EXPLORATION OF SIGNALING CYCLES USING DYNAM C OPTIMIZATION

Context Analysis of MAPK Cascades
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changes in every organism (cell growth, mitogenesis, differentiation, embryo
development), and their malfunction is associated with diseases (cancer,

asthma, diabetes..).

Signaling Cascade

Simple biochemical network:
- enzyme-catalyzed chemical modification of a protein

Methodology
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Monocylic: Promotes longer signaling ti-
mes than a multicyclic, even under lower
ultrasensitivity constraints.

Multicylcic: Similar trend for the kinetic
parameters for bi- and tricyclic cascade.

- Ultrasensitivity can always be achieved when both the signaling-enzyme-to-
-substrate and phosphatase-to-substrate ratios are small.

- However, this condition alone is not sufficient to allow ultrasensitivity. It is also
required that both the activation and deactivation reactions operate at
enzyme saturation.
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