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Energy conversion from ion motive force to torque in the flagellar motor
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Bacterial flagellar motors convert the electrochemical potential formed by
the intracellular and extracellular concentration differences of protons or sodium ions and the
membrane potential into the torque. The motor consists of a stator and a rotor, and the ion-influx
through the channels of the stator complex causes an interaction between them, generating the
torque. A stepwise displacement is detected in the motor rotating, which is thought to reflect the
interaction processing between the stator and the rotor. Therefore, we analyzed the steps of a
slowly rotating motor under physiological conditions to investigate the relationship between the ion

flow and the torque generation. As a result, differences in the effects of ion concentration
differences and membrane potential on the motor were observed.
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