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Elucidation of insulin signal transduction mechanism with mathematical analysis
of network dynamics
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In this project, we focused on insulin signal transduction to see this
phenomenon and its dynamic characteristics as completely as we could. Phosphoproteomics of time
series liver samples taken during a four-hour period after insulin treatment was performed and the
data were analyzed using statistical, infomatics and mathematical approaches. As a result, the
dﬁnamics of an insulin signaling transduction network with around 10,000 nodes representing protein
phosphorylation, and its relation to various biological function were revealed. Furthermore,
ordinary differential equation models among insulin, insulin signaling molecules and other protein
phosphorylation were built on a large scale and the dynamics of the entire insulin signaling
transduction network were characterized quantitatively.
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