Mechanobiology of stator remodeling in the bacterial flagellar motor
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nachine called the bacterial fla- Method: We used electrorotation to experimentally manipulate
gellar motor. The motor is pow- . the load on the motor and observed its response.
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M o o % O s &g [ Discussion: The flagellar motor is a complex biological machine,
— orivarion ~ - r g > - ' which tunes its assembly to the external mechnical
Bacteria inhabit many complex enviroments, where they are exposed — ]_f" 0.05 | | environment. We now understand the physical rules
to different fluid viscosities, surface conditions, and crowding. These ‘g . . LLL . l N " o - that govern its dynamic self-assembly.
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mechanical load. How does the motor deal with changes in mechanical - Time (s) Torque per stator unit I' (pN nm) ,
oo . _Discussion .
ﬁMOTOI’ TO rque COn'l'rOIS STATOYr redeeling ) N thi; research, we have investigated how a large macromolecular |
. . machine, the bacterial flagellar motor, adapts to changes in mechanical
Me'l'hOdS 1. Torque lowers the free energy of bound stator units, making the bound state more bad by remodeling itself. Unbinding of torque-generating stator units
W in vi i i - favorable. i N toris tuned by their torque production. This mechanism
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coli to a surtace via a short tlagellar stub. — > 3. These data suggest that torque is the primary parameter that controls stator output (torque) keeps up with demand (load). Autonomous control of
In tethered cells, the motor rotates the Flagellar > Cetll ; remodeling selt-assembly may be a general strategy for tuning the functiona
cell body under high load. We then stub \Q yrotatior | output of protein complexes. This strategy has the advantage that the
applied a high frequency rotating elec- S assembly/disassembly can be controlled directly, allowing the cell to
tric field, which exerted an externa Electrorotation  Electrorotation 6 quickly respond and adapt to sudden changes in the environment.
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