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Processive molecular motors, kinesin-1, myosin-V and dynein-1, that play a
role in vesicle transport in cells take hundred steps without dissociation from microtubule and
actin filament. We constructed the unified model that explains the dwell time of steps and the
ratio of numbers of forward to backward steps from the simple rate of forward and backward steps.
The model was fitted well to the data obtained previously and in this work.

The myosin assembly purified from skeletal muscle interacted with actin filament. The force and
displacement were measured by optical tweezers. The energy calculated from the force and step
displacement was larger than the energy liberated from one ATP molecule hydrolysis, suggesting that
the step reaction is cooperative interaction of myosin molecules. The oscillatory motion of single
cardiac cell was also explained by the cooperative interaction with reverse reaction.
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