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In cellular signal transduction, information in an external stimulus is coded as temporal
patterns of signaling activities; however, the temporal coding mechanism has been poorly
investigated. In this study, we modeled the epidermal growth factor (EGF)-dependent Akt
pathway in PC12 cells based on experimental results, and found how the Akt pathway,
which is involved in cell growth, specifically transfers temporal information of upstream
signals to downstream. In addition, we theoretically analyzed a simple biochemical reaction and
found that signal transfer efficiency of transient peak amplitude attenuates depending on the strength of
negative regulation, and found that cells can control downstream sensitivity through attenuation of
signal transfer efficiency by changing the expression level of negative regulators.
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