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Roles of astrocytic cell adhesion molecules in the regulatory mechanisms of the
maintenance and disruption of neuronal network
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The molecular mechanisms for the astrocyte ramifications and functional
polarization, as well as astrocyte-synapse interactions during tripartite synapse formation, have
not fully been understood, because a coculture system in which cocultured astrocytes and neurons
form tripartite synapses structurally and functionally similar to those in vivo had not been
developed. We developed an in vitro coculture system in which astrocytes cocultured with neurons
formed highly ramified structures with numerous fine processes. In this study, using this coculture
system and gene-deficient mice, we identified adhesion molecules localized at the astrocyte-synapse
interaction sites, and found that these molecules induce astrocyte functional polarization, play
cooperative roles in tripartite glutamatergic and GABAergic synapse formation, and regulate neuronal

network both in vitro and in vivo.
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