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The Analysis of Expression Dynamics in a Multi-On Gene System

YANG Xiyan' ZHOU Tianshou®
(1. Department of Applied Mathematics Guangdong University of Finance Guangzhou Guangdong 510521 China;
2. School of Mathematics and Computational Science Sun Yat-Sen University Guangzhou Guangdong 510275 China)

Abstract: The relationship between cellular phenotype across a genetically identical population and gene expression
difference has being a very active topic. Here a gene expression model at the transcription level is studied consider—
ing not only complexity of promoter structure but also interactive effect between transcription factors. The promoter
region is assumed to contain two regulatory sites and the promoter has one inactive state and two active states ( i.

e. two different transcription exits) . In addition based on interaction between transcription factors binding to the
different regulatory sites three representative mechanisms are considered including recruitment mechanism stabili—
zation mechanism and mixture mechanism. Theoretical analysis and numerical simulation results show that different
transcription exits can lead to mRNA distribution peaks of different modes; the mRNA mean level and mean burst
frequency are identical under these three mechanisms but stabilization mechanism induces the highest expression
noise and the largest mean burst size and recruitment mechanism induces the lowest expression noise and the smal-
lest mean burst size. These results indicate that the source of cellular phenotype is complex which is related to both
promoter structure and regulation mechanisms.

Key words: multi-on model; total interaction efficiency; mRNA distribution; expression noise; bursting kinetics
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