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Abstract

Dopamine is well known to convey reward-related information. However, multiple
studies found that dopamine neurons are activated by not only reward but also
aversive events. By performing systematic anatomical examination, we found a unique
subpopulation of dopamine neurons as an anatomical outlier. These dopamine
neurons project to the tail of the striatum (TS), receive a distinct set of inputs, and signal
threat-related information, rather than reward. We found that TS and TS-projecting
dopamine neurons are critical for animals to avoid and cope with a potentially
threatening stimulus. These findings revealed parallel dopamine-striatum systems to
evaluate reward and threat, which may collaborate or compete each other to determine
animal actions.
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