to whole chromosome aneuploidies

eDifferent etiology for subchromosomal alterations: more frequently mitotic in
nature, arising during the first embryonic cell divisions. Mosaic in preimplantation
embryos
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Clinical application of a risk stratification Re-biopsy, euploid transfer and pregnancy follow-up
model
/ \ (WGA)-based NGS
PGT-A
LCNECH of Re-9iop 15t Biopsy: 82.5 Mb duplication on chr
the region Sy ¥ < |
Pts bttt s MNP i e ST et O NG P
Correlation between cTE/scTE confirmation status, segmentaﬁgdllgl concordance =
ol i . wiosei o al, IARG
(126/%8) 2 2"d Biopsy: Euploid 202S ’
: %L?ggil - Likelihood of ICM involvement . . Lo
e Genetic counselling + specialized
CLASS DETAILS . ..
[ MoTeTR T informed consent outlining the
* Length $80.0 Mb . .
I * NOT confirmed in scTE aSSOCIated rISkS ﬂ
* Length >80.0 Mb
M| L oS00 b Embryo
CcLASS Il CLASS Il + Confirmed in scTE .
L (8728 V|- tength>soomb At week 13, ARk &Entesis was
performed
cirardi es al, RIHC
n.'. [ . . . .
Re-biopsying the embryo can be an option for Cytogenetic SNP microarray
obtaining a more reliable clinical diagnosis if a SA is 46,XX arr(X,1-22) x 2

detected in PGT Igenomlx“



Clinical re-biopsy and type of alteration: gains vs losses

OReclassified as Mosaic

35 BConfirmed ABN
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Joumal of Assisted Reproduction and Genetics (2022) 391313-1322 ~ . -
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25 - I::> . .
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Trransfer outcomes of non-Mmosaiec
SCEmental ancuploidies

A multicenter, prospective, blinded, mo - W

nonselection study evaluating the : Nomn-selccrion stud

predictive value of an aneuploid PCGT-I PIAGCFOrM/tCCRNOIOLY: CArgEet NGS

diagnosis using a targeted

next-generation sequencing-based °
preimplantation genetic testing for NUMmMBEr Of CIMBI'YOS CI*ANSECE: B9

aneuploidy assay and impact CMbBIryos with uniform secgEgmental
of biopsy ancuploidies
AEEEEEEES  seseatned mpPINESRIOn FRIG 1 B0.8%
(n=x2/39)
Design : Retrospeectivliow-up: no
PCGT-A PIAGFOrmM/CCChNoIoLy: NCS, e i it
sn’ arra” n‘.l.av ng ASSISTED REPRODUCTION TECHNOLOGIES
Number of Cmuryos transfcr: ny

Healthy live births achieved from embryos diagnosed as non-mosaic

GIIIDI'UOS Wlﬁll IlOIl-lllﬂsalG segmental aneuploid
scEmental ancuplioidics

LIWES Lol FRUSG : R4.0% (N=6G/25)

‘Preunvnl sesting : 4/6 live birvh
gessed and normal (CUs, Amnio or Igenomix:
eLDNR)
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Table 1. Published non-selection and cohort study outcome data involving transfer of full aneuploid embryos for whole chromosomes

Transfers of uniformly

Miscarriage rate

Lethality rate

Study Design aneuploid embryos n* % (n, 95% CI) % (n, 95% CI)
Scott et al., 2012 (45) blinded 95 33.3% (2/6) 95.8% (91/95)
(4.3%-77.7%)" (84.5%-99.4%)
Tiegs et al., 2021 (40) blinded 102 100% (24/24) 100% (102/102)
(85.8%-100%) (96.5%~-100%)
Wang et al., 2021 (41) blinded 44 75.0% (6/8) 95.5% (42/44)

blinded 6

(34.9%-96.8%)

(84.5%-99.4%)

Yang et al., 2022 (44) 100% (6/6) 100% (6/6)
(54.1%-100%) (54.1%-100%)

Barad et al., 2022 (46) unblinded 106 85.7% (6/7) 99.1% (105/106)
(42.1%-99.6%) (94.9%-99.9%)

Total N/A 353 86.3% (44/51) 98.0% (346/353)

(73.7%-94.3%)

(96.0%-99.2%)

“Embryos with at least one whole-chromosome aneuploidy in the uniform range (non-mosaic).

bPost-transfer polar body analysis revealed likely mitotic (mosaic) origin of the aneuploidy detected through PGT-A.

L Lethality rate:
98%
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Adding time-lapse and morphokinetic analysis to predict Adding genotyping data and parental DNA

segmental aneuploid embryos analysis in PGT to better predict the origin of
PR PR, .
Cell Division Origin of Aneuploidy
254 Wl sl —-2S% ey 1. Identity informative SNPs paternal maternal
= where there is a unique allele Pl P2 MIm2
- (i.e. 1 b-allele and 3 a-alleles) A A & :1
Al ls A [a
18 A A A
£ 1 : ‘}
) - 2. Consider possible trisomy Pl P2 MI Pl MIM2 P2 P2 M1 Pl MI M1
05 - 0.5% delay chromosome inheritance A A A A A (8l Allala Al @
outcomes ‘RIA S A & [ale AAE AEE-
* unique allele present o nl A A A ,:‘ Ele A AA A
% = ‘WS A & ol AR
60 B0F il
¢ IR g ¢ BN
£ £° e RE2 o 8 % 8 3. perform embryonic unique- | SE 3 :
bl allele enrichment analysis ;;.;“ i b- - ‘. I 3
Figliuzzi et.al, Fertil Steril 23 [
[ 3 &
2025 5 ij . e 33
. oy . . . Regions of enrichment :: - = ' L L°i:?'5:g°hme"‘
Blastocysts with SA and WCA exhibit a delay in reaching the oo oot g—ﬂ'\_ : oo e
. . same parent) s R 3 scr;e parent's
expanded blastocyst-stage compared with euploid. B & : Pomes)
e =
o crossover \3 i ﬁ: . A
. . . . . = ts &1 ) k. .S
SA embryos have a distinct morphokinetic signature . A .
4. Predict cell division origin of Paternal Maternal PaternaiMitotic  Materal Mitotic
aneuploidy Meiotic Meiotic (Embryonic) (Embryonic)
Trisomy Trisomy Trisomy Trisomy

Segmental score: specificity 92.5% sensitivity 20.0%
Igenomix
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Uonolnsions And MNnungemens sotravegics
fOr oraunsfer
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comparecd $0 WCR and should e subjected o difrerent
INtCrPretation and Ad-HOC MANAECMEnt sStrategies.
MANAGEMENT STRATEGIES FOR UNIFORM SEGMENTAL ANEUPLOIDIES

1 Deletions/duplications can be associated with a wide range of phenotypes: genetic syndromes, embryonic
lethality, miscarriage, no clinical consequences

0 Transfer outcomes of uniform segmental aneuploidies are limited but...transfer “may be considered” as
25-30% success rate is significantly different from <1% of uniform WCA

0 The assessment of a second TE biopsy can enhance predictivity on ICM constitution and empowering
the decision-making process

0 Risks associated with double round of re-biopsy and vitrification should considered and commented

All patients should receive genetic counselling and close Igenomix
monitorina
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