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@ Reasons to explore beyond checkpoint inhibitors

IMMUNOTHERAPY™

* The fraction of patients responding to immune checkpoint blockers used as stand alone
is generally around 20% (varies depending on indication).

* Avariety of combinations are being investigated

To prevent escape resistance mechanisms, delay resistance

To further harness the power of the immune system, increase the number of patients benefitting
To elicit longer responses

To reduce toxicity

Gallucci et al Science Trans Medicine 2018
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IMMUNOTHERAPY™

-CTMX-M-072-001 (PDL1
probody)
-EFT508-0010
(MNK inhibitor)
-NKTR-214
(CD122 agonist)

-HD IL-2 +Entinostat
(hypomethylation)
-HD-IL2 + pembrolizumab
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ADVANCES N @ Beyond Receptors to Metabolites

IMMUNOTHERAPY™

* IDO1 is an enzyme that is expressed on tumor
infiltrating lymphocytes and various tissues. Non-small
cell lung cancer is one of the solid organ tumors with a
high expression of IDO.

* IDO1 (Indoleamine 2,3-dioxygenase) regulates the
immune response by degrading tryptophan to
kynurenine. IDO pathway activity results in a shift of the
ratio of tryptophan to kynurenine, which means
suppressive immune phenotype.

* Tumors hijack the IDO pathway.
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ADVANCES N @ IDO1 inhibition strategies

IMMUNOTHERAPY™

Indoximod Selective IDO1 inhibitor
Epacadostat Selective IDO1 inhibitor
GDC0919 Selective IDO1 inhibitor
IDOS5 peptide IDO peptide vaccine

® IDO inhibitor monotherapy seems to have modest activity. It is still unclear if IDO1 inhibitors will be successful.

®* Multiple studies ongoing. This include a phase 1 trial we are participating in (LY3381916 alone or in
combination with LY33000054) we are participating in.

®* Two distinct strategies: Direct IDO inhibition (Epacadostat) or reversal of IDO mediated suppression in the
tumor (Indoximod)

® IDO5 peptide has shown some early promising activity in NSCLC Zhai, CCR 2015, Soliman et al oncotarget 2016,

Nayak et al, J Immunother Cancer 2014, Kjeldsen
et al., Front Immunol 2018
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MN@THW-@ IDO1(-) in combination with PD(-)

Epacadostat + pembrolizumab in Metastatic Melanoma RESPONSE RATES Pembrolizumab + Indoximod
(Incyte, NCTO2178722)

Cutaneous melanoma responds well: 60% , ocular melanoma does not

H 25 mg H 50 mg H 100 mg H 300 mg [ ] Off study

BID BID BID BID treatment 1005
B Non-ocular
80%

ORR = 58% (11/19) i

40%

100 4 Ocular

Threshold for progression
| *
i

: T
=20% ||
—40% Threshold for partial resp

Patients =100%

»n
o
b3

Percent change in tumor volume

Best Change From Baseline, %

Phase 3 study negative Phase 2 trial

Zakharia et al. AACR 2017, abs CT117
) ) o Alexander Eggermont at 2018 ASCO Annual Meeting
Unclear if IDO1- will play out clinically!
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Cancer (©) Do Not Forget Cytokines

IMMUNOTHERAPY™

NK/NKT T,1 T 17 T,17 Beel T2 Tree

Angiostatic | Pro-angiogenic
Direct cytotoxicity | Tissue Remodeling

Immune surveillance | Inmune suppression

Tumor Regression Tumor Progression

IL-12, IL-2, IFN-g, TNF-a IL-4, IL-5, IL-10, TGF-b

Denardo et al, Cancer metastasis Rev 2010

Cytokines can directly stimulate T cells or NK cells .
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ADVANCES i @ The History of IL-2

IMMUNOTHERAPY™

IL-2: the first effective human
cancer immunotherapy

First IL-2 responder treated in 1984 and |
had a durable, decades-long response

US FDA approval:

Advanced dz | Approved m

Renal Cell 1992 16%
Melanoma 1998 15%

mRCC estimated 10y OS of ~10%1:2

Alva t al. 2016, Donskov et al ASCO 2010, Fisher et al Cancer J Science

2000, Lotze et al. JAMA 1986
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SN @ NKTR-214 Background: Harnessing IL-2 to increase TILs

IMMUNOTHERAPY™

 NKTR-214 prodrug design with sustained

Pr:ofgf(%l):ﬁ\{e) N Activg.g:,:ft%kine'r b:\cti\l;'Z:Ey‘?okine signaling
PSAD _’"f:iﬁ P i“; ﬁ‘ Eoeo + Mitigation of rapid immune stimulation to
.ﬂ% s =) [ioso-one achieve safe, outpatient regimen
‘? GHJ administered every 3 week |V dosing
F .
Larty .L?zii,'gv » Biased signaling preferentially activates
"Coer T and expands effector T cells and NK cells

over Tregs in the tumor microenvironment

G?l?&“i&i?ﬁi’ifiéiﬁiﬁi]  NKTR-214 increases proliferation of TILs
and PD-1 expression on the surface of

CD8+ T cells providing a mechanistic

rationale for combining with nivolumab

(Stimulates Immune Response to Kill Tumor Cells)

Presented By Adi Diab at 2018 ASCO Annual Meeting

AAEM scce  Csitc

EMERGEMCY HMEDICINE A v of Correy hers

Society for Immunotherapy of Cancer

© 2018-2019 Sociely for Immunctherapy of Cancer



i Sodlety for Immunotherapy of Cancer
Csite o o

ADVANCES IN
@

IMMUNOTHERAPY™

1-O Treatment-Naive

+ MEL 1L (with known BRAF
status) (N=11)

+ RCC 1L, 2L (N=22)

+ NSCLC 1L, 2L (EGFR & ALK
WT) (N=5)

Confirmed locally advanced or
metastatic solid tumors

.

Measurable disease per
RECIST 1.1

+ ECOGOor1
+ Adequate organ function

» Fresh biopsy and archival
tissue

PRESENTED AT: 2018 ASCO.

ANNUAL MEETING

© 2018-2019 Sociely for Immunctherapy of Cancer

Phase 1 (N=38) Enroliment Complete

NKTR-214 0.006 mg/kg Q3W
+

NIVO 240 mg Q2W _,-,RPZD N=251

NKTR-214 0.006 mg/kg
Q3w
+ NIVO 360 mg Q3W

]

Maximum Administered Dose

NKTR-214 0.003 mg/kg Q2W
+

NIVO 240 mg Q2W

NKTR-214 0.006 mg/kg Q2W
+

NIVO 240 mg Q2W

NKTR-214 0.009 mg/kg
Q3W + NIVO 360 mg Q3W

NKTR-214 0.006 mg/kg Q3W
+

NIVO 360 mg Q3W

Dose Limiting Toxicities (N=2)

#ASCO18

slides are the property of the author,
permission required for reuse.

PRESENTED BY:

PIVOT-02 Dose Expansion Cohorts in 5 Tumor Types

Phase 2 (Target N=~330) Enrolling

Melanoma 1L &

10
R/R

10
naive
10

R/R

10
Uc (Bladder) 1L Cis-lnelg

10
R/R

Diab ASCO 2018
QAAEM ——xcce
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O EoA Preliminary Results

 NKTR-214 showed encouraging antitumor activity
* RR melanoma 42%
* RCC53%
* Urothelial 60%

* Incidence of grade >3 immune mediated events was low (3.5%)

* There was a significant rate of conversion of PDL1(-) to PDL1 (+)tumors.

Diab et al ASCO 2018
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IMMUNOTHERAPY™

Epigenetic modulation of gene expression as
been shown to influence signaling and expression
of proteins involved in innate and acquired
immunity.

Histone deacetylase inhibitors in combination
with IL-2 were shown to have activity in a renal
cell animal model.

Entinostat is a selective oral HDAC inhibitor that
has shown promising activity in combination with
high dose IL-2 in renal cell carcinoma patients

Randomized study of high dose IL-2 alone or in
combination with Entinostat is treatment naive
clear cell RCCis ongoing at IU.
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@ HD IL-2 in combination with Entinostat

; P | ok " CIL
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N b
2 L

Kato et al. CCR 2007
Pili et al CCR 2017
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Cancer @ High dose IL-2 in combination with Entinostat

IMMUNOTHERAPY™
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Adoptive Cell Transfer

Modification with
CAR or tumor TCRs

Cryopreserved
normal donor T cells .'
b~ Lymphodepleted

Cancer patient

patient

Pheresis
Management of

Return to i
toxicity

patient

Expansion of tumor
reactive TILs

Chimeric antigen receptor (CAR) recognition is limited to membrane antigens which represent around 1% of the total
proteins expressed, whereas T cell receptor modified T cells (TCRs) have the advantage of targeting any peptide resulting
from cellular protein degradation. TILs are another strategy

© 2018-2019 Society for Immunotherapy of Cancer
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Walseng et al. Scientific report, 2017

Barrett et aI J Immunol 2016
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IMMUNOTHERAPY™ MAGE-A10 TCR

* MAGE-A10 is expressed in 10-50% of melanomas, H/N, NSCLC tumors

» Specific peptide-enhanced affinity receptor (SPEAR) autologous MAGE-A10 T cells
directed toward MAGE-10 tumor antigen are being tested in clinical trials

. : Transduction with
. &ngﬂ:g - Leukapheresis for . lentiviral vector for .| Lymphodepletion [ o
. T cell collection MAGE-A10 TCR and e Tcellinfusion
expression expansion ex vivo

Lam et al ASCO 2018
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M,WTHEW@ MAGE-A10¢/2% TCR Initial Safety Results

* MAGE-A10 protein expression was noted in 41% of squamous cell lung cancers,
39% large cell lung cancers and 47% bladder cancers

* Transduced T cells were detectable in peripheral blood of treated patients

* Serious adverse events included dyspnea, hematologic toxicities, cytokine release
syndrome, sepsis

Lam et al ASCO 2018
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cell Liposarcoma

IMMUNOTHERAPY™

NY-ESO-1<2°TCR is an affinity-matured HLA-A*02-
restricted TCR recognizing NY-ESO-1 peptide
(SLLMWITQC)

NY-ESO-1¢2>9TCR led to responses in 50% of synovial
Sarcoma patients (D’Angelo et al. Cancer Discovery, in press)

NY-ESO-1 is expressed in 80-90% of MRCLS

This experience prompted interest in exploring a similar
approach in MRCLS

© 2018-2019 Sc}c:ieh}f for ]mrnurlt':ulht—}lup‘}f of Cancer
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ADVANICES I NY-ESO-1¢2>°TCR Initial Efficacy results in Myxoid/ Round
WUN@THEEAPYH-C cell Liposarcoma

Response Summary

Change From Baseline in Sum of Diameters in Target Lesions

Best Overall Response (BOR) =8

N
Confirmed complete response 0
Confirmed partial response 3
1
3
0
1

Unconfirmed partial response
Stable disease
Progressive diseaseP

Not assessed?
Overall (Unconfirmed) Response 4

Change From Baseline (%)

3Patient 11832 recently treated and post-infusion disease
assessment is not yet available
bThree patients have progressed

0 2 3 4
Time From T-Cell Infusion (Months)

Patient number? -4 10138 10268 11044 11070 11129 11185 11244

Confirmed partial response — Unconfirmed partial response Stable disease Data cutoff May 30, 2018

Presented By Sandra D"Angelo at 2018 ASCO Annual Meeting
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ADVANCES“_@ Anti-PD (L)1 Plus Targeted therapy might be rational
e combinations with timing being Key

* Targeted treatments can
* Enhancing tumor antigen release and expression
* Increased T-cell activity
* Modulate tumor microenvironment

 BRAF inhibition leads to increased CD8+ T cell infiltration

* Pro-angiogenic factors can modulate immune response
* Reducing T cell infiltration
* Inhibition of Treg proliferation, dendritic cell maturation

Frederick et al CCR 2013
Moya-Horno et al., Ther Adv Med Oncol 2018
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m@ Anti-PD (L)1 Plus Targeted in Melanoma

* Approximately 50% of melanomas as BRAF V600 mutant

* Traditional thinking suggests combination might overcome the rapid but short
response with BRAF targeted therapy and the durable but less frequent response
with immunotherapy

* Promising phase 1 data including

e Atezolizumab+ cobimetinib+vemurafenib in BRAF mut melanoma led to RR
83%. Toxicity might be an issue

* Axitinib in combination with pembrolizumab in advanced RCC with DCR 86%

Sullivan et al. ASCO 2017, abstract 3063
Atkins, lancet oncology 2018
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WUN@THERAPYH--@ Anti-PD (L)1 Plus Targeted in Melanoma

© 2018-2019 Society for Immunciherapy of Cancer

* Phase 3 trial,
randomized

* 300 patients

* BRAF+
melanoma

* Stage lIIC,
M1a/b, or M1c

*ECOGPSOorl

| ClinicalTrials.gov. NCT02224781.

Nivolumab 1 mg/kg IV +
ipilimumab 3 mg/kg IV
ond1and22 X 2cycles
followed by nivolumab IV
3 mg/kgond 1, 15, and
29 for up to 84 wk

ARM B

Oral dabrafenib 150 mg
twice daily + oral
trametinib 2 mg/d

ond 1and 42 of each
6-wk cycle

ECOG-ACRIN EA16134 Study Design

« Primary end point: OS rate after 2 years of follow-up

twice daily + oral
trametinib 2 mg/d
ond 1 and 42 of each
6-wk cycle

ARM A

Nivolumab 1 mg/kg IV +
ipilimumab 3 mg/kg IV
ond1and22 X 2cycles
followed by nivolumab IV
3 mg/kgond 1, 15, and

9 for up to 84 wk

AHERICAN ACADEHY OF

EMERGEMCY HMEDICINE
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IMMUNCOTHERAPY ™

Defining the cancer-immune phenotype

Inflamed

Evaluate tumor:

is the tumor inflamed?*

- o™

6

6

6

8

m Non-inflamed

U R

b

6

3

o

Strong PD-L1 Weak PD-L1 No PD-L1 No identifiable Are T cells at MHC loss? No T cells? No identifiable
& high mutational immune targets  tumor periphery? immune targets
load l l l l
Are suppressive  IDO/kyneurinin Tumor antigen Antigen
myeloid cells expressed? expression? experienced?
present? l l l
Anti-PDL1/PD1 Anti-PDL1/PD1 Anti-PDL1/PD1 Anti-PDL1/PD1 Anti-PDL1/PD1 Anti-PDL1/PD1 Anti-PDL1/PD1 Anti-PDL1/PD1
plus plus plus plus plus plus plus
Anti-CSF1R IDO inhibitor Chemo Anti- T cell Anti-OX40 Chemo
Radiotherapy angiogenics bispecifics Anti-CTLA4 Radiotherapy
Targeted Anti-stroma CAR-T Anti-CD40 Targeted
therapy agents Targeted IL2v therapy
Vaccines

*Possible hypothetical algorithm

From: Immune escape to PD-L1/PD-1 blockade: seven steps to success (or failure)
Ann Oncol. 2016;27(8):1492-1504. doi:10.1093/annonc/mdw217

Ann Oncol | © The Author 2016. Published by Oxford University Press on behalf of the European Society for Medical Oncology.
All rights reserved. For permissions, please email: journals.permissions@oup.com.

© 2018-2019 Sociely for In munctherapy of Cancer
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WUN@THEW@ Personalizing Immunotherapy (ADVISE Study)

2 Low
Med

4 Med
low

© 2018-2019 Society for Immunctherapy of Cancer

Low

Med
Med

low

Low

Med
Med

low

Low
High
Med

low

High
Low

Med

low

1 Low Low Low Low Low Med

Nivo+lpi
Low Nivo+Lirilumab
Med Nivo+anti-GITR
Med Randomize
Low Nivo+SBRT

Luke et al, ASCO 2018, TPS3101

Asnciaiion of Comemunity Concer Cenbers

Society for Immunotherapy of Cancer
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Cancer @ Many questions remain in the era of
Immunotherapy

IMMUNOTHERAPY™

* What is the optimal Duration of treatment?

* Can we stop treatment in setting of CR?

* What do we do in setting of mixed response?

* |s toxicity a reason to stop treatment?

* Are steroids the best or only way to manage toxicities?
* What are causes of acquired resistance?

* What do we know about hyper-progression?

* Should we offer checkpoint inhibitors to PS 2 patients? Or patients with Al conditions?

QYAAEM =——xcco  Csitc >
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@ Many clinical questions...

* What is the optimal Duration of treatment?

e Unknown

IMMUNOTHERAPY™

e Can we stop treatment in setting of CR?
* Some suggestion of feasibility in melanoma

* What do we do in setting of mixed response?
* [solated areas of progression should be treated with local modalities

* Are steroids the best or only way to manage toxicities?
* ltis currently

* What are causes of acquired resistance?
* They are diverse!

* What do we know about hyper-progression?
* |tis areal phenomena (Ferrara et al. JAMA oncology 2018)

* Should we offer checkpoint inhibitors to PS 2 patients? Or patients with Al conditions?
* Risk-benefit ratio discussion
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lll. Niklas ElImehed. ©® Nobel Media Ill. Niklas Elmehed. © Nobel Media
James P. Allison Tasuku Honjo
Prize share: 1/2 Prize share: 1/2

The Nobel Prize in Physiology or Medicine 2018 was
awarded jointly to James P. Allison and Tasuku
Honjo "for their discovery of cancer therapy by
inhibition of negative immune regulation."
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Thank you for your attention!
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ADVANCES IN @
MMUNOTHERAPY"--Q Nivolumab continuation beyond 1 year improves PFS
A ~year
Key eligibility Advanced/metastatic NSCLC ~ » ECOG PS 0-2 Continuous b | NR (NR) o0 p=
criteria * =1 prior systemic therapy® * Treated CHS mefastases allowed 1004 1-year b 103 (64,152 &9 m
HR {@5% Clj: 0.42 (0.25, 0.71)
Safety analyses Efficacy analyses 807
. o ™
Continuous 76 had response - B0
nivolumab or SD at £
(n=107) randomization® &
Treatment for a 40+
1 year® (n = 220) —_——
&7 had response Nivolumab
or SO at retreatment 207
\ randomizationf | allowed at PD
—_— 0 T T T T T T T ]
Primary endpoint: incidence of high-grade select treatment-related AEs®? D7 e postrandomzation months)
Expln_nhly endpoints: safety/efficacys with continuous vs 1-year treatment, efficacy, other Mo. at rick pos
{eg. biomarkers, PK) Continuous tx 76 )] 53 49 5 22 10 3 0
1-year bt B7 50 43 33 2 16 5 1 0

Responses on KEYNOTE-010 NSCLC arm showed durability after 2 years of pembrolizumab

Spigel et al, German Cancer Congress 2018
Herbst et al. KEYNOTE-010, 2016 World Conference on

Lung Cnacer
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@ LAG3 Inhibition as a potential therapy

* LAG3 or lymphocyte activation gene-3 is a receptor that is expressed on activated and
regulatory T cells, NK cells and a subset of dendritic cells.

IMMUNOTHERAPY™

* LAG3 is frequently co-expressed with PD1 on dysfunctional or exhausted T cells.
* LAG3 inhibition shows synergy with PD1 inhibition in animal models.

* LAG3 is expressed on TlLs of melanoma, gastric and NSCLC

Villanueva et al, Therapeutic advances in Resp Disease, 2018
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WUN@THEW@ LAG 3 Inhibitors in development

LAG 3 BMS-984016 (maAk) Bristol Myers Monotherapy and in combination with nivelumab
LAGS25 [mAh) Movartis Monotherapy, combination with anti-PD-1 mAb [PDRO01)
MGDO013 [mAb) Macro-genics Monotherapy
REGN3747 [mAb] Regeneron Pharma Monotherapy, combination with anti-PD-1 mAb
[(REGN2810)
TSR-033 [mAb) Tesaro Monotherapy, combination with anti-PD-1 mAb
INCAGNO22385 (mAb]  Incyte Corp Monotherapy

Phase 2 trial was open at 1U, enrolled SCLC, Gastric, NET, B-cell lymphoma, STS, ovarian, prostate cancer

Villanueva et al, Therapeutic advances in Resp Disease, 2018
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@ Initial Efficacy Results of anti-LAG 3 BMS-986016+Nivolumab in
IMIMUNGTHERARY melanoma patients previously treated with anti PD(L)1

e 212 patients were treated
* 55 patients had melanoma and were previously treated with anti PD(L)1
* PD was best response to PD1 inhibition in 40%

* RR were promising
* LAG-321%, RR 20%
* LAG-3<1%,RR7.1%

e Grade % events were noted in 9% of patients

Ascierto et al. ASCO 2017, abstract 9520
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m“@ Do ECOG PS2 patients have similar benefit?

* Atezolizumab was evaluated as first line treatment in cisplatin ineligible patients
with metastatic urothelial cancers
e 20% were ineligible due to PS 2
* RR 25%

* Retrospective data from CheckMate 171 suggests tolerability of nivolumab in
patients with ECOG PS 2 was comparable to overall population

Balar et al. Lancet 2017
Popat et al. ESMO 2017
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