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The Quantitative Analysis of Specificity in
Scaffold—-mediated Cell Signaling

Cells use only a relatively limited number of component proteins to transmit a plethora of
signals. Accordingly pathways that transduce distinct signals can share protein components., An
important yet poorly understood problem in cell and developmental biology is how these component
proteins selectively perceive different signaling pathways to transmit different stimuli with “high
fidelity “so that distinct signals produce specific cellular response? Current data indicate that
scaffold proteins play key roles in the maintenance of specificity and fidelity, hence, based on
experimental data, the mathematical models of the yeast mating, invasive growth and stress-—
responsive MAPK cascades for scaffolding—mediated are developed, the results of numerical simulation
are consistent with those of experiment data. Motivated by this perspective, we calculate the
analytic solutions and numerical solutions of MAPK cascade networks by using the precise
mathematical definition of “specificity” and “fidelity” 1in interconnected biochemical pathways
proposed in literature[1l], We can use these results to quantitatively analyze the relationship
between “specificity” , “fidelity” and kinetic parameters in signaling pathways. It may help to
understand cell signaling mechanisms and regulatory processes, and provide a rationale for revealing
mechanisms of diseases caused by abnormalities of signal transduction, and novel tools for the
prevention and treatment of disease.
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