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MASTER EQUATION APPROACH TO MOLECULAR MOTOR’ S
DIRECTED MOTION

The master equation approach to molecular motor’ s directed motion based on periodic one-
dimensional three—state hopping model is studied. First, It was assumed that the step distance
between arbitrary successive states (dj) is equal. An explicit solution is obtained for the
probability distribution as a function of the time for any initial distribution with all the
transients included, and the drift velocity v, the diffusion constant D and the randomness parameter
r can also be obtained at any time from the probability distribution. Meanwhile, the characteristic
time for the motor to reach steady state was calculated. But, the real molecular motor’ s motion is
not the simple equal-distance transition, the substep lengths is always unequal and the effect of an
external load f on individual chemical states is not equal. Thus, in the case of inequality of

substep lengths the load distribution factors 9j+'and,9j_ which reflect how the external load f

affects the transition rates were introduced. In this way the dynamical behaviors of molecular motor
under external load f can be conveniently studied. By comparison with experimental result (drift
velocity v and randomness parameter r versus [ATP] and external load f), it is shown that the model
presented here can explain the available data rather satisfactorily.
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