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MTMRS is essential for the maintenance of male fertility

OTuyen Thi Thanh Nguyen, Kazumasa Takemoto, Keizo Tokuhiro
(Department of Genome Editing, Kansai Medical University)

[Background and Objective] The myotubularin family of proteins is prevalent in numerous
eukaryotic organisms and is implicated in processes such as endocytosis, cell proliferation,
differentiation, autophagy, and motility. Several genes within this family, including Mtmr2,
Mtmrs, and Mtmri4, are essential for testicular function. Mtmré, another member of the
myotubularin family, has been identified as a specific inhibitor of the Ca2*-activated K*
channel KCa 3.1 in somatic cells. Furthermore, Mtmré has been demonstrated to regulate
phagocytosis and phagosome maturation, which are vital for cell survival. In mice, Mtmr6 is
highly expressed in the testis; however, its role in male fertility remains to be elucidated. This
study aims to establish and characterize Mtmré-deficient mice to clarify its role in male

fertility.

[Methods] Mtmré6-deficient mice were generated utilizing the CRISPR/Cas9 system. The
phenotype of these Mtmré6-deficient mice was assessed through both in vivo and in vitro
fertility assays, histological examination of the testes, morphological analysis of spermatozoa,

TUNEL assay for apoptosis, and RNA-seq profiling of testicular tissues.

[Results and Discussion] Mtmré6-deficient males exhibited late-onset infertility beginning
after 11 weeks of age, characterized by reduced testicular size, abnormal spermatogenesis, and
an increased number of TUNEL-positive cells. Additionally, sperm from Mtmr6-deficient mice
demonstrated a reduced count, as well as abnormal motility and morphology. RNA-seq
analysis of testicular tissues identified a significantly greater number of differentially
expressed genes (DEGs) at 14-week compared to 8-week, with numerous reproduction-related
genes being downregulated. Notably, Agpatl, a gene involved in the glycerophospholipid
metabolic pathway essential for membrane biogenesis and reproductive function, was
significantly downregulated in the 14-week testes of Mtmr6-deficient mice compared to both
control and 8-week deficient mice, suggesting that impaired lipid metabolism may contribute
to the observed infertility phenotype. These findings underscore the critical role of MTMR6 in
maintaining male fertility. The Mtmré6-deficient mouse model may provide a valuable
experimental platform for investigating the molecular mechanisms underlying late-onset male

infertility.



