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Pavlovian fear conditioning is accomplished by associating a conditioning
stimulus (CS) and an unconditioned stimulus (US). While CS-US associations occur In the amygdala,
the pathway mediating US signal has not been well identified. The lateral parabrachial nucleus (IPB)

is well situated for providing US information to the central amygdala (CeA). Therefore, we
manipulated the IPB-CeA pathway to examine its role in fear learning. First, transient inactivation
of IPB during the conditioning with muscimol (MUS) significantly attenuated the freezing ratio on
the retrieval test, suggesting that IPB activity is required for fear learning. Next, we injected
channelrhodopsin2 expressing adeno-associated virus (AAV) into IPB. Selective stimulation of the
IPB-CeA pathway in association with CS successfully created artificial fear memory without
foot-shock. These results suggest that selective stimulation of the IPB-CeA pathway substitutes for
the US to induce fear learning.
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