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Bacterial flagella are the only rotary locomotive organelles in the living
world. A motor built in the cell membrane rotates at high speed in conjunction with ion influx. This
ultra-small, high-speed nanomachine, a membrane supramolecular complex, is composed of a rotor and

a stator, just like an electric motor made by us, and the torque is generated by the interaction
between rotor and stator. Based on the accumulated researches done by this investigator, the
structural analysis of the stator and rotor using a cryo-electron microscope and the biochemical
analysis have been done and a model in which the rotor and stator generate torque by acting like
protein gears was presented. In addition, a new model has been proposed in which the plug region of
the stator controls ion transport by functioning like a spanner.
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