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Mitochondria possess their own DNA (mtDNA) encoding 37 essential genes for
mitochondrial function and mutations in mtDNA cause genetic disorders named mitochondrial
diseases. To cure the diseases, we need approaches to eliminate mutated mtDNA from cells.
Although this has been achieved by biological tools like zinc finger nuclease and TALEN, the
usage of viral vectors is major concern. To provide a chemical approach, we developed MITO-
PIPs, synthetic molecules which can recognize specific mtDNA sequence, and reported
promoter-specific transcription control.” Recently, we focus on conjugates of MITO-PIP and
DNA alkylating reagent (chlorambucil) to inhibit replication of mutated mtDNA selectively
(see the figure below). In this presentation, we want to show our chemical approach toward a
gene therapy of mitochondrial diseases with recent data.
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