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The use of photoactivated adenylyl cyclase (PAC) in vitro and in vivo.
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To understand the role of astrocytic cyclic AMP (cAMP) in memory, we
developed a transgenic mouse line in which astrocytes express photoactivated adenylyl cyclase (PAC),
a protein which can be activated by blue light and rapidly changes its conformation to synthesize

CAMP from ATP. In these mice, we optogenecically modulated the intracellular levels of cAMP in the
hippocampal astrocytes and investigated the effect of a prolonged cAMP elevation in spatial memory.
We found that the long-term cAMP elevation in astrocytes after training session facilitated the
memory fading, while the short-term cAMP elevation enhanced memory formation. We also found that
astrocytic cAMP facilitates synaptic plasticity through activating NMDA receptors, which may
underlie both memory fading and enhanced memory formation. Thus, our results suggest that astrocytic
cAMP signaling can modulate hippocampus-dependent learning and memory.
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Optogenetic regulation of CAMP in brain cellsin vivo.
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