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The Modeling and Analysis of Biochemical Reaction Systems

LEI Jinzhi
( Zhou Peiyuan Centre for Applied Mathematics Tsinghua University Beijing 100084 China)

Abstract: Many cellular behaviors are regulated by intracellular biochemical reactions such as gene expression and

protein—protein interactions. The kinetics of these biochemical reactions are mostly random and therefore the sto—

chasticity is essential for the modeling of cellular behaviour in the field of computational biology. This paper is a self

contained review trying to provide an overview of stochastic modeling and recent advance in computation biology.

This paper starts from basic assumptions in biochemical reaction systems and introduce mathematical formulations

for modeling intrinsic noise external noise and reactions systems with delay. Multiple dynamical equations are dis—

cussed including chemical master equation chemical Fokker-Plank equation chemical reaction rate equation and

chemical Langevin equation etc. Several numerical methods are introduced including the stochastic simulation algo—

rithm ( SSA) and the Taudeaping algorithm.

Key words: systems biology; stochastic simulation; chemical master equation; biochemical reaction; stochastic differ—

ential equation



