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Abstract

The influence of the molecular crowding on the signal transduction on the cell membrane
is considered. We propose a lattice gas model to focus on the molecular volume fraction
dependency of the signal flow, in which the signals are transduced from the receptor to the
target protein via the signaling protein, Consequently, we find that the signal flow becomes
maximum a high affinity of the target protein for the membrane, where the proteins are so
crowded that the movements of proteins are limited. Additionally, the radial distribution
function of proteins around receptors shows that the proteins distribute in order, receptor —
signaling protein — target protein, as the signaling pathway. This fact gives the mechanism

of the more effective signal transduction in the crowded condition.
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II. Model and Setting
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(a) [R] = 0.200 (b) [R] = 0.200
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IV. Conclusion and Discussion
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