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Optogenetic study for astrocyte-dependent signaling and motor learning
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In order to directly examine astrocyte-dependent signaling and motor learning, we
have generated transgenic mice in which OptoXR, an optically activatable Gg-coupled receptor (Airan et
al. 2009), is selectively expressed in astrocgtes. We successfully confirmed that Ca2+ elevations were
triggered in OptoXR-expressing astrocytes by brief illumination of blue light in anesthetized conditions.
We found that astrocgtic Ca2+ propagation is induced depending on the stimulus condition, as naive
astrocytes also exhibited Ca2+ surges with a delay after the activation of the neighboring
OptoXR—expressin? astrocytes. We further observed that the surrounding neurons could be activated
following the illumination. We are currently exploring these astrocyte-dependent signaling mechanisms,
and conducting behavioral experiments in which motor cortex of the transgenic mice are illuminated during
motor-learning.
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