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Targeted astrocytic functional modification using optogenetics - toward
realization of artificial control of the basal ganglia circuit
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We found Olig2-lineage mature astrocytes (0lig2-AS) in the adult brain using

Olig2CreER;YFP transgenic mice. They were found to be preferentially clustered in some adult brain
nuclei. We made distribution map of Olig2-AS in the adult mouse brain, and compared the map with the
distribution of GFAP-positive astrocytes (GFAP-AS) visualized in GFAPCre;YFP mice. Brain regions
rich in Olig2-AS tended to lack GFAP-AS. Even within a single brain nucleus, Olig2-AS and GFAP-AS
frequently occupied mutually exclusive territories. These findings strongly suggest that Olig2-AS is
a subpopulation of astrocytes and that it differs from GFAP-AS in its distribution pattern and
perhaps also in its function. Immunoelectron microscopic study showed that fine processes of
0lig2-AS are preferentially associated with GABAergic terminals, suggesting they are involved in
inhibitory neuronal transmission. We activated 0lig2-AS in the globus pallidus by DEADD method, and
observe the influence to neural activity.
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