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            Abstract
Fear renewal, a widely pursued model of post-traumatic stress disorder and phobias, refers to the context-specific relapse of conditioned fear after extinction. However, its molecular mechanisms are largely unknown. We found that renewal-inducing stimuli, generally believed to be insufficient to induce synaptic plasticity, enhanced excitatory synaptic strength, activity of synaptic GluA2-lacking AMPA receptors and Ser831 phosphorylation of synaptic surface GluA1 in the lateral nucleus of the amygdala (LAn) of fear-extinguished rats. Consistently, the induction threshold for LAn synaptic potentiation was considerably lowered after extinction, and renewal occluded this low-threshold potentiation. The low-threshold potentiation (a potential cellular substrate for renewal), but not long-term potentiation, was attenuated by dialysis into LAn neurons of a GluA1-derived peptide that competes with Ser831-phosphorylated GluA1. Microinjections of the same peptide into the LAn attenuated fear renewal, but not fear learning. Our findings suggest that GluA1 phosphorylation constitutes a promising target for clinical treatment of aberrant fear-related disorders.
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                    Figure 1: Renewal-inducing stimuli produce a context-specific enhancement of synaptic efficacy at T-LAn synapses.


Figure 2: Renewal-inducing stimuli enhance the amplitude of AMPAR-mediated mEPSCs at T-LAn synapses in a context-specific manner.


Figure 3: Renewal-inducing stimuli enhance GluA2-lacking AMPAR activity at T-LAn synapses in a context-specific manner.


Figure 4: Renewal-inducing stimuli enhance Ser831 phosphorylation of surface GluA1 in LAn synaptosomes in a context-specific manner.


Figure 5: The presentation of a tone CSt to conditioned rats does not change both synaptic efficacy and GluA1 phosphorylation at LAn synapses.


Figure 6: Induction threshold for T-LAn synaptic potentiation is lowered after extinction of conditioned fear.


Figure 7: The GluA1D peptide inhibits low-threshold potentiation, but not LTP or fear conditioning.


Figure 8: Microinjection of a cellâ€“permeable form of the GluA1D peptide into the LAn attenuates fear renewal.
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