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Methods

e We determined a cryogenic electron microscopy (cryo-EM) structure of xanomeline bound to

Background

e The M, muscarinic acetylcholine receptor (mAChR) has emerged as a drug target of high therapeutic interest due to its expression in brain regions involved in the

regulation of psychosis, cognition, and addiction Xanomeline the human M, mAChR in complex with the heterotrimeric G, transducer protein
e The investigational M,/M, preferring mAChR agonist xanomeline demonstrated clinical efficacy and was generally well tolerated in the 5-week, randomized, double- e Molecular dynamics (MD) simulations were used to corroborate the additional allosteric binding
blind, placebo-controlled, phase 2 EMERGENT-1 (NCT03697252)! and phase 3 EMERGENT-2 (NCT04659161)? studies N / mode that was identified in the cryo-EM structure
e Initially, xanomeline had been considered to bind only to the orthosteric acetylcholine binding site; however, recent studies have shown much greater complexity - N e The allosteric binding mode of xanomeline was further validated using site-directed
as to the precise nature of ligand-receptor binding interactions, including efficacy-driven selectivity, subtype-dependent wash-resistant binding, and an atypical — N\ mutagenesis
interaction with positive allosteric modulators (PAMs) \N /S
/\/\/\O

e Understanding how xanomeline binds to both the orthosteric and allosteric binding pockets of the M, mAChR and determining the molecular mechanisms behind
its unique pharmacological profile are key for the design of novel antipsychotics that target the M, mAChR

Resu Its Verifying Allosteric Mode Through Radioligand Xanomeline Competes With “"Traditional” Positive Allosteric Modulators
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3H-NMS, [*H]-N-methylscopolamine; mAChR, muscarinic acetylcholine receptor. **P<0.01 via 2-tailed Student’s ¢ test.
3H-NMS, [3H]-N-methylscopolamine; LY2033, LY2033298; mAChR, muscarinic acetylcholine receptor; plC, predicted toxicity value;
Xano, xanomeline.

e Xanomeline alters orthosteric antagonist ligand dissociation, a hallmark e LY2033298: M,>M, mAChR selective positive allosteric modulator
of allosteric modulators e Previous study: xanomeline dose-response curve collapses in the presence of LY2033298 at the M, mAChRS

* Largest allosteric effect observed at the M, mAChR subtype e Data suggest xanomeline competes with LY2033298, perhaps explaining the collapse in dose-response curve
e Xanomeline is a dual orthosteric/allosteric ligand, in part explaining its unique pharmacology

Xanomeline Binds to the Allosteric Binding Site at All mAChR Subtypes
A. M, mAChR B. M, mAChR C. M, mAChR D. M, mAChR E. M_mAChR

v

cryo-EM, cryogenic electron microscopy; DNG,;, dominant negative form of G,,; FSC, Fourier shell correlation; Gp,y,, G-protein beta-1 and gamma-2 subunit complex; mAChR, muscarinic
acetylcholine receptor; scFv16, single-chain variable Fab fragment.
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3H-NMS, [3H]-N-methylscopolamine; cryo-EM, cryogenic electron microscopy; mAChR, muscarinic acetylcholine receptor.

Computational and Pharmacological Validation of Xanomeline Binding in the M, mAChR Allosteric Site

Summary and Conclusions

A. In molecular dynamics simulations, xanomeline

e Xanomeline unexpectedly displayed dual orthosteric and allosteric binding at the M, mAChR
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