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ADVANCES i @ Disclosures

IMMUNOTHERAPY™

* Nektar Therapeutics — Advisory Board; Honorarium

* By virtue of discussing the future, | will be discussing non-FDA
approved indications during my presentation.
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> - |mprovements in Staging and Immunotherapy

ADVANCES IN

@ Biomarkers

IMMUNOTHERAPY™

* Immunoscore

 CD3, CD8, memory markers
* PD-L1, PD-L2 and other checkpoint ligands

* Next generation sequencing
* MSI-high, MMR defects, etc.

e Gut microbiome

 Tumor microenvironment/metabolomics
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ADVANCES IN @

IMMUNOTHERAPY™

Immunoscore will become part of standard pathologic
reports for all tumors, used as a biomarkers for responses

and correlate with survival

Tumor regions (CT & IM)

Immunostainings

Digital Pathology

Immunoscore (CT+IM)
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CT = center of tumor; IM = invasive margin; Galon et al. 2012 J Trans| Med

Cancers where immunoscore correlates with outcome

Adult tumors
Colorectal cancer
Melanoma

Renal cell carcinoma

Non-small cell lung cancer

Head and neck cancer

Gastric cancer

© 2018-2019 Society for Immunotherapy of Cancer

Hepatocellular carcinoma

Breast cancer
Ovarian cancer

Spinal chordoma

Pediatric tumors
Neuroblastoma

Osteosarcoma

Tumor
histopathology

UICC-TNM
Staging system

Tumor
infiltrating
immune cells

CD3¢CD3,y
evaluation

CD3¢CD3,y
evaluation

plus

CD45R0;;CD45R0,, | @

evaluation

Galon et al. 2006 Science
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cse> —-em Better intersection of next generation sequencing
@ with predicting immunotherapy responses

IMMUNOTHERAPY™
Tumor mutational burden Mismatch repair defects

A Biochemical Response
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G > —mmeni. QUErY and modulate the gut microbiome to

ADVANCES IN

IMMUNOTHEEAPY“‘Q

Biomarkers

Sequencing stool samples

—
o
=
==
e

Therapy optimization
Immunotherapeutic effects

Toxicity

Microbiome therapy
Fecal microbial transplantation

Zitvogel et al. 2018 Science
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Precision medicine
Computational biologist

Improve responses to immunotherapy

Drug discovery
Microbiome-derived compounds or
microbiome -targeted drugs

A

B N Enriched in R: Objective response (PR and SD)
I Enriched in NR: Objective response (PD or death)

CAG00301, 3187, Akkermansia muciniphia I

C = Enriched in patients PFS >3 mo
W Enriched in patients PFS <3 mo

CAG01308, 666, unclassified Firmicutes I

p=0.002 CAGO0453, 1942, unclassifiod I CAGO0469, 1928, Eubacterium sp. CAG: 146
10 x10° CAG01245, 780, Firmicutes I CAG00453, 1942, unclassifiod I
2 CAG00469, 1928, Eubacterium sp. CAG:146 I CAGO0646, 1668, Alistipes I
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Z;v;@cgs Target the tumor metabolic environment to
@ enhance immunotherapy responses

IMMUNOTHERAPY™

A "GENe [FCc (WR)[ P value | B C
ALDOA 1.697746| 0.136385
TiitiGE ALDOC | 1.758665| 0.186307 50 P=0.011 oy, PEFODIC | Energetic
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PFKM 1.152264| 0.57808 CRIPR o ”:F/ g
Immunosuppressive Immunostimulatory PFKP 1.232823| 0.463708 oQuiesfenp': . Glycolytic
metabolites T molecules 1 PGAM1 1.421356| 0.108866 0 5 10 15 20
(e.g. Lactate) (e.g. IRF1, CXCL10) ECAR (mpH/min)
PGAM4 |  1.5305| 0.033143 Glscolss
PGKA1 1.636341| 0.087465

Tumor trafficking 4 Cascone et al. 2018 Cell Metab
Tcellkiling 4
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E&?Aﬁ&s Target T cell metabolism to enhance
@ immunotherapy responses

IMMUNOTHERAPY™

A B
T cell expansion time > In vitro > Cell transfer > In vivo effects > . CI i 1] ica I (C)’
Cytokines and Unfit T cells M eta bo I IC o O
Unfit T cels ytc granules Target pre-clinical

outcome
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Full effector character

« High metabolic « Effectors « Low persistence « High glycolysis * Low numbers of effectors . .
activity « Cytokine production « Low recall response « High metabolic activity at tumor site 2' DG H eXOkI nase \]/ G cho IyS|S P
* Proliferation « Low proliferative « High ROS » Reduced maintenance of
« Cell death capacity effector character
« Low persistence
<P ti-t . . 9 0 o .o
e Mdivi-1 Drp-1 J Mitochondrial fission P
Oxphos/FAO @ @ .
@@ S Jal c-Myc { Glycolysis P
« Low metabolic » Memory cells « Increased persistence lownifactorcharscior \
activity « Survival « Increased recall response - .
+ Increased proliferative + Moderated metabolic activity « Increased numbers of STF-31 GLUT1 \l/ G IYCO IySIS P
capacity «FAO effectors at tumor site
« Low ROS « Effector activity against tumor .
« Reduced cytokine and « Increased persistence WZ B 1 1 7 G LUT]. \]/ G cho |yS IS P
lytic granule production « High anti-tumor activity
Kishton et al. 2017 Cell Metab i J Glutamine
Rapamycin mTOR metabolism C
Metformin AMPK, ETC MFAOQ, others C
Fenofibrate PPARa “MFatty acid catabolism P

Dugnani et al. 2017 Cancer Lettq
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ADVANCES N @ Expansion of immunotherapy therapeutics

IMMUNOTHERAPY ™
* Antibody therapy * Cellular therapy
* Checkpoint agonists/inhibitors * CART cells and CAR NK cells
* Antibody-drug conjugates * Bispecific
° B|Spec|flcs * Bicistronic

e Armored

.. * TCR transduced T cells
* Oncolytic viral therapy

* Radiotherapy/Immunotherapy

Society for Immunotherapy of Cancer
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2,004 1O AGENTS IN DEVELOPMENT
940 AGENTS ARE IN CLINICAL STAGES, AND 1,064 IN PRECLINICAL

Clinical
T-cell targeted immunomodulator agent count
e w cpm 2
Other immunomodulator
s 2 2 IR 170

Cancer vaccine

T e eI

Cell therapy . Clinical stage
D e T, m Approved 224
Oncolytic virus M Phase Ill
s B Phose 1 9
CD3-targeted bispecific antibod W Fhase
9 e 4 I Phase |
—- I Preclinical & Discovery 34

350 300 250 200 150 100 50 0 50 100 150 200 250 300 350
Number of Agents
CANCER  Rne Mana Neten
Jo— ® ReseArcH Clinical
i Page 4 INSTITUTE Accelerator

- EHE?G;EEET,!E_EIF!"_‘_ Anockabion of Community Cancer Cenbers
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(’—,;S_it_l;’) Sodlety for Immunotherapy of Cancer Lymph nOde Tumor T cell
ADVANCES IN T cell Via bloodstream Anti-PD-L1 (Atezolizumab,
(-> Avelumab, Durvalumab)
|
IMMUNQTHERAPY™ TCR Cbz8 CTLA-4 TCR PD-1
Anti-CTLA-4
MHC B7 (Ipilimumab) MHC 3 PD-L1
i N Anti~PD-1' &
Signal1 Signal 2 (Pembrolizumab,
Dendritic Nivolumab)
cell Cancer cell
Ipilimumab
(June 2000) @ Melanoma
Nivolumab ® Melanoma @ HNC
@® NSCLC @ Urothelial
®RCC ®MSI-h
®HD @®HCC
Ipilimumab + Nivolumab o Melanoima
Pembrolizumab ® Melarr]\losng:ic JA{D AR :g?thelial
@ MS|-h
®GE)
First patient dosed Atezolizumab o Urothelia
@ First FDA approvals ONSCLC
for indication
Durvalumab @ Bladder
Avelumab ® Verkel
Urothelial @
> | - 1 : 1 ; 1 ' [ Y 1 v 1
2000 2006 2008 2010 2012 2014 2016 2018 i
| | QAAEM Xcee  Csitc >
Ribas and Wolchok 2018 Science W Enesency mepicive Aociofcn o Coareretty Conoas Conten
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Checkpoint agonists and antagonists will expand

Cancer (O and be used in combination
IMMUNOTHERAPY™
Antigen pregenting cell coaodd ’ e @__' CDioL Tcell
nm-—%-@ __________ - EDEDED— NS5 Appendix: Immune checkpoint modulators in combination clinical trials (August 2017) :
GITR ligand -—@ ...... - OO @— o
Al8Rligapd "@ """ - OO ¢ Checkpoint modulator Checkpoint modulator Checkpoint modulator
S i
o0 H G-~ - DO PF-05082566 / Utomilumab ~ 4-1BB GWN323 GITR MOXR0916 0X-40
TV E PP S— » @ ™IGD2 |  Activation Urelumab 4-1BB INCAGN01876 GITR PF-04518600 0X-40
S 5 PO — . . 1COS AZD4635 ADORA2A MK-1248 GITR AMP-224 PD-1
CD86 e PGP -~ «_ i CPl-444 ADORA2A MK-4166 GITR BGB-A317 PD-1
G i & P G— O NIR178 ADORA2A GSK3359609 Icos IBI308 PD-1
‘ , PBF-509 ADORA2A JTX-2011 IcoS 15001 PD-1
MHC clatsl % """"""" > = Tor W Signalt Preladenant / MK-3814 / Epacadostat IDO MEDI0680 PD-1
- . L s SCH420814 AOERASA Indoximod IDO Nivolumab PD-1
o i Enoblituzumab B7-H3 KHK2455 IDO PDRO01 PD-1
o it Varlilumab cD27 NLG919 / GDC-0919 IDO Pembrolizumab PD-1
o K APX005M CD40 BMS-986205 IDO PF-06801591 PD-1
— — CP-870,893 / RO7009789 CD40 Lirilumab KIR REGN2810 PD-1
o e Dacetuzumab CD40 BMS-986016 LAG-3 SHR-1210 PD-1
Lucatumumab CD40 LAG525 LAG-3 Atezolizumab PD-L1
e d Inhibition SEA-CD40 CD40 MK-4280 LAG-3 Avelumab PD-L1
Hre & ISF35 / rAd-CDA40L CD40 REGN3767 LAG-3 Durvalumab PD-L1
B7-H4 = ? MEDI5083 CD-40L IMP321 MHC II FAZ053 PD-L1
Butyrophilin family - 7. ARGX-110 cD70 Monalizumab NKG2A LY3300054 PD-L1
D48 - . CD244 Galiximab CD80 ABBV-368 0X-40 CX-072 PD-L1
BMS-986218 CTLA-4 BMS-986178 0X-40 BMS-986207 TIGIT
s Ipilimumab CTLA-4 GSK3174998 0X-40 MTIG7192A TIGIT
. BLA MK-1308 CTLA-4 MEDI0562 0X-40 1¥3321367 TIM-3
HVEM - CDEDED - .| @-eoieo Tremelimumab CTLA-4 MEDI6383 0X-40 MBG453 TIM-3
S L . L BMS-986156 GITR MEDI6469 0X-40 TSR-022 TIM-3
7 % Activation Copyright: Hanson Wade, August 2017 12

Nature Reviews | Drug Discovery
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e - |\ore development and potential approvals of

ADVANCES IN (_\ ) .
3) antibody conjugates vs. cancer
IMMUNOTHERAPY

Target cancer

Emerging antibody-drug conjugates

Sacituzumab govitecan

Mirvetuximab canavanine
Rovalpituzumab tesirine
Depatuxizumab mafodotin
Oportuzumab monatox

Denintuzumab mafodotin

Indatuximab ravtansine

Lorvotuzumab mertansine

Moxetumomab pasudotox

Pinatuzumab vedotin

Polatuzumab vedotin

© 2018-2019 Sociely for Immunctherapy of Cancer

Breast cancer

Ovarian cancer
Lung cancer
Glioblastoma
Bladder cancer
B cell

malignancies

Multiple
myeloma

Small cell lung
cancer

B cell
malignancies

B cell
malignancies

B cell
malignancies

C5: eculizumab
CD20: rituximab
HER2: trastuzumab

IL-12 and IL-23: ustekinumab

PD1: nivolumab
RANKL: denosumab

TNF: adalimumab, infliximab and golimumab

VEGFA: bevacizumab

Antibody conjugates  Antibody fragments and bispecific antibodies

@V@ %

Antibody-drug conjugates F(ab')-PEG T cell-dependent
CD22: inotuzumab ozogamicin ~ TNF: certolizumab  bispecific antibody
CD30: brentuximab vedotin pegol CD3 xCD19:

CD33: gemtuzumab ozogamicin blinatumomab
HER?2: ado-trastuzumab

emtansine

Radioimmunoconjugates Fab

CD20: **Y-ibritumomab tiuxetan,  GPlIb/llla, o, B -integrin: abciximab
B1|-tositumomab VEGFA: ranibizumab

Dabigatran: idarucizumab

Nature Reviews | Drug Discovery

Carter and Lazar 2018 Nat Rev Drug Discovery
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o> —emeee - Qncolytic viral therapy will continue to expand viral
ADVANCES IN (_\ ] ]
Q) agents, biologics, and target tumors

IMMUNOTHERAPY™
. Herpes simplex . . . Newcastle
Adenovirus 2 c b Coxsackie virus | Maraba virus Measles virus . .
virus Disease virus
Genome dsDNA dsDNA dsDNA ssRNA ss (=) RNA ss (+) RNA ss (=) RNA ss (=) RNA
eimiedin | Moteme e | bre@saey | DEAESES o e | DS Small (7.5kb)  Small (~16kb)  Small (~15 Kb)
375 kb) 15 kb)
. Membrane Micropinocytos TG Receptor- FLCGICE
Cell entry . Endocytosis; . . L 1 pH-dependent . Membrane pH-
. Endocytosis i penetration is via epithelial . mediated . .
mechanism penetration . . . fusion . fusion independent
and fusion tight junctions .. endocytosis . .
activation direct fusion
Neuraminidase
Cellentry  hCAR;VCAMI;  HVEM; nectin ) . erc CAR; DAF Unknown CD155 CD46; SLAM  [ecepton;
receptors CD46 1; nectin 2 sialoglyco-
conjugates

3E1B-55 K/E3B-deleted adenovirus in combination with chemotherapy was approved for the treatment of late-stage refractory nasopharyngeal cancer by the Chinese State Food and Drug
Administration in 2005. "Herpes simplex virus type 1 (HSV-1) with ICP34.5 deletion and encoding granulocyte—macrophage colony-stimulating factor (GM-CSF) was approved for stage lll-IV
melanoma treatment by the US Food and Drug Administration in 2015 and by Australia and the European Medicines Agency (EMA) in 2016.

Adapted from Bommareddy et al. 2018 Nat Rev Immunol

EMERGEMCY HMEDICINE
Society for Immunotherapy of Cancer
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ADVANCES IN

IMMUNOTHERAPY™

©

PVSRIPO for Glioblastoma multiforme

Patients Who Survived (%)

100

90+

80

70

60

504

40

30

20

104

0 T

PVSRIPO

L‘—erI

0 6

No. at Risk

PVSRIPO
Control

Total

61 55
104 80

Median

No.of No.of Survival
Group Patients Deaths (95% Cl)

PVSRIPO 61

Control 104

mo
12.5
(9.9-15.2)

113
(9.8-12.5)

T T T T T
36 42 48 54 60

Time to Death or Last Follow-up (mo)

5 3 3 3 2
4 3 2 g s

Survival Rate (95% Cl)

18 Mo 24 Mo 36 Mo
percent
23 21 21
(12-35) (11-33) (11-33)
23 14 4
(16-32) (8-21) (1-9)

66 72

48 Mo 60 Mo

21 21
(11-33) (11-33)
2
(<1-6) =

Desjardins et al. 2018 New Eng J Med
© 2018-2019 Sociely for Immunctherapy of Cancer

Oncolytic viral therapy will continue to expand viral
agents, biologics, and target tumors

A Study of Intratumoral CAVATAK™ in Patients With Stage llic and
Stage IV Malignant Melanoma (VLA-007 CALM)

NCT01227551

Percentage of Participants With 38.6
Immune-related Progression- (26.0 to 52.4)
Free Survival (irPFS) at 6

Months

Percentage of Participants With 21.1

Durable Response Rate of 6
months or more

AAEM X

AAAAAAAAAAAAAAAAA i
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o> —-mmmmee - Radiation therapy will be increasingly used as a
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< —— Radiation therapy can be safely combined with
©) immunotherapy

IMMUNOTHERAPY™
Institution . . . Nonirradiated lesions o
Primary site n  Radiotherapy Immunotherapy Schedule Grade 3+ toxicities
(reference) CR PR SD
e Number of patients with any
First ipilimumab grade 3 toxicity not reported
L B B - . 100
University c?f Melanoma 9y ° 6 Gy x 2-3 or 8 Gy x 2-3 Ipilimumab 3 mg/kg 3-5 days after  0/22 (0%)  4/22 (18%) 4/22 (18%) Grade 3 anemia (4/22; 18%)
Pennsylvania e 1site every 3 weeks x 4 RT most common
e No grade 4-5
e No DLT
e Multiple dose-fx regimens - RT within 5 days e 2/22 (9%) grade 3
Ipilimumab 3 mg/kg
Stanford Melanoma 22  (BED10 range 28.0-112.5 Gy) overy 3 weeks x 4 of first 3/22 (14%) 3/22(14%) 5/22(23%) e 1/22(5%)grade4
e 1-2sites y ipilimumab e Nograde5
RT 1 day after
NSCLC, CRC, . - first ipilimumab e 12/35(34%) grade 3
g?}é:iﬂi?; sarcoma, RCC, and 35 . iiifgm for 60 Gy/10 fx Z/I:gl:m;n\],\?:eistgz{kg or 1 week after 0/31(0%) 3/31(10%) 4/31(13%) e No grade4-5
others ¥ second e 2/35(6%) with DLT
ipilimumab

Ko and Formenti 2018 Ther Adv Med Oncl
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RO, Enhanced engineering of CAR T and CAR NK cells may
Cancer ) help reduce side effects while improving efficacy

Phosphorylation

Fyn
Syk

PLC-y1
PLC-y2

vav-1
Erk1/2

IKKa/IKKB
IkBa

Anti-Tumor
Activities

— —
—_— —

—
—_— —

—_ —
—_ —

++++

Csite >

Society for Immunotherapy of Cancer



Z;v;@cgs TCR transduced T cells will provide durable
IMMUNOTHERAPY™ @ responses in SO“d tumors

MAGE-A3 Lu et al. 2017 J Clin Oncol
NY-ESO-1 D’Angelo et al. 2018 Cancer Discov
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ADVANcEsN@ Conclusions

IMMUNOTHERAPY™

* The future of cancer immunotherapy is bright, with advances
occurring in both diagnostics and therapeutics at a rapid pace

* We will see improvements in our ability to distinguish
immunologically “hot” vs. “cold” tumors, and potentially be able to
convert “cold” into “hot” tumors

* Advances in genetic engineering and biomanufacturing will permit
development of “next generation” antibodies, viruses, targeted
radiotherapies and cellular therapies for cancer.
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