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Synops is  o f  Thes i s  
 

氏  名  
N a m e  

張 欣怡 

論文題名 

Title 
Mouse genome engineering uncovers 18 genes dispensable for male reproduction 
（ゲノム編集マウスによる雄の生殖に非必須な18遺伝子を同定） 

 

〔目 的(Objective)〕 

Male infertility is an intricate multifactorial disease involving the interplay between genetic and environmental factors. Genetic 

anomalies account for more than 15% of all male infertility cases; however, diagnosing them exhibits enormous challenges due 

to variable symptomatic presentations and limited knowledge of gene functions. In this study, we aimed to identify 

testis-expressed genes essential for male fertility. 

 

〔方法ならびに成績(Methods/Results)〕 
Through the in-silico screen, we identified and generated knockout mouse lines of 18 testis-expressed genes, including 

coiled-coil domain containing 182 (Ccdc182), EF-hand calcium binding domain 15 (Efcab15), family with sequence similarity 

187, member B (Fam187b), family with sequence similarity 24, member A (Fam24a), family with sequence similarity 24, 

member B (Fam24b), glial cell line derived neurotrophic factor family receptor alpha 2 (Gfra2), GLI pathogenesis-related 1 like 

1, 2, and 3 (Glipr1l1-3), interleukin 3 (Il3), IZUMO family member 4 (Izumo4), peptidyl-prolyl cis/trans isomerase, 

NIMA-interacting 1, retrogene 1 (Pin1rt1), solute carrier family 22 (organic cation transporter), member 16 (Slc22a16), sperm 

microtubule inner protein 2 (Spmip2), testis expressed 51 (Tex51), transmembrane and coiled-coil domains 2 (Tmco2), and 

tripartite motif family-like 1 and 2 (Triml1/2). To determine the gene functions, we analyzed fertility, testis weight, testis and 

epididymis histology, and sperm motility and morphology in adult knockout (KO) male mice. The KO males displayed no 

obvious health problems, and normal mating behavior, fecundity, testis and epididymis histology, and sperm morphology and 

motility. 

 

〔総 括(Conclusion)〕 
Our findings indicate that these 18 testis-expressed genes are individually dispensable for male reproduction in mice. 

Disseminating such genes would promote our understanding of male reproduction and expedite the discovery of novel key male 

factors. Although we anticipate that mutations in these genes may not impair fertility in men, their enrichment in male germ cells 

makes them potential biomarkers for sperm count, quality, and morphological anomalies. 

 




