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Study on the mechanism of force generation in the sodium-driven flagellar motor
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The bacterial flagellar motor is a molecular machine powered by an electrochemical potential gradient
of ions across the cytoplasmic membrane. The marlne bacterium Vibrio alginolyticus has a single polar
flagellum that enables it to swim in liquid by Na" ions. Until this study, the ion flux pathway in the
stator complex is almost unknown. We experimentally showed that Na" ions bind to PomB-24 by
ATR-FTIR. Furthermore, the ion pathway was inferred by the mutations of the transmembrane regions
of stator proteins. Next, we investigated the localization of the GFP-fused stator complex and we found
that the stator is assembled into a functional motor around the rotor only in the presence of Na" ions.
Furthermore, we determined the crystal structure of a C-terminal periplasmic fragment of a stator
protein and we could suggest that drastic conformational changes in the N-terminal portion of the stator
protein are required both for PG binding and the ion channel activation.
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