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Systematic scanning mutagenesis has been applied to the transmembrane domain of the M1 muscarinic acetylcholine receptor. In addition to the negatively-charged aspartic acid residue in transmembrane (TM) helix 3, the aromatic rings of tyrosine residues in TM 3, 6 and 7 play a key part in binding acetylcholine (ACh), and triggering the conformational change which activates the receptor, while hydrogen bonding residues in TM 3, 5,  6 and 7 help to anchor  ACh in the ground state binding site. Residues in TM 4 may contribute to a peripheral ligand docking site. Amino acids which make inter-helical contacts which help to stabilise the ground state of the receptor have been identified. These include the Asn and Tyr residues in the highly-conserved Asn-Pro-X-X-Tyr sequence in TM 7. The contacts made by these residues are probably rearranged during receptor activation, to produce a G-protein binding site. The results are presented in the context of a 3-dimensional model of the M1 muscarinic receptor, based on the structure of rhodopsin.
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