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Roles of testis-specific metabolites in spermatogenesis and their
transgenerational impacts
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Metabolites are sensitive indicators of moment-to-moment cellular status and
activity. Expecting that tissue-specific metabolic signatures unveil a unique function of the

tissue, we examined metabolomes of mouse liver and testis and found that an unusual metabolite,
2-hydroxyglutarate (2-HG), was abundantly accumulated in the testis. We clarified that lactate
dehydrogenase C (LDHC), a testis-specific lactate dehydrogenase, is responsible for L-2-HG
accumulation by generating and analyzing Ldhc-deficient mice. LDHA protein level was remarkably
decreased in Ldhc-deficient sperm, indicating that LDHC is required for LDHA expression in the
sperm. This unique functional interaction between LDH family members supports lactate dehydrogenase
actiV|tg in the sperm. The severely impaired motility of Ldhc-deficient sperm suggests a substantial
contribution of glycolysis to energy production for sperm motility.
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