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Overall Survival: 10 and Metastatlc Melanoma
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2010 2011 2012 2013 2014 2015 2016 2017

1-yearOS  46%' 47%3 71%° 71%" 73%"
i i i I I
2-yearOS  24%' 29%3 55%° 58%/ 4%11
I I
3-year OS 22%2  21%° 58%12 13 42910
I 52%11 (nivo) (pembro, ph1)
5-year OS 18%*

I 34%° ) I

(nivo, ph1
* Previously treated pts (ipifgp100 vs. ipi vs. gp100). ” Previously untreated pts (ipi/DTIC vs DTIC).
1.Hodi et al, N Engl J Med 2010. 2. Schadendorf et al, J Clin Oncol 2015. 3. Robert et al, N Engl J Med 2011. 4. Maio et al, J Clin Oncol 2015. 5. Robert et al, N Engl J Med 2015. Pooled data
from pembro 10Q2 and 10Q3. 6. Schacter et al, Lancet 2017. 7. Atkinson et al, SMR 2015. 8. Weber et al, SMR 2016. 9. Hodi et al, AACR 2016. 10. Robert et al, J Clin Oncol 2017. 10. Larkin et
al, AACR 2017. 12. Wochok et al, N Engl J Med 2017. 13. Postow et al, SITC 2017 (pooled ph2/3).
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Adjuvant Ipilimumab in High-Risk

- Overall Survival
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Patients Alive (%)

Melanoma
No. of Deaths/ 5-Yr Rate
Total No. (95% Cl)

%
Ipilimumab 162/475 65.4 (60.8-69.6)
Placebo 214/476 54.4 (49.7-58.9)

Ipilimumab

Placebo

5 deaths in ipilimumab arm from iIrAEs

Hazard ratio for death, 0.72 (95.1% Cl, 0.58-0.88)
P=0.001

0

No. at Risk
Ipilimumab 475

1 2 3 4 5 6 7 &

Year

431 369 325 290 199 62 -

Placebo 476 413 348 297 273 178 58 8

Eggermont et al. NEJM 2016



Adjuvant nivolumab vs ipilimumab in High-Risk Melanoma
3 mg/kg IV q 2 weeks x 1 year

: : Table 2. Adverse Evens*
A Intention-to-Treat Populaton E—
Nivolumab Ipiimumab
1004 Bvent N=452) (N=453)
904 Any Grade Grade 3 or4 Any Grade Grade3or4
g B0 nuthber of patients with evert (percent)
- Nivolumab: 14 events 453 ptiets Ay adverse event 438(%9) 115 (254) 446 (385) 250(552)
2 T e Adan Treatment-related adverse event} 385 (85.2) 65 (144) 434958) 208 (45.9)
% o o o R Fatgue 156 (343) z@ 149 (329) ’
n o0 )
. h . . ‘ }
4 Hazard rato, 0,65 (97.56% C1, 0.51-0.3) Dlar,’ ) e T e o0
¢ A sl Pruritus 105 23.) 0 152 (336) 5(LY)
E - o Iplimumab: 206 events 453 patients Rash 9 (199) 5(L1) 133 294) 14(3))
. Nausea 68 (15.0) 102) 91 (20 0
g 30+ Athralgia 7 (1L5) 102) 9(108) 2(04)
7 0 Asthenia 57 (126) 102) 53 (1L7) 4(09)
g Hypothyroidism #9(108) 102) 368) 2004)
104 Headache 40) 102) 19(174) 7(13)
0 Abdominal pain (64 0 46(102) 1(02)
! ! ! ! ! ! ! ! ! Increase n ALT level %(62) 5(L1) 66 (144) %5)
0 3 b d I B 8 1l 4 i Increase in AST level 25(55) 204) 60 (132) 19(42)
Months Maculopapular rash “53) 0 50(1L0) 9(20)
Hypophysits 7(15) 204) 48(106) 1124)
No. at Risk Pyreria (15) 0 54{1L9) 2(04)
Nivolumab X N 1% A v A 3§ AN | R/ il 5 0 Any adverse event leading to discontinuation #0) 2 148) 13 (426) 140308
|pi|imumab 453 104 14 69 Iy, 05 184 5% 1 0 Treatmle‘nt-re!ated adverse event leading to discon- BT léﬁ 189 (417) 136@
tinuation

Weber et al. NEJM 2017



Adjuvant Pembrolizumab versus Placebo in Resected Stage
Il Melanoma, EORTC 1325/KEYNOTE-054

B Patients with PD-L1-Positive Tumors
Total Mo with Hazard Ratio

1003 Pembrolirumab :‘: Evfm il Elﬁ?::-.l.ﬂ'.l &9 H R = O . 5 7

Placebo 4z

-]
= -1
i L

H
é g 704 A Overall Intention-to-Treat Population
' 60 Total Mo, with  Harsed Ratio
EE 5 M. Event (s C1)
Sk 100 Pembeolirumab 514 115 057 f43-074)
55 ] - H}_\R Placebo 505 16 100
™ I [ e SR Wi g
[ % 16 il-E K LR s =
‘ i .
] i ] 9 ] ] E E :D-. Plages:
= e 38
Mo, at w
F':r“:ro .ri-r...h 28 0 350 31 6 156 61 13 E 04
Placebo 5 35 3T M 23 14 58 1 104 A
C Patients with PO-L1—Negative Tumors b ! § 5 12 15 18 21 24
Total Mo with  Hazard Ratio Months
1004, Na, Evert [@5% C1) Mo at Risk
¥ QE:_L.‘\LW : Pombrlivumeb 53 »  L7Ex-ob Pembrolizumab 514 433 413 3% 33 W@ M 15 0
5w i, Placebo ! : Placeba 505 415 361 313 64 157 60 15 O
T i, o - |
£ o . In the overall intention-to-treat population, the
33 ol 12-month rate of recurrence-free survival was
E 75.4% (95% Cl, 71.3 to 78.9) in the pembrolizumab
o H group and 61.0% (95% CI, 56.5 to 65.1) in
¢y B g R R the placebo group
Moniths
::,' :: o sh ;59 51 47 e 7 W W0 2 0

@=8py « » » » 12 5 1 o Eggermont AMM et al. NEJM 2018



Other adjuvant trials with pending data

¢ S1404
 |[FN/ipilimumab vs. pembrolizumab

e Accrued; results pending
 Inclusion criteria: l1IA (N2a), llIB, IIC, IV

 CheckMate 915
e nivolumab vs ipilimumab + nivolumab
(attenuated)
e Ongoing
* Inclusion criteria: lI1B,IIC,IID, IV (AJCC 8t
edition)



Adjuvant therapy of high risk BRAF V600
mutant melanoma

__ RELAPSE-FREE SURVIVAL OVERALL SURVIVAL
EGEMD ™ (PRIMARY ENDPOINT) SMD"™“" (FIRST INTERIM ANALYSIS)

10 1.0 1y, 97%
2y, 9%
091 09- . 3y, 86%
8 0 1y, 4%
E : P=.0000000000000153 084 |
:_nu. 0.7 2y, 67% 07 3y, 7%
LT
2 05l 3y, 56% 054
2
s H'_h—-_.\"m N
2
< 04 2y, 4% "
g 3y, 39%
£ 03 Benis,  Wedan  HR e 03 Brents,  Medan W
g o] Grow N (@5%Clmo  (95%CI) 02 Group n(%)  (959%ClLmo  (35%C)
9 7| Dabrafenib plus NR 7| Dabrafenib plus NR
b5 166 (38) 047 80(14) y 057
04+ trametinib :Mig-lglﬁ} (033058) 014 trametinib (NF:J:R) (042075);
| = A
004 Placebo 248(57) ) P< 001 00- Placebo 93(22) (NRAR) P=.0006
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 Ll T 1 T Ll 1 T T
0 2 4 6 8 1012 14 16 18 20 22 24 25 28 30 32 3% 35 38 40 42 44 45 48 90 5 0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 32 ¥4
No. at Risk Months From Randemization Months From Randomization
Dabrafenib plus trametinib 438 413 405 392 382 373 355 336 325 209 262 276 263 257 233 202 194 147 116 110 66 52 42 19 7 2 ¢ b 438 426 415 414 408 401 305 387 381 376 370 366 362 352 328 301 201 233 180 164 105 82 67 8 12 5 0 0
Placeho 430 %7 222 280 283 243 210 203 108 185 178 {75 163 166 158 141 138 106 &7 86 50 1 30 0 3 0 0 432 425 415 410 401 386 378 362 346 337 328 323 308 303 284 269 252 N2 164 152 W4 B4 51 17 7 1 0 O
ML el el . boundary (P = 000018).

Long, GV et al. NEJM, 2017



EEEMI™" SAFETY SUMMARY

Dabrafenib Plus Trametinib

AE Category, n (%)
Any AE 422 (97) 238/054 380 (8)
AEs related to study treatment 398 (91) 212 (63)
Any grade 3/4 AE 180(41) 25 494/31.6% 61(14) |
Any SAE 155 (36) 44 (10)
SAEs related to study treatment 17 (27) 17 (4)
| Fatal AEs related to study drug 0 0
AEs leading to dose interruption 289 (66) 65 (19)
AEs leading to dose reduction 167 (38) 11(3)
AEs leading to treatment discontinuation? 114 (26) 9.7%/13.8% 12 (3)

AE, adverse event; SAE, serious adverse event.
4 Most common AEs leading to treatment discontinuation in the dabrafenib plus frametinib arm were pyrexia (9%) and chills (4%).
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(Neo-)adjuvant ipilimumab + nivolumab (IPI+NIVO) in palpable stage Ill melanoma:

Updated data from the OpACIN trial and first immunological analyses

Key eligibility criteria

* Histologically confirmed stage 3b metastatic ~ * Adults at least 18 years of age " PB|MC Adjuvant arm
cutaneous melanoma, palpable disease (no in-  * World Health Organization (WHO) Performance palpable 4xipi 3mg/kg + nivo 1mg/kg q3wk
transit only) of the axilla or groin StatusOor1 melanoma | | |

* No prior immunotherapy targeting CTLA-4, + Presence of at least two of the defined HLA et RBRIC REMC PBMC P
PD-1or PD-L1 alleles that allow MHC tetramer analysis :sr"‘fﬁzﬁ _®

* Normal LDH I PEBMC

PBMC | Neo-adjuvant arm
tumor
. biopsy —I 2x ipi + nivo }_ surgery I_@_

Efficacy HLA typing | |

« Pathological response rate the neo-adjuvant arm. Pﬂﬂ;g PBMC Pihrﬂc PBMC PEMC

* 5 patients relapsed, all relapseSwefe early after post-surgery (median =
of 4.2 manths). week R ; ) 5 1:

. 2llatients in the neo-adjuvant arm relapsed (SD, only 2
cours&sdte to grade 3 colitis, PD only 1 course due to grade 3
dermatitis). o]

. 3/1 atients relapsed so far in the adjuvant arm (one had 3 _I:LD_«
cours®s=ard two had 2 courses, stopped due to colitis, hypophysitis, % a0 e ne
and colitis, respectively). ]

» So far 9/20 (33%) patients recovered fully from % “7

irAEs, 11 patients have ongoing AEs (8 need only £
hormonal substitution, 3 have other ongoing g 7
irAEs: low-grade diarrhea, PNP, and rash + é
elevated ALT/AST). g™ T
= All patients are still alive; however two are E == Nec-Adiuvantianm

o

progressive upon last line standard therapy. S S S —

Conclusions

* Neo-adjuvant ipilimumab + nivolumab induces unexpected high frequency and depth of responses, but also a high percentage
of grade 3 and 4 toxicities.

-
a
&
Y
a

* At median follow up of 14 months none of the responders in the neo-adjuvant arm has relapsed.
* RNAseq based methods and mutational load do not seem to identify all patients with favorable outcome.

* Selective protein profiling (26 antibodies) of tumor (CD45lo) and margin areas (CD45hi) by the Nanostring™ microscope
technique identified PD-L1 and B2M (absolute protein counts) as possible markers to identify patients benefitting from
(neo)adjuvant ipilimumab + nivolumab; multi-parameter analysis might improve specificity.

Rozeman E et al. ASCO 2017



Neoadjuvant plus adjuvant dabrafenib and trametinib versus standard of care in patients
with high-risk, surgically resectable melanoma: a single-center, open-label, randomized,

phase 2 trial
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i 80 HR 0-025, 95% C1 0-0002-0-29; p=0-002
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- 7(0) 3 A (number censored)
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Amaria R et al. Lancet 2018



T cell checkpoint modulation

Single Agents
« Agonists
« Anti-ICOS
« Anti-GITR
 Anti-OX40
 Anti-41BB (CD 137)
« Anti-CD27
 Antagonists
e Anti-LAG3
e Anti-TIM3
 Anti-VISTA
Combinations

IDO + ipi/pembro/durva
TVEC+ ipi/pembro
pembro/ipi + IFN
pembro + JAK/STAT
inhibitors

nivo + CD 137/TRAIL-R2
Ab/LAG-3

ipi + nivo + HDAC
inhibitors
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LAG-3 Inhibition (BMS-986016)

Figure 1. Role of LAG-3 in T-Cell Exhaustion and Anti-PD-1 Resistance

+ Nivolumab
+Anti-LAG-3

P04 PO-L1 Tumoror other infiltrating oall .
J In therapy-nalve patients, constitutive LAG-3

' % _ expression may limit the antitumor activity of

' - PD-1 pathway blockade. Anti-LAG-3 combined
/ LAG-3 MHC with nwolumab may deapen or increasa the
x durability of responses
ector
CD4+/C08+ ‘ + Antigen PO el In patients exposed to PD-1 pathway blockade,
Toall TR 4 Nivolumab adaptive upragulation of LAG-3 expression may
) U, ... +Anti-LAG-3 lead to treatment rasistance and tumcer prograssicn.
ed) M L Anti-LAG-3 combined with nivolumab may restore
+ Nivolumab J T-cell activation and tumor responsa

d
Acquires ‘ r
resktno

Nivoumab

Anti-LAG-3 (BMS-086016)
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Initial efficacy of anti-lymphocyte activation gene-3 (anti-LAG-3; BMS-
986016) in combination with nivolumab (nivo) in pts with melanoma (MEL)
previously treated with anti—-PD-1/PD-L1 therapy.

Patients, n (%) | Mel Prior 10 (n = 55)
Lactate dehydrogenase
Mormal 25 (45.5)
Mormal to = 2X LULM 12(23.6)
22X ULN 8(14.5)
Prior radiotherapy 16{29.1)
Prior systemic therapy 54(98.2)
Immunotherapy 54(98.2)
Anti-CTLA-42 32 (58.2)
Anti=PD-1/PD-L1® 52 (94.5)
Best response to prior anti—-PD-1/PD-L1¢
CR 1{1.8)
PR 12(21.8)
sD 16 (29.1)
FD 22 (40.0)
BRAF inhibitors 16(29.1)
MEK inhibitars 11 {20.0)
i
3 B LAG3= 1%
£ ; B LAG-3<1%
& B LAG-3Unknown
s}
E n
_5 = '.-a ] [ ]
g =
1 — 2
. R 3
E I.: L | [
o
éa " . .
5
|5
& Study Day

Ascierto P et al. ASCO 2017

LAG-32 1%" LAG-3 < 1%" LAG-3 Unknown
ORR = 20% ORR=7.1% ORR=0

=

Best Percent Change in Sum of Target Lesions From Baselins®

+ Anti-LAG 3 (BMS-986016) in combination with nivolumab demonstrates encouraging
initial efficacy, with a safety profile similar to nivolumab monotherapy

Treatment-related AEs of any grade occurred in 45% of patients (grade 3/4, 9%)

+ These data provide first proof of principle that combining anti-LAG-3 and anti-PD-1
in 10-experienced patients overcomes tumor PD-L1 resistance and restores T-cell
activity

« Greater and deeper response rate with LAG-3 expression 2 1% suggests that LAG-3
is a potential biomarker enriching for clinical benefit

+ Evolving tumor biology provides confidence that this combination can overcome
tumor immune escape mechanisms with the potential for broad applicability across
lines of therapy and tumor types



Luminescence (RLU)

Bispecific PD-1 x LAG-3 DART
Checkpoint Inhibitor Molecule

PD1 - LAG3
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S | TC November 8-12 + NATIONAL HARBOR, MD

CA-170 Compound Overview

* Rationally designed, Oral small molecule
* Targets 2 separate and non-redundant immune checkpoint pathways:

— (P \Programmed Death Ligand 1)
- -domain Ig-containing Suppressor of T-cell Activation) Myeloid suppressor cells and T-regs

Anti-Tumor Activity Correlated with Tumor Types

<200 400 600 800 mg GROUP 1 GROUP 2 GROUP 3
i '|—|' - naive to ICl therapy - naive to ICl therapy - received prior ICl therapy
|- | % @ - approved PD(L)1 tumor type - not approved PD(L)1 tumor type - all tumor types
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2 104 g 2 Z S (Data cut-off: 13-Oct-2017) _
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2] [ Z X = MTD and RP2D not established yet E
c - 9 — 3
(=] T o -~ 3
% 20 - . = ® No DLT or irAEs reported thus far for the dose

nu:-’ h = range of 50 — 800 mg

b 47 d

3 e e avg 112 days = TEAEs and TRAEs predominantly Gr 1 or 2 tients
m _30 on treatment on treatment and self-limiting

Bang YJ et al. SITC 2017



TIM-3 is a key immune checkpoint and
a next-generation cancer inmunotherapy target

TIM-3 negatively regulates T-cell activation
and is a marker of exhausted T cells

PD-1 resistance is associated with increased
TIM-3 expression in patient TILs

PD-1 PD-1
APC
WA , ‘
R e — & e TIM3
, :’f ¢ A ¢ A
a8 Activated
. T cell

Naive Progressive acquisition of
T cell checkpoints

CD4Tcells CD8T cells ] Isotype
— H Anti-PD-1
—— —_ cD8 CD4*CD25l0-
e P 520 520,
0 o o
b 4 5 - E 15 .
- “ L e 7
EI 20 e 5.40 o) 5 1.5 S
= 0F 3 3
%5 10. @320_ .@ $ 1.0; S 1.0;
= =2 - -
) 0 53 m T
$ ° = 0.5 = 05
i B XA B ¥ &
dra Owe & o F <0 & <
A A
Y] Y]
Koyama et al. Nature Comm. 2016. Shayan et al. Oncolmmunology. 2016.

HNSCC=head and neck squamous cell carcinoma; NSCLC=non-small cell lung cancer; PD-1=programmed death 1; TIL=tumor-infiltrating lymphocyte;

TIM-3=T-cell immunoglobulin and mucin-domain—containing-3; CE=control effusion; RE=resistant effusion; PT=primary tumor.

Weiss GJ et al. SITC 32017



Part 2 dose Expansion Cohorts

Cohort A:
anti-PD-1/L1
Treated
Melanoma

TSR-022 MONOTHERAPY

Stage 1 (n=20)

Stage 2 (n=36)

2

]/m

TSR-022 DL 1+ TSR-042

Stage 1 (n=29)

> Stage 2 (n=15)

g

A3P

TSR-022DL 2 + TSR-042

Stage 1 (n=29) > Stage 2 (n=15)

Cohort B:
anti-PD-1/L1
Treated
NSCLC

TSR-022

> Stage 2 (n=36)

TSR-022 + TSR-042

> Stage 2 (n=15)

B1 Stage 1 (n=20)
B2 Stage 1 (n=29)
B3P

TSR-022DL 2 + TSR-042

Stage 1 (n=29) ) Stage 2 (n=15)

Cohort C:

TSR-022

> stage 2 (n=36)

TSR-022 + TSR-042

> stage 2 (n=36) |

TSR-022 DL 2 + TSR-042 |

C1 Stage 1 (n=20)
= 3" line CRC
C2 Stage 1 (n=20)
r
C3b

Stage 1 (n=20) D Stage 2 (n=36) !




PEGylated IL-10 - Mechanism of Action

AMO0T0

Tumor recognizing CD8+ T cells are activated and
proliferate

AMOO010 inhibits CD8+ T cell apoptosis and induces
Granzymes and Fasl

Granzyme and Fasl induces tumor cell death
) Rationale for AM0010 + anti-PD-

Increased TCR signal

Two complementary pathways acfivated
E> Ratfionale for AMO010 + Chemo

Chemo induces immunogenic fumor cell death and » Sequoia - Phase 3

AMO010 primes a sustained immune memory PDAC 2/ Line (n=566)
FOLFOX + AMOOTO

Naing A. SITC Meeting 2017



AMOO10 (_P_egilodecokin) in 10 Therapy

* Tumor antigen recognition by CD8* T cells (TCR) AM0010 _ Granzymes
' Fasl

induces IL-10R and PD-1 on CD8* T cells . CoasTCel

- PD-1is anegative feedback (“Immune Checkpoint”)
- |l-10 expands anfigen activated CD8* T cells (cytotoxic license)

»  AMO010 (Pegilodecakin) induces
- Phospho-STATS in infratumoral CD8* T cells
- Accumulation of immune checkpoint positive CD8* T cells (PD-1* / Lag-3')
- Expansion of several hundred previously nof detectable T cell clones / patient

»  AMO010 induces objective tumor responses in monotherapy

- 2% ORRINRCC
=) - LONQlasting responsein RC and CICL (CR)
»  AMO010 synergizes with anti PD-

- Tolerated with no significant increase in AE profile over either agent in monotherapy
mmp - ORRINRCC 44% (15 of 34 pts (2 CRs), 2x expected RR)
- ORRINNSCLC 41% (11 of 27 pts, 2x expected RR)

Naing A. SITC Meeting 2017



Background

= BRAF/ MEK inhibitor combination therapy is standard of care in BRAF V600-mutant
locally advanced or metastatic melanoma,’ based on improved survival with
manageable tolerability.23

= Binimetinib (BINI): potent, selective allosteric, ATP-uncompetitive inhibitor of MEK1/24
with shorter half-life than other MEK1/2 inhibitors; may provide more rapid resolution of
toxicity upon interruption®

—~ MTD45mgBID
= Encorafenib (ENCO): ATP-competitive BRAFi with unique pharmacologic profile®
— Single agent MTD 300 mg QD

— Dose able to be increased to 450 mg QD when combined with BINI®

IC,;=half-maximal inhibitory concentration; MTD=maximum tolerated dose.

1. Chapman PB, etal. N Engl J Med. 2011:364(26):2507-2516. 5. Data on File. Array BioPharma Inc.

2. Robert C, etal. N Engl J Med. 2015:372(1).30-39. 6. Stuart DD, et al. Cancer Res. 2012;72(8 suppl):3790.

3. Long GV, et al. Lancet. 2015;386(9992)444-451. 7. Delord JP, et al. Clin Cancer Res. 2017:[Epub ahead of print]

4. Ascierto PA. et al. Lancet Oncol. 2013:14(3).249-256. 8. Sullivan RJ. et al. Journal of Clinical Oncoloav. 2015:33(15).. 3

Dummer R. ESMO 2017



PFS: COMBO300 vs ENCO300 by Central Review

100 COMBO300 vs ENCO300 (Parts 1 + 2) Median PFS in months (95% CI)
COMBO300 ENCO300 (Parts 1 + 2)*
80 —
_ 12.9 (10.1-14.0) 9.2 (7.4-11.0)
S HR (95% Cl), 0.7 (0.61-0.97)
E 60 P=0.029t
z
m
S 40
|
o
50 - 100 COMBO300 vs ENCO300 (Part 2)
— COMBO300
—=ENCO300 (Parts 1+2) < 807
0 1 <
| | | | | | |
0 4 8 12 16 20 24 28 k) E:'" 60
Patients at risk Time (months) 3
COMBO300 258 204 144 92 27 0 0 0 0 2 40
ENCO300 280 7 114 85 52 40 18 5 0 £
(Parts 1+2) . - 20
Median PFS in months (95% Cl) — COMBO300
COMBO300 ENCO300 (Part 2) ol T ENCO300 (Part 2)
12.9 (10.1-14.0) 7.4 (5.69.2) 0 A ] M % 20
HR (95% Cl), 0.57 (0.41-0.78) _ _ Time (months)
P<0.001t COMBO300 258 204 144 92 27 0
ENCO300 (Part2) g6 52 30 17 9 0

*Median duration of potential follow-up approximately 5 months longer than with COMBO300 due to longer duration in study of ENCO300 Part 1 patients.

tNominal P-value.
BiIkll—hinimatinibh- CORABO2NN—ERTM 200 ma O 2 BIK AR s BI

Dummer R. ESMO 2017
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Selected AEs of Interest

COMBO300 ENCO300 (Parts 1+2)
n=257 n=276

Median duralion of exposure, wooks

Event, % All Grades Grades 3/4 All Grades Grades 3/4
Pyrexia* 17 0 16 1
Rasht 15 1 43 5
Transaminases increased* 14 5 5 1
Retinal pigment epithelial detachment 9 <1 1 0
Left ventricular dysfunction® 6 1 3 1
Secondary skin neoplasms!! 6 1 10 1
Skin papilloma 6 0 12 0
Dermatitis acneiform 2 0 4 0
Photosensitivity* 2 0 0
Blood bilirubin increased 1 <1 0 0

*Includes pyrexia, body temperature increased, and hyperthermia.

TIncludes rash, rash generalized, rash erythematous, rash maculo-papular, dermatitis, rash follicular, rash macular, rash papular, rash pruritic, generalized erythema,
rash vesicular, dermatitis psoriasiform, and rash pustular.

_ilncludeasd alanine aminotransferase increased, aspartate aminofransferase increased, transaminases increased, hepatic function abnormal, and hepatic enzyme
increased.

fincludes chorioretinopathy, detachment of macular retinal pigment epithelium, detachment of retinal pigment epithelium, retinal detachment, and subretinal fluid.
SIncludes ejection fraction decreased, cardiac failure, left ventricular dysfunction, left ventricular failure, cardiac output decreased, and ventricular hypokinesia.

lincludes basal cell carcinoma, Bowen's disease, keratoacanthoma, lip squamous cell carcinoma, neoplasm skin, squamous cell carcinoma, and squamous cell
carcinoma of skin.

#Includes photosensitivity reaction, solar dermatitis, and sunburn.

PRI LIt @I T ASARIRASAAN RIS ARR o ST L PR A PP RS T 18
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Induction of Telomere Dysfunction Prolongs Disease Control of
Therapy-Resistant Melanoma

Authors: Gao Zhang,l Lawrence W. Wu,' Ilgen Mender,” Michal Ba1‘211‘_5I—I-‘u:)1~:ni_,3 Marc R.
Hammond,’ Omotayo Ope.' Chaoran Cheng.* Themistoklis Vasilopoulos,’ Sergio Randell,' Norah
Sadek.' Aurelie Beroard,! Min Xiao,'! Tian Tian,* Jiufeng Tan,' Umar Saeed,' Eric Sugarman,’
Clemens Krepler,' Patricia Brafford,' Katrin Sproesser,' Sengottuvelan Murugan,® Rajasekharan
Somasundaram,' Bradley Garman,’ Bradley Wubbenhorst,” Jonathan Woo,' Xiangfan Yin,! Qin
Liu,' Dennie T. Frederick,® Benchun Miao.* Wei Xu,° Giorgos C. Karakousis,” Xiaowei Xu,'
Lynn M. Schuchter,® Tara C. Gangadhar,® Lawrence N. Kwong, ' Ravi K. Amaravadi.® Yiling
Lu."? Genevieve M. Boland,” Zhi Wei,* Katherine Nathanson,” Utz Herbig,” Gordon B. Mills,'
Keith T. Flaherty,® Meenhard Herlyn" " and Jerry W. Shay™">"



Target-Immuno Triplets: BRAF + MEK + PD1/L1

Dabrafenib+Trametinib+ Dabrafenib+Trametinib+ Vemurafenib+Cobimetinib+
Durvalumab Pembrolizumab Atezolizumab

Multiple Triplet Combinations Launching Into

-|Phase Il
i |- Dabrafenib + Trametinib + Pembrolizumab

|- Dabrafenib + Trametinib + PDR-001

1- Vemurafenib + Cobimetinib + Atezolizumab

Weeks since Treatment Initiation

Ribas A. ASCO/SITC 2018



Cobimetinib (MEK inhibitor) + Atezolizumab (PDL-1 Ab)for
BRAF WT Melanoma Phase |

BRAF WT (n = 10) A
>
— PO E i
- 'z' — 5.:2.-.—@ confimad par RECIST w11 w
-i f; -:' 55::-.:::':."% aterakzumab o
B =
@ =0
|
g 73
g o S
E ?._ ; r__ __',-"._-_-_ ' e - ¥ .
: 3 —_———— 8 7S e s Mf? 5 AR
is N R S TRl Jicinb o R
5 Wargo JA et al. CCR 2013 T
Median safety follow-up, mo (range) 14.0mo (2.4-20.2)
Phase Il Stud y of Cobimetinib + All grade treatment-related AEs 22 (100%)
Atezolizumab versus Grade 3-4 treatment-related AEs 13 (59%)
Pembrolizumab in Patients with E”’:ﬂ 2j ate;"'“:.’"?:b'rff“:i':Es 180((346:;])
: rade 3-4 cobimetinib-related AEs %
Untreat ed BRAFV600 Wi | d -Typ € AEs leading to treatment dose modification/interruption 14 (64%)
Melanoma Treatmentrelated SAEs’ 4 (18%)
Treatment discontinuation® 3 (14%)
PROTOCOL NUMBER: CO39722 Cobimetinib discontinuation 3(14%)
All treatment discontinuation 1(5%)

Ribas A. ASCO/SITC 2018



IDO and TME Immunosuppression

Tumor Microenvironment
Trep Cell Mimwhers
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Selvan, SR. Current Cancer Drug Targets, 2016



IDO inhibitor epacadostat + pembrolizumab

— APRIL 06, 2018
WILMINGTON, Del. & KENILWORTH, N.J.--(BUSINESS WIRE)--

- Incyte Corporation (Nasdaq:INCY) and Merck (NYSE:MRK), known
as MSD outside the United States and Canada, today announced
that an external Data Monitoring Committee (eDMC) review of the
pivotal Phase 3 ECHO-301/KEYNOTE-252 study results evaluating
Incyte’s epacadostat in combination with Merck’s KEYTRUDA® in

L patients with unresectable or metastatic melanoma determined that
the study did not meet the primary endpoint of improving
progression-free survival in the overall population compared to

KEYTRUDA monotherapy. The study’s second primary endpoint of

F overall survival also is not expected to reach statistical
significance. Based on these results, and at the recommendation of
the eDMC, the study will be stopped. The safety profile observed in

ECHO-301/KEYNOTE-252 was consistent with that observed in

previously reported studies of epacadostat in combination with
KEYTRUDA.

Beatty et al. ASCO 2012
Gangadhar et al. ESMO 2016




The prevalence of somatic mutations across human
cancer types.

Mutation = Neoantigen
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LB Alexandrov et al. Nature 000, 1-7 (2013) doi:10.1038/nature12477



High response rate and high mutational load in Desmoplastic melanoma

70% overall response rate
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n=60 (out of
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*Retrospective Review

32% complete response rate
[ Pure subtype

% Overall survival (OS), median not reached
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Estimated 2 year OS 73% (Cl 62-88).
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B -Response (RECIST1.1)

Zeynep Eroglu, Zeynep Eroglu, Jesse M. Zaretsky, Siwen Hu-Lieskovan, Dae
Won Kim, Alain Algazi, Douglas B. Johnson, Elizabeth Liniker, Ben Kong,
Rodrigo Munhoz, Suthee Rapisuwon, Pier Federico Gherardin, Bartosz
Chmielowski, Xiaoyan Wang, |. Peter Shintaku, Cody Wei, Jeffrey A. Sosman,
Richard Joseph, Michael A. Postow, Matteo S Carlino, Wen-Jen Hwu, Richard A.
Scolyer, Jane Messina, Alistair J. Cochran, Georgina V. Long, Antoni Ribas.
High responserate to PD-1 blockade in desmoplastic melanomas. Nature 2018

Presented By Antoni Ribas at 2018 ASCO-SITC Clinical Immuno-Oncology Symposium



Adoptive T cell therapy can involve engineered (CAR,
TCAR) or patient-derived (TIL, PBMC) T cells

CAR
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SITC Advances in Cancer Immunotherapy Course



Engineered T-cell redirector

IMCgp100 (ImmTAC gp100 &
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Middleton ef al. ASCO 2016



Personalized neoantigen vaccines in the treatment of melanoma

Mutation 3

Whole exome sequence
Identification of tumor mutation
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DNA
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Vaccine formulation

T
sl Isolation of peptides

on tumor
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Peptides Mass spectrometry
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Cancercell Identification of peptides

2018 BrightPath Biotherapeutics Co., Ltd



Innate Immune-Tumor Sensing

» TLR agonists
+  STING agonusts

- Poly-ICLC (TLR3)
- (100 (TLR4)

- Imiquimod (TLR7)
- SD-101 (TLRY)
- CYTO003 (TLRY)

Diacylated Triacylated
Flagellin PGN lipopeptides  lipopeptides LPS

Multiple TLR agonist clinical trials
In combination with tumor vaccines
and check-point blockade on-going

TIR

[ | |_1 e |
- TLRG- ]TLRL
=

@®
a— ":‘-'-"lt_:;.,
& Pro-inflammatory Type | IFN —
cytokine production production Nucleus

Wang et al. Front, Immunol 2014



Modulation of the tumor microenvironment by intratumoral
administration of IMO-2125
00

Primed T-cells migrate
to distant tumor sites

Draining
Lymph node

Intratumoral
administration 1
of IMO-2125 Hluuu /)~

Metastases are
targeted by primed
T-cells
Increased TIL
Infiltration

Dendritic Cells A Tumor specific antigens

. CD8+ T-cells

Cornfeld, MJ. SITC 2016



Pre-Therapy
03/2016

A RandomiZed

Phase 3 Comaris

Post-Therapy
08/2016

" r . e 2
. 0

on of IMO-2125

with Ipilimumab versus Ipilimumab Alone in

Subjects with Anti-PD-1

Distant Lesions

Diab A. ESMO 2016

Refractory Melanoma
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Innate Immune-Tumor Sensing

TLR agonists
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T-VEC: An HSV-1-Derived Oncolytic Inmunotherapy Designed to
Produce Local and Systemic Effects

Local Effect:

“ Virally-Induced Tumor Cell Lysis

Healthy

OPTIiM: Ph 3 T-VEC vs GM-CSF’

— Improved Durable Response Rate (response for 26 months)
— 16% vs 2%, p<0.0001

— led to FDA approval 2015

Tumor-Specific Immune Response

CD4+ T cell
Dendritic cell g
e e by . (helper T cell)
GM-CSF | 3
Systemic > ;
y : B ; b Death of distant cancer
fumor-specific TR W0 Coge 1 cel cell
: s W RDe (cytotoxic T cell
IMmune response D e M
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e antigens Hylng
4 & cancer cell

Kaufman et al. ASCO (2014), abstr LBA9008



T-VEC + Pembrolizumab in Stage lIB-1V
Melanoma

I Stage lllb (N=1)

HHHHHHHHHHH

A phase 1b/3 Trial of Tallmogene
Laherparepvec With

Pembrolizumab in Melanoma | .

(KEYNOTE-034/MASTERKEY-

265) ﬂ

100
RECIST response = 46%, no increase in toxicity from pembrolizumab
alone

Long et al. SMR 2015
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Uveal melanoma is a “cold” tumor that primarily metastasizes to the liver

A PD-L1 TREATMENT

- Ei _ « Chemotherapy

9 £l  Targeted RX

> 2 « Checkpoint Inhibitors
T e | TN LR SOEeS E T « TACE

@ @3 TR e ot Pt SR Ty « TAIE

Coxsackievirus A21 (CVA21)

Non-enveloped, single —stranded RNA virus

In general, CVA21 natural infection causes mild upper respiratory
illness “common cold” Targets ICAM-1/CD54

1.4 'HE

Decreased PD-1 and PD-L1 expression in UM metastases. (A) Representative IHC for CDS, PD-1, and PD-L1 in UM and CM metastatic
tissues. Quantification of CDS8 (B), PD-1 (C), and PD-L1 (D) in UM and CM metastases as counts/mm2 (B-C) and % positivity (D). Each dot
represents a sample. Green, PD-L1-positive; Purple, PD-L1-negative. Statistical comparison between UM and CM cohorts was performed
using non-parametric Mann-Whitney test (B-C) and Chi-square test (D).

Qin Y, Petaccia de Macedo M, Reuben A, et al. Parallel profiling of immune infiltrate subsets in uveal melanoma versus cutaneous

melanoma unveils similarities and differences: A pilot study. Oncoimmunology. 2017;6(6):e1321187.
doi:10.1080/2162402X.2017.1321187.
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CVAZ21 levels In tumor cells after IV
administration in stage IV cancer patients
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Liauw WS, Chern B, Shafren DR. Phase |, Open-Label, Cohort Study of CAVATAK (Coxsackievirus A21), Given
Intravenously to Stage IV Patients Bearing ICAM-1 Expressing Solid Tumours; Poster presented at: EORTC-NCI-
AACR Symposium on Molecular Targets and Cancer Therapeutics; 6-9 November 2012; Dublin, Ireland



VLA-24 Study Design

Phase 1b, open label for patients with metastatic uveal melanoma

CVAZ21 intravenous infusion — max of 8 cycles (11 infusions) per
subject

Ipilimumab co-administered AFTER first 4 doses of CVA21 on Days
8,29,50and 71

On days were ipilimumab is given with CVA21, CVA21 will be given
first.

10 patients

2-3 study sites



CNS Lymphatics

Radiotherapy
SRS

WBRT

Immunogenic
Cell Death

release N W

MHC- A

MDSCs W

TCR Repertoirefh
T-regs b

Blood Brain Barrier A\

Tumor Microenvironment

D’Souza NM et al. Front Oncol, 2016



[TABLE 1 | Current clinical trials of mmunatherapy with radiation for primany and metastatic CHS malignancy.

Stiedy  Instituticn. ClinicalTrials. Discase sile Cahorts Planned  IT machanism  EsL Primary
phasa group gov 1D accrual complelion  oulcomo
date LR
| Muti-nstitutional  NCTORBETEAT My disgnotsd  Mivolumab 4+ temomoiomida + n=320  anli-PD-1 May 2047 CE
(ChackhdalehdH) plobiasiomsa AT ws. placebn + temozsiemics
+ AT
n Muli-inslitutional NCTO2617538  Newly diagnosed Mivoiumab + AT va. n = 55 ant-PO-1 Octobar 2018 OGS
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] L sy Ity HCTIEZ338185 Mewly dagnosed,  MEDMTIE vs, MEDI4TIE + f= 108 ants-Po-1 July AT o5 PFE
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D’'Souza NM et al. Front Oncol, 2016



Metabolic approaches in IO

Adenosine (A2A receptor block)

Arginine depletion

Glutamine depletion

IDO (tryptophan) inhibition

Hypoxia inducible factor-1 (HIF-1) inhibition
Oxidative phosphorylation (OXPHQOS): metformin
other



Metabolic switch to aerobic glycolysis is essential for effector T cell

Naive/Quiescent T cell Activated T cell

L glutamine

Metabolic
Switch

Kaech S. Presented at SITC annual Meeting, Nov 2017



Role of epigenetic modification in immunotherapy of malignancy

L -
A Re-educated = 2
Sirolx eall _ =1 CXCL9/CXCL10
-
1 CD80/CD86 w

1 FAS Up-regulated gene groups Example genes

in re-educated tumour cells

IFN and IFN-related genes IFNGR1, IFNGR2, STAT1, IFIT1, IFIT2
APM genes TAP1, TAP2, LAMP7, LMP9, B2M
MHC class I/ll genes HLA-A, HLA-DRA
Co-stimulatory molecules ICAM-1, CD80, CD86
Death receptors and stress-induced ligands = FAS, MICA, MICB, ULBPs
Chemokines CXCL9, CXCL10
11| PD-L1 Immune checkpoints PD-L1, PD-L2, CTLA-4
t+ MICA/MICB
TAAs MAGEA1, NY-ESO-1
1IFN
signalling
B Immune gene Re-educated

immune gene

- Epigenetic drugs + Epigenetic drugs
Dunn J. and Rao S. Molecular Immunology 2017

mRNA



Role of epigenetic modification in immunotherapy of

malignancy
Tumour cell
BET inhibitors | PD-L1
EZH2 inhibitors T Chemokines
HDM inhibitors 1 Silenced genes

Dunn J. and Rao S. Molecular Immunology 2017

T cell

T Persistence/function



Table 1

Current elinleal trlals comblning checkpolnt inhibitors and epigenetic drugs ln vartous cancer types.

Clinteal Trials gov Recrultment status Phase  Cancer type Imune checkpoint inhibivor,  Eplgenetic drugss Other drugs
Idenuifier ]
NCTO2437136 Recrulting IbAL MNSCLE and melanoma Pembrollzumal Entlnostar
MCTOZ9E6752 Mot vet pecrulting Ib MDS following DNMTI-falled Fembrollzumab Entlonstat

therapy
NCTO2546986 Active, not n Advanced/metastatie NSCLC Pembrollzumak Oral azacytldine

recruiting

NCTO2909452 Recrulting 1 Advanced solid tumours Pembrollzumal Entlnostar
NCTH2697630 Mot vet pecrulting n Metastatle uveal melanoma Pembrollzumab Enlmostat
MCTO2E38510 Recrulting 11 Recurrent unsesectable’ Pembrolizumab Vorlnoestat

metastatie HNSCC and SGC
MCTOZE3E090 Recrulting 11 Stage [V NSCLC Pembrollzumal Warlnostat
NCTO2619253 Recrulting LAk Advanced renal or urothelial cell  Pembrolizumab Vorlnoestat

carclivona
MCTO2395627 Recrulting n Hormone reslstant BC Pembrolizumal Worlnostat Tamaxifen
MCTOR901 8945 Mot vet pecrulting n PR recurrent OO Pembrollzumak Guadecitabine
MCTO29005640 Mot vert pecrulting n PR epithelial OC Pembrolizumal Oral azacytidine
NCTO2512172 Recrulting 1 MEE advanced CRC Pembrollzumal Romidepsin withwithout

oreal azacytidine
MCTO22H0440 Active, not n Chemao-refractory metastatie Pembrolizumab Azacytidine
recruiting CRC
MNCTOZE45297 Recrulting ] Relapsed/refractory AML Pembrollzumab Azacytidine
MCTOZELA021 Mot vet pecrulting n nan Pembrolizumal Azacytidine
HCTH 928576 Recrulting n MECLC Mivolumak Azacytidine with/without
entimostar

NCTO2E]1 8958 Recrulting 1 Advanced solid tumours or Mivolumahb REx-(H11

lymplomas
MCTO2397720 Recrulting n AML Mivolumak Azacytidine
NCTO2E5996449 Recrulting n MsE Lirtlumab and nivolumals Azacytidine
MCTO2530463 Recrulting n MDS Mivolumal andsor lrtlumab Azacytidine
MCTO2ER4181 Mot et pecrulting n Advanced NSCLC Mivolumak Decitablne Oral THU
NCTOHZTI592Y Mot vet pecrulting n MECLE Mivolumak Oral decitablne Tetrahydrouridine
MCTO2S43620 Recrulting 1 Metastatie unresectable HER2- Mivoelumab with/withour Entinostar

negative BC Iptlimumahb
MCTO2635061 Mot vert pecrulting 1b Unresactable NSCLC Mivolumak and ipilimumal ACY-241
MCTOZE9O32G Mot et pecrulting 1 Relapsed /relractory MDS ar Ipilimumab Decitabine

AML
MCTO2E08437 Recrulting b nan Ipilimumak SG1-110
NCTO2032810 Recrulting 1 Unresactable stage 11TV Iplimumab Panobinostat

melanoma
MCTOZEDRATD Recrulting 1 DS Arezolizumalk Azacytidine
NCTOETORGED Mot vet pecrulting b/l THBC Atezolizumab Entlnostar
MCTO2EL197 Recrulting n MES-CRE, PR-OC, ER-positive Durvalumalk Azacytidine

amd HERZ-negative BC
NCTOZ2E1084 Recrulting ] MDs Durvalumab Oral azacytidine
MCTO2117214% Recrulting 1 MDS Durvalumab with or without Azacyridine

rremelinusah

MCTOETFS903 Recrulting n MDE, AML Durvalumahb Azacytidine
MCTUZEDS 660 Recrulting 11 Advanced solid tumours and Durvalumalk Mocetinostar

NSCLO
NCTO2915523 No vet recrulting Ibsll Refractory/recurrent epithelial Avelumab Entinostat

aC

Mote: All informaton on current clindeal trlals was obralned from ClindealTrials.gov. Abbreviations: NSCLC: non-small cell lung cancer; MDS: myelodysplastic; DNAMTE DNA
methyltransferase inhibitor; HNSCC: head and neck squamous cell carelnoma; SGC salivary gland cancer; BC breast cancer; PR platinum resistann OC ovarian cancer; MSS:
microzatellite stable; CRC: colorectal caneer; AML: acute myelold lenkaemia; MM: metastatle melanoma; TNBC: triple-negative breast cancer.

Dunn J. and Rao S. Molecular Immunology 2017



Autophagy

Galluzzi et al. Nat Rev Drug Discov. 2017 Jul; 16(7): 487-511
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 Higher gut microbiome diversity is associated with
Improved response to anti—PD-1 immunotherapy in
patients with metastatic melanoma

« Compositional differences in the gut microbiome are
associated with responses to anti—-PD-1 immunotherapy

e Antibiotics compromise the efficacy of PD-1 blockade
INn mouse tumor models and cancer patients

« Metagenomic analyses of fecal samples predicts
response to PD-1 at 3 months in cancer patients

e Gut microbiome effects on response to immunotherapy
are transferable

V. Gopalakrishnan et al. Science 2018;359:97-103;
Bertrand Routy et al. Science 2018;359:91-97



Antibiotics compromise the efficacy of PD-1 blockade in mouse tumor models and
cancer patients.
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The intestinal microbiota influences the efficacy of PD-1 blockade

The intestinal microbiota influences
the efficacy of PD-1 blockade

The enrichment of specific microbial taxa in intestines correlates with response
to PD-1 blockade in cancer patients. FMT from responders into tumor-bearing
mice improved responses to anti—PD-1 therapy and correlated with increased
antitumor CD&* T cells in the tumors. Mice receiving FMT from nonresponders
did not respond to anti—PD-1 therapy, and tumors had a high density of
immunosuppressive CD4* T, cells.
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Christian Jobin Science 2018;359:32-34
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