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Elucidation of neural mechanism for adapting flexibly to temporally uncertain
future rewards
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We revealed that there is causal relationship between dorsal raphe serotonin

neural activity and patience to wait for delayed rewards. In this study, we found that only
optogenetic activation of serotonin in the orbitofrontal cortex promoted waiting when the delay time

is constant and the timing to obtain rewards was predictable (low timing uncertainty). We also
found that activation of serotonin not only in the orbitofrontal cortex but also in the medial
prefrontal cortex promoted waiting when the timing to obtain rewards was unpredictable (low timing
uncertainty).(with high temporal uncertainty) . This result suggests that the serotonergic system
acts on higher brain regions to produce flexible adaptive behaviors to changes in the timing
uncertainty of future rewards.
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