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Energy transduction mechanism of the bacterial flagellar protein export
apparatus
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The bacterial flagellar protein export apparatus, which consists of an
export gate complex made of five transmembrane proteins and a cytoplasmic ATPase composed of three
cytoplasmic proteins, utilizes ATP and proton motive force across the cytoplasmic membrane as the
energy source to drive flagellar protein export. To clarify the energy transduction mechanism of
the export apparatus, we have shown that the flagellar export apparatus is a fuel-efficient export
engine that can save ATP consumption for the enormous amount of protein export for flagellar
assembly and that FIhA acts as an ion channel of the export gate complex to couple the proton flow
with protein transport.
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