Tex46 knockout male mice are sterile secondary to sperm head malformations
and failure to penetrate through the zona pellucida
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Each year, infertility affects 15% of couples worldwide, with 50% of cases attributed to
men. It is assumed that sperm head shape is important for sperm-zona pellucida
penetration but research has yet to elucidate why. We generated testis expressed 46
(Tex46) knockout mice to investigate the essential roles of TEX46 in mammalian
reproduction. We used RT-PCR to demonstrate that Tex46 was expressed exclusively
in the male reproductive tract in mice and humans. We created Tex46™ mice using the
CRISPR-Cas9 system and analyzed their fertility. Tex46 null spermatozoa underwent
further evaluation using computer-assisted sperm analysis (CASA), light microscopy,
and ultrastructural microscopy. We used immunoblot analysis to elucidate relationships
between TEX46 and other acrosome biogenesis-related proteins. Mouse and human
TEX46 are testis-enriched and encode a transmembrane protein which is conserved
from amphibians to mammals. Loss of the mouse TEX46 protein causes sterility due to
abnormal sperm head formation and decreased motility. Tex46 null spermatozoa
morphologically lack the typical hooked sperm head appearance and fail to penetrate
through the zona pellucida. Electron microscopy of the testicular germ cells reveals
malformation of the acrosomal cap, with misshapen sperm head tips and the
appearance of a gap between the acrosome head and the nucleus. TEX46 is essential
for sperm head formation, sperm penetration through the zona pellucida, and male
fertility in mice and is a putative contraceptive target in men.



