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Fig. 1 Three types of mRNA distributions: (a) decreasing dis-
tribution: the mass function P, decreases gradually as the
number m of mRNA molecules increases; (b) single-peak dis-
tribution: P,, has a unique peak at m >0 ; (c¢)bimodal distribu-

tion: P,, has two peaks:one at m =0 ,and the other at m >0
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Computation of mRNA Number Distributions in
Interactive Pathway Stochastic Gene Transcription Model

CHEN Xinxin,JIAO Feng”

(School of Mathematics and Information Science,Guangzhou University, Guangzhou 510006, China)

Abstract: Gene expression is a stochastic process characterized by fluctuations in the amount of mRNA in
individual cells of an isogenic cell population. The fluctuation can be characterized by the mRNA number
distribution P,, (¢) ,which denotes the probability of producing m copies of mRNA molecules in one cell at
time t. For a given stochastic gene transcription model,how to solve the corresponding P,, (¢) exact expres-
sion has been a hot research topic in this field. In the existing work, most of the results are solved for
P, (¢) in the steady state case or in a specific parameter region, which affects us to fully understand the ki-
netic effects of different stochastic gene regulation patterns on the distribution of mRNA quantities. In this
thesis,we explore the computation of P,, () for the cross-talk pathway model and give its exact expression
under arbitrary system parameter conditions. The interactive signaling pathway model is successfully ap-
plied to elaborate stochastic transcription data of inducible genes in response to environmental chan-
ges. This work provides a kinetic theoretical basis for us to further investigate the interactive signaling
pathway regulatory mechanism of gene transcription.

Keywords : Stochastic gene transcription model; chemical response master equation;quantitative distribution
of mRNA ;hypergeometric function
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