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* | will be discussing non-FDA approved indications during
my presentation.
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C_\‘ Current FDA Approved Immunotherapy For
Melanoma

High-dose IL-2: advanced melanoma

* Interferon alpha-2b: HD, pegylated: adjuvant high risk resected

* Ipilimumab: advanced melanoma and adjuvant treatment of high risk resected
* Pembrolizumab: advanced melanoma

* Nivolumab: advanced melanoma, adjuvant therapy

* Ipilimumab + nivolumab: advanced melanoma

* Talimogene Laherparepvec: unresectable cutaneous, subgutaneous and nodal i
Ncce — Csite >
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Adjuvant Treatment of High-Risk Melanoma
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Adjuvant high-dose interferon alpha has been estimated to

improve OS in high risk melanoma by an absolute 3-5%.

Not all trials showed a survival benefit. Most showed RFS benefit.

Mocellin et al. INCI. 2010

© 2017 Society for Immunotherapy of Cancer
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Patients Alive (%)

No. of Deaths/ 5-Yr Rate
Total No. (9526 Cl)
%6

Ipilimumab 1627475
Placebo 214/476

65.4 (60.8—69.6)
54.4 (49.7—-58.9)

Ipilimumab

L.

Placebo

Hazard ratio for death, 0.72 (95.126 Cl, 0.58-0.88)

0] 1

No. at Risk
Ipilimumab 475
Placebo 476

431
413

Eggermont et al. NEJM 2016
®© 2017 Society for Immunotherapy of Cancer
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@ Adjuvant Ipilimumab in High-Risk Melanoma
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2 el f(\ Adjuvant nivolumab vs ipilimumab in High-Risk Melanoma
3 mg/kg IV q 2 weeks x 1 year

I/\/\/\/\UNC)THERAPYW

Table 2. Adverse Events*

A Intention-to-Treat Population

0 et -
90 Any Grade Grade 3 or4 Any Grade Grade 3 or4
0\3 80 number of patients with event (percent)
- Nivaliimah: 184 suante /482 natiante Anv adverse event 438 196.9) 115 (25.41 446 (98.5) 250 (55.2)
208 (45.9)
4
480 mg eve ry 4 weeks FDA approved *
5(L)
0 40_ MIIRUL VY LT TS i Kasn W (12.y) 3 (L) 133 |£2.4) 14 (3.1)
e Nausea 68 (15.0) 1002 91 (20.1) 0
g 304 Arthralgia 57 (12.6) 1(02) 49(10.8) 2(04)
8 2- Asthenia 57 (126) 1(02) 53(1L7) 4(09)
&' Hypothyroidism 49 (10.8) 1(02) 31 (65) 2(04)
104 Headache #(97) 1(02) 79 (17.4) 7(L5)
0 Abdominal pain 29 (6.4) 0 46 (10.2) 1(02)
! ! ! J ' J J J ! Increase in ALT level 28 (62) 5(LY) 66 (14.6) 2 (5)
0 3 6 9 1 15 18 2 U u Increase in AST level 25 (5.5) 2 (04) 60 (13.2) 19(42)
Months Ma(u|opapu|ar rash 24 (5.3) 0 50 (11.0) 9(2.0)
Hypophysitis 7(L5) 2 (04) 48 (10.6) 11 (24)
No. at Risk Pyrexia 7(5) 0 54(11.9) 2(04)
Nivolumab 453 399 353 IR 31l 291 249 1 5 0 Any adverse event leading to discontinuation 4 (97) 21 (4.6) 193 (42.6) 140 (309)
lpilimumab 453 364 314 269 252 225 184 56 2 0 Tleatme‘nt-re!ated adverse event |eading to discon- 35(7.7) 16' 189 (41.7) 136('
tinuation

Society for Immunotherapy of Cancer
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AT R Q Other adjuvant trials with pending data

* 51404
* IFN/ipilimumab vs. pembrolizumab
e Accrued; results pending
* Inclusion criteria: llIA (N2a), llIB, IlIC, IV

 EORTC-1325/KEYNOTE-054
* pembrolizumab vs. placebo
* RFS (primary endpoint) HR=0.57 favoring pembrolizumab
* Inclusion criteria: llIA (> 1Imm nodal met), I1IB, IlIC

* CheckMate 915
* nivolumab vs ipilimumab + nivolumab (attenuated)
* Ongoing
* Inclusion criteria: IIB,IIC,IIID, IV (AJCC 8t edition)@ —— @i"s’itc/;f

Society for Immunotherapy of Cancer
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EEEESMD ™™ (PRIMARY ENDPOINT)

mutant melanoma

RELAPSE-FREE SURVIVAL

OVERALL SURVIVAL
SMD™™  (FIRST INTERIM ANALYSIS)

@Adjuvant therapy of high risk BRAF V600
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2 Y47 Dabrafenib plus 166 27| Dabrafenib plus NR
a e (38) 047 60(14) 057
014 trametinib (441.2 NR) (0.39-0.58); 044 trametinib (Ni—NR) (042:0.79):
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— -t
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No. at Risk Months From Randomization Months From Randomization
Dabrafenib plus trametinib 438 413 405 302 382 373 355 336 325 299 282 276 263 257 233 202 194 147 116 110 66 52 42 iib 438 426 416 414 408 401 395 387 381 376 370 366 362 352 328 301 291 233 180 164 105 82 67 28 12 5 0 O
Placebo 432 387 322 280 263 243 219 203 198 185 178 175 168 166 158 141 138 106 87 86 50 33 30 432 425 415 410 401 386 378 362 346 337 328 323 308 303 284 269 252 202 164 152 %4 B4 51 17 7 1 0 0O

NR nnt roachad

Long, GV et al. NEJM, 2017

boundary (P= 000019)
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A 36 year-old man with a changing congenital mole
Bx 10/2012: superficial spreading melanoma 2.5 mm, non-ulcerated, mitotic rate >4/mm2: T3a, NO
Treated with WLE, negative R axillary LN bx.
* InJanuary 2017: metastatic melanoma in two right inguinal palpable lymph nodes treated with

complete nodal dissection: 11/16 LN +, extranodal disease present.
* Tumor showed a BRAF V600E mutation.

Question 1
How would you treat this patient TODAY?
a. adjuvant high dose interferon for one year
b. dabrafenib plus trametinib for one year
c. adjuvant ipilimumab at 10 mg/kg for 2 years
d. adjuvant nivolumab 3 mg/kg every 2 weeks for one year (s
e. none of the above
@ RNeoe — Csitc >
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@ 32 year old pregnant singer treated with CTLA-4 blocking Ab

IMMUNOTHERAPY™
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Ipilimumab & Immune Check-Point Blockade

Ipilimumab

Golgi
al
o
CTLA-4 =
containing
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T cell
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Increase survival
and proliferation
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Luke et al, Oncologist 2013
Schadendorf et al, J Clin Oncol 2015
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Robert et al, Robert et al, Robert et al,
0(5it9 Society for Immunotherapy of Cancer Lancet 2014 NEJM 2015 NEJM 2015

ADVANCES IN ®) Anti-PD1 Front-line anti-PD1  Front-line anti-PD1

IMMUNOTHERAPY ™ (pemprp!izumab) (nivolumab)vs.  (pembrolizumab) vs.
after ipilimumab DTIC ipilimumab

" 1
. o ' A Overall Survival - _{
0: B eotrureh 2mgly 100+ Hazard ratio for death, 0.42 (99.79% Cl, 0.25-0.73)
O At imgly| P<0.001 90 i
- 7 90+ My "
La s -
H 80 el a1
» =z Bveagy, ivolumal
i & 7] . Nvolumab )
H g il Dacarbazine  Pembelzumab, QI
3 4 .§ P /
H g 5
H “w 50
i g 40 hlyg M N
. 4 pladlag rhiki . i f H | L
PD-L1/PD-1 binding inhibits T cell Blocking PD-L1 or PD-1 allows i, : B Patients Who Died Median Survival * 1
killing of tumor cell T cell killing of tumor cell i 20 no.frotalno. mo (95% CI) a0
Y 104 Nivolumab 507210 Not reached Perbvulizurab, QI
H Dacarbazine  96/208 108 (9.3-121) 2 ho
1 0. -
§ 3 3 9 1 15 18 0 Ipilimuma —I
i
Honts T T T T %
Tumor cell 3 No. ayRy ) h : )
Tumor cell death i 0 NW‘\R" 40% V§$ ].251.329% 5 o/ "\ (o)
o Dacarbazne © 20 Y Vi 0 16 /
RR 26% .» RR42% VS, 16%.
oo e m 1
il esents B Progression-free Survival s 6 1) 4z ] 2 L] [}
8 Patients Who Died Median
1007, or Had Disease ~ Progression-free
= ) @l Progression Survival 100
& . g no.ftotal no.  mo (95% Cl) - Fembrclizumsb, QW
W LS ! = g0l Nivolumab  108/210 51(3.5-108) .
PD-L1 :. B § L Dacarbazine  163/208 22(21-24) w T Semsealzumab, GIW
5 iy 3 3
] 3 + .
: £ ; 1oL
Anti PD-L1 : cx — > g 4 Vivolumab w
i & . )
\ 3 - 3 5 S |
Anti ! — ; 2 » )
i T 3 3 404 A
PD-1 i = — ¥y Hazard ratio for death or disease o
3 £ 3 |
5 : 3 I% ki Dacsiisine progression, 0.43 (95% Cl, 0.34-0.56); P<0.001 3
i _ — & 204 "
l —3 104
Y S— 1
H x 5 mhnbirgl 1
L T 1 O P ran 0 gy | T T T T T 1
: 3 K fm';‘;;" 0 3 6 9 12 15 18 2 i B [} o ) [ ]
— — # Pogesin Months Manth
T cell —— -+ neamen No. at Risk
T !, I P T Nioumab 210 16 82 % 1 1 0 oomeowsomoowoaw o g k0
Tineiveks, Dacarbazine 208 74 28 12 0 0 0 m 2 2 38 160 5', -'l 52 v M
=
‘cc. < sit
»
ANcco sitc »
p . Assaciion of Comemnity Cancer Centers :
© 2017 Society for Immunotherapy of Cancer Society for Immunotherapy of Cancer



ADVANCES IN

IMMUNOTHERAPY™

@ CheckMate 067

NIVO 1 mglkg +
IPI 3 mg/kg Q3W for

314 4 doses then NIVO
3 mg/kg Q2W
Stratify by:
Unresectable or + Tumor PD-L1 Treat until
Metatastic Melanoma expfess[on' N=316 o4 o pmgresslonn
. ) | mg/ +
I Ionsly Uetramad * BRAF mutation IPI-match%d E:Jlacebo u accor tabl

+ 945 patients status L toxfflty .

Study Endpoints: NIVO#PI or NIVO vs IP| L_AJCCM stage
Co-primary endpoints:
‘ mmm suvvvall(PFSl and overall survival (0S) N=315 IP::r ng‘?egiw
Secondary and exploratory endpoints: NIVO-matched placebo
+ Objective response rate (ORR) by RECIST v1.1
+ Efficacy by tumor PD-L1 axpression leved
+ Safety profile (in pasents who raceeved 21 dose of study drug)
Current analysis:
+ Efficacy and safety update with foliow-up of at least 18 months
(database lock: Now 2015)

Median follow-up at tme of database lock was 20.7 months ]
OS remains immature
@ e

Association of Community Cancer Centers
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Response To Treatment.

Table 1. Response to Treatment.*
Nivolumab plus
Ipilimumab Nivolumab Ipilimumab

Variable (N=314) (N=31e6) (N=315)
Best overall response — no. (%) T

Complete response 61 52 16@

Partial response 122 (39) 88 (28) 43 (14)

Stable disease 38 (12) 31 (10) 69 (22)

Progressive disease 74 (24) 121 (38) 159 (50)

Unable to determine 19 (6) 24 (8) 28 (9)
Objective responsex:

No. of patients with response 183 140 59

% of patients (95% Cl) 3—64) 9—50) 15—24)

Estimated odds ratio (95% CI)§ 6.264.45-9.38) 3.3 .48-5.15) —

P value <0.001 <0.001 -

Median duration of response (95% Cl) — mo NR NR (36.3—NR) 19.3 (8.3—NR)

* NR denotes not reached.
7 The best overall response was assessed by the investigator according to the Response Evaluation Criteria in Solid

Tumors, version 1.1.
i Data included patients with a complete response and those with a partial response. The calculation of the 95% confi-

dence interval was based on the Clopper—Pearson method.
@ —CaCa s @Lc)

§ The comparison is with the ipilimumab group.
Society for Immunotherapy of Cancer

Wolchok ID EFt Al N Fnel | Med 2017:277:1345-1356
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A Progression-free Survival

Median PFS (months): 11.5 vs. 6.9 vs 2.9

& 100-G5,
E 90+
£ 80
‘2 70
&
= 60—
2
ﬁ 50+
E" 40 3974 Nivolumab plus ipilimumab
; 30+ #. Nivolumab
= 20+
@ 10% .
5 10 Ipilimumab
s o :
a T T T T T T T T T T T T T T 1
o 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45
Months
No. at Risk
Nivolumab plus ipilimumab 314 218 175 155 136 AL B 124 A 110 104 100 92 75 29 5 o
Nivolumab 316 177 152 131 119 111 105 102 96 87 81 75 61 24 (¢} o
Ipilimumab 315 136 78 58 46 42 34 32 30 28 26 23 15 8 2 o
B Overall Survival .
100- Median OS (months): NR vs. 37.6 vs 19.9

Wolchok JD et al. N EnglJ Med 2017;377:1345-1356

90+
£ 80+
-§ 70+
* 5824 Nivolumab plus ipilimumab
§ 60| bty et
‘e 50 M Nivolumab
= 404 pieeie
"é 30 © Ipilimumab
.% 342
= 20
10
o T T T T T T T T T T T u T T T 1
o 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
Months
No. at Risk
Nivolumab plus ipilimumab 314 292 265 247 226 221 209 200 198 192 186 180 177 131 27 3 o
Nivolumab 316 292 265 244 230 213 201 191 181 175 I7L 163 156 120 28 o o
Ipilimumab S5 285 253 227 203 181 163 148 135 128 117 107 100 68 20 2 o
2 > S >
(=
Association of Community Concer Centers

@) ) Kaplan—Meier Estimates of Survival (f/u 36 mos)

<sitc >
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‘)) Treatment-related Adverse Events.
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Table 2. Treatment-Related Adverse Events.>
Nivolumab plus Ipilimumab Nivolumab mumab
Event (N =313) (N =313) (N =311)
Any Grade Grade 3 or 4 Any Grade Grade 3 or 4 Any Grade Grade 3 or 4
rnurmber of patients with event (percent)

| Any treatment-related adverse event 300 (96) 184 (59) 270 (86) 67 (21) 268 (86) 86 (28) |
Rash 53 (30) 10 (3) 72 (23) 1 (=1) 68 (22) 5 (2)
Pruritus 112 (35) 6 (2) 67 (21) 1 (<1) 113 (36) 1 (<1)
Vitiligo 28 (9) o 29 (9) 1 (<1) 16 (5) o
Maculopapular rash 38 (12) 6 (2) 15 (5) 2 (1) 38 (12) 1 (=1)
Fatigue 119 (38) 13 (a) 114 (36) 3 (1) 89 (29) = 7 153
Asthenia 30 (10) 1 (<1) 25 (8) 1 (=1) 17 (5) 270
Pyrexia 60 (19) 2 (1) 21 (7) o 21 (7) 1 (<1)
Diarrhea 142 (45) 29 (9) 67 (21) 2 (3) 105 (34) 18 (6)
Nausea 88 (28) 7 (2) 41 (13) o 51 (16) 2:42)
Vomiting 48 (15) 7 (2) 22 (7) 1 (<1) 24 (8) 1 (<1)
Abdominal pain 26 (8) 1 (<1) 18 (6) o 28 (9) 2:¢2)

I Colitis 40 (13) 26 (3) 7 (2) 3 (1) 35 (11) 24 (8) I
TreTdEThe SSTTTY TTy =7 4 ZS (=7 =Ty
Arthralgia 43 (14) 2901 31 (10) 1 (=1) 22 (7) o
Tncreased lipase level aa (14a) 34 (11) 27 (9) 14 (a) 18 (6) 1z (a)
Increased amylase level 26 (8) 2 (3) 20 (6) 6 (2) 15 (5) a4 (1)
Increased aspartate aminotrans- 51 (16) 19 (6) 14 (4) 3 (1) 12 (4) 2 (1)

ferase level
Increased alanine aminotransfer- 60 (19) 27 (9) 13 (4) 4 (1) 12 (4) 5 (2)
ase level
Decreased weight 19 (6) (o] 10 (3) o 4 (1) 1 (<1)
Hypothyroidism 53 (17) 1 (=1) 33 (11) o 14 (5) o
Hyperthyroidism 35 (11) 3 (1) 14 (4) o 3 (1) o
Hypophysitis 23 (7) 5 (2) 2 (1) 1 (=1) 12 (4) 5 (2)
Decreased appetite GO (19) a () 36 (12) 5] a1 (13) T (=1)
Cough 25 (8) o 19 (6) 2 (1) 15 (5) o
Dyspnea 36 (12) 3 (1) 19 (6) 1 (=1) 12 (4) o
Prneumonitis 22 (7) BVCE) 5 (2) 1 (<1) 5 (2) 1 (<1)
Treatrment related adverse event TZ3 (39) o5 (30) 37 (12 Za (2 a0 (16) T3 (LAY
leading to discontinuation

* Shown are treatment-related adverse events of any grade that occurred in more than 526 of the patients in any treatment group who had
one or more treatment-related adverse events of grade 3 or 4. The relatedness of the adverse event to treatment was determined by the in-
vestigators. The severity of adverse events was graded according to the National Cancer Institute Common Terminology Criteria for Adverse
Events, version 4.0. Two deaths that were considered by the investigators to be related to a study drug occurred in the nivolumab group
(neutropenia) and in the ipilimumab group (colonic perforation) within 100 days after the last dose of study drug; two additional deaths in
the nivolumab-plus-ipilimumab group (one due to cardiac insufficiency and autoimmune myocarditis, and one due to liver necrosis) that
were considered by the investigator to be related to a study drug were reported more than 100 days after the last dose of study drug.

Wolchok JD et al. N EnglJ Med 2017;377:1345-1356 Soctery for knrmamoeerapy of Caacer
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IMMUNOTHERAPY ™ B )
«  Single Agents R recepions
° AgO n iStS CD28 PD-L1
. Anti-ICOS
° Anti-GITR
- Anti-OX40 Agonist _
- Anti-41BB (CD 137) by
. Anti-CD27
*  Antagonists
. Anti-LAG3 \ )
«  Anti-TIM3 o
d Anti-VISTA
* Combinations Dendritic cell [ cos g
«  IDO + ipi/pembro/durva °°'St:re"c‘2::gg {MBB -

*  TVEC+ ipi/pembro

*  pembro/ipi+IFN

*  pembro + JAK/STAT inhibitors

. nivo + CD 137/TRAIL-R2 Ab/LAG-3
* ipi + nivo + HDAC inhibitors @

© 2017 Society for Immunotherapy of Cancer
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T-VEC: An HSV-1-Derived Oncolytic Immunotherapy Designed to

Selective viral
replication in tumor
tissue

Systemic
tumor-specific
1mmune response

Produce Local and Systemic Effects

Local Effect:
Virally-Induced Tumor Cell Lysis

Healthy
cells

T TIR
talimogene @ *s :
laherparepvec )

GM-CSF

Tumor cells rupture for

an oncolytic effect
Cancer
cells

Systemic Effect:
Tumor-Specific Immune Response

Dendritic cell CD4+ T cell

' (helper T cell)
GM-CSF | 3 ¥

activated by
W D8 T cell
(cytotoxic T cell)

- ~ Tumor-specific
r 'y 3 antigens

Death of distant cancer

>
cells

8

Dying
cancer cell

Kaufman et al. ASCO (2014). abstr LBA9008
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Overall Survival (%)

i Log-rank P=.051

Events/n (%)

Median (95% Cl) 0S
in months

= T-VEC  189/295(64)

GM-CSF  101/141(72)

Hazard ratio, 0.79 (95% Cl, 0.62 to 1.00)

233(195t0 296)
189(16.0t0 23.7)

@) Talimogene laherparepvec(TVEC) pivotal trial

T T T T

0 5 10 15 20

No. at risk
GM-CSF 141 124 100

83 63
T-VEC 205 269 230 187 159

25 30 35 40 45
Study Month
52 46 3% 21 15

145 125 9% 66 36

Antbacka RH et al. J Clin Oncol. 2015 Sep 1;33(25):2780-8.

Response TVEC (n = 295) GM-CSF (n = 141) P
DRR <.001
Patients with durable response, Mo.
Son oo o
95% ClI 12,110 20.5 Oto45
Unadjusted odds ratio 89
95% ClI 2710292

Approved in 2015 for treatment of
unresectable cutaneous, subcutaneous

and nodal melanoma

sitc >
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@Ongoing Phase Il Trials in Melanoma

IMMUNOTHERAPY™

« BRAFi + MEKi + anti PD-(L)1
* MEKi + anti PD-(L)1

* Indolamine Dioxygenase inhibitors (IDOi)
+ anti PD-(L)1

* Talimogene laharparepvec (TVEC) + anti
PD(L)1

Nece — Csitc >
Society for Immunotherapy of Cancer
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@ Target-Immuno Triplets: BRAF + MEK + PD1/L1

IMMUNOTHERAPY™

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

Tumor Size Change from Baseline

(Cohort A) 100-
—
— e

& [ oA
iy

BhppiEes
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Change From
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- 5% [
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——— - Time to respense s2 T s
—— S &
p—— = Response ongoing = ® g
——— - > -100- &
T T T T T
4 30 36 a2 48 54 60 66 72 78 ~ina-

2
Weeks since Treatment Initiation @
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(@) Target-Immuno Triplets: BRAF + MEK + PD1/L1

IMMUNOTHERAPY ™ =

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

Multiple Triplet Combinations Launching Into Phase lll:

- Dabrafenib + Trametinib + Pembrolizumab S
—| - Dabrafenib + Trametinib + PDR-001 -

- Vemurafenib + Cobimetinib + Atezolizumab N

Change from Baseline (%)

© 2017 Society for Immunotherapy of Cancer
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Median safety follow-up, mo (range)

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

14.0 mo (2.4-202)

All grade treatment-related AEs 22 (100%)
Grade 3-4 treatment-related AEs 13 (59%)
Grade 3-4 atezolizumah-related AEs 8 (36%)
Grade 3-4 cobimetinib-related AEs 10 (45%)

AEs leading to treatment dose modification/interruption 14 (64%)

Treatment-related SAEs® 4 (18%)

Treatment discontinuation® 3 (14%)
Cobimetinib discontinuation 3 (14%)
All treatment discontinuation 1(5%)

Phase Ill Study of Cobimetinib +
Atezolizumab versus Pembrolizumab in
Patients with Untreated BRAFV600 Wild-

Type Melanoma

PROTOCOL NUMBER: CO39722

Atezolizumab:
' —pp-L1

Pembrolizumab :
= pp-1
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Phase 1/2 Study of Epacadostat
(INCB024360) + Pembrolizumab in
. g(:t‘l};sh :nhfcmk‘:;:ﬁ:etﬁii:.ieng monomeric oxidoreductase that metabolizes P ati ent S With M eI a n Om a

L-Tryptophan IDo L-kynurenine

Indoleamine Dioxygenase-1 (IDO1)

100 B 25mgBID M 50mgBID M 100mgBID [ 300 mg BID

Tryptophan
Hydroxylase
o

50

A Phase 3 Study of Pembrolizumab + Epacadostat
or Placebo in Subjects With Unresectable or
Metastatic Melanoma (Keynote-252 / ECHO-301)
ClinicalTrials.gov ldentifier: NCT02752074

-50

Best Change From Baseline, %

RECIST response = 58%, no increase in oo
toxicity from pembrolizumab alone Patients

Beatty et al. ASCO (2012) Abstract 25007 @
Gangadhar et al. ESMO 2016
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H Stage llib (N=1) i
mmm Stage llic (N=5) LN iy e 4

mmm Stage IV M1a (N=1) \ Q )
mmm Stage IV M1b (N=2) \ i

mmm Stage IV M1ic (N=7) o ‘C}—’

talimogene
laherparepvec

RECIST response = 46%, no increase in toxicity from pembrolizumab alone oaneen (£ ST
activated by

GM-CSF

)
4

- ©

100 |
75
50 |
25

X CD8+ T cell
% (cytotoxic T cell)

0
-25
-50

A Phase 1b/3 Trial of Talimogene Laherparepvec With
-5 J| Pembrolizumab in Melanoma (MASTERKEY -265/KEYNOTE-034))
ClinicalTrials.gowv ldentifier: NCT02263503
-100

Percentage Change from Baseline

Long et al. SMR 2015

© 2017 Society for Immunotherapy of Cancer
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The Immunotherapy Plot Thickens

RT and the immune system

Innate Immune Sensing
* TLRs, STING, oncolytic viruses

Tumor infiltrating lymphocytes:
e TIL
*  Modified TIL
e Other TCRs

Metabolism

* Adenosine (A2A receptor block)

* Arginine depletion

* Glutamine depletion

* Hypoxia inducible factor-1 (HIF-1) inhibition

+ Oxidative phosphorylation (OXPHOS): metformin

Gut microbiome

@ D

Csitc >

Society for Immunotherapy of Cancer
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Priming and
activation

cD2e/87.1
CDI137/CD137L
OX40/OX40L
CD27/,CD70
HVEM

GITR

-2

-12

CTLAA/BT.1
POD-L1/7~PD-1
PD-L1/B7.1
prostagiandins

Trafficking of cX3acL1

T cells to tumors CXCLS
CXCL10

CCLS

Infiltration of T cells
into tumors

LFAT1ACAM
Selectins

VEGF
Endothelin B recaptor

Cancer antigen
presentation

TNF-—x @)

-1

1FN-«x
CD40L/CD40
CDN

ATP

HMGEB1

TLR

IL-10
-4
IL-13

Recognition of

cancer celis by T cells

T cell receptor

Reduced pMHC on cancer ceils

Killing of cancer cells
IFN-y
T cell granule content

PD-LV/PD-1 LAG-3
PD-LYV/B7 1 Arginase

PITE

@

Release of

o E— cancer cell antigens 100 MICA/MICS
- .n":;‘:t:sw actors Immunogenic cell death TGF-B $m =
Tolergenic cell death \BIITSL’I{)\ -3/phospholipids

-
\ S > >
Sosman, J. Presented at SITC Annual Meeting 2017. .I‘_\ C/ (_-/ C/ (S [ES)

Association of Community Cancer Centers

Reproduced from Immunity, Vol. 39, Daniel S. Chen and Ira Mellman, Oncology Meets Immunology: The Cancer Immunity Cycle, Page 2, Copyright Saaking'Sor imramoierpy of Cusour
2013, with permission from Elsevier via Copyright Clearance Center.
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* Immunotherapy is the standard of care in melanoma

Likely first and second line in most patients

irAEs can be managed effectively

Understanding mechanisms of action important

Immunotherapy combinations are likely the future for
melanoma and possibly most malignancies.
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