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The miRNA Regulation-Induced Random Gain and Bimodal Expression

SHI Changhong
( School of Public Health Guangzhou Medical University Guangzhou Guangdong 510275 China)

Abstract: While miRNA often post-transcriptionally regulates gene expression through accelerating the degradation
of mRNA recent studies indicate that miRNA in some cells can regulate the expression of mRNA in a switching
manner. Based on this in this paper a model of gene expression at the transcription level is established which con—
siders miRNA postranscriptional regulation of mRNA degradation. By analytical solution to and numerical simula—
tions of the corresponding chemical master equation the effect of noise in the miRNA regulation process on the mR—
NA expression is studied both quantitatively and qualitatively. Our analysis shows that this noise can not only raise
the expression level of mRNA ( such a phenomenon is called as random gain) but also can induce the bimodal ex—
pression of mRNA. These results indicate that miRNA post-transcriptional regulation is a mechanism of efficiently
controlling gene expression.

Key words: miRNA; post—ranscriptional regulation; random gain; bimodal expression; gene model
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The Binomial Moments and Attribute Factors for Biochemical Reaction Systems

ZHOU Tianshou

( School of Mathematics and Computational Science Sun Yet-Sen University Guangzhou Guangdong 510275 China)

Abstract: Chemical master equations ( CMEs) provide a framework for modeling of biochemical reaction systems
but its analysis and simulation are a challenge in computational systems biology. On the other hand moment-elosure
methods provide approximations for CMEs but ordinary moments have shortcomings e. g. they do not tend to zero
as their orders go to infinity. Binomial moments for a distribution are introduced which have two remarkable fea—
tures: 1) binomial moments tend to zero as their orders go to infinity; 2) they can be conveniently used to recon—
struction of the corresponding distribution. Based on binomial moments it further introduces the attribution factor of
a reactive species which has more advantages than common statistical indices such as noise intensity and Fano fac—
tor. In addition it gives explicit formulae for calculating common statistical indices and uses simple biological exam—
ples to show advantages of binomial moments and characteristics of three statistics.

Key words: binomial moment; attribute factor; noise intensity; Fano factor; reaction system



