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Role of progesterone receptor membrane component 1 in granulosa cells
function and female fertility

Li-xia ZHOU?, Ye ZHAQ?, Xiao-wei WEN??3,
Yan-ping KUANG!, Wei-ran CHAI!

(1. Reproductive Medicine Department of Shanghai Ninth People’s Hospital Affiliated Shanghai Jiao Tong University School of
Medicine, Shanghai, 200011)
(2. Department of Gynecology, the First Hospital of Shanxi Medical University, Taiyuan, 030001)
(3. Department of Biochemistry and Molecular Biology, Shanxi Medical University, Taiyuan, 030001)

[ABSTRACT] Progesterone receptor membrane component 1 (PGRMC1), which belongs to the membrane-
related progesterone receptor (MAPR) protein family, has been known as a novel special receptor in recent
years. PGRMC1 mediated progesterone’s action of anti-mitotic and anti-apoptotic. Moreover, PGRMCL1 is also
involved in steroid synthesis of granulosa cells. In the clinic, abnormal PGRMCL1 expression has been proved to
be related with premature ovarian failure (POF) and polycystic ovary syndrome (PCOS). The purpose of this
article is to summarize the effect of PGRMCL1 on granulosa cell function, the relationship between PGRMC1 and
follicle development as well as the effect of PGRMCL1 on human reproduction.

Key words: progesterone receptor membrane component 1 (PGRMC1); granulosa cells (GCs); follicle
development; premature ovarian failure (POF); polycystic ovary syndrome (PCOS)
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Recent advances of gene sequencing in preimplataion genetic dignosis

Jie-ru ZHUY, Jian-ping OU?, Wei-jie ZHU?
(1. Center for Reproductive Medicine, the Third Affiliated Hospital of Sun Yat-sen University, Guangzhou, 510630)

(2. Department of Developmental and Regenerative Biology, College of Life Science and Technology,
Jinan University, Guangzhou, 510632)

[ABSTRACT] Gene sequencing technologies have undergone the development from the initial Sanger sequencing
to modern single molecule sequencing since the last 30 years. Nowadays, Sanger sequencing has gradually been
replaced by fluorescence in situ hybridization (FISH), comparative genomic hybridization (CGH), and microarray
technology due to its low throughput and slow speed. As a new method for preimplataion genetic diagnosis (PGD),
next-generation sequencing (NGS) not only can be applied to the detection of chromosomal aneuploidy, chromo-
somal structure abnormalities and single gene diseases, but also has higher precision and avoids the affection of
probes. Mutated allele revealed by sequencing with aneuploidy and linkage analyse (MARSALA), a new technology
based on NGS, has advantages for detecting chromosomal disorders and single gene disorders simultaneously. This
review summarizes the developmental process of gene sequencing technologies and their applications in PGD, sums
up the advantages and limitations of NGS technologys including MALBAC amplification technology and MARSALA
technology which were built up recently when applied to NGS.
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Signals stimulated by LH transfer from granulosa cell to oocyte in mammalian follicle

Yang LIU, Jin XU

(Cell Biology Department, Basic Medical Sciences of Harbin Medical University, Harbin, 150081)

[ ABSTRACT] The level of luteinizing hormone (LH) in blood starts to rise and to form a peak before ovulation. LH
binds to the receptor in mural granulosa cells to induce the expression of epidermal growth factor (EGF)-like factors,
EGF receptor (EGFR), kirsten rat sarcoma viral oncogene homolog (KRAS), extracellular signal-regulated kinases
1 and 2 (ERK1/2), the activated ERK1/2 induces the expression of PTGS2, STAR, HAS2, TNFAIPG6. Increased
production of prostaglandins then provide ligands that bind PTGER2 on cumulus cells that activate p38MAPK. This
program fulfills the role of autocrine and paracrine signals propagating the LH stimulus, leading to cumulus cell-oocyte
complex expansion and oocyte maturation.

Key words: ovulation; luteinizing hormone (LH); molecular; extracellular signal-regulated kinases 1 and 2
(ERK1/2)
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Research progress of human placental trophoblasts sorting skills

Peng DONG?, Jian LI?

(1. Department of Obstetrics and Gynecology, Xuan Wu Hospital, Capital Medical University, Beijing, 100053)
(2. Department of Family Planning, Beijing Obstetrics and Gynecology Hospital, Capital Medical University, Beijing, 100026)

[ ABSTRACT] Human placental trophoblast cell (TB) can be classified into villous cytotrophoblast cell (VCT),
villous syncytiotrophoblast cell (VST), and extrvillous trophoblast cell (EVT). Varieties of TB are differential in
morphology, and play disparate roles in the physiological or pathological processes. Besides inevitable maternal
cell contamination, it is necessary to highlight the purity of TB in researches, in which also exists the contradiction
of vitality and purity problems. Density gradient centrifugation, immunomagnetic separation and flow cytometry
(FCM) have been used widely in the sorting of cells. There are advantages and disadvantages for all of these
methods, however, immunomagnetic separation combined with FCM appears to be more effective among all the
sorting tactics.

Key words: trophoblasts (TB); flow cytometry (FCM); immunomagnetic separation
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Relationship between autophagy mechanism and premature ovarian failure

Can WANG, Hai-yan LIAO, Hui-ping LIU, Guo-min ZHANG,
Ting-ting BAO, Liu-ting ZENG, Zhi-yong LONG, Yu-tian WU

(Hunan University of Chinese Medicine, Changsha, 410208)

[ ABSTRACT] Autophagy is an important mechanism of metabolism of mammalian cells. Abnormal cell
autophagy will lead to abnormal cell function and even death. Abnormal cell autophagy plays an important role in the
pathogenesis of premature ovarian failure (POF). There are many molecular links between autophagy and apoptosis.
The interaction among apoptosis related proteins Bcl-2, caspase-3 and autophagy associated protein Beclin-1 can
cause abnormal ovarian development; and the interaction among apoptosis protein BIM, Fas and autophagy related
pathways PTEN-PI3K and downstream transcription factor FOXO protein can lead to abnormal activation of
ovarian follicle; those abnormal hormone levels through the TGF-beta/Smad3 pathway mediates apoptosis and
autophagy associated protein abnormalities lead to follicular atresia, and can lead to the further occurrence of POF.
The main pathogenesis of POF may be the result of the interaction between autophagy and apoptosis.

Key words: autophagy; premature ovarian failure (POF); follicle
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Genetics research progress of premature ovarian failure
Wei CHENG!, Ai-jun SUN?

(1. Department of Obstetrics and Gynecology, Beijing Shunyi Maternal and Children’s Hospital of Beijing Children’s Hospital, Beijing, 101300)
(2. Department of Obstetrics and Gynecology, Peking Union Medical College Hospital, Peking Union Medical College, Chinese
Academy of Medical Sciences, Beijing, 100730)

[ABSTRACT] Premature ovarian failure (POF) is a heterogeneous disease and its etiology is complicated.
Genetic factor is the most common cause of POF. The genetic abnormalities of X-chromosome, candidate genes
and microRNAs all play important roles in POF pathogenesis. The unbiased approaches of genome-wide associa-
tion studies (GWAS) and next-generation sequencing (NGS) technologies have provided a greater insight into POF
pathogenesis. In this review, we provide the progress of the genetic basis of POF pathogensis.

Key words: premature ovarian failure (POF); genetics; etiology
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Clinical status of anti-Mullerian hormone (AMH)
in the evaluation of ovarian reserve function

Shan GAO, Dong-ni ZHAO, Ji-chun TAN

(Center for Reproductive Medicine, Department of Obstetrics and Gynecology, Shengjing Hospital Affiliated to China Medical
University, Shenyang, 110004)

[ ABSTRACT] Ovarian reserve refers to the quantity and quality of remaining follicles in ovaries, which can
indirectly reflect the fertility of the female. Anti-Millerian hormone (AMH) as the ovary-specific growth factor
secreted by granulosa cells, is currently an effective indicator for predicting ovarian reserve function. The serum
AMH level can predict the size of the follicle pool, ovarian response and the menopause age, but also can evaluate
the ovarian function in patients with cancer. But the measurement of AMH level is influenced by many factors, thus
the application of AMH still has some limitations.

Key words: anti-Mullerian hormone (AMH); ovarian reseve; fertility; limitation
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Research advances of the relationship between anti-Mdullerian
hormone with ovarian reserve and response

Yi-lei HE, Rong LI, Jie QIAO

(Department of Obstetrics and Gynecology, Peking University Third Hospital, Beijing, 100191)

[ABSTRACT] The level of anti-Mdllerian hormone (AMH) was important for the development of ovarian
follicles and the production of steroid hormones. The level of AMH in body circulation was influenced by
gender and age, which was vital to evaluate gonadal developments and reproductive system diseases. AMH
not only could predict ovarian response during assisted reproductive technology (ART), but also could predict
the duration of menopause, and also reflected the ovarian reserve capacity after ovarian surgery or injury. This
article summarized recent studies on the evaluation of ovarian reserve and ovarian response in ART with
AMH, in order to provide reference for clinical diagnosis and treatment of female reproductive system
diseases.

Key words: anti-Mullerian hormone (AMH); ovarian reserve; ovarian response
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Research progress of endocrine gland-derived vascular endothelial
growth factor in female reproduction

Li-hua YAO, Min-zhi GAO

(Centre for Reproductive Medicine, Renji Hospital, School of Medicine, Shanghai Jiao Tong University, Shanghai Key Laboratory for
Assisted Reproduction and Reproductive Genetics, Shanghai, 200135)

[ABSTRACT] Endocrine gland-derived vascular endothelial growth factor (EG-VEGF) is a new vascular
factor, which has been discovered in recent years with different structure but similar function compared with
VEGF. As the only tissue-specific angiogenic factor found so far, the function of EG-VEGF in female reproduc-
tive system is more specific than that of VEGF. EG-VEGF plays an important role in female reproductive endo-
crine system, including menstrual cycle, embryo implantation and pregnancy maintenance etc. Its hyperfunction
or insufficiency is associated with a variety of pathological conditions. However, its mechanism has not been
well elucidated.

Key words: endocrine gland-derived vascular endothelial growth factor (EG-VEGF); reproductive physiology;
reproductive pathology; vascular development
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Recent advances of gene sequencing in preimplataion genetic dignosis

Jie-ru ZHU?Y, Jian-ping OU?, Wei-jie ZHU?
(1. Center for Reproductive Medicine, the Third Affiliated Hospital of Sun Yat-sen University, Guangzhou, 510630)

(2. Department of Developmental and Regenerative Biology, College of Life Science and Technology,
Jinan University, Guangzhou, 510632)

[ABSTRACT] Gene sequencing technologies have undergone the development from the initial Sanger sequencing
to modern single molecule sequencing since the last 30 years. Nowadays, Sanger sequencing has gradually been
replaced by fluorescence in situ hybridization (FISH), comparative genomic hybridization (CGH), and microarray
technology due to its low throughput and slow speed. As a new method for preimplataion genetic diagnosis (PGD),
next-generation sequencing (NGS) not only can be applied to the detection of chromosomal aneuploidy, chromo-
somal structure abnormalities and single gene diseases, but also has higher precision and avoids the affection of
probes. Mutated allele revealed by sequencing with aneuploidy and linkage analyse (MARSALA), a new technology
based on NGS, has advantages for detecting chromosomal disorders and single gene disorders simultaneously. This
review summarizes the developmental process of gene sequencing technologies and their applications in PGD, sums
up the advantages and limitations of NGS technologys including MALBAC amplification technology and MARSALA
technology which were built up recently when applied to NGS.

Key words: gene sequencing; next-generation sequencing (NGS); preimplataion genetic dignosis (PGD);
assisted reproductive technology
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Research progress of the relationship between HOXA10 gene and infertility

Yun BAI, Ze WU

(Department of Reproductive and Genetics Reproductive Medical Centre, the First People’s Hospital of Yunnan Province, the
Affiliated Hospital of Kunming University of Science and Technology, Kunming, 650032)

[ABSTRACT] The establishment of endometrial receptivity (ER) is a crucial prerequisite for pregnancy.
Insufficient of ER is one of the main factors of infertility. In recent years, HOXA10 gene was found to
have an important significance in the process of establishing ER, and the increase in endometrial HOXAL0
expression is necessary for well ER, which is closely related to embryo implantation. Nowadays, HOXA10
has been treated as one marker of ER. This article is intended to review the relevant research progress about
the expression of HOXA10 gene in the endometriosis (EMS), polycystic ovary syndrome (PCOS),
hydrosalpinx, and the infertile patients treated by controlled ovarian hyperstimulation (COH), which is
hoped to provide a new idea for the treatment of related infertility.

Key words: HOXA10 gene; infertility; endometrial receptivity (ER)
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Research progress of gene transfer therapy for infertility

Shi XIE, Jing ZHAO, Yan-ping LI

(Department of Reproductive Medicine, Xiangya Hospital, Central-south University, Changsha, 410008)

[ABSTRACT] Gene transfer therapy can treat some infertile diseases by correcting or compensating genetic
abnormalities or defects to some extent. However, gene transfer therapy is still in the initial stage at present. Because
of the ethics and potential safety problems involved, gene transfer therapy has not been widely applied, especially
directly applied to the human body. All of the researches in vivo used animal models. The current review summarizes

the research progress of gene transfer therapy in female and male infertility respectively, and provides a new
thought for the future of infertility treatment.

Key words: infertility; genetic abnormality; gene transfer therapy
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Advantages and limitations of parthenogenetic embryonic
stem cells in cell therapy

Zhao-yang YU?, Bao-sheng HAN?
(1. North China University of Science and Technology, Tangshan, 063000)
(2. Genetic and Reproductive Medicine Center of Tangshan, Maternity and Children Health Care Hospital, Tangshan, 063000)

[ABSTRACT] Parthenogenetic embryonic stem cells (pESCs), as “seed cells” for regenerative medicine, are
an effective way to build specific pluripotent stem cells for patients, because of its similarity of self-renewal and
pluripotent characteristics to embryonic stem cells (ESCs). Heterozygous pESCs is expected to be used for
autologous transplantation, while homozygous pESCs can be used for allogeneic gene therapy in theory. In the
paper, we review parthenogenesis epigenetic characteristics, and summarize the advantages and limitations of
PESCs in the area of cell therapy, and elaborate the latest strategies of overcoming immune rejection.

Key words: parthenogenetic embryonic stem cells (pESCs); imprinted gene; cell therapy; homozygous;
heterozygous
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Researches of microRNA-518b and adverse pregnancy outcomes

Zhi-fu ZHI, Li-ling LIU, Li-hong PANG

(Department of Obstetrics and Gynecology, the First Affiliated Hospital of Guangxi Medical University, Nanning, 530021)

[ABSTRACT] MicroRNAs (miRNASs) regulate reproductive development by combination with target genes.
MiR-518b is placenta-specific, and closely related to adverse pregnancy outcomes, such as preeclampsia and
complete hydatidiform moles. MiR-518b can be detected in peripheral blood of the pregnant women, which

provides a new way to diagnose and prevents adverse pregnancy outcomes. The research of miR-518b provided
a new idea to the pathogenesis of adverse pregnancy outcomes.

Key words: microRNA (miRNA); miR-518b; pregnancy outcome
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Recent research progress of the follicular fluid metabonomics

Jing-yan SONG!?, Zhen-gao SUN2

(1. Shandong University of Traditional Chinese Medicine, Jinan, 250014)
(2. Shandong University of Traditional Chinese Medicine Hospital, Jinan, 250014)

[ ABSTRACT] Following the genomics, transcriptomics and proteomics, metabonomics is becoming a focus
of systems biology and a hotspot of life science research. In assisted reproductive technology (ART), follicular
fluid (FF) metabonomics has obtained great progress. At present, most of the retrospective studies have found FF
related metabolites (sugars, fatty acids, amino acids, hormones, etc.) can predict oocyte development potential,
but clinical research needs to be further confirmed by using multi-center and randomized observation with
expanding samples. In-depth study of FF metabonomics is expected to become the important approach and method
of evaluating the oocyte quality and improving the treatment outcome of the ART.

Key words: follicular fluid (FF); metabolome; oocyte; embryo
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