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Loss of CCDC188 causes male infertility with defects in the sperm head-neck connection in mice  

  

（マウスにおいてCCDC188欠損は精子頭部と頸部接合異常による雄性不妊を引き起こす）  

論文内容の要旨 

〔目 的(Objective)〕 

Acephalic spermatozoa syndrome (ASS) is a rare genetic disorder of male reproduction, characterized by semen predominantly 

composed of headless spermatozoa. The connecting piece in the sperm neck, also termed the head-to-tail coupling apparatus 

(HTCA), is essential for maintaining the stable junction between the sperm head and flagellum. Dysfunction of this structure 

results in decapitated spermatozoa and consequent male infertility. Studies using mouse models have identified multiple proteins 

localized to the HTCA, and disruption of these genes leads to the acephalic spermatozoa. Nevertheless, the molecular mechanisms 

underlying this morphological abnormality and the formation of the HTCA remain largely unresolved. In this study, we aimed to 

elucidate the genes associated with ASS by generating knockout (KO) mouse models. 

 

〔方法ならびに成績(Methods/Results)〕 

In this study, we investigated coiled-coil domain containing 188 (Ccdc188), a gene with testis-enriched expression. To clarify its 

physiological function, we generated a Ccdc188 KO mouse line using the CRISPR/Cas9 system. Ccdc188 KO male mice were 

sterile, demonstrating that CCDC188 is essential for male fertility. The majority of spermatozoa from Ccdc188-null mice 

exhibited the phenotype of acephalic spermatozoa. Transmission electron microscopy revealed that although the HTCA could 

assemble in the absence of CCDC188, it failed to anchor to the nucleus during spermiogenesis, resulting in head–neck separation. 

Furthermore, nearly all spermatozoa in the cauda epididymis lacked a mitochondrial sheath. 

 

〔総 括(Conclusion)〕 

In this study, we demonstrated that CCDC188 plays a crucial role in forming a tight sperm head–neck junction. 

 




