
BIOLOGY OF REPRODUCTION
VOLUME 99, NUMBER 4

OCTOBER 2018
Contents

Editorial
Revisiting the scientific method to improve rigor and reproducibility of immunohistochemistry
in reproductive science
Sharrón L. Manuel, Brian W. Johnson, Charles W. Frevert and Francesca E. Duncan . . . . . . . . . . . . . . . . . . . . . . . . . . 673

Interview
An interview with Professor Irving Boime
T. Rajendra Kumar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 678

An interview with Dr Kenneth S. Korach
T. Rajendra Kumar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 681

Research Highlight
Disruption of Tdrd5 decouples the stepwise processing of long precursor transcripts during
pachytene PIWI-interacting RNA biogenesis
Yu H. Sun, Feng Jiang and Xin Zhiguo Li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 684

Review
Evolution of gonadotropin signaling on gonad development: insights from gene knockout studies
in zebrafish
Jianzhen Li and Christopher H.K. Cheng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 686

Research Articles
Polyspermy produces viable haploid/diploid mosaics in sturgeon
Viktoriia Iegorova, Martin Psenicka, Ievgen Lebeda, Marek Rodina and Taiju Saito . . . . . . . . . . . . . . . . . . . . . . . . . . . 695

Long noncoding RNAs exchange during zygotic genome activation in goat
Mingtian Deng, Zifei Liu, Caifang Ren, Guomin Zhang, Jing Pang, Yanli Zhang, Feng Wang
and Yongjie Wan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 707

Stratification of mouse vaginal epithelium. 1. Development of three-dimensional models in vitro with
clonal cell lines
Minako Ogawa-Tominaga, Tomohiro Umezu, Tadaaki Nakajima and Yasuhiro Tomooka . . . . . . . . . . . . . . . . . . . . 718

Stratification of mouse vaginal epithelium 2. Identification of factors inducing stratification
Rikako Takashina, Tadaaki Nakajima, Tomohiro Umezu, Kiyohiko Komatsu, Tatsuro Banba,
Taichi Asada, Kensuke Ohse, Yasufumi Murakami and Yasuhiro Tomooka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 727

Endocrine disruptor exposure during development increases incidence of uterine fibroids by altering
DNA repair in myometrial stem cells
Lauren E Prusinski Fernung, Qiwei Yang, Daitoku Sakamuro, Alpana Kumari, Aymara Mas
and Ayman Al-Hendy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 735

Isoprenoids increase bovine endometrial stromal cell tolerance to the cholesterol-dependent cytolysin
from Trueperella pyogenes
Sholeem Griffin, Gareth D. Healey and I. Martin Sheldon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 749

Obesity in mares promotes uterine inflammation and alters embryo lipid fingerprints and homeostasis
Dawn R. Sessions-Bresnahan, Adam L. Heuberger and Elaine M. Carnevale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 761



Domain-functional analyses of PIWIL1 and PABPC1 indicate their synergistic roles in protein
translation via 3′-UTRs of meiotic mRNAs
Yaoyao Wu, Kaibiao Xu and Huayu Qi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 773

The flagellar protein Enkurin is required for mouse sperm motility and for transport through the female
reproductive tract
Melissa K. Jungnickel, Keith A. Sutton, Mark A. Baker, Michael G. Cohen, Michael J. Sanderson
and Harvey M. Florman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 789

WIP1 phosphatase suppresses the DNA damage response during G2/prophase arrest in mouse oocytes
Jiyeon Leem, Jae-Sung Kim and Jeong Su Oh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798

Hormone-responsive genes in the SHH and WNT/β-catenin signaling pathways influence urethral closure
and phallus growth
Yu Chen, Hongshi Yu, Andrew J. Pask, Asao Fujiyama, Yutaka Suzuki, Sumio Sugano, Geoff Shaw
and Marilyn B Renfree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 806

Ccdc87 is critical for sperm function and male fertility
Tongtong Wang, Qianqian Yin, Xuehao Ma, Ming-Han Tong and Yuchuan Zhou. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 817

Restraint-induced corticotrophin-releasing hormone elevation triggers apoptosis of ovarian cells and
impairs oocyte competence via activation of the Fas/FasL system
Chuan-Yong Li, Zhi-Bin Li, Qiao-Qiao Kong, Xiao Han, Bin Xiao, Xiao Li,
Zhong-Le Chang and Jing-He Tan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 828

Polycystic ovary syndrome: possible involvement of androgen-induced, chemerin-mediated
ovarian recruitment of monocytes/macrophages
Patricia D. A. Lima, Anne-Laure Nivet, Qi Wang, Yi-An Chen, Arthur Leader, Annie Cheung,
Chii-Ruey Tzeng and Benjamin K. Tsang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 838

Preantral follicular atresia occurs mainly through autophagy, while antral follicles degenerate mostly
through apoptosis
Li Meng, Sabrina Z. Jan, Geert Hamer, Ans M. van Pelt, Inge van der Stelt, Jaap Keijer
and Katja J. Teerds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 853

Paternal developmental toxicant exposure is associated with epigenetic modulation of sperm
and placental Pgr and Igf2 in a mouse model
Tianbing Ding, Shilpa Mokshagundam, Paolo F. Rinaudo, Kevin G. Osteen and Kaylon L. Bruner-Tran . . . . . . . 864

Follicle capacitation: a meta-analysis to investigate the transcriptome dynamics following follicle-stimulating
hormone decline in bovine granulosa cells
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