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The objective of this study is to quantitatively elucidate the chemical
mechanisms by which mtDNA mutations are caused by changes in the chemical environment within
mitochondria. To this end, we quantitatively analyzed the control mechanism of the replication
reaction by the quadruplex DNA structure, and explored, designed, and synthesized small molecular
compounds that regulate specific quadruplex structures. Furthermore, by developing an instrument to
evaluate the intramitochondrial environment, he analyzed the formation of intramitochondrial
quadruplexes in HelLa cells. These achievements have been published in international journals,
including the Journal of the American Chemical Society.
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