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Previously, we have shown that human sperm Prohibitin (PHB) play important roles in the maintenance of mitochondrial
ROS and membrane potential level, and sperm motility as well. Further studies show that during spermatogenesis, PHB is
expressed higher in spermatocytes. After PHB deletion, Phb cKO mouse are male infertile, with meiotic pachytene arrest
and none of sperm in seminiferous tubules. However, the possible role of PHB in mitochondrial integrity during meiosis
has not been investigated. The goal of the present study therefore is to determine the potential role of PHB in the
mitochondria of spermatocytes during meiosis.

In this study, we have investigated PHB expression in the mitochondria of spermatocytes, and determined PHB's
functional role with the use of spermatocyte-specific Phb-cKO mice generated first time.



Our results demonstrate that PHB is expressed higher in the mitochondria of spermatocytes during mouse
spermatogenesis. Loss of PHB in spermatocytes results in not only defects in meiotic DSB repair and homologous
recombination but also an impairment of mitochondrial morphology and function. Consequently, mitochondria-mediated
apoptotic pathway was activated in Phb”" spermatocytes. Our further mechanistic studies show that PHB in spermatocytes
is involved in not the maintenance of chromatin organization and DNA methylation levels but the regulation of
mitochondrial cAMP and P53 pathways, in particular, mitochondrial respiratory complex subunits expression, via the JAK-
mediated histone modifications.

The findings in this study demonstrate that PHB-JAK axis regulates mitochondrial morphology and function integrity via
the modulation of histone modifications in spermatocytes during meiosis.
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