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Nicotinic acetylcholine receptors (nAChRs), having a broad variety of subtypes, belong to the family of ligand-gated ion channels that mediate the effects of the neurotransmitter acetylcholine. The 42 subtype of the nAChRs has been an interesting drug target for treatment of psychiatric and neurodegenerative disorders and as an aid for smoking cessation. Until now, a thorough understanding of the structure-function relationships of 42 agonists is lacking. Acetylcholine binding protein (AChBP) from Aplysia californica , a structural and functional surrogate of the nAChRs, was used in ITC binding and X-ray crystallographic experiments to study the role of selective and potent partial agonists of 42-nAChR. X-ray structural analysis revealed different positions of loop C that are intermediate between the fully closed state, observed for full agonists, and the open state observed in the unbound state. The position of loop C was found to correlate to the movement of Y55 in loop D suggesting that this movement can be used as a signature to differentiate between full agonists, partial agonists and antagonists. Partial agonists, used therapeutically in smoking cessation treatment, derive their effect from fundamental molecular actions, which are to desensitize 42 nAChRs and induce channel opening with higher affinity but lower efficacy than a full agonist. The role of the conserved aromatic residue Y55, known to play a role in desensitization, will be discussed in relation to ligands binding between subunit interfaces and channel opening.  Finally, the molecular mechanism of partial agonists in smoking cessation can be explained on a structural point.
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