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The First Passage Time in Intracellular Processes

ZHOU Tianshou
( School of Mathematics Sun Yat-sen University Guangzhou Guangdong 510275 China)

Abstract: Macroscopic changes in cellular behavior are triggered often by microscopic threshold events. These

events are usually stochastic due to stochasticity of intracellular processes. Mathematically threshold—crossing events

can be formulated as first passage time ( FPT) issues. Here a general mathematical framework for FPTs of cellular

processes is established in a simple manner and in particular general formulae for calculating FPT distributions and

their statistical indices are derived. These formulae can have broad applications. The exemplar of a simple birth—

death process is used to show how the theory and formulae are used.

Key words: first passage time; master equation; probability distribution; statistical quantity; birth-death process



