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    Abstract
Network orchestration of behavioral states involves coordinated oscillations within and between brain regions. The network communication between the basolateral amygdala (BLA) and the medial prefrontal cortex (PFC) plays a critical role in fear expression. Neuromodulatory systems play an essential role in regulating changes between behavioral states, however, a mechanistic understanding of how amygdalar circuits mediate transitions between brain and behavioral states remains largely unknown. Here, we examine the role of Gq-mediated neuromodulation of parvalbumin (PV)-expressing interneurons in the BLA in coordinating network and behavioral states using combined chemogenetics, patch clamp and field potential recordings. We demonstrate that Gq-signaling via hM3D designer receptor and α1 adrenoreceptor activation shifts the pattern of activity of the PV interneurons from tonic to phasic by stimulating a previously unknown, highly stereotyped bursting pattern of activity. This, in turn, generates bursts of inhibitory postsynaptic currents (IPSCs) and phasic firing in BLA principal neurons. The Gq-induced transition from tonic to phasic firing in BLA PV interneurons suppressed amygdalo-frontal gamma oscillations in vivo, consistent with the critical role of tonic PV neuron activity in gamma generation. The suppression of gamma oscillations by hM3D and α1 receptor activation in BLA PV interneurons also facilitated fear memory recall, in line with the inhibitory effect of gamma on fear expression. Thus, our data reveal a BLA parvalbumin neuron-specific neuromodulatory mechanism that mediates the transition to a fear-associated brain network state via regulation of amygdalo-frontal gamma oscillations.
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