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Mathematical Modeling and Computer
Simulation of Molecular Motors
in Neuronal Signal Transduction

Jian-Qin Liu" Tadashi Nakano'"

Myosin V molecular motors and GluR1 in AMPA receptors are known to play a key role
in LTP (Long Term Potentiation) — long-lasting improvement in synaptic communication
in neuronal signal transduction. To quantitatively understand the robustness (or the
stability) of the neuronal signal transduction network involving Myosin V molecular
motors and GluR1 in AMPA receptors together previously known to contribute to LTP,
we developed a computational model of the signal transduction network and performed
computer simulations. The simulation results demonstrate that the signal transduction
network is highly robust against thermal noise or fluctuations in the environment. In this
paper, we present the computational model used in our study and simulation results
obtained from the model.
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