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In vivo imaging of astrocytic glutamate dynamics in the brain
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In vivo analysis of spatiotemporal dynamics of glutamate released from
astrocytes in the brain provides an essential information for understanding of astrocyte-mediated
synaptic plasticity. For visualizing glutamate dynamics in the vicinity of synapses in the living
mouse brain, we aimed to develop an in vivo glutamate imaging system. We first generated a novel
optical glutamate sensor, EOS, engineered by Rosition—specific labeling of glutamate-binding protein

with a small-molecular fluorescent dye. We then developed methods for specific EOS labeling of
neuronal surfaces including synapses. By combining these techniques, we successfully visualized
glutamate dynamics around the synapses in vivo in the living mouse cerebral cortex during astrocyte
a?tivgtion. Our in vivo glutamate imaging system should shed light on astrocyte-mediated synaptic
plasticity.
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