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3L DR IR R 2 PR T AR AR S48 I ( preimplantation genetic testing for
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A Chinese experts' consensus on preimplantation genetic testing for
monogenic disorders
Professional Committee on Reproductive Medicine, Chinese Medical Doctor Association;
The Society of Medical Geneticists, Chinese Medical Doctor Association
Corresponding authors: Qiao Jie, Email: jie.qiao@263.net, Tel: +86-10-82265080;
Zhang Xue, Email: xuezhang@pumc.edu.cn, Tel: +86-451-86636006

[Abstract] Upon the recent advances in molecular biological techniques and
genetic diagnostic strategies, along with the updates on relevant terminologies, new
methods of preimplantation genetic testing for monogenic/single gene disorders

(PGT-M) are developed to prevent transmissions of inherited diseases. However, few



consensuses on PGT-M have been published. In order to properly regulate the
application of PGT-M, experts from the field of reproductive medicine and genetics
jointly drafted this consensus, which includes indications for patient selection,
diagnostic strategy, genetic and reproductive counseling, report generation, result
interpretation, informed consent and patient follow-ups, etc. This consensus serves
to benefit everyone interested in PGT-M in establishing evidence-based clinical and
laboratory practices.

[Keywords] Preimplantation genetic testing; Monogenic disorders; Expert
consensus
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"5G + Blockchain"-—enabled preimplantation genetic testing for precise
prevention and control of rare disease
Cai Lijuni, Chen Songchang?, Xu Chenming?, Huang Hefeng?3, Jin Li*
1 Shanghai Jiao Tong University School of Medicine, Shanghai 200025, China;
2International Peace Maternity & Child Health Hospital, Shanghai Jiao Tong University
School of Medicine, Shanghai 200030, China; 3 Reproductive and Developmental
Research Institute of Fudan University, Shanghai 200129, China; * Obstetrics &
Gynecology Hospital of Fudan University, Shanghai 200011, China
Corresponding anthors: Huang Hefeng, Email: huanghefg@hotmail.com, Tel: +86-
18017310186; Jin Li, Email: jinl@fudan.edu.cn, Tel: +86-13248035350

[Abstract] Based on next generation sequencing, preimplantation genetic
testing (PGT), with novel strategy of mutated allele revealed by sequencing with
aneuploidy and linkage analyses (MARSALA) is an economic and effective primary
measure to control rare diseases by helping patients to select embryo free of
monogenic diseases and aneuploidy (chromosome abnormality). With the
commercialization of 5th generation mobile networks (5G) technology,
"5G+blockchain” has brought a new development trend to PGT in the field of
accurately control rare diseases. Therefore, in the present study, we summarize the
current status of PGT and the characteristics of 5G and blockchain, then propose a
plan to build a genetic diagnosis cloud service platform, a collaborative diagnosis and
treatment platform for rare diseases, and a gene mutation database of Chinese
population genetic disease, based on technology of 5G and blockchain in order to
grasp the bonus of 5G era and promote the development of prevention and control
of rare disease.

[Keywords] 5th generation mobile networks; Blockchain; Preimplantation
genetic testing; Prevention and control; Heredity; Rare disease; Next generation

sequencing
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) B SR ORI 7 RAE T 5 WL LAE S5 1R SN2 RS Cin vitro
fertilization, IVF) /9NN &K 7SS (intracytoplasmic sperm injection,
ICSD BhZEid e e . JivE  [RUBERN AR 7220 B 2015 42 7 3 1 H % 2019
6 H 30 I HIRIAETS 12 0K 27 Bt T 08 65 B st T 2 e A i 1 2 v 0 B — TR AT IVF/ICSI
BhZE 0 383 9155 BRI R I R Bk, ARAE AL HEIN T 5K J 70 9 i
WK EA (AHD) « KFEMA (B4 REPHIFEMA (C4D , RABRNE
SHTAIZ & logistic EIH T HLE & AL B FHMIRKRLE . 2558 A4lE B4imC
HAREL, (2 IRER (gonadotropin, Gn) &3 H A B R IR (human
chorionic gonadotropin, hCG) ¥ & H 1 1.3 {2 35 & 4 B & (luteinizing
hormone, LH) /K [0.64 (0.35, 0.99) IU/L Ltk 1.78 (1.42, 2.05) IU/L Lk
5.00 (3.63, 646> 1U/L; 0.89 (0.37, 1.33) IU/L Ltk 2.48 (1.76, 3.25) IU/L
Lk 2.46 (1.66, 3.67) IU/L] Fife—R£KF [6.70 (5.00, 16.90) pg/L Lt 7.93
(6.50, 7.93)> pg/L Ltk 34.05 (22.99, 45.58) pg/L; 1.82 (1.11, 2.75> pg/L
[t 2.97(2.16,4.24) pg/L Ik 2.03(1.49,2.96) pg/L]1EEFIL(PH<0.001);
Gn fli [ & [2700 (2250, 3200) U Lk 1875 (1575, 2250) IU & 1800
(1425, 2250) U] F1 Gn AT [11 (9, 13) d. 9(8, 10) d F18 (8,
9 dIRFEBMCP<0.001); IGKRIEIRZ[76.53%(75/98).61.39%(62/101)
M 54.39% (31/57> , P=0.010] . ifaFitEZ [54.10% (99/183) | 42.63%
(81/190) #140.19% (43/107) , P=0.029] FiE/=% [66.33% (65/98) .
53.47% (54/101) #147.37% (27/57) , P=0.046] BE#E. &8 5KIE
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Follicular phase long-acting gonadotropin-releasing hormone agonist long
protocol could improve IVF/ICSI outcomes of patients with endometriosis
Li Wenshu, Bao Hongchu, Zhang Wei, Zhao Huishan, Liu Xuemei
Reproductive Medicine Center, Yantai Yuhuangding Hospital, Affiliated Hospital of
Qingdao University, Yantai 264000, China
Corresponding author: Liu Xuemei, Email: xuemeiliu02@yeah.net, Tel: +86-
13287958202

[Abstract] Objective To investigate the effect of follicular phase long-
acting gonadotropin-releasing hormone (GnRH) agonist long protocol on in vitro
fertilization (IVF)/intracytoplasmic sperm injection (ICSI) outcomes of patients with
endometriosis (EMS). Methods This retrospective cohort study was carried out
from July 1st 2015 to June 30th 2019 and enrolled 383 young patients with EMS who
underwent the first IVF/ICSI. According to the controlled ovarian hyperstimulation
protocols, patients were classified into three groups: follicular phase long-acting
GnRH agonist long protocol group (group A), short-acting GnRH agonist long
protocol group (group B) and GnRH antagonist protocol group (group C). The clinical
outcomes of IVF/ICSI were compared among the groups by using univariate and
multivariate logistic regression analyses. Results The patients with EMS in group
A had significantly higher duration of stimulation and total dosage of gonadotrophin

(Gn) used [11 (9,13) d, 2700 (2250, 3200) IU] than those in group B and group C [9
(8,10)d, 1875 (1575,2250) I1U; 8 (8,9) d, 1800 (1425, 2250) IU] (all P<0.001). Serum

levels of luteinizing hormone (LH) [0.64 (0.35, 0.99) IU/L vs. 1.78 (1.42, 2.05) IU/L
vs. 5.00 (3.63, 6.46) IU/L; 0.89 (0.37, 1.33) IU/L vs. 2.48 (1.76, 3.25) IU/L vs. 2.46
(1.66, 3.67) IU/L] and estradiol [6.70 (5.00,16.90) pg/Lvs. 7.93 (6.50, 7.93) pg/Lvs.
34.05 (22.99, 45.58) pg/L; 1.82 (1.11, 2.75) pg/L vs. 2.97 (2.16,4.24) pg/L vs. 2.03
(1.49, 2.96) pg/L) on Gn initiation day and human chorionic gonadotropin (hCG)
injection day were significantly lower in group A (all P<0.001). Group A had
significantly higher clinical pregnancy rate [76.53% (75/98)], implantation rate

[54.10% (99/183)] and live birth rate [66.33% (65/98)] compared with those in

group B and group C [61.39% (62/101) and 54.39% (31/57), P=0.010; 42.63%
(81/190), and 40.19% (43/107), P=0.029; 53.47% (54/101), and 47.37% (27/57),
P=0.046]. Conclusion Follicular phase long-acting GnRH agonist protocol could
improve IVF/ICSI outcomes of patients with EMS compared with short-acting GnRH
agonist long protocol and GnRH antagonist protocol.

[ Key words ] Endometriosis; Fertilization in vitro; Long-acting
gonadotropin-releasing hormone agonist; Clinical pregnancy rate

Fund program: National Natural Science Foundation of China
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[FHZEY B BRI Z R -IR G # 1 Cin vitrofertilization-embryo
transfer, IVF-ET) ¥k fia#4E (single embryo transfer, SET) #E4R4: )= 1A
o JE [RUBERNF 534 R 5 BB R 5 R e i P R A B A e 2013 4 9
A1 H% 2019 4 12 A 31 BT SET 3t 2734 ANE IR B 2okl HRIEIER
MAENYLAR, 22 8% 3 H (day3, D3) #it4 (D34 . ¥4 H (day4,
D4) #MH (D44 . 255 H (day 5, D5) #4H4 (D54) . %6 H (day
6, D6) Bt (D6 4H) . Hirif b EFEAFEERB . AEBENIL. ARG
VP50 SET IR A ARG DL 255 SET A BAEIR IR IE 4R 2 39.8%(1098/2734),
BIEFER N 30.5% (842/2734) . D3 4. D4 44. D5 4. D6 HMImRIEIRZE 5y
R 33.3%(264/793).36.4%(142/390).52.5%(492/937).32.6%(200/614),
WP E N 25.6% (203/793) . 30.5% (119/390) . 40.9% (383/937) . 22.3%

(137/614) , HARLEZERAS ¥R L (P<0.001) . D3 HEES >
8- | J2. 7-4HM | 2. 8-ZHfL Il IR S IR IR IR =% [41.7% (207/496) ]
FLEE = %[ 32.1%(159/496) 134 T HA AR5 SR 2L AR 19.2%(57/297),
P<0.001; 14.8% (441/297) , P<0.0011]; D4 HkAfE (Flh A L& HHAZEIED
IR B R IEGR % [40.4% (134/332) ] Fligr=% [34.0% (113/332) 1 4
T ARRAEMERIEIRL13.8%(8/58), /<0.001; 10.3%(113/332), P=0.001];
WTRERBMEMN, HIRFE D6 BMBIHAIE D5 FoAH 2 HIZR I 1 IR UT Jk
F [32.6% (200/614) Lt 30.6% (22/72> 1 FIiEr=% [22.3% (137/614) Lt
27.8% (20/72) 1 ML ER¥ TG m L (P¥>0.05) . 45 wL$% D5 )R
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Factors influencing clinical pregnancy outcomes after single embryo transfer
Chen Yingxue, Zhang Jun, Wu Xiaomin, Zhou Xingyu, Wang Zhe, Chen Shiling
Center for Reproductive Medicine, Department of Obstetrics and Gynecology, Nanfang
Hospital, Southern Medical University, Guangzhou 510515, China
Corresponding author: Chen Shiling, Email: chensl 92@vip.163.com, Tel: +86-
18620220789

[ Abstract ] Objective To analyze the factors influencing clinical
pregnancy outcomes after single embryo transfer (SET) undergoing in vitro
fertilization-embryo transfer (IVF-ET) treatment cycles. Methods A retrospective
cohort analysis was carried out on SET cycles of Center for Reproductive Medicine
in Nanfang Hospital from September 1st, 2013 to December 31st, 2019. Totally 2734
SET cycles were assigned to day 3 (D3) group, day 4 (D4) group, day 5 (D5) group,
day 6 (D6) group according to the different stages of embryo development and
analyzed for the relation of clinical pregnancy outcomes to ages, different embryo
stages and quality. Results The total clinical pregnancy rate (CPR) was 39.8%
(1098/2734) and the live birth rate (LBR) was 30.5% (842/2734) in the 2761 SET
cycles. The significant differences were observed among four groups in CPR [D3

group, D4 group, D5 group and D6 group: 33.3% (264/793), 36.4% (142/390), 52.5%
(492/937) and 32.6% (200/614), respectively, P<0.001] and LBR [24.8%
(203/793),30.5% (119/390), 40.9% (383/937) and 22.3% (137/614), respectively,
P<0.001]. In D3 group, significantly higher CPR and LBR were observed after
transfer of top-quality cleavage embryos (8-cell I, 7-cell 1, 8-cell II) than those in

other cleavage embryos [CPR: 41.7% (207 /496) vs. 19.2% (57/297), P<0.001; LBP:

32.1% (159/496) vs. 14.8% (441/297), P<0.001]. In D4 group, significantly higher
CPR and LBR were observed after transfer of embryo with entirely compaction than
partial compaction [CPR: 40.4% (134/332) vs. 13.8% (8/58), P<0.001; LBR: 34.0%

(113/332) vs. 10.3% (113/332), P=0.001]. In slow-growing blastocysts group, fresh
transfer of embryos which began blastulation but did not reach Gardner stage III by

D5 resulted in similar outcomes to the transfer of fully expanded blastocysts by D6

[CPR: 30.6% (22/72) vs. 32.6% (200/614), P>0.05; LBR: 27.8% (20/72) vs. 22.3%

(137/614), P>0.05]. Conclusion SET of a top-quality D5 blastocyst or D4 morula

can reduce the incidence of multiple pregnancies and obtain the best pregnancy



outcome. For slow-growing D5 blastocysts, it may be a strategy to improve
pregnancy outcome to continue culture until D6 fully expanded blastocysts and then
perform subsequent frozen-thawed embryo transfer. For cleavage embryo, SET of
top-quality cleavage embryos (8-cell I, 7-cell I, 8-cell II) also achieved satisfactory
pregnancy outcome.

[Keywords] Fertilization in vitro; Single embryo transfer; Embryo quality;
Cleavage embryo; Morula; Blastocyst
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[WE1 B &g RNA (microRNA, miRNA) 78 5 P RALE
(endometriosis, EMS) ¥ SAr AL HIFRIASHE . J7v5  Yiede 2018 48
4 A% 2019 4 10 AR T E 1 TRZMEE —ERar-Fiis EMS &35 560N
JELZH 2R RRALAE A7 Py B2 24T FE st . FIA Hlumina 7 &1 miRNA I3l
PIIRZHZIH mIiRNA fIRIETE M. B AP(E B0 2 R RIET miRNAs &3
BB NTE EMS B4, RIBFIIEM. 4630kt 6 NRGREZEERD
mMiRNAs (miR-98-5p. let-7c-5p. miR-495-3p. miR-200b-3p. miR-200c-3p.
miR-148b-3p) , 7 F Sk 5% e B 1 5% ¢ & W 55 B2 (quantitative real-time



polymerase chain reaction, qRT-PCR) #47401E, FHIEME miRNA-EEF %
W% JERIE SAE O ERE A IR . 45 PSR EoR, M4, EMS B R
FLNIEA LA 69 4> miRNAs Il ZERKIE (ZRA5H>1.5, P<0.05) , H
Rik B 224, FIETW AT A BEEAES IR, 2Z57KIER miRNAs i
PEREEEE e A 2 R AR P E S R B UM . R B R AR R S S5
K. KEGG pathway 70 #r s, $EEEHE & T A DAE. A% AGE-RAGE
% MAPK {5 2. qRT-PCR 455575 miR-98-5p. let-7c-5p. miR-200b-
3p. miR-200c-3p MFENHI 5745 R — 3. miRNA-FE LRk M 2% B oR
MIRNAs 5 BT 750 () #0J5E R] ) O AH BLOG 5 o miRNAs W 7E SR ) qRT-PCR 56E
L5 O%, miR-200b-3p. miR-200c-3p 5 ZEB2 R 4iAil%, miR-98-5p 45
PGRMC1 24185, miR-98-5p. let-7c-5p 5 ADIPOR2 R IFMX. 45 miR-
98-5p. let-7c-5p. miR-200b-3p FI miR-200c-3p 7 EMS 35 547 Py B4 2 e
AERFERRIL, WHEZE EMS IRAE. KIE.
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Screening for differentially expressed microRNAs in ectopic endometrial
tissue of endometriosis patients

Li Jingjing!, Huang Zhixiong!, Yang Lin?, Chen Qingxil, Chen Qionghua?, Wu Rongfeng3
1 College of Life Science, Xiamen University, Xiamen 361003,China; 2 Gynaecology and
Obstetrics, the First Affiliated Hospital of Xiamen University, Xiamen 361003,China; 3
Center for Reproductive Medicine, the First Affiliated Hospital of Xiamen University,
Xiamen 361003, China

Corresponding authors: Chen Qionghua, Email: cqhua616@126.com, Tel: +86-

13859993398, Wu Rongfeng, Email: wrfeng2014@126.com, Tel: +86-15960214801

[ Abstract] Objective To investigate the microRNA (miRNA) expression
features in ectopic endometrial tissues of endometriosis (EMS) patients. Methods
From April 2018 to October 2019, ectopic endometrial tissues from EMS patients
and eutopic endometrial tissues from control women who received treatment in the
Department of Obstetrics and Gynecology of The First Affiliated Hospital of Xiamen
University were used in subsequent experiments. Differentially expressed miRNAs
were screened out in ectopic endometrial tissues by detecting miRNA sequence from
[llumina. The potential roles of these differentially expressed miRNAs and their
potential targeted genes in pathogenesis of EMS were analyzed by bioinformatics,
and the differential expression levels of 6 miRNAs (miR-98-5p, miR-495-3p, let-7c-
5p, miR-200b-3p, miR-200c-3p, miR-148b-3p) were validated by quantitative real-
time polymerase chain reaction (QRT-PCR) and subsequently used to build the
miRNA-gene regulatory network, then we verified its potential target gene. Results
The microarray results showed that 69 miRNAs might be differentially expressed in
ectopic endometrial tissues compared with those in eutopic endometrial tissues

(fold change>1.5, P<0.05), including 22 up-regulated miRNAs and 47 down-



regulated miRNAs. Gene ontology (GO) analysis showed that the target genes of
these differentially expressed miRNAs mainly participated in the protein
modification, regulation of development, cell metabolism and morphological
structure. KEGG pathway analysis showed that these targeted genes were involved
in protein function, autophagy, AGE-RAGE and MAPK signaling pathways. The
expression levels of miR-98-5p, let-7¢c-5p, miR-200b-3p and miR-200c-3p were
validated to be significantly altered in ectopic endometrial tissues. The miRNA-gene
co-expression network revealed the correlation between the 4 miRNAs and their
predicted target genes. qRT-PCR validated results showed that the expression of
miR-200b-3p and miR-200c-3p were significantly negatively correlated with ZEB2,
while miR-98-5p was negatively correlated with PGRM(C1, miR-98-5p and let-7¢c-5p
were positively correlated with ADIPOR2. Conclusion MiR-98-5p, let-7c-5p, miR-
200b-3p and miR-200c-3p were significantly differentially expressed in the ectopic
endometrial tissues of EMS patients, which may be involved in the development of
EMS.

[ Key words ] Endometriosis; MicroRNA; Ectopic endometrial tissue;
Eutopic endometrial tissue; Differential expression
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[HE]1 B OFREREAFTEL 0 (preimplantation genetic
testing, PGT) A+, ZU (5 3 H) MG E. EMERETH., Ly ik
FEE BN MM Ginner cell mass, ICM)¥4) ) BER 1437 2 (trophectoderm,
TED 4%t ARG AOIRAS T o D730 TR J5 191 f FE 43 A 40 11K 2 35 = Bt I =
BeAE B EE AR 2017 45 1 A% 2019 4 10 A #iim 255 M7 PGT BhZ2 i 2
IGPRBERL, 7T BEMEA RS S MG B ARE ARG, 4558 @977 MM
BEATVERE, 3k 937 MUBENMEMINIRE R IR (95.9%) , H o EAHA 396

(423%) , AEHefEk 541 M (57.7%) « @FE RFENITA3 Jetath T 1t A W,
633 MM EE AR 5 2007 e R 2B RAOGES, Ttk 3 10 E 1 304
MUHE IR £ (A 2 B A 207 AR I N 2 2. 3% g %% (P=0.0001) . OZIE LTy
W AR SRR, 556 Hy 58 7 HiEM R AR B EMTE 5 HIG
M (OR=0.7, 95% C/=0.5~0.9, P=0.009 1; OR=0.4, 95% C/=0.1~0.6,
P=0.001 2) ; ICM %5 B ¥y ks JE B 5 2 B ZAR T 008 A IR

(OR=04, 95% (/=0.3~0.7, P=0.0001> ; TE Z5N C (HiGiE TR BE A 1Ak
REERTHHN A TR (OR=04, 95% C/=0.2~0.7, P=0.0004) . HZE
A SR FEEE K CATE BRI 58 3 H A S0 FE R BE AR R 0 355 . 4510
TERBMIEH 3 HIRMGR &, FIRY 5K S R BATMORESTE G, TEAI [A]
ICM 253 B2 TE 200 5 B AR AAOIRAS 3B AR G
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Association between morphological parameters and ploidy status of the
blastocysts
Shen Chunyan, Zhang Jianrui, Du Shanshan, Liu Yanli, Guan Yichun, Yang Rujing, Wang
Xingling
Reproductive Center of the Third Affiliated Hospital of Zhengzhou University,
Zhengzhou 450052, China
Corresponding author: Wang Xingling, Email: wangxI208@126.com, Tel: +86-
18637108281

[ Abstract] Objective To investigate the correlation between the human
Day 3 embryo quality, blastocyst biopsy time, degree of expansion of the blastocysts,
inner cell mass (ICM) morphology, trophectoderm (TE) morphology and their ploidy
status. Methods This was a retrospective case-control study for patients who
underwent in vitro fertilization with preimplantation genetic testing (PGT) at the
Reproductive Medicine Center of the Third Affiliated Hospital of Zhengzhou
University from January 2017 to October 2019. A total of 977 blastocysts were
biopsied in 255 cycles of PGT, and the correlation between relevant morphological
parameters and euploidy rate was analyzed. Results 1) A total of 977 blastocysts
from 255 cycles were biopsied, and 937 blastocysts (95.9%) successfully obtained
chromosome results, including 396 (42.3%) euploidy and 541 (57.7%) aneuploidy.
2) There was no significant correlation between the euploidy rate of blastocysts and
the maternal age in the preimplantation genetic testing for chromosomal structural

rearrangements (PGT-SR) cycles (633 blastocysts), while in the preimplantation



genetic testing for aneuploidy (PGT-A) cycles (304 blastocysts) the euploidy rate of
blastocysts showed a significant downward trend with the increase of the maternal
age (P=0.000 1). 3) The euploidy rate of blastocysts biopsy on day 6 and day 7 was
significantly lower than that on the day 5 (OR=0.7, 95% (CI=0.5-0.9, P=0.009 1;
OR=0.4, 95% CI=0.1-0.6, P=0.001 2), the euploidy rate of the blastocysts with ICM
grade B was significantly lower than that of the blastocysts with ICM grade A (OR=0.4,
95% C1=0.3-0.7, P=0.000 1), the rate of euploidy of the blastocysts with TE grade C
was significantly lower than that with TE grade A (OR=0.4,95% CI=0.2-0.7, P=0.000
4) adjusting for maternal age and cycle difference, while day 3 embryo quality,
degree of expansion of the blastocysts were not associated with blastocysts ploidy.
Conclusion Day 3 embryo quality and expansion of the blastocysts have no
correlation with euploidy, while the blastocyst biopsy time, ICM morphology, TE
morphology are significantly correlated with their ploidy status.

[Keywords] Blastocysts; Euploid; Preimplantation genetic testing; Biopsy
time
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[FZEY B @ILIEPPAS [R5 45 B U9 8 9 AN R 8 B B I ¥ 75 V——
BV AL S BE M 8. 58 1B RNR G A IR RE T AR R T 1A ik
N ROPETVIAN, BERKEEAFFLE (100 ym. 40 pm. 20 um) 1)
TR ASEEAN R A E I BOR I F) 25 4 B H Y, KR e 100 pm JE M7 201
YRt A 41 (>100 pm) , B E 40 um JERI73 3 5R3Ec B 41 (40~100
pm) , FEEE 20 um JERA R ENEIC A C4H (20~40 pm) . IS
ANFFLEDER SR SR S IR R RS, K/, S WML B, £ M
b, CHRBMIMEBSHERS, APk, BARD: BE L, CHINEIERE
SERERET A A B 4.(P<0.001, P<0.001) .75 71 1, A HEFME A7 70.59%
(120/170) =+ B 44 51.79% (58/112) A1 C 41 35.90% (28/78) (P=0.001
6, P<0.001) . K H#ERE L, £t 96 h #kshi: 5%, A AL A2 HH (113.64+£9.57)
pm K% (150.95+45.90) um (P=0.0024), B ZHYPyE E 15 (88.12+9.12)
pm K% (120.61+£18.000 pm (P<0.001) , C HEFEIEREFES 24h NH
IR S U AT R G B , D BT P 5 SBURL AT L 2 ) 2R 2 B g 4, DR BRI S R R
REEF IR 4510 BEVEAL S 2 EIEM I IEE R RIS G RO KB TEA 8. A
TESRUR B RE RAFII IR, HARABIANEIR & By BRI A 5 2 i H .
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Preliminary establishment and evaluation of a method for synchronized
isolation of mouse follicles across different developmental stages
Wu Dandan?2, Chen Xiaopan?, Zhou Yier?, Shu ChongyiZ, Shu Jing12
1Bengbu Medical College, School of Clinical Medicine, Bengbu 233030, China; 2 Zhejiang
Provincial People's Hospital, People's Hospital of Hangzhou Medical College, Hangzhou
310014, China
Corresponding author: Shu Jing, Email: shujing@hmc.edu.cn, Tel: +86-13805705568

[ Abstract ] Objective To establish and evaluate a follicle isolation
method, combination of enzymatically digestion with strainer filtration, for
synchronously collecting mouse follicles across different developmental stages.
Methods Pre-cutted ovarian tissue blocks were digested with enzymes mixed by
Collagenase I and DNase ], and then filtered through three different pore size cell
strainers to synchronously separate the follicles at developmental stages. The
follicles obtained by turning over and washing the 100 pm strainer were recorded
as group A (>100 pm), as same as the follicles obtained by turning over and washing
the 40 pm strainer were recorded as group B (40-100 pm), and the follicles obtained
by turning over and washing the 20 pm strainer were recorded as group C (20-40
um). The quantity, morphology, viability and developmental potency were examined
among these harvested follicles. Results In terms of quantity, follicles in group C
accounted for most, followed by follicles in group A, and the follicles in group B were
the least. Morphologically, the basal membrane integrity rate of follicles in group C
was higher than that of groups B and A (P<0.001 and P<0.001, respectively). As for
viability, the survival rate of follicles in group A was 70.59% (120/170), which was
higher than that in group B (51.79%, 58/112) and group C (35.90%, 28/78)



(P=0.001 6 and P<0.001, respectively). In terms of developmental potency, after 96
h of in vitro culture, the diameter of follicles in group A increased from (113.64+9.57)
um to (150.95+¥45.90) um (P=0.002 4), and the diameter of follicles in group B
increased from (88.1249.12) pum to (120.61+18.00) um (P<0.001). In group C,
monolayer-layer granulosa cells were attached to the follicles within 24 h of culture,
and the connection structure between oocytes and granulosa cells was lost. The
oocytes were completely exposed and failed to be cultured successfully. Conclusion
Combining enzymatically digestion with multiple strainers filtration is a rapid and
effective method for follicle collecting, which is capable to isolate different
developmental stage mouse follicles synchronously with morphological integrity,
favorable viability and good developmental potency.

[ Key words ] Mice; Follicle; Filtration; Viability; Cluture in vitro;
Synchronized isolation
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Qe M S AR Ry KA. ik RA BUBERN U 7T, FLdicse 2016 41 H
22020 4F 1 I AIRIZE RS M R 2 55 = Bt J I B AR Bt rh Lo B2 1K 637 fBIFE BR A - i
BIGEAL, MR 522407 o6 3 3 ART 4R NC 41, FEARE R F A Al ART
BhZ 7 Ui — 4 ART 407 A N LK Cartificial insemination by husband,
AlH) | k4285 Cin vitro fertilization,  IVF) . B i 5 4 Bk 1 S B

(intracytoplasmic sperm injection, ICSI) =41, BT EEEMF (next
generation sequencing, NGS) HRKIIFE B B HEBAL MG 045 I
A2 5 (copy number variations, CNVs) FIgstaiA% B K575 . 4% 637 4
MR B E ABAP G ORI A R, Jetik CNVs F%H IEW % Ea
S FEA S BIHUT) 45.2% (288/637) , Gethfk CNVs FI%H 5% IR BH L LR
A BIEr 54.8% (349/637) . HA CNVs (5Lt 3.8% (14/637) , JetafksiH
S T 52.5%(335/637). ART 45 NC A4k B H R YL i 78 2 58 59.2%

(226/382) . 51.0% (130/255) , ZR TG it¥5 L (P>0.05) ; Hr AlH 4.
IVF 4. 1CSI LA BB H R Gt ph S8 2253 5l 52.1 %6 (25/48).58.9%(146/248)
64.0% (55/86) , 5 NC 4AHLk, IVF A ICSI AL EBHL AT EE A mE
#, VWP LB ZE R g # L (P>0.008) . 41t &k ART BiZeA
BN ARG B B A SR B R S AR R, (R IVE/ICS] B H AR 20
AlH 8%, &R B Y O T A .
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The incidence of chromosomal abnormalities in the villus tissue of women
with missed abortion by assisted reproductive technology
Mu Mingkun, Sun Simin, Zheng Wei, Yang Chen, Yang Shuheng, Zu Ruowen, Zhang
Linlin, Gao Jinshuang, Li Jing, Wang Xingling, Guan Yichun
The Third Affiliated Hospital of Zhengzhou University, Zhengzhou 454000, China
Corresponding author: Guan Yichun, Email: lisamayguan@126.com, Tel: +86-
13608695579

[ Abstract] Objective To study the incidence and classification of
chromosomal abnormalities in villi of missed abortion patients with assisted
reproductive technology (ART) and natural conception (NC). Methods Totally 637
patients with missed abortion villi from the Reproductive Center of the Third
Affiliated Hospital of Zhengzhou University during January 2016 and January 2020
were collected and divided into ART group and NC group according to the mode of
pregnancy in this retrospective cohort study. The ART group was further divided
into artificial insemination by husband (AIH), in vitro fertilization (IVF) and
intracytoplasmic sperm injection (ICSI). Next generation sequencing (NGS) was used
to detect the copy number variations (CNVs) and chromosome number
abnormalities of chorionic villi of missed abortion. Results Among 637 missed
abortion chorionic villi, 45.2% (288/637) of the samples had normal chromosome

and 54.8% (349/637) had abnormal chromosome. CNVs accounted for 3.8%



(14/637) of the total samples, and chromosome number abnormalities accounted
for 52.5% (335/637) of the total samples. The abnormal rates of villi chromosome
in ART group and NC group were 59.2% (226/382) and 51.0% (130/255),
respectively, and there was no significant difference between ART group and NC
group (P>0.05). The abnormal rates of villus chromosome in AIH group, IVF group
and ICSI group were 52.1% (25/48), 58.9% (146/248) and 64.0% (55/86),
respectively. Compared with NC group, the abnormal rate of villus chromosome in
IVF group and ICSI group was increased, but there was no significant difference
(P>0.008). Conclusion In general, ART did not increase the incidence of
chromosomal abnormalities in missed abortion villi. However, compared with
natural pregnancy and AIH assisted pregnancy, IVF/ICSI had a higher chromosomal
abnormality in missed abortion villi.

[Key words] Reproductive technology,assisted; Missed abortion; Villus
chromosome; Aneuploidy; Copy number variations
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HERIGMEYREAT R R L 2R R 4R RIGHEYRE 59.6%(106/178),
730y 45.5% (81/178) , BIEWEA XAy 88.8% (158/178) . AFIifs
(P=0.007) . #hiEEMEF (P=0.001) . KiZEJEHE (P=0.001) . ZIREREKE
Ut (P=0.037) HIMEIRFZE L BA G 58 L. 2K logistic [ Hr45 R &
AN R OREENE SR SN E R I B AR R AR fE S R R (P=0.012,
P=0.003) . 45k JRRE. REIEVERT S E ERE B IS R DI R .
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Analysis of influencing factors for reproductive outcome of the patients with
intrauterine adhesions
Yang Xia, Hao Lijuan, Lyu Jiangtao, Lin Yi, Chen Li
Department of Gynecological Endocrinology, Chongqing Health Center for Women and
Children, Chongqing 401147, China
Corresponding author: Hao Lijuan, Email: haolj2002@163.com

[Abstract] Objective To analyze the influencing factors for reproductive
outcome of the patients with intrauterine adhesions (IUA). Methods Totally 178
cases were selected as the subjects in prospective cohort study from those diagnosed
with IUA and underwent surgery in Chongqing Health Center for Women and
Children from January 2017 to February 2018. The relationships of pregnancy with
medical history (including age, course of disease, past history of infertility and
recurrent abortion, operation times of uterine cavity, preoperative menstruation,
endometrial thickness),morphological index of uterine cavity (including opening of
oviduct, adhesion range, adhesion properties) and recovery of uterine cavity were
analyzed. Results The overall pregnancy rate was 59.6% (106/178), the live birth
rate was 45.5% (81/178), and the effective rate of uterine cavity recovery was 88.8%
(158/178). There were statistical differences in the pregnancy rate of different
courses of disease (P=0.007), adhesion properties (P=0.001), adhesion range
(P=0.001) and the recovery of uterine cavity (P=0.037). The logistic statistics
showed that course of disease and adhesion properties were independent factors
(P=0.012,P=0.003). Conclusion The course of disease and adhesion properties
were independent factors which influence reproductive outcome of the patients with
IUA.

[Keywords] Intrauterine adhesion; Pregnancy rate; Reproductive outcome;
Influencing factor
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Clinical analysis of fertility-sparing surgery for patients with early-stage
borderline ovarian tumor
Tian Yingl, Wang Liz, Xie Weimin?, Tan Songhong!
1 Department of Gynecology, Affiliated Hengyang Hospital, Southern Medical University,
Hengyang 421000, China; 2 Department of Gynecology, Tongren People’ s Hospital,
Tongren 554300, China
Corresponding author: Xie Weimin, Email: xwm315423@163.com, Tel: +86-734-
8275851

[ Abstract] Objective To evaluate the effects of fertility-sparing surgery
on fertility and prognosis in patients with early-stage (stage FIGO I) borderline
ovarian tumor. Methods The clinical files of patients who were diagnosed with

stage FIGO I borderline ovarian tumor and underwent fertility-sparing surgery



from October 2009 to October 2019 at Affiliated Hengyang Hospital of Southern
Medical University and Tongren People's Hospital were retrospectively analyzed.
The patients were followed up to March 2020 to record their survival and pregnancy.
Results A total of 30 patients with borderline ovarian tumor were included in this
study (18 cases were stage I a, 12 cases were stage I c¢). The pathological diagnoses
of the tumors were serous in 18,mucinous in 10 and endometrioid in 2. The median
follow-up time was 42 months, and 3 patients (10.0%) experienced recurrence. At
the end of the follow-up, all the patients were survival without tumor. There were
22 planned pregnancies and 13 (59.1%) spontaneous pregnancies with successful
delivery. The offspring were healthy without deformity. Conclusion For the
patients with stage FIGO I borderline ovarian tumor who want to retain fertility,
fertility-sparing surgery may be safe and feasible.

[Key words] Borderline ovarian tumor; Surgery; Prognosis
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Mycoplasma and ureaplasma infection and drug sensitivity analysis on 850
sperm cryopreservation patients in Sichuan area
Xian Yang!, Liu Bol, Liu Shashal, Zhao Wenruil, Zhou Bin?, Liu Xiaol, Jiang Min1, Li
Fuping!
1 Human Sperm Bank, Key Laboratory of Birth Defects and Related Diseases of Women
and Children (Sichuan University), Ministry of Education, West China Second University
Hospital, Sichuan University, Chengdu 610041, China; 2 Laboratory of Molecular
Translational Medicine, Center for Translational Medicine, Key Laboratory of Birth
Defects and Related Diseases of Women and Children (Sichuan University), Ministry of
Education, Clinical Research Center for Birth Defects of Sichuan Province, West China
Second University Hospital, Sichuan University, Chengdu 610041, China
Corresponding author: Li Fuping, Email: lfpsnake@scu.edu.cn

[ Abstract ] Objective To analyze the mycoplasma and ureaplasma
infection and drug sensitivity analysis on sperm cryopreservation patients in
Sichuan area, in order to provide reference for clinical rational use of the drug.
Methods A cross-sectional study was conducted from November 2013 to March
2020, 850 patients who came to human sperm bank of West China Second University
Hospital, Sichuan University for sperm cryopreservation participated in this study.
Sensitivity analysis of the mycoplasma and ureaplasma were performed. All the
patients were classified into 5 groups to compare the mycoplasma and ureaplasma
statues according to the age: 13-20 years old, 21-30 years old, 31-40 years old, 41—
50 years old, >50 years old; according to the marital status of the patients, the

patients were divided into married and unmarried to compare the mycoplasma and



ureaplasma infection. Results 1) There were 167 cases of the mycoplasma and
ureaplasma infection in sperm cryopreservation patients, the positive rate was
19.65%. The positive rate of mycoplasma and ureaplasma infection in all age groups
had a significant difference (P<0.001), among which the group of >50 years old had
the highest positive rate [35.29% (6/17)], followed by 31-40 years old group [26.23%
(80/307)], and the 13-20 years old group had the lowest positive rate of
mycoplasma and ureaplasma infection [2.86% (2/70)]. The mycoplasma and
ureaplasma infection rate of married people [23.51% (91/387)] was significantly
higher than that of unmarried people [16.41% (76/463)] (P=0.009). 2) The
antimicrobial susceptibility test (AST) in 167 mycoplasma and ureaplasma-positive
patients showed that the most sensitive drugs for mycoplasma and ureaplasma were
josamycin, followed by roxithromycin, azithromycin, doxycycline and
clarithromycin; the most resistance drugs for mycoplasma and ureaplasma were
ciprofloxacin, followed by sparfloxacin, levofloxacin and oxygen ofloxacin. AST
showed that the most resistance drugs for mycoplasma and ureaplasma were
quinolone antimicrobials, and there was significant differences in the resistance of
quinolone antimicrobials in different years (P=0.001). Conclusion The
mycoplasma and ureaplasma infection rate of sperm cryopreservation patient was
at a high level, married patients and reproductive-age patients had a higher rate of
mycoplasma and ureaplasma infection. It is recommended that patients with
positive mycoplasma and ureaplasma infection should be treated before self-sperm
preservation, and the semen should be frozen after mycoplasma and ureaplasma
infection become negative. During clinical treatment, antibiotics should be selected
according to drug sensitivity experiments to avoid drug resistance.

[ Key words ] Mycoplasma and ureaplasma infections; Antimicrobial
susceptibility test; Sperm cryopreservation
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Application of stem cells in premature ovarian insufficiency
Guo Qi, Liang Xiaoyan
Reproductive Medicine Centre, the Sixth Affiliated Hospital of Sun Yat-sen University,
Guangzhou 510060, China
Corresponding author: Liang Xiaoyan, Email: Ixyzy@263.net, Tel: +86-13500015058

[ Abstract] Premature ovarian insufficiency (POI) is the major cause of
infertility with increasing morbidity currently. It is a heterogeneous disorder of
multiple etiologies and there is presently no proven cure, which impairs the life
quality of female and their families. Stem cells, with the self-renewing and multi-
direction differentiation abilities, are the seed cells in regenerative medicine and
provide novel and promising therapy for POI. Here, we summarize the progress of
preclinical researches, clinical trials and the emerging trend to induce differentiation
of stem cells into oocytes.

[Key words] Premature ovarian insufficiency; Stem cells; Gametogenesis
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Role of ubiquitin-proteasome system in spermatogenesis and fertilization
Wang Fangyul?, Chen Xiaopan?, Wang Chenglu?, Shu Jing12
1 Bengbu Medical College, Bengbu 233000, China; 2 Zhejiang Provincial People's
Hospital, Hangzhou 310014, China
Corresponding author: Shu Jing, Email: shujing@hmc.edu.cn, Tel: +86-13805705568

[Abstract] The ubiquitin-proteasome system (UPS) is a protein degradation
system in addition to lysosomal system in eukaryotic cells. UPS can eliminate
misfolded proteins and reduce the occurrence of aging diseases caused by the
accumulation of misfolded proteins. The selective protein degradation of UPS acts on
the mitosis and meiosis process of spermatogonia, which is very important for
spermatogenesis. In addition, important reproductive processes such as sperm
capacitation, acrosome reaction, penetrating zona pellucida and elimination of
sperm mitochondria after fertilization are also closely related to UPS. This article
reviews the recent literatures on the role of UPS in spermatogenesis, fertilization and
its relationship with infertility.

[ Key words ] Ubiquitin-proteasome system; Ubiquitination;
Spermatogenesis; Fertilization; Infertility
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Network pharmacology promotes the application of Traditional Chinese
Medicine in the field of reproductive health
He Jialin1, Wang Huiping?
1 Chinese Academy of Medical Sciences,Peking Union Medical Collge Beijing
100730,China; 2 National Research Institute For Family Planning, Beijing 100081,
China
Corresponding author: Wang Huiping, Email: wanghuiping @nrifp.org.cn, Tel: +86-10-
62179135

[Abstract] Network pharmacology is a new discipline which is based on the
theory of system biology to analyze the network of biological systems, select specific
signal nodes to carry out multi-target drug molecular design, and systematically
elaborate the principle and law of the interaction between organism and drug.
Limited by the inherent characteristics of the reproductive system and Traditional
Chinese Medicine, the application of Traditional Chinese Medicine in the
reproductive diseases develops slowly. The introduction of network pharmacology-
related technologies helps to comprehensively search for potential new drug targets
for diseases and related signaling pathways, and deepens the understanding of the
mechanism of drug action from a more systematic and extensive perspective.lt is of

great value in the exploration of new drugs and the reuse of existing drugs. In this



paper, the application of network pharmacology in promoting Traditional Chinese
Medicine in reproductive diseases is reviewed to provide reference for the research
and development of Traditional Chinese Medicine.

[ Key words ] Traditional Chinese Medicine; Network pharmacology;
Reproductive health; Drug development
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