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Developments of computational methods and model animals to establish bioinformatics for
brain sciences for elucidating the mechanism in emotional systems
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Emotional systems are crucial for animals’ survival,
and their plastic phenomena are essential for animals
to adapt to changing environments. So far,
understanding computational mechanisms in basal
ganglia (BG) circuits has been accelerated under the
hypothesis that the BG system is involved in

instrumental conditioning and reinforcement learning.

Recent studies have suggested that in the amygdala
circuit, the basal-lateral and central nuclei could
functionally correspond to the cerebral cortex and
basal ganglia, respectively. Based on these
backgrounds, we aim to construct a hierarchical
model from molecules to circuits of the amygdala,
which is a responsible region for fear conditioning
and its extinction; such a hierarchical model would
clarify the computational roles of the constituents
there and become the important step to fully
elucidate the mechanism of the animal’s whole
emotional system. For this purpose, we also perform
bioinformatics studies to seamlessly incorporate
neuroscience data into the hierarchical model; they are
circuit identification method from electrophysiological
data, high-resolution imaging methods which can
observe local changes of spiny neurons in nucleus
accumbens and central amygdala, and a biochemical
simulation platform collaborating with the proteomic
database.
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Fig. The research scheme of the computation group.




