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Establishment of IPSC disease models with mitochondrial DNA mutations using
genome editing technology.
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In this study, we aimed to clarify the cellular phenotypes of skeletal
myocytes and neuronal cells differentiated from MELAS-iPSCs with mtDNA mutation in order to
elucidate the pathophysiological mechanism of mitochondrial diseases.

Skeletal myocytes were differentiated from MELAS-iPSCs containing various proportions of mutant
mtDNA. Metabolic profiles in the culture supernatants were analyzed using a LC-MS, revealing
differences in their profiles depending on the presence or absence of mutant mtDNA. We also
generated IN-iPSCs in which the expression of NGN2 could be induced by the addition of Doxycycline
(Dox). Neuronal cells capable of generating action potentials could be obtained from iIN-iPSCs with
mutant mtDNA. We tried to create iPSCs in which mtDNA mutation could be introduced in a
drug-dependent manner using the latest base editing tool. By adding Dox, we could introduce a point
mutation into the ND4 gene in normal iPSCs.
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Development of mutant mtDNA-targeted TALENs and their application to iPSC-based mitochondrial disease model.
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