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Elucidation of the mechanism of the control of protein trafficking at mitochondrial
membranes
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The protein trafficking as well as lipid trafficking systems at mitochondrial
membranes were analyzed to elucidate the mechanisms of their functions. By using site-specific
photocrosslinking, the outer membrane translocator TOM complex was analyzed for its inter-subunit and
subunit-precursor interactions and the dynamic assembly structures were revealed. Cellular mechanisms to
clear the mitochondrial translocon clogged by non-stop proteins arising form mRNA lacking a stop codon
were revealed. Tam4l at the mitochondrial inner membrane was found to be a key enzyme for the cardiolipin
synthetic pathway and the mechanism of phosphatidic acid transport between the outer and inner membranes
by Ups1-Mdm35 was elucidated by determination of its high-resolution structures with and without a
phosphatidic acid.
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