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Study for the mechanism of mitochondrial-nuclear compatibility and the
development of therapeutic methods
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Mitochondrial DNA (mtDNA) is individually polymorphic. Recently, the
mitochondrial transfer from other people to embryos has been reported in reproductive medicine, but
there have been very few studies on the compatibility of mtDNA with nuclear genes. In this study,
firstly, we originally generated conplastic mice with subspecies mtDNA in the same karyotype,
established a disease mouse model with altered phenotype, and analyzed the pathogenesis. Secondly,
we generated heteroplasmic ES cells with a mixture of both B6 and subspecies mtDNAs. Thirdly, we
generated TALEN-modified vectors linked to mitochondrial proteins for optimization to mitochondrial
targeting, and confirmed the effect of mitochondrial genome editing that specifically removes one
mtDNA.

In conclusion, we generated a conplastic mouse model of nuclear-mitochondrial incompatibility
showing exacerbation of the disease, and demonstrated that specific mtDNA can be removed by the
TALEN using heteroplasmy model cells.
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