Bending sperm - targeting osmoregulation for contraception
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Introduction. Globally, there are 121 million unplanned pregnancies per year, with 40-60% due to contraceptive failure or misuse. The development of novel, safe, and effective contraceptives is thus a global health priority. Sperm osmoregulation is as an unexplored, yet exciting non-hormonal target for contraception. Upon entering the female reproductive tract, sperm must rapidly adapt to a dramatic decrease in osmolarity. Failure to do so, results in excess water influx and cytoplasmic volume increase – which due to the sperm’s unique cytology results in the tail forming a hairpin-like bend, rendering them effectively immotile. 

Aims. Recently we identified a putative sperm-specific regulator of osmoregulation, maestro heat-like repeat family member 9 (MROH9). This study sought to characterise the role of MROH9 in male fertility and sperm function. 
Methods. To directly test MROH9 function, we generated a Mroh9 knockout (Mroh9-/-) mouse using CRISPR/Cas9.
Results. Mroh9-/- mice are male sterile. They produce sperm in normal numbers, however they exhibit minimal progressive motility, and thus fail to reach the site of fertilisation. Our data suggests this is due to a failure to adapt to the relatively hypoosmotic female reproductive tract. Sperm from Mroh9-/- mice appear normal in the epididymis, however upon entering the uterine horns, or after incubation in hypotonic media, the majority exhibit ‘hairpin’ tail bends, spanned by an enlarged cytoplasm. Sperm from Mroh9-/- mice are otherwise normal, including the ultrastructure of the tail core components, and in viability. Sperm motility deficits are also not rescued by ATP. Aside of male infertility, Mroh9-/- mice are overtly healthy and Mroh9-/- female mice have normal fertility. A comprehensive histopathological assessment of >50 tissues revealed no pathology, outside of sperm defects. Accordingly, MROH9 mRNA is testis-enriched with minimal expression in most other tissues. 

Discussion. Collectively, these data establish MROH9 as an essential male fertility protein in humans and mice and identify it as a potential non-hormonal contraceptive target.
