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Genetic and biochemical studies of mitochondrial dysfunction in cellular
reprogramming and differentiation
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I focused on the effects of mitochondrial respiratory dysfunction caused by
m.3243A>G heteroplasmy in MT-TL1 gene on cellular reprogramming and differentiation. I found that
generation of iPSCs was drastically depressed only by high proportions of m.3243A>G, and these
proportions were strongly associated with the degree of i1nduced mitochondrial respiratory dysfunction.
Furthermore, 1 found that patient-derived iPSC lines carrying quite high proportions of m.3243A>G showed
both induced neuronal cell death and inhibited cardiac lineage-commitment. Therefore, these findings
clearly demonstrate that mitochondrial respiratory dysfunction constitutes a roadblock to cellular
reprogramming and inhibits maturation and survival of i1PSC-derived neurons and cardiomyocytes. This study
also suggests that physiological integrity of mitochondria must be a key factor in cellular
fate-determination processes, including reprogramming and differentiation.
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Human Molecular
Genetics
Yokota et al., Hum. Mol. Genet., 2015
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