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Torque-speed relationship of the flagellar motor driven by two distinct coupled
ions
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The rotational energy of flagellar motor is mediated by inward ion flux through
the channel of the stator complexes. Bacillus subtilis has not only H+-channel MotAB but also Nat+-channel
MotPS as the stator. It is unknown that how the torque is generated by two distinct stators. Here, we
measured the rotation speed of single motor by attaching the bead to flagellar filament under various
conditions to see whether these two stators actually work together in a motor. In wild-type motors
co-expressing MotAB and MotPS, the torque-speed curve was very similar to that of MotAB motors under
Na+-free condition. However, the maximum speed was decreased with an increase in Nat+ concentration, while
the zero-speed torque was almost constant value. These observations indicate that functional
incorporation of MotPS into the motor depend on the Nat+ causes the speed reduction under low-load
condition, but MotPS is capable of coordinately generating the torque with MotAB under high-load
condition.
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High-resolution cryoEM structural
analysis of MotPS stator of the
bacterial flagellar motor
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