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            Abstract
The central amygdala (CEA), a nucleus predominantly composed of GABAergic inhibitory neurons, is essential for fear conditioning. How the acquisition and expression of conditioned fear are encoded within CEA inhibitory circuits is not understood. Using in vivo electrophysiological, optogenetic and pharmacological approaches in mice, we show that neuronal activity in the lateral subdivision of the central amygdala (CEl) is required for fear acquisition, whereas conditioned fear responses are driven by output neurons in the medial subdivision (CEm). Functional circuit analysis revealed that inhibitory CEA microcircuits are highly organized and that cell-type-specific plasticity of phasic and tonic activity in the CEl to CEm pathway may gate fear expression and regulate fear generalization. Our results define the functional architecture of CEA microcircuits and their role in the acquisition and regulation of conditioned fear behaviour.
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                    Figure 1: 
                        Differential role of CEl and CEm in fear expression and acquisition.
                      


Figure 2: 
                        Fear conditioning induces cell-type-specific plasticity in CEl inhibitory circuits.
                      


Figure 3: 
                        Fear conditioning induces disinhibition of CEm output neurons.
                      


Figure 4: 
                        Cell-type-specific plasticity of tonic activity regulates fear generalization.
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The central amygdala, composed mainly of GABAergic inhibitory neurons, is the part of the brain that processes Pavlovian conditioned fear. Two groups reporting in this issue of Nature use different yet complementary experimental approaches to arrive at similar conclusions about the functional architecture that underlies the conditioned fear response. They find that two microcircuits are involved, one required for fear acquisition and the other for conditioned fear responses. Haubensak et al. use genetically based functional manipulations to identify a subpopulation of GABAergic neurons that has a key role in gating learned fear. Ciocchi et al. use a combination of in vivo electrophysiological, optogenetic and pharmacological approaches in mice to identify three functionally distinct types of neurons that are embedded in a highly organized local disinhibitory network.
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