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		Abstract

		Current therapies for improving memory in Alzheimer’s disease are focused on correcting for defective cholinergic transmission by increasing acetylcholine levels through inhibition of acetylcholinesterase enzymes. These treatments are however associated with limited clinical efficacy and dose-limiting adverse effects. Here we describe agonist-bound crystal structures of the M1 muscarinic acetylcholine receptor (M1 mAChR) and its application in supporting the rational drug design of a selective M1-orthosteric agonist, HTL0009936. On the basis of pro-cognitive effects across a range of pre-clinical animal models and a favourable safety and toxicology profile HTL0009936 was progressed to first in human trials where the agonist activated central processes corresponding to learning and memory circuitry. Hence, our study not only describes the pharmacological profile of a M1 mAChR agonist with the potential to improve memory in Alzheimer’s disease but also demonstrates how to rationally progress the development of a G protein-coupled receptor ligand from structure to clinical candidate. 
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