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The torque generated by bacterial flagellar motors measured using
single-molecule detection techniques

SOWA, Yoshiyuki
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The bacterial flagellar motor is a rotary nano-machine. The maximum torque
of Escherichia coli motor was measured in the range from ~1300 to ~4500 pNnm, depending on the
reports. In this research, we directly measured the generated torque by an optical trap. Rotation of

an E. coli cell tethered to coverslip via filament was stopped by a trapped 1 um bead. By measuring
the displacement of the bead, we determined that the motor generates ~4500 pNnm. However, we also
found that the optical trap effects on not only a bead but also a cell body itself. Then, by

removing the side-effect of an optical trap, the generated toque of the motor was determined to be ~
1800 pNnm.
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