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Establishment of bioinformatics for brain sciences of emotional regulation in model animals
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It has recently been revealed that the basic structure of the
brain including the telencephalon has been conserved at much
higher degrees than was previously thought. This includes
the basic design of the neural circuits that enable the goal-
directed behaviors based on the evaluated saliency of given
environments. Although monoaminergic neurons have been
implicated in these behaviors, our understanding at the neural
circuit and synapse levels on how the activities of these neurons
are regulated and how they contribute to the establishment of
the proper behavioral programs are still poor. Zebrafish isa very
useful genetic model animal to address these issues. We have
already shown that zebrafish is capable of learning classic fear
conditioning and active avoidance behavior, have succeeded in
visualization of the neural activities relevant to such behavioral
learnings, and are establishing various transgenic lines for
manipulation of the neural circuits including monoaminergic
neurons. In this research project, we will make the best use of
these lines for identifying the neural circuits controlling the
adaptive fear behaviors, and observe the dynamic behaviors of
them both at the levels of synapses and the neural ensembles,
and elucidate the underlying principles for these behaviors. In
addition, in collaboration with Dr. Joshua Johansen, we will
compare the functions of monoamines in regulation of the
neural circuits controlling emotion between zebrafish and rat.
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Fig. The neural circuits regulating adaptive fear behaviors.




