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Recent development of the measurement technology in molecular biology enabled mathematical
model ing of biological system even in a quantitative level. Such modeling approach may play
an important role for understanding the fundamentals of biological systems

This research focuses on circadian oscillation of the model plant Arabidopsis thaliana.
Experiments were carried out to measure the response property of the plant to a light stimulus,
whereas mathematical model was constructed to elucidate the experiment. First, various light
impulses with different frequencies have been applied to obtain the phase response curve of
the plant. The results indicate that different response properties are obtained for different
light inputs. This is the first result that quantitatively shows that the phase response curve
of the plant depends sensitively upon the |ight frequency

Then, mathematical model ing was carried out using the Arabidopsisclock network. The parameters
such as transcription, degradation, translation, and transport rates have been optimized based
on the technique of Locke et a/ (2005). The optimized model was shown to reproduce basic cycle
of the circadian oscillation. However, due to ambiguity of initial conditions and parameter
redundancy, the optimization sometimes failed to produce the circadian rhythm. Further
modification is needed to achieve more accurate and reliable estimates of the parameters.




