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Studies on molecular mechanisms that enable high regenerative and growth
potential of fish muscle
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In human, muscle strength declines as aging. This is called as sarcopenia, a
decrease in muscle mass and a reduction in regenerative ability associated with aging. On the other
hand, in fish, the number of muscle fibers is increased throughout lifespan and regenerative

ability is maintained high. Such "indeterminate growth® of fish is important in understanding fish
growth and mammalian sarcopenia, its molecular mechanism is unknown. We focused on a torafugu gene
which is expressed in neonatal muscle fibers. In vivo reporter assay of the gene revealed that a
NFAT has a significant role in the indeterminate ?rowth. Transcriptome analysis also showed
age-related reduction of MSTN/GDF11 and TOR signal in zebrafish muscle. TOR activation in zebrafish
caused accerelated agin? in muscle. Our results indicate that senescence suppression by TOR signal
and maintenance of muscle stem cell by NFAT and MSTN/GDF11l signal are the molecular basis of the
indeterminate growth of fish muscle.
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