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The interlocked rotation between two rotary molecular motors in ATP synthase
VoVl -The mechanism of intermolecular torque transmission-
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ATP synthase VoVl (or FoFl) is composed of two rotary molecular motors. The
V1 (Vo) motor synthesizes/hydrolyzes ATPs, and the Vo (Fo) motor transmits/transports protons.

Because the two motors are connected together by a common rotary shaft, the rotational angles and
the functions of two motors also should be tightly coupled each together. To elucidate the

couplings, we examined by single molecule observation, how is the torque transmission between the
two motors affected by a torsional/bending rigidity of the rotary shaft. We constructed F1 mutants

in which the shafts would retain nearly genuine shape and have weak torsional/bending rigidity. The
rotation rates with and without drag were ~70% and almost same of wild type, respectively.
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