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CONCLUSIONS

BHV-2100is a first-in-class, orally
administered, highly potent, and selective
TRPM3 antagonist

Preclinical data show potent reversal of
pain with reduced potential for thermoregulatory
side effects or sedation

The findings support the hypothesis that
TRPM3 represents a safe and druggable target
as a novel nonopioid treatment of chronic pain

Preclinical data support the advancement of
BHV-2100 toward first-in-human studies
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BACKGROUND METHODS

> Overthe last 25 years, the identification and characterization of transient receptor potential (TRP) ion channels as receptors of painful stimuli
In sensory neurons have led to a better understanding of the biology of nociception, fueling development of TRP channel-based 4

next-generation analgesics that target pain at its origin'™

» TRPV1, TRPA1, and TRPM8 have been the most extensively studied TRP channel targets for the development of novel analgesics, but this has

not yet resulted in new analgesic drugs for human use’

Theinvitro activity of BHV-2100 against TRPM3 and its selectivity toward other relevant ion channels was evaluated
using:

> Whole-cell patch-clamp experiments > Rodent dorsal root ganglion neurons

> Microfluorimetric calcium imaging in transfected

> Clinical development of antagonists for TRPV1 and Figure 1. TRPM3: A Novel Peripheral Target for Neuropathic Pain'3 HEK293 cells

TRPM8 has been hampered by significant effects on
thermosensation and thermoregulation. TRPAT is a
challenging drug target because of the channel's complex
gating and pharmacology (Figure 1) '35

» TRPM3is a calcium-permeable, nonselective cation channel “ Pain sensation
expressed in alarge subset of somatosensory neurons,
including nociceptors, both in rodents and in humans. Its
activation by chemical ligands or noxious heat evokes pain®®

» TRPM3is functionally upregulated in animal models of
inflammatory hyperalgesia and chemotherapy-induced
neuropathic pain?'?

» Human stem cell-derived sensory neurons
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CGRP, calcitonin gene-related peptide. > Nerve injury: partial sciatic nerve ligation model in rats. BHV-2100, pregabalin, or vehicle administered 14 days

hypersensitivity in various pain models®'''?

» (Gain-of-function mutations in TRPM3 have been associated with altered pain sensation in humans. Further, machine learning studies identified administered 6 days after oxaliplatin treatment
single nucleotide polymorphisms in the TRPM3 gene that are associated with a change in pain thresholds'' > Diabetic neuropathy: streptozocin-induced diabetic neuropathy modelin rats. BHV-2100, pregabalin, or vehicle

» BHV-2100is a selective TRPM3 antagonist (Figure 1), and we present the key preclinical data supporting its advancement to the clinical stage

RESULTS

In Vitro Findings

» BHV-2100 inhibited human, mouse, and rat TRPM3-mediated calcium
responses in heterologous expression systems and sensory neurons,

with half-maximalinhibitory concentration (IC,,) values between 1 and
10 nM (Table 1)

» BHV-2100 exhibited > 1000-fold selectivity to a large panel of otherion
channels and receptors (Table 1)

Pharmacokinetics and Toxicology

» BHV-2100 exhibited high oral bioavailability in mice and rats without
noticeable side effects (Table 2) orimpact on body core temperature
regulation or heart rate (Figures 2A and B), allowing further testing of
Its efficacy in a panel of in vivo pain models

» Tissue distribution of BHV-2100 activity is highly restricted to the
peripheral nervous system and therefore is less susceptible to potential
adverse events such as sedation (Figure 2C) or abuse liability

In Vivo Pain Models

» Orally administered BHV-2100 inhibited PS-induced pain in rodents
with median effective dose (ED,,) values of 1.3 mg/kg and 2.5 mg/kg
in mice and rats, respectively (Figure 3A)

» BHV-2100 also reduced painin a dose-dependent manner following
nerve injury in rats (Figure 3B) without the significant sedation effects
seen with pregabalin when dosed at 30 mg/kg

> In both the chemotherapy-induced neuropathic pain model and the
diabetic neuropathy model, BHV-2100 showed significant dose-
dependent efficacy in reversing cold-induced pain and mechanical
hypersensitivity, respectively (Figure 4)

Table 1. In Vitro Findings

Parameter Test Value
TRPM3 electrophysiology Patch clamp 8.8 nMIC,,
TRPM3 neuronal activity ~ hES-derived sensory neurons 3nMIC,,
TRP selectivity TRPAT/TRPV1/TRPM8; TRPM7  AlL>10pMIC,,
CV selectivity NaV1.5; NaV1.7; CaV1.2; hERG AlL>10puMIC,,
General selectivity Eurofins Cleanin BioPrint™
CV, conduction velocity; hERG, human ether-a-go-go-related gene; hES, human embryonic stem cell

after unilateral sciatic nerve injury
> Chemotherapy-induced neuropathic pain: mouse oxaliplatin model. BHV-2100, tramadol, or vehicle

administered 7 days after streptozocin treatment

ADME, absorption, distribution, metabolism, and excretion; HEK, human embryonic kidney; IND, Investigational New Drug application.

Table 2. Pharmacokinetics and Toxicology Findings Figure 3. BHV-2100 Potently Reduces Acute Chemogenic Pain and Pain Following
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BCT, body core temperature; BPM, beats per minute; po, by mouth.
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