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The (-subunit of the acetylcholine receptor ((AChR) contains the major binding site for the snake venom derived antagonist α-bungarotoxin (α-BTX). We solved the three-dimensional structure of an αAChR-peptide (residues 182-202) in complex with α-BTX using 2D 1H-NMR spectroscopy. The bound AChR-peptide adopts a β-hairpin conformation, which associates to the toxin through a novel intermolecular (-sheet, that manifests both hydrophobic and electrostatic interactions resulting in high affinity. This structure correlates the observed changes in toxin binding affinity with mutagenesis studies and with the naturally occuring mutations of (AChR in different animal species and (-subunit types. Based on the structure of a homologous molluscan acetylcholine binding protein, a model of the extracellular domain of the AChR was constructed. Two (-BTXs were docked to this model with the assistance of our NMR data. Lined with aromatic residues, the acetylcholine binding-sites at the interface of ((- and ((-subunits are occupied by the side-chain of toxin residue Arg-36. This arginine which is conserved amongst all α-neurotoxins sterically prevents acetylcholine from binding to the receptor. These findings coincide with previous mutagenesis studies and illustrate the inhibition mechanism of AChR by (-neurotoxins.
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