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Review on Gene Expression Models: Probability Distribution

ZHOU Tian-shou

(School of Mathematics and Computational Sciences, Sun Yat-Sen University, Guangzhou Guangdong 510275, China)

Abstract: Quantifying gene expression (including mathematical modeling and qualitative and quantitative analysis)
is not only an important step toward to understanding intracellular processes but also the core of the current sys-
tems biology. Gene expression models have been developed to complicated multi-state models considering detailed
biological processes and a number of biological factors from the initial simple single-state models. Based on central
dogma in biology, The proceeding in the study of gene expression models, focusing on improvement of mathe-
matical models, probability distribution of mRNAs and proteins, etc. are simply reviewed. Consequently, some
general laws related to gene expression are summarized. In addition, some issues to deserve further studies are
discussed and potential directions are pointed out.

Key words: gene expression; gene state; biochemical master equation; probability density; generating function
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