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Exhaustive analysis for the effect of reaction mechanisms on
bistability in cellular signaling systems

CHINASA SUEYOSHIT®  TAKASHI NAKAT?)

Abstract: Cellular signal transduction systems have been studied intensively from the recent viewpoint that their disorder is
thought to be one of the causes for cancer formation since the systems are known to regulate biochemical reactions in cells.
Actually, many studies have employed simulation analysis with the given values for the parameters in the systems because of the
difficulty developing the analytical method for the systems due to their non-linearity. In this study, a method of the exhaustive
analysis for the bi-stability of the systems is proposed. The system is formulated as regulatory network in which every node
represents an activation-deactivation cyclic reaction for a constituent enzyme in the system and the regulatory interactions between
the reactions are depicted by the arcs between nodes. Assigning each node with one parameter which is the ratio of the maximum
deactivation velocity to the maximum activation velocity of the enzyme, the exhaustive analysis is performed to examine the effects
of reaction mechanisms on the occurrence of bi-stable states in the parameter space for the variety of regulatory network
configurations.
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