Abnormally fertilized oocytes can result in healthy live births:
improved genetic technologies for preimplantation genetic testing can

be used to rescue viable embryos in in vitro fertilization cycles
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Clinical study design. In all consecutive cycles with preimplantation genetic testing for aneuploidies (PGT-A), the fertilization check was performed
on day 1 (16-18 hours) after insemination or in a time-lapse system. Normally fertilized oocytes showing two evenly sized pronuclei (PN) were
grown to the blastocyst stage and submitted to quantitative polymerase chain reaction (QPCR)-based aneuploidy testing as a standard
procedure. The abnormally fertilized oocytes (AFOs) showing three evenly sized PN (3PN) were not followed further. The AFOs showing either
1PN or 2.1PN, the latter defined as the presence of 2 well defined PN (outlined in red in the figure) and an additional smaller PN (not larger
than one-third the size of normal; outlined in yellow in the figure), were kept in culture up to the blastocyst stage. If they developed as
blastocysts, they underwent trophectoderm (TE) biopsy and qPCR-based chromosome copy number analysis (first-line PGT-A assessment). In
embryos diagnosed as balanced for chromosome copy number, the left-over (1.0.) embryonic DNA was submitted for additional ploidy analysis.
In the absence of any other normally fertilized-derived transferable blastocyst, AFO-derived balanced-diploid embryos were warmed and
transferred in a single-embryo transfer (SET) policy.
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TABLE 1

Embryologic, genetic, and clinical data of the blastocysts derived from abnormally fertilized oocytes.

Total no. of
2PN blastocysts Ploidy
Female Indication PGT-A biopsied Fertilization  Blastocyst  Day of analysis Ploidy analysis  Culture Clinical
Sample ID age (y) for PGT-A cycle (balanced) abnormality morphology  biopsy gPCR diagnosis (40 SNPs) (targeted NGS) system outcome
10343_7° 38 AMA 2 3(1) 2.1PN cn 5 Balanced female Diploid - S Delivery
11680_1° 38 AMA 1 6 (4) 2.1PN c1n 6 Balanced female Diploid - S /
11793_8% 42 AMA 1 5 (0) 2.1PN C22 6 Balanced female Diploid - S Delivery
13037_2° 35 AMA 1 3(1) 2.1PN c33 7 Balanced male Diploid - ™ Implantation
failure
13675_6.1° 42 AMA 1 8(1) 2.1PN B11 6 Balanced male Diploid - ™ -
13421_2bis® 42 AMA, RIF 1 (LPS) 0 1PN B11 6 Balanced male Diploid Diploid S Delivery
13264_6° 34 RIF 1 2(2) 1PN C22 6 Balanced female Diploid - ™ Implantation
failure
13814_4.3° 40 AMA 2 3(0) 1PN c1 6 Balanced female Diploid - S -
11680_7 38 AMA 1 6 (4) 2.1PN C12 6 Balanced female Triploid Triploid S
133799 39 AMA 1 5(Q) 2.1PN C22 5 Unbalanced, XXY Triploid Triploid S
9949 5 4 AMA 2 1(1) 2.1PN c33 7 Unbalanced NA Diploid S
male, -1
12673_4 43 AMA 2 3(0) 2.1PN c33 6 Unbalanced ND Diploid S
male, +15, =21
14461_2.2 43 AMA 1 1(0) 2.1PN c33 6 Unbalanced Diploid - S
female, —16
9414_1bis 39 AMA 1 (LPS) 3(3) 2.1PN 1 5 Unbalanced - Diploid S
female, +15, +18
11795_8 39 AMA 2 2(2) 2.1PN c33 7 Unbalanced - Diploid S
male, + 7
12830_9 41 AMA 1 9(3) 2.1PN c33 7 Unbalanced - Diploid ™
male, —4,-16
13540_3 44 AMA 1 (FPS) 0 2.1PN c33 6 Unbalanced - Diploid S
male, 15, +16
13184_1 36 AMA 1 4 (4) 1PN cn 5 Unbalanced Diploid ND S
male, +13
9924 1 36 AMA, RIF, RPL 4 3(0) 1PN cn 6 Balanced female Haploid Haploid S
5100_6 36 AMA 1 3(2) 1PN c1n 5 Unbalanced Diploid Diploid ™
female, +15
12713_12bis 38 AMA 1 (LPS) 6(3) 1PN C33 6 Unbalanced female, +8 Diploid Diploid ™M
12684_8 34 RIF 1 7 (4) 1PN C22 7 Balanced female Haploid Haploid S
13076_3.7 34 RIF 1 3(2) 1PN c1n 5 Balanced female Haploid Haploid ™
11488 4 44 AMA 1 1(0) 1PN C22 6 Unbalanced - Diploid S
male, +15, +20, —21
93215 35 AMA, RIF 1 7(6) 1PN C22 6 Unbalanced female, —X - Diploid S
12884 2 38 AMA 1 1(0) 1PN D11 6 Unbalanced female, +22 - Triploid S
13591_9 42 AMA 1 3(0) 1PN 33 6 Unbalanced female, —18 - Diploid LM
Note: AMA, advanced maternal age; FPS, follicular phase stimulation; LPS, luteal phase l NA, not lified; ND, not d; NGS, sequencing; PN, pronuclei; PGT-A, preimplantation genetic testing for aneuploidies; RIF, recurrent im-

plantation failure; RPL, recurrent pregnancy loss; S, standard; SNPs, single-nucleotide polymorphisms; TLM, time-lapse microscopy.
2 Transferable blastocysts.
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Embryo developmental arrest per stage of preimplantation
development and viable blastocyst rates for 1PN, 2.1PN, and
matched normally fertilized zygotes. Only the matched normally
fertilized zygotes from the 181 PGT-A cycles where at least one
1PN- and/or 2.1PN-derived zygote was obtained were used for
comparison of viable blastocyst rates. PN = Pronuclei. *Statistically
significant difference.
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Overall results of ploidy analysis in blastocysts derived from either 1PN
or 2.1PN zygotes. PN = pronuclei.
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SUPPLEMENTAL FIGURE 3

879 oocyte retrievals for PGT-A (678 patients) between the
15! of July 2015 and the 12 of September 2016

160 oocyte retrievals (122 patients ) were not
included in the study because the patients did not
consent for the ploidy analysis

v

719 oocyte retrievals for PGT-A were included because the patients consented for the
clinical use of AFOs after second line ploidy analysis

——-3 In 17 cycles (2.4%) no zygotes were produced

v

In 702 cycles (97.6%) at least one zygote was obtained
In 181 cycles (25.2%) at least one AFO was obrained 181 JE(25.2%) 1 51> T
In 167 (23.2%) cycles at least one 1PN zygote was obtained My 1 o0 AFO 3557

In 25 (3.5%) cycles at least one 2. 1PN zygote was obtained

In 112 cycles (15.6%) no blastocysts were produced

In 590 cycles (82.1%) at least one blastocyst was obtained 26 JAHI(3.6%) I B> T
In 26 cycles (3.6%) at least one AFO-derived b, vst was obtained Yl &y 120 AFO ik
In 3 eveles (0.4%) only AF O-derived bl vsts were obtained WA 2375 & 41 7=

In 229 cycles (31.8%) no balanced blastocysts were

produced
v
In 361 cycles (50.2%) at least one balanced-diploid blastocyst was obtained 6 JE1191(0.8%) 1< 51> T
In 6 cveles (0.8%) at least one AFO-derived transferable blastocyst was obtained Mty 1o AFO Hko
In 3 cveles (0.4%) only AFO-derived transferable bl ysts were obtained B REATAEIR A5 & L7
Flow chart of the clinical implementation study. AFO, abnormally fertilized oocyte; PGT-A, preimplantation genetic testing for aneuploidies; PN,

pronuclei.
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Supplemental Table 3 - Basal data of the patients’ population included in the study. OAT, Oligoasthenotheratozoospermic;

AMA, Advanced Maternal Age; RIF, Recurrent Implantation Failure; RPL, Recurrent Pregnancy Loss; PGT-A, Preimplantation
Genetic Testing for Aneuploidies

Number of patients included in the study 556
Age Mean£SD (min-max) - years 39.243.2 (27.0-44.0)
Duration of infertility Mean+SD (min-max) 3.3+1.9 (1-11)
FSH Mean+SD (min-max) - (mIU/ml) 8.9+4.8 (2.1-39.0)
LH Mean+SD (min-max) - (mlU/ml) 6.1£3.2 (0.9-20.0)
AMH Mean+SD (min-max) - (ng/ml) 2.6£2.5 (0.3-6.7)
Previous miscarriages Mean+SD (min-max) 0.4+0.9 (0-7)
Previous IVF failures Mean+SD (min-max) 0.8+1.5 (0-11)
Number of patients with primary infertility (Rate of patients included in the study) 333/556 (59.9%)
Number of patients with secondary infertility (Rate of patients included in the study) 223/556 (40.1%)
Sperm analysis
Normozoospermic (Rate of patients included in the study) 268/556 (48.2%)
1-2 defects (Rate of patients included in the study) 183/556 (32.9%)
OAT (Rate of patients included in the study) 88/556 (15.8%)
Surgical (Rate of patients included in the study) 17/556 (3.1%)
Indication to PGT-A
AMA (Rate of patients included in the study) 426/556 (76.6%)
RIF (Rate of patients included in the study) 55/556 (9.9%)
RPL (Rate of patients included in the study) 2/556 (0.4%)
AMA+RIF (Rate of patients included in the study) 57/556 (10.3%)
AMA+RPL (Rate of patients included in the study) 15/556 (2.8%)

AMA+RIF+RPL (Rate of patients included in the study) 1/556 (0.2%)




