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A Multi-States Model for DNA Topoisomerase Il Cycle
DING Hui, LIN Hao, FENG Juan

Key Laboratory for Neurolnformation of Ministry of Education, School of Life Science and Technology,
University of Electronic Science and Technology of China, Chengdu 610054, China

Abstract:

DNA topoisomerase Il is a molecular motor that couples ATP hydrolysis to the transport of one DNA
segment (T segment) through a transient break in another segment (G segment). The study of DNA
topoisomerase Il cycle is useful in elucidating the mechanism of DNA topoisomerase Il work. Based
on experiments, a master equation approach is used to model multi-states change of DNA
topoisomerase Il cycle. The non-equilibrium steady state solution describes the probability distribution
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of each state as a function of concentration of ATP. Moreover, the concentration of inorganic phosphate b 54

Pi as a function of time t and ATP concentration under steady state is obtained. By calculating the
released velocity of Pi, we deduce that the minimized cycle of DNA topoisomerase Il is 0.78 second.

This result is consistent with the cycle of DNA topoisomerase Il derived from experiments, which are in

the range of 0.5~1 second. The conclusions demonstrate that the proposed model can qualitatively
explain experiment results rather being satisfactory.
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