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Elucidation of the working principle of repetitive motors driving protein export
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In bacteria, protein translocation is mediated by two repetitive motors,
SecA ATPase and SecDF, which exist on the cytoplasmic side and periplasic side of the SecYEG
channel, respectively. In order to elucidate how these two motors contribute to protein
translocation reaction, we carried out the following experiments. 1) We systematically performed
site-directed in vivo photo cross-linking experiments targeted to E. coli SecD and identified a
substrate binding site in the SecD protein. 2) We determined new crystal structures of SecDF in
collaboration with Dr. Tsukazaki and carried out structure-instructed biochemical studies. 3) We
determined biochemical properties and physiological functions of two SecDF paralogs in Vibrio
alginolyticus.
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