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Astrocytic control of behavior by optogenetic GPCR activation
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Astrocytes exhibit prominent and synchronized Ca2+ elevations in wide
cortical regions in response to salient stimulations. This Ca2+ elevation is Gg-type adrenergic
receptor-dependent and represents a major astrocytic Ca2+ signal in awake conditions. However, its
impact on animals’ behavior remains unknown.

To directly address this issue, we generated transgenic mice in which an optically activatable
Gg-GPCR 1is selectively expressed in astrocytes and confirmed that astrocytic Ca2+ elevation was
triggered by brief light illumination. Transient astrocytic Gg-activation inhibited neuronal
activity and reduced locomotor activity via adenosine Al receptor. Optogenetic activation in
anterior cortex enhanced long-term object recognition memory, whereas short-term memory was not
affected. These phenotypes resemble effects induced by novel-experience. Thus, astrocytic
Gg-activation may represent a novelty-driven signal that is sufficient to induce behavioral
adaptation to novel events.
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Calcium  imaging reveals glial
involvement in transcranial direct
current stimulation-induced

plasticity in mouse brain.
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Rapid astrocytic control of neural
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activity by optogenetic Gg-coupled
receptor activation in vivo.
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