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Fig. 1 A schematic diagram for the stochastically unequal
interval hopping four state kinetic model of a molecular motor
L represents the different period. A, B. C and D represent the four
different states respectively which are M+ K, M*K+ATP, M*K+ADP-
Piand M* K+ ADP. d;

substep. k), ks,

(j= 1, 2, 3, 4) represents sequentially the
ks and k14 are the eight transition rate

constants. x  represents the onedimension microtubule.  Allowed

transitions are indicated by the arrows.
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Fig. 2 A schematic diagram for the chemical cycle of a

monomeric Drosophila kinesin K341

M. K. “+*", k+jand arrows are similar to Fig. 1.
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Fig. 3 The drift velocity V as a function of [ ATP ] under
fixed F
m. ® and & represents the experimental date for F= 1.05, 3.59 and

5. 63pN, respectively. The solid lines are corresponding fits.
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® and the solid line are similar to the above.
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A Stochastically Unequal Interval Four state Hopping
Model of Molecular Motor

- FTT . . b " T . - - .
ZHAN Yong”, WU WerXia"™ , ZHAO lung‘]un] 2, GUAN Hung-l‘[ua”, MEI .lun-ng”
(”Sr'hmnf of Science, Hebei University of Technology. Tianjin 300130, China;

» School of Electrical Engineering, Hebei University of Technology, Tianjin 300130, China)

Abstract The stochastic master equation approach to molecular motor s directed motion is used and a periodic
one-dimensional fourstate stochastically unequal interval hopping model is studied. The drift velocity V, the
diffusion constant D and the randomness parameter r of the steady state are all be obtained. By comparing the
simulated curve with experiment about drift velocity V, diffusion constant D and randomness parameter r
versus [ ATP] and external load F, the kinetic behaviors of a molecular motor under external load F are

qualitatively analyzed.
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