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the selected therapeutic compound and the one or more identified
pain phenotypes/conditions. Pain Cloud® is the first precision
medicine approach to pain with the aim of creating more effective
treatments and increasing clinical development success.

METHODS eptiv/. = eptivs

EXAMPLE OUTPUT CGRP /1 SUMMARY OUTPUT SV2A E\ I
Our methods have b iously published | tent “Platform for identifyi PRECLINICAL FALSE POSITIVE | eptivs
ur methods have been previously published in 8)ur patent ‘Platform for identifying - - 7 PAINCLOUD® VALIDATION
novel analgesic therapies (2023) W02023058000A1(. ZHaincloud PROTEIN-PROTEIN INTERACTION MAPS
/. The synaptic vesicle protein SV2A is the braD o Hon— We have validated the algorithm with various
. . . . . . NZE = Thin upper lip vermilion h H H l d' ;
The Pain Cloud® uses a unique algorithm of high quality molecular biology databases — . binding site of levetiracetam (Keppra), an M“\ mechanisms fncliding
which focus on human relevant data. The molecular protein target for any analgesic can o R P established antiepileptic drug e FDA approved p?:n mec)hanisms
. . . . . o o Memany Lozt = NSAIDs (PTGS2 .
be used as the primary input for the algorithm. Arange of protein-protein molecular — : - Preclinical data demonstrated evidence of = ey - Opioids (OPRM1) : 8
maps are established for the target of interest. The data output from each of the maps T efficacy for SV2a compounds in neuropathic | 7 " Gabapentinoids (CACNA2D1) i
: . e : = Capsaicin (TRPV1) i ‘ I
are analysed to generate gene ontology pathways likely modulated by the protein pain models e = I " SNRIs (SLC6A2 / SLCGA4) SEARCH  DEVELOPVENT
interactions. These molecular data are further analysed to identify the disease - e « The latest systematic review data find no = O B S _rocoRplcuew) m—  —
phenotypes based on the associated biology from the analgesic target. supporting evidence for efficacy in the clinic : e P g o opeornown fareets e £ &\
ks FoRisase ssocTons — 7 e . VDR .
. . . w7 _ e _ _ —— /_')an clovd ———
We have Created d nOV6| apprOaCh by |nteg ratlng OUtpUtS frOm these various data baseS s Targt o * A range of protein-protein interaction maps for CGRP are created with various = Strong phenotype links to Epilepsy gﬁg-———~ { \ \ %?%:iiﬁf':f::ﬂimm Optm:al Zaptl;irg groups for novel targets; e.g., in-silico network biology research
to produce new data on research target to disease links. Our proprietary Pain rscaaA AR PATIELETS BF 106 oF 1 iand 20 depiee sonhsstions = | \ = GPRSS
Landscape@ iS a Collation Of ']OO'S Of diseases re|ated 10 pain including rare / Orphan = Each protein map creates a rich data source of primary and secondary = But "? strong. Phe'TOtVPiC links to diseases EE;E — " H_EL“,E:?;"M" Preclinical false positives; e.g., Our platform has al.so be-en validated througha'l
- . .1 . . . . interactions for CGRP with other proteins associated with Pain e ——— S Roenacarcnom o ros nestine = FAAH research collaboration with Bayer Pharmaceuticals.
conditions which can be utilised to identify target to disease connections. L p \_ J % y o N - SV2A
TEEEEE — EE?‘:‘I:’SE"EL':?’“’”“" Multiple proteins; inherited pain insensitivity patient
: : .. : = DKK1, GABBR2, BDNF, WNT5B, WNT16,
Partnering with digital technology experts Infopoly Ltd, Pain Cloud has been enhanced ACKR3, SERPINFL, SFRP2
with a range of software tools to make its application as useful and effective as
possible. Its network biology algorithm can be operated automatically, giving access to
large data sets from high-quality molecular databases, providing unbiased analyses
linking research targets to optimised disease phenotypes.
eptiv/. SUMMARY OUTPUT GPR18 = eRUVA _
® eptiv EXAMPLE OUTPUT CGRP /2 R . R T
THE PAIN LAN DSCAPE therapeutics @ AMN ——u Tactile Allodynia ] . . . . . .
v B —— ] 1. Field, MJ W02023058000A1 - Platform for identifying novel analgesic therapies
Up to now, analgesics clinical development has focused only on a limited number of ~10 pain diseases with regulatory pathway — our o ~ / \ N OVE L RES EARCH TA RG ET R :::.::::p.m: 2 h pUb“Shed paten-tl ((2)0233 d l h S f d
Pain Landscape® highlights over 1,000 conditions associated with chronic pain. g S S— T omas, D., Wesse , U. BIO Industry Analysis. The State of Innovation in Pain an
@(ﬁln CLOUU GENE ONTOLOGY CLUSTER ANALYSIS i " oco T ) Addiction Therapeutics (2023) y y
) s——— G::—‘_\-\ Hyperalgesia, Primary | h I I p ! II d k f . . f . .
/ Pain Phase Il Industry Focus \ / Real World Pain L:-_"\ds(:a\pe® \ ept'VA :"-'":':'"h-:—;v:_;‘:'*":: iy i s i B Orphan G protein_coup|ed receptors G(::ﬂ:—%ﬁm"“m. Cannabis use 3. Rent . a et.a o) Human Ce S an netWOr S O paln. TranS Ormlng paln target
- | = , =E=S (GPCRs) comprise ~25% of the targetable armr NN U am—— identification and therapeutic development. Neuron. 2021 May
00 contons . ik i e GPCR space e N - / —C——— 5;109(9):1426-1429.
e SR H o | orse ) 4. Rigden DJ, Fernandez XM. The 2024 Nucleic Acids Research database issue and
- e EREw s, bl oadinoliiani il o i — the online molecular biology database collection. Nucleic Acids Res. 2024 Jan 5
w . e mmma . POLERTIA, they retmain Uncemstuciac, e 5. Tolani P, Gupta S, Yadav K, Aggarwal S, Yadav AK. Big data, integrative omics and
Nl EEe . owing to difficulties in interrogating their GPRss R——— | . ! ' ! . - Y
gEm o B oo : oo o — network biology. Adv Protein Chem Struct Biol. 2021;127:127-160.
EEETEEEE Aanalysis onToLoGY CLuSTERS ° physiological roles GPRé1 — - .
e . o NN S e s L orres — 6. Russo AF, Hay DL. CGRP physiology, pharmacology, and therapeutic targets:
I I TRER e X FREaL L R sS=sssh S *  We identified a novel strong link for —— | ———— migraine and beyond. Physiol Rev. 2023 Apr 1;103(2):1565-1644.
S fa | = m e A e GPR18 to a range of pain conditions, s NN N T — 7. Wu PP, Cao BR, Tian FY, Gao ZB. Development of SV2A Ligands for Epilepsy
A S 4 AR A - - == Eli' = * Gene Ontology (GO) cluster analyses are completed for each CGRP protein- including the clinical pain patient group ki Treatment: A Review of Levetiracetam, Brivaracetam, and Padsevonil. Neurosci
. — = EE==- uI e protein interaction map of radiculopathy = %Ef%‘::}?;;‘aw — Bull. 2023 Oct 28
In these largz - :utfin—homog:no.us—patient u o - The output from each protein-protein interaction map, and the GO cluster v i e kst i 6 it e 8. Holbech JV, Otto M, Bach FW, Jensen TS, Sindrup SH. The anticonvulsant
groups, standard-of-care, such as; e.g., | N | _ analysis is used to assess disease phenotype associations o \ Drug Wiharawl Symptoms levetiracetam for the treatment of pain in polyneuropathy: a randomized, placebo-
gabapentinoids or opioids, only work in small sub- Mapping of conditions to pain phenotypes, along with i y \ / \ ) TRPMS S Ly, N . . ) .
Qopulations, and show severe side effects. j \ known gene associations. j T“:’:: - : ::::Ir:ii:ile:i:ulls — ContrO”ed; Cross-over :trlal- Eur J Paln' 201 1 JUI,1 5(6)608_1 4 .
9. Nourbakhsh F, Atabaki R, Roohbakhsh A. The role of orphan G protein-coupled
receptors in the modulation of pain: A review. Life Sci. 2018 Nov 1;212:59-69.
Data in left panel are from clinicaltrials.gov search for phase Il industry sponsored trials in pain. Data in the right panel depict the ‘real world’
pain landscape® where we have complied a database with over 1000 conditions through phenotypic research association. The database Top panel represents a graphical overview of network biology concept and the steps in the Pain Cloud methodology. Middle panel is a Example summary output for various research target inputs. Top panel Output for existing medicine mechanism CGRP. Middle panel Output for
contains disease with a phenotypic link to pain along with known gene associations to the diseases representation of protein — protein interaction maps. Bottom panel is a representation of gene ontology and phenotype outputs for one protein — preclinical false positive mechanism SV2a. Bottom panel Output for novel research target GPR18.
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