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            Abstract
Pharmacological manipulation of specific neural circuits to optimize therapeutic index is an unrealized goal in neurology and psychiatry. AMPA receptors are important for excitatory synaptic transmission1, and their antagonists are antiepileptic2. Although efficacious, AMPA-receptor antagonists, including perampanel (Fycompa), the only approved antagonist for epilepsy, induce dizziness and motor impairment3,4. We hypothesized that blockade of forebrain AMPA receptors without blocking cerebellar AMPA receptors would be antiepileptic and devoid of motor impairment. Taking advantage of an AMPA receptor auxiliary protein, TARP γ-8, which is selectively expressed in the forebrain and modulates the pharmacological properties of AMPA receptors5, we discovered that LY3130481 selectively antagonized recombinant and native AMPA receptors containing γ-8, but not γ-2 (cerebellum) or other TARP members. Two amino acid residues unique to γ-8 determined this selectivity. We also observed antagonism of AMPA receptors expressed in hippocampal, but not cerebellar, tissue from an patient with epilepsy. Corresponding to this selective activity, LY3130481 prevented multiple seizure types in rats and mice and without motor side effects. These findings demonstrate the first rationally discovered molecule targeting specific neural circuitries for therapeutic advantage.
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                    Figure 1: Identification of γ-8-selective AMPA-receptor antagonists.


Figure 2: LY3130481 potently and selectively blocks all AMPA-receptor complexes that contain γ-8.


Figure 3: LY3130481 potently and partially blocks native γ-8-containing, but not γ-8-lacking, AMPA receptors.


Figure 4: Anticonvulsant effects of LY3130481, on motor performance and on excitatory currents from AMPA receptors expressed in human hippocampal epileptic tissue.
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