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Elucidation of Muscle Stem Cell Heterogeneity and Development of Regenerative
Therapies
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Muscle stem cells (MuSCs) are the only stem cells in the body capable of
regenerating muscle fibers, making them highly promising for regenerative treatments of muscle
diseases such as sarcopenia and muscular dystrophy. This research aimed to identify key molecules
essential for maintaining the stem cell properties of MuSCs, focusing on cell heterogeneity. We
aimed to establish methods to maintain MuSCs with high regenerative potential (proliferation and
differentiation) in a state closer to their in vivo condition. During the research period, we
successfully created MyoD knock-in mice that visualize the heterogeneity of MuSCs, enabling us to
distinguish between undifferentiated and activated cell populations. Additionally, from the analysis

of these mice, we discovered molecules that are activated in specific cell populations and are
responsible for the heterogeneity of MuSCs.
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