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In this study, we validated a mitochondrial gene therapeutic strategy using
fibroblasts from a mitochondrial disease patient by the mitochondrial delivery of therapeutic
nucleic acids. The treatment involved the use of a liposome-based carrier (a MITO-Porter) for
delivering therapeutic nucleic acids to mitochondria via membrane fusion. The results confirmed that

the mitochondrial transfection of therapeutic nucleic acids by the MITO-Porter system resulted in a
decrease in the levels of mutated mitochondria of diseased cells. An evaluation of mitochondrial
respiratory activity by respirometry also showed that transfection using the MITO-Porter resulted in
an increase in maximal mitochondrial respiratory activity in the diseased cells. These results
support the conclusion that the mitochondrial delivery of therapeutic nucleic acids represents a
viable strategy for mitochondrial gene therapy.
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