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Abstract
Circadian rhythm makes physiology and behaviors of organisms adapt to the day and night cycle in the environment. Recent ex-
periment indicated a PER-TIM interval timer in Drosophila melanogaster cytoplasm. In this paper, we present a possible mathematical
model for this interval timer. The characters of the model are the formation of big clusters, fast exchange and different functions of
phosphorylation of different sites. The experimental results on features of the PER-TIM interval timer of mild type and per™ mutant
and on the existence of three different types of temporal profiles of nuclear accumulation of PER and TIM in single cells are reproduced

by our simulations.

Keywords: PER-TIM, circadian clock, interval timer, post-translational regulation
PACS: 87.18.Yt, 82.39.Rt, 87.15.R—, 87.17.Aa

* Project supported by the National Natural Science Foundation of China (Grant Nos. 10834014, 10974248), and the National Basic Research
Program of China (Grant No. 2009CB930704).

1 E-mail: pywang @aphy.iphy.ac.cn

198701-7



