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Development of homoplasmic mitochondrial genome editing method by using microdevice
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To carry out functional analysis of mitochondrial (mt) genome, it is necessary to
achieve homoplasmic mutation(s) on mt genome, however, feasible mt genome editing method has not been
developed. The purpose of this study was to develop a novel mt genome editing method bg using a
specially-developed microfluidic device which can perform direct cytoplasmic transfer between live single
cells via formation of cell fusion through a micro aperture. In the pr0ﬁosed method, homoplasmic mt
genome mutation is achieved by transferring of single mitochondrion with mutated mt genome into the mt
genome-less cell. In this studﬁ, single mitochondrion transfer between single live cells, the most
critical matter for achieving homoplasmy of mt genome mutation, was realized by developing a new cell
fusion method, in particular, modulating geometry of the microfluidic device.
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