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Development of a nanoparticle to release nucleic acids in a mitochondrial
environment

YAMADA, Yuma
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It was recently reported that mutations in mitochondrial DNA (mtDNA) form
the basis of mitochondria (Mt) related diseases. Therefore, the delivery of nucleic acids targeting
mutant mtDNA would be expected to be an innovative therapeutic strategy for such diseases. To date,
we developed a MITO-Porter, a nano carrier for mitochondrial delivery. The aim of this study is to
develop a nanoparticle that can release nucleic acids in response to the Mt environment following
its delivery to the Mt. In this study, we evaluated nanoparticles with various Mt environment
responsive peptides, and we succeeded in constructing a nanoparticle that was capable of releasing
nucleic acids in response to conditions that mimic the Mt environment. In addition, we confirmed
successful regulation of the mitochondrial gene expression by transfection of nanoEarticles using
the MITO-Porter. Our findings can contribute to development nanomedicine for mitochondrial gene
therapy.
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