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Role of mechanosensing machinery in muscle regeneration
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Skeletal muscle has the capacity to regenerate myofibers after muscle injury. Upon a variety of stimuli including
mechanical stretch, muscle-resident stem cells called muscle satellite cells (MuSCs) are committed to become
myoblasts that can fuse with each other to generated multinucleated myotubes. We previously reported that
transbilayer relocation of phosphatidylserine is essential for morphogenesis of myotubes through the function of
PIEZO1, a mechanosensitive cation channel that is activated by membrane tension. However, the molecular entity
that determines the cell fate of MuSCs remains to be elucidated. In this session, we will present our recent data
showing that mechanosensitive ion channels play crucial roles in activation of MuSCs. In silico analysis demonstrates
that at least three mechanosensitive ion channels including PIEZO1 are strictly expressed in MuSCs. By genetic
elimination, we revealed that those mechanosensitive ion channels have distinct roles during myogenesis, suggesting
that cell fate of MuSC is largely dependent on mechanosensation through a triad of mechanosensitive ion channels.
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