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Optogenetical approach of striatal direct- and indirect-pathways for learning
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We recorded spike activity of optogenetically identified direct- and
indirect-pathway neurons in the striatum when rats performed conditioning task. Direct pathway
neurons were activated by reward outcome and inhibited by no-reward outcome of behavioral choice.
In contrast indirect-pathway neurons were activated by no-reward outcome and inhibited by reward
outcome. The outcome coding was mostly associated with executed specific.

Direct- and indirect-pathway neurons signaled stay selection switch selection in subsequent trial.
Optogenetical enhancement of responses of indirect-pathway neurons to no-reward outcome raised the
probability of behavioral switch, whereas enhancement of responses of direct-pathway SPNs to reward
outcome raised the probability to stay previous choice. Our results reveal that the direct- and
indirect-pathways differentially signal positive and negative outcomes and promote subsequent
behavioral selection to enable reward to be efficiently realized.
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