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APPLICATION OF MATHEMATICAL MODEL IN CIRCADIAN CLOCK™®

Li Ying'"  Zheng Mingyin® Liu Zengrong’
(1. College of Information Technology of Shanghai Ocean University, Shanghai 201306, China )
(2. Pan Asia Technical Automotive Center Co. ,Ltd, Shanghai 201201, China)
(3. Institute of Systems Biology of Shanghai University, Shanghai 200444, China )
Abstract Circadian rhythms are endogenous oscillations characterized by a period of about 24h. The abundance
of genetic information and the complexity of the molecular circuitry make circadian clocks a system of choice for
theoretical studies. Mathematical model can help us understand the molecular regulatory mechanisms that under-
lie these circadian oscillations and account for their dynamic properties. By numerical simulations, mathematical
models can highlight the role of key parameters and can be used to predict the behavior of the system in condi-
tions not yet tested by experiments. Mathematical models can also be used to provide possible explanations to un-
intuitive observations or to unravel the design principles of the circadian molecular oscillator. In this paper, we
summarized the mathematical models used in circadian clock. The building and analysis of mathematical model,
as well as its advantages and limitations, were highlighted. All of these will provide scientific basis for further

studying on circadian clock, and even for understanding the functions of mathematical model in life system.

Key words circadian rhythm, circadian clock, mathematical model, oscillator, differential equation
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