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This presentation contains certain forward-looking statements, including those relating to the Companyôsproduct

development, clinical trials, clinical and regulatory timelines, market opportunity, competitive position, possible or

assumed future results of operations, business strategies, potential growth opportunities and other statements that are

predictive in nature. Additional written and oral forward-looking statements may be made by the Company from time to

time in filings with the Securities and Exchange Commission (SEC) or otherwise. The Private Securities Litigation

Reform Act of 1995 provides a safe-harbor for forward-looking statements. These statements may be identified by the

use of forward-looking expressions, including, but not limited to, ñexpect,òñanticipate,òñintend,òñplan,òñbelieve,ò

ñestimate,òñpotential,òñpredict,òñproject,òñshould,òñwouldòand similar expressions and the negatives of those

terms. These statements relate to future events or our financial performance and involve known and unknown risks,

uncertainties, and other factors which may cause actual results, performance or achievements to be materially different

from any future results, performance or achievements expressed or implied by the forward-looking statements. Such

factors include those set forth in the Companyôsfilings with the SEC. Prospective investors are cautioned not to place

undue reliance on such forward-looking statements, which speak only as of the date of this presentation. The

Company undertakes no obligation to publicly update any forward-looking statement, whether as a result of new

information, future events or otherwise.

FORWARD-LOOKING STATEMENTS
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Å Barbara White, M.D. ïChief Medical Officer

Å Systemic Sclerosis Phase 2 Study: Gene Expression Patterns
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Å Derek Gilroy, Ph.D. ïHead, Centre for Clinical Pharmacology and Professor of Immunology at Queen Mary 
College, University College London

Å Cystic Fibrosis: Biochemistry of Inflammation and Ex-Vivo Lung Macrophage Data

Å Michael Knowles, M.D. ïProfessor of Pulmonary and Critical Care Medicine at University of North Carolina 
Chapel Hill and member of the Company's Scientific Advisory Board, and expert in inflammation in CF

Å Cystic Fibrosis Phase 2 Study: Role of Inflammation, Protocol, Study Design and Outlook

Å James Chmiel, M.D., M.P.H. ïProfessor of Pediatrics, Case Western Reserve University, Associate Director of 
the LeRoy W. Matthews Cystic Fibrosis Center at University Hospitals Rainbow Babies and Children's Hospital in 
Cleveland, and Principle Investigator of the Company's Phase 2 cystic fibrosis clinical study

Å Closing Remarks

Å Yuval Cohen, Ph.D. ïChief Executive Officer
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Anabasum: Background, MOA and Updates

Barbara White M.D. 
Chief Medical Officer
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ÅFirst selective cannabinoid receptor type 2 (CB2) agonist to 

target inflammatory and fibrotic diseases

ÅSynthetic small molecule with oral dosing

ANABASUM

CB2: 

resolution receptors in 

immune system
CB2

Å Receptor in immune and endocannabinoid systems

Å Preferentially expressed on immune cells

Å Expressed following cellular activation

Å Triggers resolution of innate immune responses

Å Surface expression returns to low basal levels 

when resolution is complete



ANABASUM SHIFTS THE BALANCE FROM ONSET PHASE TO 
RESOLUTION PHASE OF INNATE IMMUNE RESPONSES
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Onset                             Resolution

Anabasum

CB2CB2

Anabasum is not immunosuppressive

HOMEOSTASIS: RESOLUTION of

ÅInfection

ÅInflammation

ÅFibrosis



MICHAEL WHITFIELD: GENE EXPRESSION CHANGES IN SKIN BIOPSIES 
FROM ANABASUM PHASE 2 SYSTEMIC SCLEROSIS TRIAL

Onset                             ResolutionCB2CB2

ÅPro-resolving lipid mediators

Å Pro-resolving macrophages

Å Clearance of bacteria

Å Resolution of tissue infiltration with 

inflammatory cells

ÅPro-inflammatory lipids

Å Vasodilation/ edema

ÅChemokines

Å Tissue infiltration with neutrophils 

and other inflammatory cells

ÅPro-inflammatory cytokines

ÅVascular growth factors

ÅPro-fibrotic growth factors

ÅExtracellular matrix production

HOMEOSTASIS: RESOLUTION of

ÅInfection

ÅInflammation

ÅFibrosis

Anabasum
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DEREK GILROY: ANABASUM REDUCES ONSET AND SPEEDS 
RESOLUTION IN A HUMAN MODEL OF INFECTION -INDUCED INNATE 
IMMUNE RESPONSE
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Anabasum
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Anabasum



MICHAEL KNOWLES: ANABASUM REDUCES ñINFECTIONò-INDUCED 
INNATE IMMUNE RESPONSES BY HUMAN CYSTIC FIBROSIS ALVEOLAR 
MACROPHAGES
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Onset                             Resolution

Anabasum

CB2CB2

Å Pro-resolving lipid mediators

Å Pro-resolving macrophages

Å Clearance of bacteria

Å Resolution of tissue infiltration with 

inflammatory cells

Å Pro-inflammatory lipids
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and other inflammatory cells

Å Pro-inflammatory cytokines

Å Vascular growth factors

Å Pro-fibrotic growth factors

Å Extracellular matrix production

HOMEOSTASIS: RESOLUTION of

ÅInfection

ÅInflammation

ÅFibrosis

Anabasum



JAMES CHMIEL: IMPORTANCE OF INFLAMMATION IN CYSTIC FIBROSIS
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Pathologic processes of unresolved

ÅInfection

ÅInflammation

ÅFibrosis

Å Systemic sclerosis : next steps in development program 

following end-of-Phase 2 meeting with FDA ïMarch 2017

Å Cystic fibrosis : data from Phase 2 study ïMarch 2017

Å Dermatomyositis : data from Phase 2 study ïsummer 2017

Å Systemic lupus erythematosus : Phase 2 study start ï2Q17 

One or more are essential to tissue damage and organ dysfunction in



Systemic Sclerosis Phase 2 Study: 
Gene Expression Patterns

EFFECT OF ANABASUM ON GENE EXPRESSION IN SKIN BIOPSIES FROM 
SYSTEMIC SCLEROSIS PATIENTS IN THE JBT101-SSc-001 STUDY

Michael L. Whitfield, Ph.D.  

Professor, Department of Molecular and Systems Biology, Director of Quantitative Biomedical 
Sciences, Geisel School of Medicine at Dartmouth and Scientific Founder, Celdara Medical, LLC.
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SUMMARY

ÅAnabasum effects are clearly seen in short term gene expression studies, with 
significant differences between anabasum and placebo arms

ÅAnabasum is hitting pathways thought to be of high importance to SSc. Three 
representative pathways, each highly relevant to SSc, are modulated by anabasum

ÅExtracellular matrix-related genes decrease expression with treatment

ÅInflammation-related genes decrease expression with treatment

ÅLipid metabolism genes increase expression with treatment

ÅThese quantitative gene expression data corroborate evidence of clinical benefit in the 
trial, as do results from a quantitative modified Rodnan skin score surrogate test.
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APPROACH TO AND RESULTS OF ANALYSES OF GENE EXPRESSION IN SKIN 
BIOPSIES FROM SUBJECTS WITH SYSTEMIC SCLEROSIS TREATED WITH 
ANABASUM AND PLACEBO
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1937 genes (FDR<5%) 
modulated in anabasum 
arm 

Downregulation of: 

- ECM organization

- Collagen metabolism

- Inflammatory response

- Response to cytokine

- Angiogenesis

Increased Expression of:

- Lipid Metabolism

- Fatty acid metabolism

- Lipid biosynthetic process

- Lipid oxidation

- Peroxisome



INFLAMMATION IS A KEY DRIVER OF TISSUE DAMAGE IN 
SYSTEMIC SCLEROSIS
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ÅInflammation is associated with active SSc (reviewed in Johnson et 

al. 2015 Seminars Immunopathology)

ÅMost therapies that have impacted SSc clinically target 
the immune system (Taroni et al. 2016 J. Invest Derm.)

ÅNone are FDA-approved for treatment of SSc

ÅSSc risk polymorphisms fall into immune genes (Mahoney et al. 

2015 PLoS Comp Biol)

ÅAn immune ïfibrosis link is a common feature of all 
affected organs analyzed (Taroni et al. Genome Medicine 2017, In Press)

Adapted from Mahoney et al. 2015 PLoS Comp Biol



ANABASUM TREATMENT SIGNIFICANTLY INHIBITS EXPRESSION 
OF INFLAMMATORY RESPONSE GENES
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Average expression per patient of 47 genes that map to the Inflammatory Responsepathway
(example genes include CCL1, CCL2, CCL5, CXCL10, IL4R, ICAM1, multiple interferon-induced genes, and TLR9)

Anabasum

p-values calculated by paired t-test

Placebo 



EXCESSIVE EXTRACELLULAR MATRIX DEPOSITION (FIBROSIS) IS 
A HALLMARK OF TISSUE DAMAGE IN SYSTEMIC SCLEROSIS

ÅIncreased expression of extracellular matrix (ECM) genes causes skin and internal 
organ fibrosis in SSc (Bhattacharyya et al. Nat. Rev Rheumatol. 2011)

ÅProgressive organ fibrosis and vascular damage results in chronic morbidity and high 
mortality in SSc (Allanore et al. Nat. Rev Dis Primers 2015)

ÅNo FDA-approved therapies to stop the process of fibrosis in SSc (Denton, Clin. Exp. Rheumatol 2015)
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ANABASUM TREATMENT SIGNIFICANTLY INHIBITS EXPRESSION 
OF EXTRACELLULAR MATRIX PATHWAY GENES
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Average expression of 35 genes that map to the ECMpathway on a per patient basis
(example genes include TGF̡, CTGF, collagens, fibronectin, tenascin, decorins, thrombospondin 1, SERPINE1)

Anabasum                                                      Placebo 

p-values calculated by paired t-test



GENE EXPRESSION IN SYSTEMIC SCLEROSIS SKIN IS 
DOMINATED BY SUBSETS OF ñINTRINSICò GENE EXPRESSION
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ÅSubsets based on gene expression profiling in skin

ÅReproducible in four independent cohorts and across tissues (Milano et al. PLoS ONE

(2008); Pendergrass et al. J. Invest. Dermatol. (2012); Hinchcliff et al. J. Invest. Dermatol. (2013); Johnson et al. PLoS ONE (2015); 
Mahoney et al. PLoS Comp Biol (2015); Taroni et al. Arthritis Res. Therapy (2015); Taroni et al. Genome Medicine (2017), in press

Varga and Hinchcliff Nature Reviews 
Rheumatology10, 200ς202 (2014)Fibroproliferative


