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Functional analysis of MDGA family proteins on neural circuit formation of cerebral
cortex.
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Mdgal encodes a GPl-anchored IgSF protein, which we isolated as a gene expressed
by a specific subset of neurons. In mouse coticogenesis, Mdgal is selectively expressed by the upper
layer neurons, while the other family member Mdga2 is widely expressed in a brain. We previously showed
that Mdgal is required for proper radial migration of a subset of upper-layer neurons; however, the
resultant layer structure becomes apparently normal. We further investigated the function of MDGA family
proteins in postnatal brain function since expression of Mdgal/2 persists throughput the life. It was
shown that MDGA1/2 directly interact with Neuroligin family molecules to inhibit their binding to
Neurexin, and we found that MDGAl deficient mice showed more inhibitory synapses and MDGA2 +/- mice
showed more excitatory synapses in their cortexes to exhibit behavioral abnormality related to
schizophrenia or ASD, suggesting that MDGAs play an important role for maintaining proper E/I balance in
a brain.
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