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Mechanism of skeletal muscle disorders in myotonic dystrophy
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Myotonic dystrophy type 1 (DM1) is a dominantly inherited disorder due to a
toxic gain of function of RNA transcripts containing expanded CUG repeats (CUGexp). Although the
involvement of cellular senescence, a critical component of aging, was suggested in studies of DMl
patient-derived cells, the detailed mechanism of cellular senescence caused by CUGexp RNA remains
unelucidated.Here, we developed a DM1 cell model that conditionally expressed CUGexp RNA in human
primary cells so that we could perform a detailed assessment that eliminated the variability in
primary cells from different origins. Our DM1 model cells demonstrated that CUGexp RNA expression
induced cellular senescence by a telomere-independent mechanism. Furthermore, the toxic RNA
expression caused mitochondrial dysfunction, excessive reactive ongen species production, and DNA
damage and response. This study provides unequivocal evidence of the induction of premature
senescence by CUGexp RNA in our DM1 model cells.
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