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Structural plastitiy of dendritic spine in the nucleus of accumbens
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The nucleus accumbens is a major brain center for

pleasant emotion and memory. The nucleus
accumbens receives glutamatergic input from the
cortex and thalamus, and dopaminergic input from
the ventral tegmental area (VTA). Although the
dopaminergic input appears to code reward
information, it is unclear how the dopamine signals
interacts with the plasticity of glutamatergic
synaptic transmission. In the cerebral cortex, it has
been well established that excitatory synapses are
made on small protrusions of dendrites, dendritic
spines, which act as memory elements, and their
structures have given valuable clues to understand
the memory mechanisms. Although the principal
neurons of the nucleus accumbens, the medium spiny
neurons, receive glutamatergic input on their
dendritic spines, the properties of the spines in the
accumbens have not been investigated. We therefore
apply two-photon microscope and optogenetics to
the nucleus accumbens to examine the plasticity
mechanisms of spine synapses in the medium spiny
neurons in the accumbens and interactions of
glutamatergic and dopaminergic signals. We aim at
clarifying the cellular basis of the reinforcement
learning and the interactions of glutamate/dopamine
synapses during emotional activities of the brain. We
will also perform imaging study of the molecular
basis of synaptic plasticity in the accumbens to
identify the key molecules characterized by the
proteomic analysis in the other laboratories of this
research project.
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Fig. The structural plasticity of dendritic spines in
the medium spiny neurons of the nucleus accumbens.

of Tokyo




