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Revealing the mechanism of mitochondrial localization in the sperm midpiece

Keisuke, Shimada
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We discovered that absence of Sperm mitochondria related gene 1(SMDR1)
disrupts mitochondrial sheath formation, resulting in reduced sperm motility and male sterility. In
vitro analysis demonstrates that SMDR1 induces mitochondrial clustering, revealing that SMDR1
functions as an adherence factor between mitochondria. In mouse testicular germ cells, SMDR1
localizes to the mitochondrial surface and directly interacts with mitochondrial outer membrane
proteins VDAC2 and VDAC3 as well as SMDR2. These findings suggest that SMDR1 binds to VDAC proteins
to tether adjacent mitochondria, and this tethering allows mitochondria to properly elongate and
coil around the sperm flagellum. Thus, our studies demonstrate for the first time that SMDR1
regulates sperm mitochondrial dynamics, an essential function for mitochondrial sheath formation and

male fertility.
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