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Translation of Genetic Information
INto Clinical Practice

Movel biological insights Measures for improved treatment
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How are genomes of individuals different?
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DNA contains 99.9% of identical sequence in all the individuals with only 0.1% difference. Out of this 0.1%
variation, over 80% are single nucleotide polymorphisms (SNPs).

Nature 409, 822 - 823 (2001)




Genes Responsible for Monogenic Pain Disorders

HSN Type | SPTLC1 sphingolipid synthesis
HSN Type Il HSN2 (function unknown)
HSN Type IID SCN9A sodium (Na,1.7) channel
HSN Type Il IKBKAP transcription factor
HSN Type IV NTRK1 neurotrophin receptor
HSN Type V NGFB neurotrophin
HSN Type ? SCN11A sodium (Nav1.9) channel
FEPS TRPA1 cation (TRPA1) channel
PE SCN9A sodium (Na,1.7) channel
PEPD SCN9A sodium (Na,1.7) channel
“The Human Pincushion”
(cong(-enitefl insen.SitiVit-y FHM Type | CACNA1A1 calcium channel subunit
to pain with anhldr05|s; FHM Type ll ATP1A2 ion pump subunit
HSN Type V) _

FHM Type lll SCN1A sodium (Na,1.1) channel

FEPS: familial episodic pain syndrome; HSN: hereditary sensory neuropathy;
PE: primary erythromelalgia; PEPD: paroxysmal extreme pain disorder; FHM: familial hereditary migraine

Courtesy from Dr. Mogil



Drug Development Based on Monogenic Pan

Disorders -

Anti-NGF attenuates knee pain while walking in osteoarthritis patients
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=== Placebo

—&— Tanezumab, 10 ug/kg
w=g== Tanezumab, 25 ug/kg
=—#= Tanezumab, 50 ug/kg
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Mantyh et al , Anesthesiology, 2011
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Drug Development Based on Monogenic Pan
Disorders — Sodium Channel blockers
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Common Persistent Pain Conditions
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Diatchenko et al, Pain 123: 226-30, 2006



Development of Pain Genetics Field
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HPGdb: DEVELOPMENT OF A COMPREHENSIVE REPOSITORY FOR HUMAN PAIN GENETICS

To create a database that aggregates relevant and up-to-date
human pain genetics data and complementary resources in
one centralized location to be used as a resource for clinicians
and pain researchers

= @ Human Pain A
QO Genetics Lab Human Pain Genes Database

Variants Alleles Direction Phenstype Publicaticn
@) rs1045642 € Analgesia Campa, 2008
@ 51045642 Analgesia Candiotti, 2013
@) rs1045642 Analgesia Zwisler, 2010
() 151045642 Post-operative Pain Sia, 2010

() 51045642 Analgesia Rhodin, 2013
@ rs1045642 Post-operative Pain IMammie, 2013
QrsT 045642 FPost-operative Pain hMamie, 2073
@) r51045642 Analgesia Hajj, 2015

Meloto et in revvision



Genetic Loci Associated With

Quantified By The Number Of Genetic Association Studies

Migraine
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B TNF
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Musculoskeletal Pain Disorders

m COMT
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Zorina-Lichtenwalter et al, Neuroscience, 2016



The Translational Research Clock —

closing the circle i
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Observed

Dose-Response (late phase)
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Epiregulin and EGFR interactions are involved
in pain processing
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HPGdb: DEVELOPMENT OF A COMPREHENSIVE REPOSITORY FOR HUMAN PAIN GENETICS

Phenotypes categories included in the HPGdb

PHENOTYPE (n)

B Analgesia (78)

B Migraine (68)

¥ Nociception (34)

B Neuraxial Pain(25)

B Musculoskeletal pain (30)

® Fibromyalgia (19)

I Post-operative Pain (18)

¥ Non-musculoskeletal pain (15)
Cancer Pain {13)

= Neuropathic Pain {9)




Study reference

Multiple Roads to Migraine
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Heterogeneity of patient population
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HPGdb: DEVELOPMENT OF A COMPREHENSIVE REPOSITORY FOR HUMAN PAIN GENETICS
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Non-organ specific approach to
treatment cancer

Personalized CancerTherapy M IaEh tareet

ﬁ HER2 target
é’ FGFR target
o} EGFR target

55, KRAS target
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Molecular Profiling <.« Prognostic Markers <.

Markers predictive of drug .,
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Markers predictive of <.«
adverse events




Non-organ specific approach to
treatment pain

NGFR target

-J i i o ﬁ ADRB2 target

“) Ca++ channels
target
é} NE target

55, 5TH target

Personalized pain treatment
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PS IN GLOBAL GENETIC
VELOPMENT PROGRAM
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