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Abstract: 

Maintaining a proper level of synaptic excitation-inhibition balance is required for normal 

brain functioning; and its imbalance contributes to the pathogenesis of many brain disorders 

including neurodegenerative diseases and mental illnesses. Here we identify a novel gluta

mate binding pocket in the GABA
A

R, at which glutamate allosterically potentiates GABA
A

R's 

function. Importantly, we found that genetic impairment of this glutamate potentiation in 

knock-in mice resulted in behavioural phenotypes of increased neuronal excitability, includ

ing decreased thresholds to noxious stimuli, increased seizure susceptibility and altered cog

nitive functions. These results demonstrate a novel cross-talk between excitatory glutamate 

and inhibitory GABA
A 

R. It plays an essential homoeostatic role in fine-tuning the exci

tation-inhibition balance, thereby maintaining neuronal excitability in the mammalian brain 

under both physiological and pathological conditions. 
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