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Detection of the physical interaction between rotor and stator essential for
torque generation in the bacterial flagellar motor

Kojima, Seiji
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Bacterial flagellar motor is a rotary nanomachine driven by the ion-motive

force across the cytoplasmic membrane. Rotational force is generated by the rotor-stator interaction
that couples to ion conduction through the stator complex. Since the rotor-stator interaction
occurs very transient and rapidly, it was not detected physically or biochemically in protein level.
Here we employed the in vivo photo-crosslink method to capture this rapid interaction. In this
approach, the photo-reactive but non-natural amino acid (pBPA) was site-directly incorporated into
the rotor or stator protein respectively (F1iG or MotA/PomA) in Eschericha coli cell. After the UV
flash irradiation to the cell, the photo-crosslinked protein was detected by the SDS-PAGE followed
by the immunoblotting. Using this method, we could detect for the first time FliG-MotA or FliG-PomA
interactions between the residues reported genetically for the electrostatic interactions.
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