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Fluctuation of actin dliding over myosin thick filamentsin vitro
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It is customarily thought that myosin motors act as independent force-generators in both isotonic unloaded shortening as well asisome
tric contraction of muscle. We tested this assumption regarding unloaded shortening, by analyzing the fluctuation of the actin sliding moveme
nt over long native thick filaments from molluscan smooth muscle in vitro. Thisanalysisis based on the prediction that the effective diffusio
n coefficient of actin, a measure of the fluctuation, is proportional to the inverse of the number of myosin motors generating the sliding move
ment of an actin filament, hence proportional to the inverse of the actin length, when the actions of the motors are stochastic and statisticall
y independent. Contrary to this prediction, we found the effective diffusion coefficient to be virtually independent of, and thus not proportion
al to, the inverse of the actin length. This result shows that the myosin motors are not independent force-generators when generating the con
tinuous sliding movement of actin in vitro and that the sliding motion is a macroscopic manifestation of the cooperative actions of the micros

copic ensemble motors.
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