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Research on Neural Circuit Bases for the Development of Social Brain Function and Abnormal

Social Behavior
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Massive synaptogenesis occurs in neonatal brain,
which reaches its peak around 12 month of age in
humans. Surplus synapses are eliminated during the
course of postnatal development. It is widely thought
that disorders of synapse elimination in developing
brain are related to autism and schizophrenia. We aim
at elucidating principles of synapse elimination in the
developing brain by using the climbing fiber to Purkinje
cell synapse in the rodent cerebellum as a model. In
neonatal rats and mice, each Purkinje cell is innervated
by more than 4 climbing fibers which supply excitatory
synapses on Purkinje cells. Elimination of redundant
climbing fiber synapses occurs subsequently and most
Purkinje cells become innervated by single climbing
fibers in the third postnatal week. We pursue
mechanisms of climbing fiber synapse elimination to
develop possible biomarkers for synapse elimination
in developing brain. Furthermore, we investigate how
social environment and its perturbation during
postnatal development influence the development and
functions of local neural circuits in the neocortex by
imaging activities of individual synapses with two-
photon microscopy.

We also aim at developing possible biomarkers for
abnormal social behaviors including addiction,
dependency and anxiety by investigating roles of
endocannabinoid signaling in modulation of synaptic
transmission and social behaviors in mouse models.
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