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Functional and Phenotypic Regulation of GABAergic Development with Neurotrophic Factors
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GABAergic neurons play crucial roles in the brain functions, attenuating excitatory
neurotransmission, generating oscillation activity patterns, and regulating developmental
plasticity and critical periods. Recently, we implicate neurotrophic factors of the EGF
family in the brain diseases of developmental origin such as autism and schizophrenia. In
the present project, we planed to explore the physiological activity, cellular signaling, and
pathologic contribution of EGF-like factors’ actions on GABAergic neurons and their
subtype(s). Among various subtypes of cortical GABAergic neurons, parvalbumin-positive
GABA neurons carried ErbB4 and reacted with neuregulin-1. This factor elevated the
expression of AMPA-type glutamate receptors, more efficiently derived GABA release, and
produced stronger postsynaptic inhibition. The same type of GABAergic neurons expressed
ErbB1 and responded to EGF as well, although the direction of the reaction was totally
opposite; EGF down-regulated the glutamate receptor levels and glutamate acid
decarboxylase expression, provoking more modest inhibition in postsynaptic neurons. In
contrast, the same factor, EGF, exerted a distinct action on pallidal GABA neurons; it
elevated the excitability of these neurons and enabled those to release more amounts of
GABA in the target region. Therefore, these findings suggest that GABAergic neurons in
the brain harbor dynamic plasticity to react with EGF-like factors but the direction and
magnitude of the phenotypic responses differ significantly depending on individual
subtypes of GABAergic neurons.
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