Pharmacological and structural insights into positive allosteric modulation at M2 and M3 muscarinic acetylcholine receptors
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Introduction. The muscarinic acetylcholine receptors (mAChRs) are a family of five class A G protein coupled receptors designated M1-M5. Current mAChR drugs have significant cholinergic side effects, limiting their clinical utility due to poor subtype selectivity within the receptor family. A major challenge in achieving subtype selectivity arises from the highly conserved orthosteric sites shared among the five mAChR subtypes [1]. As a result, targeting allosteric sites has emerged as a promising strategy for more selective modulation of specific mAChR subtypes. 
Aims. To characterise the recently discovered M2 and M3 mAChR selective positive allosteric modulators (PAMs), BAY2413555 and ASP8302 using structural and pharmacological methods. 

Methods. The pharmacological profiles of these novel PAMs were characterized in Flp-In CHO cells stably expressing M2 and M3 mAChRs using the TruPATH and ERK phosphorylation assays. Protein were purified and Cryogenic electron microscopy (cryo-EM) was employed to determine the human M3 mAChR in complex with the PAM ASP8302.
Results. The recently discovered M2 and M3 selective PAMs exhibited low micromolar potency and affinity. Cryo-EM structures revealed distinct ligand binding modes at the M3 mAChR. 
Discussion. These structural insights establish a platform for structure-guided optimization of M2 and M3 mAChR selective PAMs, thereby accelerating the development of highly selective therapeutic agents.  
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