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Hi B8 : World Health Organization. The European Federation of Crohn‘s & Ulcerative Colitis Associations (EFCCA). Narcolepsy Network, Inc.. GBD 2015 Disease and Injury Incidence and Prevalence Collaborators
(October 2016). "Global, regional, and national incidence, prevalence, and years lived with disability for 310 diseases and injuries, 1990-2015: a systematic analysis for the Global Burden of Disease Study 2015". ‘ “ SOS e I
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Selective muscarinic receptor agonist xanomeline as
a novel treatment approach for schizophrenia

Anantha Shekhar 1, William Z Potter, Jeffrey Lightfoot, John Lienemann, Sanjay Dubé,
Craig Mallinckrodt, Frank P Bymaster, David L McKinzie, Christian C Felder

~20005 ¥ ~550075

e RKFE S EDEEH AOAE Effects of xanomeline, a selective muscarinic
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$8 1 80 EG‘ 1.1 % behavioral symptoms in Alzheimer disease
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KARUNA @oerevel

THERAPEUTICS

KarXT (M,/M {EENZE . M,/M,$EHE) CVL-231(M, PAM)

. . P Cerevel’s Selective M4 Modulation: i
KarXT: Proprietary lead product candidate A Compelling and Differentiated Approach to Drive Antlpsych051s

Receptor Subtype Selectivity

M4 Selectively Impacts Brain Functions Offers Potential Improvement
Other Mg ’ . P ; "
xanomeline trospium chloride Muscarinic Potential Muscarinic Xar_lome]me (Ml/M:}) data ﬁ'om Schlzophrer_ua and Alzh_elmer s
patients show targeting muscarinic receptor impacts brain function

ini ist) i t isf Receptors Effect Receptor £
S Ka rXT et ot But development limited by GI and CV side effects

Does not meaningfully cross = Antipsychosis Vv
the blood-brain barrier, limiting _—

Human proof-of-concept in

double-blind, placebo-controlledy Karuna’s KarXT creatively addresses this by adding trospium to

trials in schizophrenia and . S effects to peripheral tissues Vv Cognition v Xeneueline traiien sude otivaty
s e xanomeline + trospium chloride ; ~ o :
r's di Na known metabolic overlap Non-selective approach
Trials enrolled over 800 patients) KarXT is designed to ; with xanomeline vV GI Side Effects - M4 Knock-out mouse data suggests M4 receptors drive the
including 68 elderly patients for maintain efficacy of xanomeline » Generic drug for overactive . antipsychotic activity of Xanomeline
=1 year while ameliorating bladder used since the 1960s v Cardiovascular v M1 receptors believed to contribute to worrisome side effects

Exclusively licensed from Eli Lilly its cholinergic adverse events

more selective for more selective
M4 over M1, 3 and 5 than for M2

CVL-231: ‘ pelelo) >390x
Highly Selective Once-daily (QD) M4 PAM

Sources: Bodick et al. 1997; Shekhar et al. 2008

GD IS:“.ELTIRJA RATIONALE FOR KarXT I 10

Karunatt MKarXT & Cerevelft D CVL-2312 kY IMEREEERERIT

BHEE - BAEEARICE LR EBETOT S LDOFREEEBEEHE

1. KarXTIE 4/ A2 (LRAY MYV, BRI EENEE) L8O RE D L (LR AYUM,/MIEIRE) DA A HEE: Karuna TherapeuticsR L SR BAE # (2020512 F) LINK . “ SOS e I

2. CVL-231UEHEIRB L RH UM, RETFATFARTYYHIED 2 L—S—(PAM) Hi#: Cerevel Therapeutics 4t 2 BAE # (2020511 A ) LINK
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LAMA
LABA
ICS
mCRPC
COPD
AD

DLB

Long Acting Muscarinic Antagonist

Long Acting Beta2-Agonist

Inhaled Corticosteroid

Metastatic Castration—Resistant Prostate Cancer
Chronic Obstructive Pulmonary Disease
Alzheimer’s Disease

Dementia with Lewy Bodies
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M1 Muscarinic M1 Receptor

M4 Muscarinic M4 Receptor

CGRP Calcitonin Gene-Related Peptide
A2A Adenosine A2A receptor

GLP-1 Glucagon-like Peptide 1

CCR6 Chemokine Receptors 6

MC4 Melanocortin 4 Receptor

GPR35 G Protein-Coupled Receptor 35
CXCR4 CXC Motif Chemokine Receptor 4

mGlu5 Metabotropic Glutamate Receptor 5
OX1, OX2 ' Orexin 1 Receptor. Orexin 2 Receptor
GPR52 G Protein-Coupled Receptor 52

H4 Histamine H4 Receptor

EP4 Prostaglandin EP4 Receptor

PAR2 Protease-Activated Receptor 2
SSTR5 Somatostatin Receptor 5

GLP-2 Glucagon-like Peptide 2

Mpro SARS-CoV-2 Main Protease

D2 Dopamine Receptor D2

5-HT 5-Hydroxytryptamine Receptor
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