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A novel approach to elucidate mitochondrial functions with mitochondria-targeted
opsins
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We successfully identified a novel mitochondria—targetin? signal
(tentatively named Mito-X signal). When the Mito-X signal was conjugated with a light-driven proton
pump ArchT, the protein (ArchT(Mito)) was expressed effectively in mitochondria. Immunocytochemical
staining revealed that the expression of ArchT(Mito) was well overlaid with that of the
mitochondrial marker molecule such as TOMM22 and ATP5A1. A preliminary physiological experiment
showed that the ArchT(Mito) was inserted into an inner membrane of mitochondria with an appropriate
orientation. Futher experiments requires that the ArchT(Mito) actually generates a proton gradient
across the inner mitochondrial membrane with light.
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