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            Abstract
Excitatory neurotransmission mediated by NMDA (N-methyl-d-aspartate) receptors is fundamental to the physiology of the mammalian central nervous system. These receptors are heteromeric ion channels that for activation require binding of glycine and glutamate to the NR1 and NR2 subunits, respectively. NMDA receptor function is characterized by slow channel opening and deactivation, and the resulting influx of cations initiates signal transduction cascades that are crucial to higher functions including learning and memory. Here we report crystal structures of the ligand-binding core of NR2A with glutamate and that of the NR1â€“NR2A heterodimer with glutamate and glycine. The NR2Aâ€“glutamate complex defines the determinants of glutamate and NMDA recognition, and the NR1â€“NR2A heterodimer suggests a mechanism for ligand-induced ion channel opening. Analysis of the heterodimer interface, together with biochemical and electrophysiological experiments, confirms that the NR1â€“NR2A heterodimer is the functional unit in tetrameric NMDA receptors and that tyrosine 535 of NR1, located in the subunit interface, modulates the rate of ion channel deactivation.
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                    Figure 1: 
                        Oligomeric arrangement in NMDA receptors.
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Figure 2: 
                        Structure of NR1â€“NR2A S1S2.
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Figure 3: 
                        Engineering disulphide bonds at the NR1â€“NR2A heterodimer interface.
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Figure 4: 
                        Heterodimerization is favoured in NR1 S1S2 N521Y and NR2A S1S2 E516Y.
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Figure 5: 
                        Superposition of NR1â€“NR2A S1S2 and the GluR2 S1S2â€“aniracetam complex.
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Figure 6: 
                        Residue NR1 Y535 modulates the rate of NMDA receptor deactivation.
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