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Robustness Analysis of Interlocked Feedbacks of
Circadian Rhythm

KAZUHIRO MAEDAT! and HIROYUKI KURATA 2

The circadian clock refers to the oscillator that most organisms on the earth
have and its period is about 24 hours. Negative feedback loops play an impor-
tant role in the oscillator. While only one negative feedback loop can produce
an oscillating behavior, the circadian oscillator in Drosophila has two inter-
locked negative feedback loops. Why does Drosophila have such a complex
mechanism? In this report, we elucidate the mechanism of how the Drosophila
circadian rhythm generates robustness and trade-off by using mathematical
models.
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Fig.1 A network map of the interlocked feedback model and the simulation result. The notation of
CADLIVED™ is used for simplifying the diagram.
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Fig.2 Topology maps for wild type model (A), per-tim activation deletion model (B), dclk
activation deletion model (C), and double activation deletion model (D).
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Fig.3 Frequency of CvTarget(i) and SdTarget(i) distributions for wild type model (red), per-tim
activation deletion model (blue), dclk activation deletion model (green), and double activation

deletion model (yellow).
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