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The Mathematical Modeling and Analysis for S1PR1-Mediated
Cytokine Signaling Pathway

70U Xiufen NIU Lili JIN Suoqin
( School of Mathematics and Statistics Wuhan University Wuhan Hubei 430072 China)

Abstract: Based on the high-throughput data of H3N2 influenza virus a nonlinear ordinary differential equations
( ODEs) model for SIPR1-mediated cytokines release signaling pathway is built. The parameters in the model are i—
dentified using the gradient-based differential evolution ( DE) algorithm ( DMGBDE) . Numerical simulation results
show that the constructed mathematical model can fit the experimental data very well. Moreover computational ana—
lyses demonstrate that cytokines exhibit significantly different dynamical processes and steady state levels between
the asymptomatic and symptomatic people who were infected by influenza virus. In addition parameters sensitivity a—
nalysis reveals the important factors whether the virus-infected people have severe clinical symptoms. These results
can provide theoretical direction for clarifying the molecular pathogenic mechanisms of influenza virus infections.
Key words: cytokines; signaling pathway; mathematical modeling; nonlinear optimization; sensitivity analysis
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The Review on Study of Probability Master Equations

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

Abstract: Reaction networks exist extensively in natural systems. In principle probability master equations provide
the most complete models of probabilistic behavior for any reaction network systems. However analysis and simula—
tion of these equations have been a challenging task for a long time; these problems have not been thoroughly un—
solved until now and relevant studies are still continuing. This article presents a systematic and comprehensive re—
view on study of probability master equations focusing on common theoretical analysis methods such as linear noise
approximation common moment—closure methods and binomial moment approach and common numerical approa—
ches such as Gillespie stochastic simulation approach finite state mapping method and moment-¢losure formula-
tions. In particular some reasons why slow progress is made in study of probability master equations are analyzed
and possible schemes for solving probability master equations are discussed and suggested.

Key words: reaction the network; probability master equation; moment-elosure approach; stochastic simulation
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