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A pannexin 1 channelopathy causes human oocyte death
5|8 : Sci Transl Med, 2019, 11(485). DOI: 10.1126/scitranslmed.aav8731.

Abstract:

Connexins and pannexins are two protein families that play an important role in cellular communication. Pannexin 1 (PANX1),
one of the members of pannexin family, is a channel protein. It is glycosylated and forms three species, GLY0, GLY1, and GLY?2.
Here, we describe four independent families in which mutations in PANX/ cause familial or sporadic female infertility via a
phenotype that we term “oocyte death.” The mutations, which are associated with oocyte death, alter the PANX1 glycosylation
pattern, influence the subcellular localization of PANX1 in cultured cells, and result in aberrant PANX1 channel activity,
ATP release in oocytes, and mutant PANX1 GLY 1. Overexpression of a patient-derived mutation in mice causes infertility,
recapitulating the human oocyte death phenotype. Our findings demonstrate the critical role of PANX1 in human oocyte
development, provide a genetic explanation for a subtype of infertility, and suggest a potential target for therapeutic intervention
for this disease.
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KUANG Yan-ping (1964—), director of Assisted Reproduction Department of Shanghai Ninth People’s Hospital, Shanghai
Jiao Tong University School of Medicine. He got his Doctor’s degree of obstetrics and gynecology from Shanghai Medical
College of Fudan University in 1993. From 1997 to 1998, he was a visiting scholar at Adlaide University, Australia. Then, Dr.

'r.#ﬂ" JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE) Vol.39 No.5 May 2019



Exf BRI A B AR —I0F5ET, IR BOREE R PANXT | 445

KUANG began to study assisted reproductive technology in 1998, and established the Assisted Reproduction Department of
Shanghai Ninth People’s Hospital, Shanghai Jiao Tong University School of Medicine in 2003. Currently, he is the chairman
of Reproductive Health Professional Committee of Chinese Association of Rehabilitation Medicine, the vice chairman of
Reproductive Medicine of China Science and Technology Industry Association, the standing committee of Reproductive
Medicine Professional Committee of Chinese Medical Doctor Association, and the vice chairman of Reproductive Medicine of
Shanghai Association of Chinese Integrative Medicine.

Dr. KUANG's researches mainly focus on the field of reproductive endocrine and reproductive genetic diseases. Over 20
years, more than 80 000 cases of infertility have been diagnosed and treated, and tens of thousands of patients have been cured.
One of his outstanding achievements in the field of assisted reproduction technology is the innovation of new superovulation
methods. In 2013, he innovated the method of double stimulation named "Shanghai protocol” by international counterparts,
which is the first medical technology named as Chinese city in this field. In 2015, he originally invented another important
ovulation induction method named progestin-primed ovarian stimulation (PPOS), which is a landmark progress in controlled
superovulation technology. The achievements have been reported by Hum Reprod Update with high evaluation. In addition, Dr.
KUANG's researches also focus on molecular mechanisms of reproductive genetic diseases, such as oocyte maturation arrest,
fertilization failure and oocyte death. Related articles have been published in N Engl J Med (2016), Am J Hum Genet (2017,
2018), and Sci Transl Med (2019). In the past five years, he has published more than 50 SCI-indexed papers as the first author or
corresponding author. He hosted one grant of Key Projects of the Ministry of Science and Technology of China, three grants of
National Natural Science Foundation of China, and several grants of Natural Science Foundation of Shanghai. Also, he has applied
for five patents. In 2017, he won the first prize of National Health Maternal and Child Science and Technology Award.
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The Assisted Reproduction Department of Shanghai Ninth People’s Hospital, Shanghai Jiao Tong University School of
Medicine was established in 2003. After 16 years of development, a strong team of clinical doctors, embryologists and scientific
researchers has been gradually established. At present, more than 80 000 cycles of oocytes retrieval have been completed, which
is the largest number among the assisted reproductive medical institutions in Shanghai with the leading clinical pregnancy results
in China. At present, the Assisted Reproduction Department has carried out clinical and mechanism study of PPOS protocol,
embryonic development research, reproductive genetic research and mitochondrial inheritance disease blocking treatment

research, and has achieved a series of original important discoveries.
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