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Abstract

We model oscillation patterns in four different eucaryotic systems: Hesl, p53-mdm2, NF-kB and
Wnt-Notch. In each of the systems we identify the feed-back loops for the genetic regulations.
Oscillations are possible when time delays are present, either by directly introducing a delay, by
many steps in the loops or by saturated degradation. The oscillations are important for cell
apoptosis and the control of inflammation. The Wnt-Notch system is essential in embryo
segmentation. We further identify the feed-back dynamics by means of symbolic dynamic and
derive general symbolic rules for the oscillatory patterns.
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