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Integrated modeling of synaptic plasticity for associative emotional learning
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Conjunctive signals of Dopamine (DA) and Glutamate (Glu) induce synaptic
plasticity in the striatum. We here developed computational models of signaling dynamics for the
synaptic plasticity, in particular, the signaling dynamics dependent on DA D2 receptors (D2R). Model

analyses revealed that the expression levels of two types of molecules (D2R and “ regulator of
G-proteins (RGS)” ) need to be balanced for the synaptic plasticity, and their imbalanced states
correspond to those in psychiatric disorders. We also conducted reaction-diffusion simulation of Ca2
+ dynamics within morphologically realistic spines that were obtained from electron microscopic
images.
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