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Response to anti-PD -1/L1 based therapies reply on the
patients’ ability to mount a tumor specific respons e, which
IS then turned off by PD -1/PD-L1 engagements

When there is no
pre-existing
interferon-induced
immune response
in tumors then PD-
1 blockade is
unlikely to work.
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Innate and Adaptive Immunity

Innate immunity is the first line of host defense. Pathogens are
detected by receptors that recognize molecular patterns widely
expressed by microorganisms — such as DNA and RNA.

Innate responses are.
® Rapid (hours)
® Relatively non-specific
®* Transient

Adaptive immunity describes responses of T and B lymphocytes.
Pathogens are recognized by highly diverse and specific recognition
receptors produced through rearrangement and mutation of genes
within individual lymphocytes.

Adaptive responses are:
® Slow (days)
® Highly antigen-specific
® Long-lived and exhibit memory




Oncolytic Viruses

a Tumour at baseline b Tumour after OV treatment C Potential synergy with other immunotherapies
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) Nature Reviews Cancer 14, 559-567 (2014)
v" Direct tumor cell lyses

v Release of tumor antigen
v’ Attract dendritic cells
v Release of progeny virus

v Induce IFN response
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Oncolytic Virus most advanced In
clinical development

Talimogene laherparepvec (T-VEC; HSV)

Approved for the local treatment of unresectable cutaneous,
subcutaneous, and nodal lesions in patients with melanoma
recurrent after initial surgery (NCT00769704)

Pexastimogene devacirepvec (JX-594; vaccinia virus )
Phase lIb trial for hepatocellular carcinoma (NCT01387555)

Pelareorep (reovirus )

Phase Il in combination with chemotherapy in head and neck
cancer (NCT01166542)

H101 (a recombinant adenovirus )
Approved for the treatment of head and neck cancer in China



T-VEC: A Modified HSV-1 Oncolytic Virus

HS Us RS
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A\ 47 Gene

® Deletion of virulent factor ICP34.5
® Limits replication in normal cells, but replicates selectively in tumor cells

® Deletion of ICP47

® Allows tumor antigen presentation

® Insertion of the human GM-CSF gene

Induce the recruitment and differentiation of DC precursors ina
e injected tumor
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Table 1. Baseline Demographic and Clinical Characteristics
T-VEC GM-CSF
(n = 295) (n = 141)
Characteristic No. % No. %

Age, years

Median 63 64

Range 22 t0 94 26 to 91

< 65 1562 52 72 Bl

= 65 143 48 69 49
Sex

Male 173 54 77 b5

Female 122 41 64 45
Disease substage

1B 22 8 12 9

e 66 22 31 22

IVM1a 75 25 43 30

IVM1b 64 22 26 18

IVM1¢c 67 23 29 21

Unknown 1 =1 0 0
Line of therapy

First 138 47 65 46

Second or later 167 53 76 54
ECOG performance status

0 209 74 97 69

1 82 28 32 23

Unknown 4 1 12 9
LDH

= ULN 266 90 124 88

> ULN 15 5 5 4

Unknown 14 5 12 9
HSV serostatus

Positive 175 59 78 55

Negative 97 33 45 32

Unknown 28 8 18 13
BRAF status

Mutation 46 16 23 16

Wild type 45 15 23 16

Unknown or missing 204 69 95 67

NOTE. Distribution of randomization stratification factors is shown in
Appendix, Table A1.

Abbreviations: ECOG, Eastern Cooperative Oncology Group; GM-CSF,
granulocyte-macrophage colony-stimulating factor; HSV, herpes sim-
plex virus; LDH, lactate dehydrogenase; T-VEC, talimogene laher-
parepvec; ULN, upper limit of normal.

Talimogene Laherparepvec Improves Durable Response
Rate in Patients With Advanced Melanoma

Robert HI Anditbacka, Howard L Kuuﬁnun. Frances Collichio, Thormas Amatruda, Nel Serizer,

Jasan Chesney, Keith A. Delman, Lynn E Spitler, Igor Puzanoy, Sanjiv 8. Agorwals, Moharmrred Millern,
Lee Cranmer, Brendan Curti, Karl Lewis, Merrick Ross, Troy Guihrie, Gerald P. Linette, Gregory A. Daniels,
Kevin Harrington, Mark . Middleton, Wilson H. Miller Jr. Jonathan 5. Zager, Yining Ye, Bin Yao, Ai Li,
Susan Dolemnan, Ari VanderWalde, Jennifer Gansert, and Robert 8. Caoffin

Median {95% CI) DS

100 = Events/n (%) in months
e . —TVEC  189295(64) 2330195 296)
£ 8- L%, — GM-CSF 101141(72) 189016010 237)
=2
=
L 40-
=

20 Log-rank P= 051

Hazard ratio, 0,79 {95% CI, 052 to 1.00)
0 5 W 15 20 2% 30 35 4 45 50 5 60

Mo. at risk Sm'j? Month

GM-CSF 141 14 100 B 6 52 & 3F/ X 15 5
T-VEC M5 M4 MW 18 1% M5 125 95 B M 18




T-VEC Efficacy and Safety

® OPTiM study (005-05):

® Phase 3, T-VEC vs GM-CSF, melanoma stage IlIB to IV, 436
patients (292 with T-VEC)

® DRR (primary endpoint): 16% vs 2% (p<0.0001)
® ORR:26% vs5.7%
® Median OS: 23 vs 19 months (HR 0.79, P=0.07)

® Nine trials (427 patients) have been conducted to test T-VEC
safety.

® Relatively low toxicity, mostly flu-like symptoms and injection
site reactions.

® No fatal AE was directly related to T-VEC




Phase |b T-VEC+ipI In Treatment
Nailve stage [lIB-IV Melanoma

Total Grade 3
Preferred Term

Overall Survival

100% | Any event 19 (100) 5 (26)
5 so% —L'_‘—L\_‘_‘_‘_‘_‘_w_k Any attributed to T-VEC 17 (90) 3(16)t
I Any attributed to ipilimumab 15(80) 3(16)t
$ ..| Median Survival not reached Chills 11(58) :
£ | 12mon survival 72% Fatigue 11(58) 10)
= .| 18mon survival 67% Pyrexia 11(58) 1(5)
O 2 4 6 8 10 12 14 16 18 Nausea 9(47) 2(1)
S S o Study Month Rash 9 (47) )
umber o tents at Risk: .
T.VEC + Ipilimumab 18 18 i’nr 1aa ste 14 13 12 122 " Diarrhea 8 (42) 1(5)
. . , Headache 8(42) -
Responses in Injected Lesions Privitis 8 (42) s
2 e Decreasedappetite 4(21) -
s Hyperglycemia 4(21) -
s Vomiting 4(21) 1(5)
& ALT increased 3(16) -
g Back pain 3(16) 1(5)
S Influenza-like illness 3(16) 1(5)
g Pain 3(16) -
Vision blurred 3(16) -
a

n %) 6(14) 4(11) 15(43) 11{31)
Tumor srea change: 2 26% N > 50 to <26% N > .100% to < .50% I .100%




Responses in Uninjected Non-visceral and Visceral Lesions
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Visceral: N =10

n (%): 2 (20) 3 (30) 3 (30) 2(20)
_ Tumor area change: | >25% [l >-50% to <25% N > -100% to < -50% [N -100%

Both uninjected non-visceral and visceral lesions regressed
92% of uninjected index lesions regressed = 50%
39% completely regressed



Clinical Development of T-VEC for Cancer

® A Phase 1b/3, Multicenter, Open-label Trial of Talimogene
Laherparepvec in Combination With Pembrolizumab (MK-3475) for
Treatment of Unresected,Stage 11IB to IVM1c Melanoma
(MASTERKEY-265) NCT02263508

®* A Phase 2, Multicenter, Randomized, Open-label Trial Assessing the
Efficacy and Safety of Talimogene Laherparepvec Neoadjuvant
Treatment Plus Surgery Versus Surgery Alone for Resectable, Stage
I1IB to IVM1la Melanoma NCT02211131

® A Phase 1, Multicenter, Open-label Trial to Evaluate the Safety of
Talimogene Laherparepvec Injected Into Liver Tumors NCT02509507




TLRs are Key Recognition and Signaling Receptors for

Innate Immunity
G100, TLR4 agonist

T o
e

Endosome

TLR8 agonist Motolimod/VTX-2337
TLR 7/8 '



TLR9 Engagement in Different Cellular Compartments
Activates Different Functional Responses

* TLR9 engagement in
late endosome leads
to DC maturation and p—
T cell activation Endosome

Cytokines: IL-12

» |IFNa

Nucleus
Early
Endosome

- * TLR9engagement in
~_early endosome leads



Intratumoral CpG Enhances Checkpoint Inhibitory
Antibodies in Mouse Tumor Models

No treatment CpGit CpG + T cell modulation

* [Intratumoral CpG causes regression only in injected tumor

* Combination with checkpoint inhibitors (OX40 and ipilimumab) leads to
iImmune mediated regression of uninjected tumor

ouot and Levy, Blood (2009) 113:3546




Intratumoral Administration of CpG in Humans

Brody, Levy et al (2010) J Clin Onc 28:4324.

Grade IlI/IV Lymphomas, multiple treatment failures

Local irradiation + intratumoral “B-Class” CpG

4/15 responses in untreated sites, including 1 CR
Induction of tumor-reactive CD8+ T cells in many patients

Radiation

PF-3512678

Clinical
response
assessment

Kim, Levy et al (2012) Blood 119:355.

* Cutaneous T cell lymphoma (MF), = 1 treatment failures
* Local irradiation + intratumoral “B-Class” CpG

* 5/15 partial responses in untreated sites

* Treg cells reduced in injected site




SD-101: “C” Class CpG Providing Potent Stimulation of
Both TLR9 Signaling Pathways

* TLR9 engagement in
late endosome leads /
to DC maturation and "\ s
T cell activation Endosome

» Cytokines: IL-12

» |IFNa

Nucleus

Endosome

* TLR9 engagement in

SD101: 30-base, single stranded s
— arly endosome leads

ollgonucleotlde W|th cyti




Preclinical Studies Provide Support for Combining
SD-101 with Checkpoint Inhibitors

* Intratumoral SD-101 with continued anti-PD-1 treatment reverses tumor
escape from anti-PD-1 therapy and leads to long-term, immune-
mediated control of tumor growth

1000 -

100 —o¢ *o . °
200 J SD-101
‘_§ 80 —— Untreated
= . —— Anti-PD1
600 - > 601 . —— SD101+Anti-PD1
S 40- —— SD101
400 A 8
& 20- 2
200 0 T T 1
Anti-PD-1+5SD-101 0 20 40 60 80 100
0% 10 20 30 20 80 6o Days after treatment ——

Untreated Days
. Anti-PD-1




Phase 1/2 Study in Untreated Indolent Lymphoma Patients
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Clinical Development of SD -101 for Cancer

* Multicenter Phase 1/2 trial of intratumoral SD-101 plus
pembrolizumab in metastatic melanoma NCT02521870

* APhase 1/2, Non-randomized, Open-label, Multicenter, Dose
Escalation and Expansion Study of Intratumoral Injections of SD-101
iIn Combination With Localized Low-dose Radiation in Patients With
Untreated Low-grade B-cell Lymphoma NCT02266147

* A Phase I/ll Study of Intratumoral Injection of SD-101, an
Immunostimulatory CpG, and Intratumoral Injection of Ipilimumab, an
Anti-CTLA4 Monoclonal Antibody, in Combination With Local
Radiation in Low-Grade B-Cell Lymphomas NCT02254772




Tumor Immune-suppressive

Microenvironment

Myeloid-derived
suppressor cell
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* VEGF

e Adenosine
* |IDO
e[ -10
e TGFp

e Galectins

;
A

Tumour-associated
macrophage

Tumour £
cell @@

Fibroblast

Nature Reviews | Drug Discovery




IDO in Normal Physiology

IDO catalyzes the rate-limiting step in
degradation of tryptophan to
kynurenine1,2

Tryptophan

1 IDO

acid

}
I 1

J-hydroxykynurenine
| J
1
3-hydroxyanthranilic acid

Anthranilic acid

Quinolinate

DC=dendritic cell; IDO=indoleamine 2,3-dioxygenase 1; T~regulatory T cell.

Depletion of cellular tryptophan levels and
accumulation of downstream metabolites
potentially mediates immune-suppressive
effects’?

Naive
T cell

ar

Decreased Increased

tryptophan tryptophan metabolites
|
Cell cycle arrest, Apoptosis, T,,, Induction

T cell anergy cell cycle arrest

1. Munn DH, Mellor AL. J Clin Invest. 2007;117:1147-1154; 2. Curti A et al. Biood. 2009;113:2394-2401.



IDO1 Expression Is Associated with Poor
- Outcome in Several Tumor Types’

« [DO1 is highly expressed in
- .2 Kaplan-Meier survival curves in ovarian

— Melanoma - o |
— NSCLC - I I Negative (N=7)
— Ovarian cancer =
g K
_ i E <
Pancreatic cancer : Foca !
— Colorectal cancer S o | = PN
; 7 ©| Diffu
— Glioblastoma = | b
] E Sporadic (N=12)
— Squamous cell carcinoma 2§ =———
— AML o e
— Endometrial carcinoma St —— . . ;
0 20 40 60 80
— DLBCL Months after Surgery
— MDS

1. Gostner JM et al. Expert Opin Ther Targefs. 2015;19:605-615; 2. Uyttenhove C et al. Nat Med. 2003;9:1269-1274; 3. Okamoto A et al. Clin Can Res. 2005,480:161-172.



Presence of Tregs and Expression of PD-L1 and
IDO1 are Associated with a CD8* T Cell Infiltrate

Spranger S et al. Scf Transf Med. 2013;5:200ra116.

CD8 vs PD-L1

154
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Reduction In Kyn Correlates With Increases In
Lymphocyte Numbers and Responsiveness

% Change

1504

1004

504

A0-

-100

Infiltrating Cells

Q )
48

Effectors

Suppressors

IFNy (pg/m1)

175
1504
125
100
TE
50
25

ehicle

TILs

INCB24360

TDLN

IDO1 inhibitor leads to
increased numbers of TILs
and decreased Tregs in
tumors

Enhanced IFN-y secretion
from TILs observed following
IDO1 inhibitor treatment

YVehilcla INCB24360

Koblish et al. AACR poster no. 1336, 2015



Combination Inhibition is Synergistic in

Preclinical Mode

Combination with anti-CTLA4

3000

2000 ™

(mm tSEM)

Tumor Volum e
-
=}
=
=2
[

7 11 15 19 23

Days postilnoculation

Combination with anti-PDL1

Tumor Volume
(mm*+SEM)

7 11 15 19 23
Days post Inoculation
Spranger S et al. JITC. 2014;2:1-14.

Is

bted

RN

Yehicle
INCB24360
antiCTLAA4

INCB24360 +
antiCTLAA4

Vehicle
INCB24360
antiPDL1

INCB24360 +
antiPDL1

Compound(s) Dosed TGI (Day 24)
INCB024360 1%
anti-CTLA4 82%
INCB24360 + anti-CTLA4 97%
anti-PDL1 49%
INCB024360 + anti-PD-L1 92%

« [INCB024360 strongly
synergizes with anti-CTLA4
and anti-PDL1 mAbs in a
B16-SIY melanoma model

* Major biological effect was
restoration of IL-2 production
and proliferation of CD8+ T
cells already present within
the tumor microenvironment



Abstract 3025

Presented at the 2013 Annual Meeting of the
American Society of Clinical Oncology
Chicago, IL, May 31-June 4, 2013

Phase 1 Study of the Safety, Pharmacokinetics,
and Pharmacodynamics of the Oral Inhibitor of

Indoleamine 2,3-dioxygenase (IDO1) INCB024360
in Patients With Advanced Malignancies

Gregory L Beatty,! Peter J O'Dwyer,! Jason Clark,2 Jack G Shi,2 Robert C Newton,? Richard
Schaub,? Janet Maleski,? Lance Leopold,? Thomas F. Gajewski®

1Abramson Cancer Center, University of Pennsylvania, Philadelphia, PA, USA;
2Incyte Corporation, Wilmington, DE, USA; 3The University of Chicago, Chicago, IL, USA



Treatment Duration

* |n 10 patients the duration of INCB024360 therapy exceeded that of the
last prior therapy, including ipilimumab in 2 patients with melanoma

I INCB024360 Therapy
10 7 M Last Prior Therapy

|

|

G B Prior Ipilimumab for Melanoma !
|

|

8_
'}_

Patients

Dashed line represents 112 days (16 weeks) of therapy with INCB024360

Beatty, et al. ASCO. 2013 (abstr 3025).



Pharmacokinetic/Pharmacodynamic
Relationship for INCB024360

« EXxposures achieved at the doses examined provide plasma concentrations
exceeding the projected 1Cg,

100 -
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70 |
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40

Kynurenine (% inhibition)
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10 -

- (] :. - r & s " " - oam -:.l
| R T
.":f. el | -
. .fl.:. ] .I.
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0 1 2

INCB024360 Plasma Concentration, pM

Beatty, et al. ASCO. 2013 (abstr 3023).



Abstract 511

Presented at the 18th ECCO - 40th ESMO
European Cancer Congress

Vienna, Austria, September 25-29, 2015

Updated Results From a Phase 1/2 Study of

Epacadostat (INCB024360)
in Combination With Ipilimumab
in Patients With Metastatic Melanoma

Geoffrey T. Gibney,"™ Omid Hamid,? Jose Lutzky,* Anthony J. Olszanski,*
Tara C. Gangadhar,® Thomas F. Gajewski,® Bartosz Chmielowski,” Brent A. Hanks,®
Peter D. Boasberg,? Yufan Zhao,? Robert C. Newton,? Jill Bowman,®?
Janet Maleski,? Lance Leopold,® Jeffrey S. Weber!T

"Moffitt Cancer Center, Tampa, FL; “The Angeles Clinic and Research Institute, Los Angeles, CA; *Mount Sinai Medical
Center, Miami Beach, FL; *Fox Chase Cancer Center, Philadelphia, PA; >Abramson Cancer Center, Hospital of the
University of Pennsylvania, Philadelphia, PA; ®University of Chicago, Chicago, IL; "UCLA Medical Center, Los Angeles,

CA; ®Duke University Medical Center, Durham, NC; ®Incyte Corporation, Wilmington, DE

*Current affiliation: Georgetown Lombardi Comprehensive Cancer Center, Washington, DC
TPresenting author



Methods: Study Design and Treatment

« |n the initial phase 1 dose-escalation portion, 5 out of 7 patients receiving
epacadostat 300 mg BID in combination with 4 doses of ipilimumab
(3 mg/kg g3 weeks) developed clinically significant ALT elevations;
therefore, the study was amended to evaluate lower epacadostat doses

« Subsequent cohorts received 25 mg BID, 50 mg BID continuous, 50 mg BID
intermittent (2 weeks on, 1 week off), and 75 mg (50 mg AM/25 mg PM) with
4 doses of ipilimumab 3 mg/kg g3 weeks

— Doses of 2100 mg BID were not reexplored

— Patients were observed for 28 weeks for dose-limiting toxicities (DLTs) before
enroliment of the next cohort

— The dose was escalated if <2 of the 6 evaluable patients or =3 of 12 patients
experienced a DLT

— After the 4 cycles with ipilimumab, patients continued on epacadostat
monotherapy until experiencing an AE, progressive disease, or death

Gibney et al., ECCO ESMO. 2015 (abstr 511).



Figure 2. Duration of Treatment in Immunotherapy-Naive

Patients With Stable Disease or Better by irRC

&
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(S
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Patients

<

=»
=
=

B 25 mgEID

N 50 mg BID continuous
50 mg BID intermittent

B 75 mg total daily

* Complete response

&» Partial response

Response ongoing
Treaiment and response ongoing

o

0 9

18 27 36 45 54 63 72 81 90 99 108 117 126 135

Weeks

BID, twice daily; irRC, immune-related response criteria.

*Patient discontinued from study for an adverse event and did not receive subsequent therapy. The patient later achieved a partial response.

Gibney et al., ECCO ESMO. 2015 (abstr 511).



Results: Efficacy (cont)

« By RECIST, median PFS was 5.3 months in immunotherapy-naive patients
and 2.5 months in patients who had received prior immunotherapy

Figure 3B. Kaplan-Meier Estimated Progression-Free Survival in Immunotherapy-Naive
Patients vs Patients With Prior Immunotherapy by RECIST

1.0 -
Immunotherapy-naive  Prior immunotherapy

0.9 4 (n=32) (n=10)
0.8 - Median PFS, months 53 25

0.7 4
0.6 -
0.5
0.4 4
0.3
0.2 -
0.1 Prior immunotherapy
0.0 I N I I e S B S R B L
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Month

Immunotherapy-naive

1 1
I 1 | 1 1

PFS Probability (RECIST)

RECIST, Response Evaluation Criteria in Solid Tumors; PFS, progression-free survival.

Gibney et al., ECCO ESMO. 2015 (abstr 311).



Results: IDO1 Inhibition

« Pharmacodynamic analysis demonstrated dose-dependent inhibition of
IDO1 at all doses

 The degree of inhibition achieved at all doses was similar to those sufficient
in preclinical models to achieve therapeutic effect

Table 6. Whole Blood Analysis of IDO1 Inhibition
Mean = SD (Range)

Average Inhibition

Dose Group Maximal Inhibition, % (0-6 h), % Trough Inhibition, %
25 mg BID (n=4) 6015 (40-77) 70+9 (31-79) 48+29 (8-76) |
50 mq BID continuous (n=14) 87+12 (58-100) 70+20 (29-949) 46+38 (0-98)

50 mg BID intermittent (n=1) i 86 - 9 14

75 mg total daily dose (n=5) 71436 (7-90) 46+24 (7-69) 610 (0-22)

BID, twice daily, IDO1, indoleamine 2 3-dioxygenase 1; SD, standard deviation.

Gibney et al., ECCO ESMO. 2015 (abstr 311).



A Phase 1/2 Study of Epacadostat in Combination
with Pembrolizumab in Patients with Selected
Advanced Cancers (NCT02178722)

_ ) Melanoma RCC TCC NSCLC EA SCCHN

Evaluable patients®, n (%)
(n=7) (n=8) in=2) in=2) (n=2) in=1)

ORR (CR+PR) 4 (57) 2 (40) 1(50) 1 (50) 1(50) 1(100)
CRH 2 (29) 0 0 0 0 0
PR 2 (29) 2 (40) 1(50) 1(50) 1(50) 1 (100)
sD 2 (29) 2 (40) 0 1(50) 0 0
DCR (CR+PR+SD) 6 (B6) 4 (80) 1(50) 2 (100) 1(50) 1(100)
FD 1(14) 0 1(50) 0 0 0
Mot assessable 0 1 (20) 0 0 1 (50) 0

*Patients with = 1 post-baseline response assessment or discontinued from study or died before response could be assessed.

 DLT (grade 3 rash) in 1/8 patients with epacadostat 50mg BID/pembrolizumab 2
mg/kg;

 No DLTs were observed with epacadostat 100mg BID/pembrolizumab 2mg/kg.

 The most common (220%) all grade AEs were fatigue, diarrhea, rash, arthralgia,
and nausea,; the majority of these were grade 1 or 2.

 Grade 23 immune-related AEs were mucosal inflammation and rash (n=1 [4%)]

each).
SITC 30th Anniversary Annual Meeting, Abstract #142
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