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Item 7.01. Regulation FD Disclosure.

On March 13, 2017, Corbus Pharmaceuticals Holdings, Inc. (the “Company”) used the slides attached hereto as Exhibit 99.1 in
connection with management presentations to describe its business.

The information in this Current Report on Form 8-K under Item 7.01, including the information contained in Exhibit 99.1, is being
furnished to the Securities and Exchange Commission, and shall not be deemed to be “filed” for the purposes of Section 18 of the Securities
Exchange Act of 1934 or otherwise subject to the liabilities of that section, and shall not be deemed to be incorporated by reference into any
filing under the Securities Act of 1933 or the Securities Exchange Act of 1934, except as shall be expressly set forth by a specific reference
in such filing.

Item 9.01. Financial Statements and Exhibits.

(d) The following exhibit is furnished with this report:

Exhibit No.  Description

99.1 Investor Presentation.
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Exhibit 99.1

CORBUS

PHARMACEUTICALS Developing Breakthrough Therapies for
Rare Inflammatory and Fibrotic Diseases

Research & Development Day
March 13, 2017
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FORWARD-LOOKING STATEMENTS

This presentation contains certain forward-looking statements, including those relating to the Company's product
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, “expect,” “anticipate,” ‘“intend,” “plan,” “believe,”
‘estimate,” “potential,” “predict,” “project,” “should,” “would” and 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 Company’s filings 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.
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AGENDA

« Introduction
* Yuval Cohen, Ph.D. — Chief Executive Officer

+ Anabasum: Background, MOA and Updates
+ Barbara White, M.D. — Chief Medical Officer

+ Systemic Sclerosis Phase 2 Study: Gene Expression Patterns
+ 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.
* Human Blister Model: MOA in a Clinical Model of Inflammation/Resolution
+ Derek Gilroy, Ph.D. — Head, Centre for Clinical Pharmacology and Professor of Immunology at Queen Mary
College, University College London
+ Cystic Fibrosis: Biochemistry of Inflammation and Ex-Vivo Lung Macrophage Data
+ Michael Knowles, M.D. - Professor 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
+ Cystic Fibrosis Phase 2 Study: Role of Inflammation, Protocol, Study Design and Outlook
+ James Chmiel, M.D., M.P.H. — Professor 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
+ Closing Remarks
* Yuval Cohen, Ph.D. — Chief Executive Officer CURBUS\




Anabasum: Background, MOA and Updates

Barbara White M.D.
Chief Medical Officer
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ANABASUM

+ First selective cannabinoid receptor type 2 (CB2) agonist to
target inflammatory and fibrotic diseases

+ Synthetic small molecule with oral dosing

/ CB2:

resolution receptors in
immune system

CB 2 receptors

Immune cells

CB2

* Receptor in immune and endocannabinoid systems

+ Preferentially expressed on immune cells

+ Expressed following cellular activation

+ Triggers resolution of innate immune responses

+ Surface expression returns to low basal levels
when resolution is complete

CORBUS




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

Anabasum
HO_O

OH
o O CiHia

@ | ) @ T Resolution [ ) HOMEOSTASIS: RESOLUTION of

Anabasum is not inmunosuppressive

* Infection
+ Inflammation
* Fibrosis
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MICHAEL WHITFIELD: GENE EXPRESSION CHANGES IN SKIN BIOPSIES
FROM ANABASUM PHASE 2 SYSTEMIC SCLEROSIS TRIAL

Anabasum

I- HOMEOSTASIS: RESOLUTION of
+ Infection

* Pro-inflammatory lipids * Pro-resolving lipid mediators Inflammation

+ Vasodilation/ edema + Pro-resolving macrophages

.
+ Chemokines + Clearance of bacteria 0-

+ Tissue infiltration with neutrophils ~ * Resolution of tissue infiltration with
and other inflammatory cells inflammatory cells

+ Pro-inflammatory cytokines

+ Vascular growth factors

+ Pro-fibrotic growth factors

+ Extracellular matrix production

CORBLS




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

Anabasum

HO.___O
m
] @ 1/ Resolution I- HOMEOSTASIS: RESOLUTION of

* Pro-inflammatory lipids

+ Vasodilation/ edema + Pro-resolving macrophages
+ Chemokines - Clearance of bacteria * Fibrosis
+ Tissue infiltration with neutrophils + Resolution of tissue infiltration with

and other inflammatory cells inflammatory cells

* Pro-inflammatory cytokines

+ Vascular growth factors

+ Pro-fibrotic growth factors

+ Extracellular matrix production
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MICHAEL KNOWLES: ANABASUM REDUCES “INFECTION”-INDUCED

INNATE IMMUNE RESPONSES BY HUMAN CYSTIC FIBROSIS ALVEOLAR

MACROPHAGES

0 Ceha

Anabasum
HO.___O

OH
H

@ 3 @ [ Resolution ﬁl- HOMEOSTASIS: RESOLUTION of

+  Pro-inflammatory lipids

+ Vasodilation/ edema

+ Chemokines

+ Tissue infiltration with neutrophils

Pro-resolving lipid mediators

+ Pro-resolving macrophages
+ Clearance of bacteria

and other inflammatory cells
+ Pro-inflammatory cytokines

+ Vascular growth factors

+ Pro-fibrotic growth factors
+ Extracellular matrix production

+ Resolution of tissue infiltration with

inflammatory cells

10

* Infection

+ Inflammation
* Fibrosis
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JAMES CHMIEL: IMPORTANCE OF INFLAMMATION IN CYSTIC FIBROSIS

Pathologic processes of unresolve
* Infection

* Inflammation
* Fibrosis

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

+ Systemic sclerosis: next steps in development program
following end-of-Phase 2 meeting with FDA — March 2017
Cystic fibrosis: data from Phase 2 study — March 2017

+ Dermatomyositis: data from Phase 2 study - summer 2017

+ Systemic lupus erythematosus: Phase 2 study start— 2Q17

CORBUS
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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

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

* Anabasum is hitting pathways thought to be of high importance to SSc. Three
representative pathways, each highly relevant to SSc, are modulated by anabasum
+ Extracellular matrix-related genes decrease expression with treatment
* Inflammation-related genes decrease expression with treatment
* Lipid metabolism genes increase expression with treatment

+ These quantitative gene expression data corroborate evidence of clinical benefit in the
trial, as does results from a quantitative modified Rodnan skin score surrogate test.

) GEISEL ‘
Py Celdara Medical CURBUS\
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APPROACH TO AND RESULTS OF ANALYSES OF GENE EXPRESSION IN SKIN
BIOPSIES FROM SUBJETCS WITH SYSTEMIC SCLEROSIS TREATED WITH
ANABASUM AND PLACEBO

Gene Expression Bioinformatic
Sample Collection Data Collection Analyses 1937 genes (FDR<5%)

Downrequlation of:
- ECM organization

Randomization

Differential Expression

i \ | pre-and post-treatment | - Collagen metabolism
anabasum :
(N-23) » » : ! - Inflammatory response
B o i ! - Response to cytokine
£3Z QL0 ! - Angiogenesis
[} > 5 1 : H .
g &2 | ! N=26 | PathwayAnaysispre- | |ncreased Expression of:
o E =~ | ! g ! and post-treatment Liid metaboli
. ! | | comparing anabasumto | IPIIC aN0RERI0CESS
g » » i ! placebo - Fatty acid metabolism
k | | /- Lipid biosynthetic process
- 5 : - Lipid oxidation
E Skin Biopsies l . - Peroxisome
B GEISEL :
W e Celdara Medical  CORBUS )
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INFLAMMATION IS A KEY DRIVER OF TISSUE DAMAGE IN
SYSTEMIC SCLEROSIS

Inflammation is associated with active SS¢ (eviewed in Johnson et

al. 2015 Seminars Immunopathology)

Proliferation

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

TGFB ERK/MAPK
* None are FDA-approved for treatment of SSc

Fatty acids

2015 PLoS Comp Biol)

AN 9
+ An immune - fibrosis link is a common feature of all . Interferon

affected organs analyzed (Taroni et al. Genome Medicine 2017, In Press)

SSc risk polymorphisms fall into immune genes wanoneyetal .

M2 macrophages

Adapted from Mahoney et al. 2015 PLoS Comp Biol

GEISEL )
Celdara Medical CURBUS\
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ANABASUM TREATMENT SIGNIFICANTLY INHIBITS EXPRESSSION
OF INFLAMMATORY RESPONSE GENES

Average expression per patient of 47 genes that map to the Inflammatory Response pathway
(example genes include CCL1, CCL2, CCL5, CXCL10, IL4R, ICAM1, multiple interferon-induced genes, and TLR9)

Anabasum Placebo
154 p<0.0001 15, p=0.3054
1
g g
S 3 1.01
[ ® T
>3 >3
ck cs
SE SE 05
2o 28
g5 g5
M
w i
-0.5 T 0.5 T T
Baseline Post-treatment Baseline Post-treatment

p-values calculated by paired t-test

LY GEISEL Celdara Medical CURBUS\
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EXCESSIVE EXTRACELLULAR MATRIX DEPOSITION (FIBROSIS) IS
A HALLMARK OF TISSUE DAMAGE IN SYSTEMIC SCLEROSIS

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

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

« No FDA-approved therapies to stop the process of fibrosis in SSC (enton, cin. Exp.
Rheumatol 2015)

LY GEISEL ,
&) vioicin Celdara Medical CURBUS\
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ANABASUM TREATMENT SIGNIFICANTLY INHIBITS EXPRESSSION
OF EXTRACELLULAR MATRIX PATHWAY GENES

Average expression of 35 genes that map to the ECM pathway on a per patient basis
(example genes include TGFB, CTGF, collagens, fibronectin, tenascin, decorins, thrombospondin 1, SERPINE1)

Anabasum Placebo
2.0 p=0.0002 2.0 p=0.4840
1
8 @ 1.54
20 =N
© T © T 1.0
s 8
oc S £ 0.5
28 28
58 £8
X X
1] W
1.0 r T -1.0 T T
Baseline Post-treatment Baseline Post-treatment
p-values calculated by paired t-test
LY GEISEL _ \
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GENE EXPRESSION IN SYSTEMIC SCLEROSIS SKIN IS
DOMINATED BY SUBSETS OF “INTRINISIC” GENE EXPRESSION

Clinical classification

SSc
Molecular classification

Inflammatory ‘ ’ Limited ‘ Normal-like

Varga and Hinchcliff Nature Reviews
Rheumatology 10, 200-202 (2014)

+ Subsets based on gene expression profiling in skin

* Reproducible in four independent cohorts and across tissues (mianoetal. 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

Celdara Medical CURBUS\
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HIGH EXPRESSION OF THE ECM PATHWAY OCCURS IN SUBJECTS
WHOSE GENE EXPRESSION IN SKIN FALLS WITHIN THE INTRINISIC
INFLAMMATORY SUBSET

All anabasum-treated subjects

Expression values
for centroids
o
o

o
o
T

ot
> o

N=23

p=0.0002

Baseline

Post-treatment

Extracellular matrix expression
ECM gene expression high

o
o

Expression values
for centroids

]
o

o

o
o

N=13

p=0.0002

Baseline

Post-treatment

ECM

Expression values
for centroids

o

=
n

=
o

&
n

gene expression low
N=10

p=0.1663

Baseline Post-treatment

p-values calculated by paired t-test

* Decrease in ECM gene expression in anabasum-treated subjects is
preferentially driven by patients with high baseline ECM gene expression

M) GEISEL

MEDICINE
AT DARTMOUTIH
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HIGH EXPRESSION OF THE ECM PATHWAY OCCURS IN PATIENTS
WHOSE GENE EXPRESSION IN SKIN FALLS WITHIN THE INTRINISIC
INFLAMMATORY SUBSET

1 . il , * Findings are consistent with
12 . . . . . .
B Inflammatory inflammation driving fibrosis in SSc
104 s Other 9

Number of patients
o

high ECM low ECM

Fisher’s exact test

Celdara Medical CURBUS\
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ANABASUM-INDUCED CHANGES IN THE MODIFIED RODNAN SKIN
SCORE, A CLINICAL MEASURE OF SKIN FIBROSIS, PARALLEL THE

MOLECULAR CHANGES

* Pinch test at 17 sites across the body
« Standard outcome measure

AT (M Anabasum Placebo
Bl | ) Comcce 59485
) ¢ p=0.0009 P=>.
i =N 50 — 07 ' '
werymm [ | R i .-\-l
=t | e 41 - —
Abdomen i JHIll ‘ ‘r" T“J “‘"’\x @ 304 v 30
Forearm| | /Ml ‘ g R ‘ JV/EImForearm & &
¥ . N = 20 = 201
Hand ¥ ,"/‘W‘ -
O | 10-
ool () | 10
Thigh VI \ VM Thigh
\ a=no, n
= 0 T - 0 ™ T
““ : Baseline Post-treatment Baseline Post-treatment
- ‘ CEmLe p-values calculated by paired t-test
Fool M N T s GEISEL

MEDICINE
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SCLERODERMA DISEASE SEVERITY SCORE (SDSS) IS A
QUANTITATIVE MODIFIED RODNAN SKIN SCORE SURROGATE
CALCULATED FROM GENE EXPRESSION IN SKIN BIOPSIES

This mathematical model was developed and tested on hundreds of SSc skin
biopsy samples with corresponding mRSS score measured concurrently by the
same physician

« Calculated from the expression level of a subset of specific genes from the genomic
DNA microarray data

+ Validated on five independent SSc patient cohorts
* Highly correlated with mRSS (R = 0.8); not subject to inter- or intra-observer variability

Celdara Medical CURBUS\

23




ANABASUM TREATMENT SIGNIFICANTLY DECREASES
SCLERODERMA DISEASE SEVERITY SCORE

Anabasum Placebo
p=0.0029 p=0.9576
401 S — 40 —
30+ 304
() (72}
8 20 2 20
) (73]
10+ 104
0 L] L G T T
Baseline Post-treatment Baseline Post-treatment

p-values calculated by paired t-test

X GEISEL ‘
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ANABASUM’S MECHANISM OF ACTION INCLUDES CLASS SWITCH
FROM PRO-INFLAMMATORY TO PRO-RESOLVING LIPD MEDIATORS

Innate immuni
ty Lipoxins,
Resolvins resolvins

_ﬁ J. @hmnic _______ :l: ______ G’“"
,"‘ 1 Prostaglandins s rosis

Barrier break,
tissue injury

or trauma
TLeukotrienes
Microbes g H
1
i
ﬂ \ Acute inflamm‘a\nvy TESPONSE :==smeucencsnnncnemennmemaemnena pmnnnsnnn Wou!ld
Fi healing
l T Pus Non-phlogistic Maresins,
monocyte ﬁvesulvms
&ESPM“ Efferacytosis
b Neutrophil-monocyte sequence

Apoptotic

sxw ¢ neutrophil omeostasis
.88 1D il LM class Resolving
A N sthchmg &i g acrophage
e g Bacterial °Qy Resolved T cells
Cpmoattractants « ° y @ LptClearance exudate — > SPM ="
o il y .. resolvins
. 4

ﬁ Resolvins,

Post-capillary —’ > protectins

venule Adapted from Serhan Nature 510:92-101,2014; LM = lipid mediator

+ Class switch of lipid mediators from pro-inflammatory to pro-resolving is the upstream event in initiation of
resolution phase of innate immune responses and has been observed with anabasum exposure

+ Animal models — increase lipoxin A4 and PDJ2
+ Healthy human volunteers - shift from pro-inflammatory to pro-resolving lipid mediators

+ SSc patients in JBT101-SSc-001 Phase 2 study - increase in 177HDHA and D series resolvins versus decrease in 5-HETE,
15-HETE, and 15-HEPE

L GEISEL .
Celdara Medical CURBUS\\

25




ANABASUM TREATMENT SIGNIFICANTLY INCREASES LIPID
METABOLISM PATHWAY GENES IN SKIN BIOPSIES FROM
SYSTEMIC SCLEROSIS PATIENTS

Average expression per patient of 142 genes in the Lipid Metabolism pathway
(example genes include acetoacetyl-Coa synthetase, fatty acid synthase, multiple fatty acid binding proteins,
desaturases, and hydrolases, insulin induced gene 1, and SIRT1)

Anabasum Placebo
1.04
8 8 05
20 =)
g e} g g
[ © 0.04
1 -
o 3605
gy g5
%u— a.u-
w w 1-0'
1.5 T T 1.5 T T
Baseline Post-treatment Baseline Post-treatment
p-values calculated by paired t-test
Y GEISEL \
T Celdara Medical CURBUS
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CONCLUSIONS

+ Anabasum induces significant and biologically sensible molecular responses in skin
biopsies from systemic sclerosis patients, consistent with resolution of innate immune
responses

« Anabasum, but not placebo, significantly increases lipid metabolic process pathways
and decreases expression of ECM and Inflammatory Response pathways

+ This includes directionally correct changes in expression of multiple genes known to be
important in SSc

* Longer exposure to anabasum may increase gene expression effects

) GEISEL ‘
Py Celdara Medical CURBUS\
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Human Blister Model: MOA in a Clinical
Model of Inflammation/Resolution

Derek Gilroy, Ph.D.

Head, Centre for Clinical Pharmacology and Professor of Immunology at Queen Mary College,
University College London, and expert in resolution of inflammation

‘aQs’ Queen Mary

University of London
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INFLAMMATION
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TREATMENTS FOR CHRONIC INFLAMMATORY DISEASES

NSAIDs
Steroids
DMARDs
Biologics

Problem

While they alleviate symptoms....
Side effects
Do not cure underlying disease
& s CORBUS
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ACUTE INFLAMMATION

&) @@@ . @@@' & ™

@

Progression

Inflammation

{ Time (days)

Infection/injury
* Resolution is an active process
« Failure of resolution may predispose to chronic inflammation & tissue injury

= CORBLS)
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THE MODEL: UV-KILLED E. COLI INDUCED LOCAL INFLAMMATION

I.D. Bacteria Injection Laser Doppler Imager Blister Induction
——

Cwvel B Marin’ wnt Dk o Diray'™

et e Efe e '

Navel tr jonal madel of r ing i triggered

by UN=killed E. coli -
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Camera Image

Laser Doppler Image

Baseline

dhr

24hr

35

48hr

72hr
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ENDOTOXIN CLEARANCE

36

24h

48h

lllllllll




Study groups

: Placebo, BD

:anabasum Smg, BD day 1-4am
: anabasum 20mg, BD Day 1-4am
: Prednisone 15mg, OD Day 1-4am

+ Doppler  + Doppler + Doppler + Doppler + Doppler + Doppler
+ Blood + Blood + Blood + Blood + Blood L
= Ld UVKEE + Blister + Blister
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BLISTER PMNs
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CYTOKINES/CHEMOKINES

CORBUS

39




IFNy
{pgiml)

1500
= -
i ‘g 1000

40

1000
80004

3-& 60014
20004
20004

R 0 CORBUS




LIPIDS
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RvD1
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Tatalflux
{Perfusan units]
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MECHANISM
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PRIMARY ENDPOINT
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Q&A
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CF: Biochemistry of Inflammation and
Ex-Vivo Lung Macrophage Data

Michael Knowles, M.D.

Professor 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

THE UNIVERSITY
of NORTH CAROLINA
at CHAPEL HILL

&=
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INFLAMMATION IN CYSTIC FIBROSIS (CF) LUNG DISEASE

+ Lung disease in CF is initiated by thick mucus, reflecting mutant CFTR and failure to fully
hydrate bronchial mucus, which results in defective mucociliary clearance

+ Infection occurs rapidly due to defective mucociliary clearance, and the associated
inflammatory response to infection is severe and persistent

+ Infection and inflammation includes a massive influx of neutrophils, which contributes to
irreversible damage to bronchi (“bronchiectasis”)

+ Anti-inflammatory therapy (systemic steroids, 1980s; high-dose ibuprofen,1990s) slow/reduce
bronchial wall damage and loss of lung function, but are not currently used due to adverse
effects

+ Pulmonary macrophages are critical innate host defense cells in the lung, as ingest & Kill
microbes and secrete inflammatory mediators in response to infection

+ Pulmonary macrophages from CF patients exhibit exaggerated basal and LPS-induced
cytokine (TNF-a & IL-6) production*, which contributes to irreversible lung damage

= THE UNIVERSITY
I| “ of NORTH CAROLINA CURBUS\
i 1 PHARMACEUTICALS
— IEGHARELMITE *Lubaba, B.......Ribiero, C., 2015, Am J Respir Crit Care Med
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EFFECT OF ANABASUM (CB2 RECEPTOR AGONIST) ON
CYTOKINE PRODUCTION BY PULMONARY MACROPHAGES FROM
CF PATIENTS

Rationale: Macrophages play a key role in lung host defense, and secrete inflammatory
mediators in response to microbial infection. Pulmonary macrophages from CF patients are
hyper-inflammatory*, and contribute to progressive and irreversible lung damage.

Objective: To determine the effect of anabasum on production and secretion of inflammatory
cytokines by CF pulmonary macrophages

Study Design: Isolated macrophages from lungs excised from two CF patients undergoing lung
transplant.”

¢+ Cultured and treated macrophages with Pseudomonas LPS (100 ng/ml) to stimulate a cytokine
(inflammatory) response

+ Treated macrophages with anabasum (1, 3, 10 yM) after LPS (“4 hrs”), at same time as LPS (“6
hrs”), and for 24 hrs before LPS (“24 hrs”)

+ Collected supernatant at 6 hrs post-LPS and tested by Elisa for TNF-q, IL-6, and other cytokines
- THE UNIVERSITY 0
”l| of NORTH CAROLINA C‘Q‘R‘B‘U\S\

S=» | ¢ CHAPEL HILI *Lubaba, B.......Ribiero, C., 2015, Am J Respir Crit Care Med
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EFFECT OF ANABASUM ON TNF-a PRODUCTION BY LPS-
TREATED CF PULMONARY MACROPHAGES*

160
140
120 4 hrs
W 6/24 hrs (very similar, so combined)
100
TNF-a
(pg/ml) 80
60
40
" I I I
0
Control (Baseline) LPS 4hrs 6/24hrs 4hrs 6/24hrs 4hrs 6/24hrs

(100 ng/mL)

pM-Anabasum
*Mean data on macrophages from two CF patients
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EFFECT OF ANABASUM ON IL-6 PRODUCTION BY LPS-TREATED
CF PULMONARY MACROPHAGES*

160

140 4 hrs

W6/24 hrs (very similar, so combined)
120
100
IL-6
(pg/mL) 80
60 -
40
20
0
Control (Baseline) LPS 4hrs 6/24hrs 4hrs 6/24hrs 4hrs 6/24hrs
(100 ng/mL) 1 3 10
LM-Anabasum CURBUS\

*Mean data on macrophages from two CF patients
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EFFECT OF CB2 RECEPTOR AGONIST (ANABASUM) ON
EXPRESSION OF XBP-1s IN CF PULMONARY MACROPHAGES*: A
MARKER OF INFLAMMATORY RESPONSE**

6

5 -

4

3 -

2

| I
0

LPS 4hrs 6hrs 24hrs 4hrs Bhrs 24hrs 4hrs 6hrs 24hrs
(100 ng/mL)

Iﬁ 5~ I\ - pM -Anabasum CURBUS\

11841 1t CHAPEL HILI
e ' *Mean data on macrophages from two CF patients; **Lubamba, B......Ribiero, C., 2015, Am J Respir Crit Care Med
55

XBP-1s mRNA
Relative to 18s expression




CONCLUSIONS

 Anabasum inhibited LPS stimulated production of TNF-a and IL-6 by CF
pulmonary macrophages in a dose-dependent fashion (up to >75% inhibition)

* Anabasum inhibited LPS stimulated production of TNF-a and IL-6 by CF
pulmonary macrophages, whether anabasum was dosed before LPS, at same
time, or after LPS.

* Anabasum inhibited expression in CF pulmonary macrophages of XBP-1s,
which has a role in LPS-induced ER stress and inflammatory response®.

« Taken together, these results indicate that anabasum has the potential to
modify macrophage-mediated inflammation in the lungs of CF patients, and
offers a novel approach to benefit all CF patients, regardless of genotype.

- THE UNIVERSITY
f ORTH CAF

Ll

S=» | ¢ CHAPEL HILI *Lubaba, B.......Ribiero, C., 2015, Am J Respir Crit Care Med
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CF Phase 2 Study: Role of Inflammation,
Protocol, Study Design and Outlook

James Chmiel, M.D., M.P.H.

Professor 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

CASE WESTERN RESERVE : A
UNIVERSITY = for 856 QUniversity Hospitals  Rainbow Babies
& Children's Hospital
CORBUS

think beyond the possible
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Pathogenesis

Defective CF Gene

{

Defective /Deficient CFTR

!

Decreased Chloride Secretion
Increased Sodium Absoprtion

|

Bronchial Obstruction

!

Therapeutic Approaches

Gene Therapy

Activation of mutant CFTR
Protein Replacement Rx

Cl channel activators
Na channel blockers

Airway Clearance Rx
Bronchodilators, Mucolytics

Antibiotics: inhaled, oral, IV

Infetr:ltaon acute vs. chronic
Infl " Anti-inflammatory agents,
i amll_lna oH Anti-oxidants, Anti-proteases
\
Bronchiectasis Lung Transplant
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Normal Cystic Fibrosis
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Inflammation in the CF Lung Disease

* Begins early in life e
* Directly linked to the basic defect ' 1
. q "4

« May be present in the absence of
infection

* Excessive relative to the burden of .ﬂ.&
bacteria .

* Neutrophils and their products are
key offenders
« Persistent influx of neutrophils

* Release proteases, oxidants, DNA,
chemoattractants (IL-8, LTB4)

* Plays a key role in lung damage

Konstan and Saiman C[]RBUS\J.'
FHARMACLUTIEALS In’ 1

NACFC 2009; Plenary Session |l
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Fig. 1
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Anti-Inflammatory Trials in CF
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Anti-inflammatory Approaches

» Broad-based (multi-specific) agents
* Azithromycin, Corticosteroids, ibuprofen & other
NSAIDs, JBT-101, airway clearance, mucolytics, mucus
hydrators

« Specific drugs and biologic agents
« KBOO1A (P. aeruginosa TTSS), GMI-1051 (P,

aeruginosa PA-IL, PA-IIL), Cytokine/eicosanoid
inhibitors/antagonists, NF-_B and p38 MAPK inhibitors,
IL-10, PPAR agonists, statins, PDE, inhibitors, LTB,
receptor antagonists, adhesion molecule inhibitors,
Dornase alfa (DNA), a1-antitrypsin (elastase),
antioxidants, others
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CF Pathogens Relatve dbundance (%)

Are Anti-inflammatory Drugs Still Necessary?
Impact of Ivacaftor on Pulmonary Inflammation in G551D

=
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B0 1 EBaseling §
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Proof of Concept: Oral Corticosteroids

Alternate-day prednisone trials demonstrated the
benefits of anti-inflammatory therapy

2 - [ 1 mg/Kg prednisone-
s 1 mg/Kg prednisone

Mean FEV, Change %]
from Baseline  _
(% predicted) i

0 & 12 18 24 30 36 42 48
Time (months)

Eigen H et al. J Pediatr 1995
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Long-Term Follow-Up 4-yr Prednisone Trial

Growth and PFT assessed 6-7 years A
after completion of trial

2 Seara for Helght

» Growth impairment persisted,
particularly in boys

* Pulmonary function benefit
not sustained

2o for Kaighn

Fps o wiepesd L deas simzpas

T 1 f 3 &« & & 7 £ 5§ won
et of Follow-up

Lai etal. NEIM 342:851, 2000 Growth following prednisone therapy
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Clinical Trial of

High-Dose Ibuprofen

STUDY DESIGN:

e 4 year DB/PC

* 85 CF pts, age 5-39 yrs

* Mild lung disease
(FEV1 > 60% pred)

* |bu 20-30 mg/kg BID

RESULTS:

* Slowed PFT decline

» Slowed CXR deterioration
® Preserved IBW

* Reduced hospitalizations
* Reduced con. meds

% predicted / year

68

TO-TREAT TREATMENT (<13 yr)
0
BU IBU By
-2
-3
-4

FEV,

COMPLETED
INTENT- COMPLETED TREATMENT

P=0.02 P=0.03 P=0.005

CORBUS

Konstan et al. NEJM 332848, 1995




Extrapolating Relative Benefit

Improvement in FEV; vs. Slowing the Rate of Decline

100 Increase FEV; without
33 change in rate of decline
80 & -
FEV1 0/0 E_ 3 The “Cure
Predicted ) - o
0= “. .. Slow FEV, rate
3 “., of-decline (slope)
40 3 ;
20:IllliIIIIIIIIIIIIIIIIIII"‘IIIIIIIIIIIIIII
0 5 10 15 20 25 30 35 40
Age (years)
Corey et al., J Pediatr 1997; 131:809-814 EURBUS\\

Schluchter et al., Statistics in Medicine 2002; 21:1271-1287
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Linking FEV; to Survival

100 -
80 + S
P \ ..'. \ Living (-1.7% predicted/yr)
ercentage + . . \
Predicted \ I AN
60 - L
FEV1 & K Wy
1 . .-. ’\
. . Y Died > 20 yrs (-3.7% predicted/yr)
T kS
* *\-\_\\ Died 15-19 (-6.1% predicted/yr)
T \ Died 10-14 (-6.4% predictediyr)
Died <10 (-9.2% predicted/yr)
20 - | i +- - |- _|
0 10 20 30 40

Age (years)
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Annualized Rate of Decline of FEV, % pred

Mean Absolute change FEV1 (% predicted

Ibuprofen Clinical Trial
5 to 13 yr (efficacy)

e
i -

S Jbu (n=17)
: slope = - 0.44 % pred/yr
89% reduction
in rate of decline

P<0.005

placebo (n=19) .
slope =- 3.82 % pred/yr -

6 12 18 24 30 36 42 48
Study Month

Konstan et al. NEJM 1995
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ESCF Registry:
Ibuprofen Therapy Improves Survival

100%
90%
. . Cc}mparator--
Unadjusted Time G (N = 4385)

to All-Causes
Mortality

70%

Percentage Survival

0%
0 1 2 3 4 5 6 7
Time (years)
Mumber at risk
HDY 926 926 912 B75 T93 705 593 500

. Comparator 4385 4385 4384 3955 3540 3075 2503 206)
Kaplan-Meier:

- HDI survival = 91.5% [89.5%, 93.5%)]

- Comparator = 85.6% [84.4%, 86.8%)]
Unadjusted Cox proportional hazard = 0.522 (P<.001)
Adjusted* Cox proportional hazard = 0.736 (P=.025)

*17 covariates derived from regression »
of propensity variables vanDevanter et al. NACFC 2012 E‘D“RBUS\\
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Potential Barriers
to Ibuprofen Use in CF

Beneficial effect on lung disease not
accepted

Concerns regarding safety

Establishing individualized dose through
pharmacokinetic testing logistically difficult
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Ibuprofen therapy not adopted
by the CF Community

Chronic Medication Prescription in Eligible Patients, 1995-2015

Parcentage of Individuals
z
.: \\

5 57 9 m 03 05 or [ 1 13 15

Year

m——=Dornase alfa  =—pzithromycin  ==Hypertonic Saline  ==lhuprofen ===fprtreonam  =Tobramyzcin

2015 Median Use: 0.0 % of 6-12 yo with FEV1 > 60 % pred

CFF Patient Registry 2015 Annual Data Report, October 2016
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PGE,

Phospholipase A,

s

PGG, (PGH,)

Phospholipid

Arachidonic Acid

\{Ll poxygenase
LTA,

LTA, hydrolase
TXA, “m
@ LTD,

1 PMN chemotaxis

PGF,, (via LTByand IL-8)

mucous secretion
T edema

1 bronchoconstriction
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Immune Over-suppression?

* BIIL 284 BS

« LTB, receptor antagonist
» Suppresses neutrophil invasion

* Phase 1 study: single dose (N=30) and 14 day
multi-dose (N=24) safety/PK study

» Multinational Phase 2 study
« 6 months, 600 CF patients

« Halted early (after 420 pts) due to safety concerns
* Increased risk of pulmonary exacerbation

71
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BIIL 284 Phase 2 Time to Exacerbation

Pediatric

Patients

Qv
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0
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r I 1 31 5 1 5 1. .3 | e py e e p—" p— — E— |
0 28 56 84 112148 168 196 22 0 28 56 84 112148 168 196 224
Time (days) Time (days)

CORBUS )

Konstan et al. | Cystic Fibros 2014;13:148-155
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Was BIIL 284 too Suppressive?

* Hypothesis that over-suppression of neutrophil
invasion may have led to changes in microbial
community

* Resulting in increased respiratory signs and
symptoms in patients

* BIIL 284 mouse study*

* Mouse airways infected with P. aeruginosa
* Mice treated with varying doses of BIIL 284

* Neutrophil counts and P. aeruginosa CFU measured
in airway lavage fluids

* Diring et al. J Cystic Fibros 2014;13:156-163
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CF Inflammation: A Nuanced Target

» An exaggerated immune response has long term
negative consequences for the CF lung

HOWEVER...

* The immune system also plays a critically
positive role in the CF lung
* Despite extremely high bacterial burdens in the lung
lumen, CF patients rarely develop bacteremia
* Unlike bacteria or sticky mucus or apical surface
dehydration, elimination of the CF immune
system is not a desirable therapeutic goal

80
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Speculation

Rather than trying to turn off pro-
inflammatory pathways with
therapeutics, perhaps the more prudent
approach is to upregulate the body’s own
counter-regulatory mechanisms
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Arachidonic Acid Pathway involved in Pathways
that both promote and Resolve Inflammation

Infestion or Injury
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JBT-101 SHIFTS THE BALANCE FROM ACTIVATION TO
RESOLUTION OF INNATE IMMUNE AND FIBROTIC RESPONSES

Impact of JBT-101 on the course of a persistent innate immune response

ﬂTﬂH

ET 101

Eﬂaehd
37101

+  Extracefiular mains produchon

—

~em [ )Homeostasis

Pro-reachang kped mediaions
Vwm ederna Pro-resobang macrophages
‘Chemolanes + Cilearance of baciena

Tizsue mfilration with neurophids + Clearance of cellular debms

and ofer milammatory cells +  Resclution of wasue ndlirason vath
+  Pro-anflammatory oytolanes niflammatory cells
+  Pro-fibrowc growh facions
+  Myofibroblast sccumulation

JBT-101 is not
immunosuppressive
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JBT-101 REDUCES CHRONIC INFLAMMATION AND RESOLVES
PERSISTENT INFECTION IN A MOUSE MODEL OF CYSTIC FIBROSIS

; 3  Total BAL Cell Recruitment Post-d BT-101 Relative Numberof Neutrophits
¥ ) T 20000 1o
il : i i
g, F
= 15000 i
& E
3 10000 | i @
E Rl H 24
t 5000 § 2
i 3
% g 5% ] 1]
L Mice WT WT CFTR.-  CFTR. WT WT CFTRA- CFTR..
Nl Pseudomonas " . A .
Wi i JBT014 i . 2 i e
e Relative Number of Alveolar Macrophages Bacterial CFU After 10 Days JET-101
' = g oo 1000 -
E]
i
*
i oo 500
+ Placebo for 10 days f o i g
oR Y% i =i
+ JBT-101 for 10 days Mica WT wT CFTR4- CFTR:. g WT wT CFTRA- CFTR-!.
5 . : -
JBT101 . - - +
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JBT-101 REDUCES WEIGHT LOSS AND IMPROVES
SURVIVAL IN A MOUSE MODEL OF CYSTIC FIBROSIS

Change in Body Weight (% Initial)

= WT DI
ot GROUP SURVIVAL RATE DAY 10

CF DIL

GF Ad

WT 55 (100%)
WT + JBT-101 515 (100%)
CF 45 (60%)
CF + JBT-101 S5 (100%)

Borficld, Tracey; Tepper, Mark 2015

COR BUS}f
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Study Design

Randomization prior to Visit 1

= All subjects randomized2:2:3 to Coharts1, 2, and 3 for Days 1-23
= Cohorts] and2 randomized 1:1 Cohorts4 and 5 for Days 29-84

* Cohort3 randomized 1:1:4 to Cohortsd, 5 and 6 for Days 29-§4

1 )
1 dem | Rl o | ST i ARy Wt
1 1
: I Cohesm 1 TET-101 1 Cehen 4 JET-101 I ]
: 14 gd g =20 : 0 e gam Nt\lacrb-\ apm o dos :
o s 1 1 I
Inclusion criteria: 1 ) Cobor2 JET100 1 Chort 5 TBT-101 i i
¥ -f‘_'lallld"ﬁl"t”_‘“f'F 3 g =2 : g nd 20 e g e p=bs !
= FEV1 = d40%predicted ] 1 1 ]
= Stable CF treatment : Cobeort & Flacebo : Cohert & Flacebo : :
' ad p=30 1 gam. andgpm., o= 20 i 1
+ 1 T 1
L/ %o v v
N ~115 TI'U l l l l ~63
Visik  Screen V1 i i Vi Vs Vi 7
Day upto-28 1 1543 293 433 5743 8543 1U3+3
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JBT-101: CF PHASE 2 CLINICAL STUDY

Top-Line Data Expected 1Q17

Primary Endpoint: Double-blind, randomized, placebo-controlled study in the U.S. and EU

Safetyand Tolerabllity «  Primary endpoints: Safaty/ tolerability
+ Secondary endpoints: Metabolipidomic profile for MOA, trends in efficacy (FEWV1, Lung
Secondary Endpoint: Clearance Index, CFQ-R Respiratory Symptom Score)

a + Exploratory endpoints: Biomarkers of disease activity and inflammation in blood and sputum,

microbicta in the lungs, PK
+ Patient number: 85 adults with CF at 21 sites US, UK, Germany, Italy, and Poland

Study Completed: + Treatment duration: 84 days treatment with 28 days follow-up

Last stbject last visit 28 D 6 Dose response: 1 mg/day, 5 mg/day, 20 mg/day and 20 mg/day twice a day

cion | wmn | ouos | emn | wwe | ee | on | e |

| IND open with FDA
Study launch

First subject dosed
Enroliment complete
Last subject last visit
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CLOSING REMARKS

Yuval Cohen Ph.D.

Chief Executive Officer, Director

CORBUS




DOWJONES

INDUSTRIAL AVERAGE

+0.1%

1922816

CONTACT US

Corbus Pharmaceuticals Holdings, Inc.

617.963.0100
info@corbuspharma.com

www.corbuspharma.com

100 River Ridge Drive
Norwood, MA 02062







