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Elucidation of protein translocation across the membrane by high-speed AFM
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In eubacteria, the Sec translocon complex consisting of membrane proteins SecY, SecE, and SecG (SecYEG)

functions as a passive channel for protein translocation from the cytoplasm to the periplasm. A motor SecA ATPase for

the protein translocation pushes pre-proteins into the SecYEG. The detailed dynamics of how the conformational change

of SecA ATPase functions in concert with protein translocation is unclear. In this study, we attempted to visualize the

structural dynamics of the SecYEG-SecA complex in protein translocation using high-speed atomic force microscopy. We

were able to observe the binding of unfolded substrate proteins to the SecYAEG complex reconstituted into nanodiscs and

the transport of the substrate proteins in real-time. In addition, nucleotide-dependent conformational changes of a domain

of the SecA ATPase were visualized.
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Fig. 1 Bacterial protein translocation
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