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A New Model of The Mechanochemical Actin-activated Myosin ATPase Cycle’a

Abstract

GUO WerSheng, LUO Liao-Fu™
( Laboratory of Theoretical Biophysics, Inner Mongolia University. Hohhot 010021, China)

A new model of the mechanochemical actin-activated myosin AT Pase cycle is proposed. In active

muscle, the collective behavior of a large number of myosins in muscle can be described with a set of chemical

kinetic equations. T he non-equilibrium steady state solution of equations shows that the fraction of myosin heads

in any given biochemical state is independent of both the concentrations of ADP and Pi. Combining muscle

mechanics data of Pate and Cooke, the muscle state equation is deduced. The theoretical results are consistent

with Baker s experimental data but some what different from conventional muscle theory.

Based on the

knowledge of special structure of muscle, the muscle state equation is discussed thoroughly.

Key words myosin, the cyclic model, chemical kinetic equation, the muscle state equation

Received: September 28, 2002

Acecepted: November 20, 2002

* This work was supported by a grant from The National Natural Sciences Foundation of China ( 59967001) .

- Corresponding author. Tel: 86 471-4992676, E-mail: Ifluo@ mail. imu. edu. cn



