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Studies on skeletal muscle fiber-type specific responses to pathogenic mtDNA
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To examine mechanisms for cell-type specific sensitivities to mutant
mitochondrial DNA (mtDNA), we used model mice heteroplasmic for wild-type mtDNA and pathogenic mtDNA
with a deletion (del-mtDNA). In skeletal muscles with a high loads of del-mtDNA, mitochondrial
respiration defects observed in slow oxidative type 1 and fast oxido-glycolytic type 2A/2X fibers,
but not in fast glycolytic type 2B fibers that the relocation of glucose transporter 4 (GULT4) to
sarcolemma from cytoplasm was accelerated. Chemical deconditioning of the relocation of GLUT4
induced mitochondrial respiration defects in 2B fiber and creation of ragged-red fibers in fast
muscle tissues. Our findings indicated that relocation of GLUT4 in skeletal muscle fibers is
necessary for tolerance to accumulation of del-mtDNA and also suggested that controls of insulin
signaling via GULT4 would be a target for recovering mitochondrial respiration defects of cells with
oxidative property in mtDNA-mediated disorders.
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