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Keynote 001: Kaplan-Meier Estimate of PFS
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Analysis cut-off date: April 18, 2014.



Liver Metastasis and Treatment Outcome with
Anti-PD-1 Monoclonal Antibody in Patients
with Melanoma and NSCLC

Liver Metastasis

Number I Pooled HR Pheterogeneity
of trials (95% Cl)
Disease
Melanoma 7 —_— 0 0-79 (0-70-0-90)
_ 60 066 (0-55-0.79)
Non-small-cell lung cancer 6 — T 44 0-89 (0-71-111) 072
S 61 072(0-61-0-86)
Others 7 —t— 0 095(0-82-111)

— = 72 077(0-65-0-91)
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Better PFS Worse PFS

Cancer
Immunology

Research

First-line 8 — 25 0-94 (0-80-1-10)
_— 77 076(0-62-0-93) -
Subsequent line 12 — 0 0-81(0:72-0-90)
—-— 14 0-69 (0-64-0-75)
Class of immune checkpoint inhibitor
Anti-CTLA4 7 —a 25 0-91 (0-79-1-05)
e — 69 0-81(0-70-0-95) 040
Anti-PD1 13 —— 0 082(073-0:92)
_— 41 0:67(0-61-0.74)
Control group
No immunotherapy 17 —— 5 0-89 (0-81-0-98)
—= 68  074(0-66-0-82) o
Immunotherapy 3 —_— 0 0-75 (0-62-0-90)
I Women S 0  0:62(052-072)
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Cumulative Progression Free Survival
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Change From Baseline in Tumor Size, %
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Checkpoint blockade for cancer immunotherapy
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OS by Tumor PD-L1 Expression: 1% Cutoff

PD-L1 Expression Level <1%
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<1% PD-L1 NIVO+IPI NIVO IPI
Median OS, mo NR 235 18.6
(95% ClI) (26.5-NR) | (13.0-NR) |(13.7-23.2)
HR (95% ClI) 0.74 3 _
vs NIVO (0.52-1.06)

* ORR of 54.5% for NIVO+IP| and 35.0% for NIVO

Patients at risk:
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i T NIVO+IPI NIVO IPI
Median OS, mo 22.1
(95% Cl) NR NR (17.1-29.7)
HR (95% CI) 1.03 _ _
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Patients at risk:
NIVO+IPI 155 144 132 127 116 112 105 102 101 99 85 27 0
NIVO 171 165 158 148 139 131 122 117 112 109 98 36 0
IPI 164 155 138 126 115 102 89 83 77 74 64 21 0

Slide from Larkin et al. AACR Annual Meeting 2017 CTO075




IFNY and Expanded Immune Signatures Correlate With

Response to Pembrolizumab in Melanoma

Preliminary IFNy Preliminary Expanded Immune Correlation With Response in the
(10 gene) (28 gene) Validation Set?
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aDevelopment of the expanded immune signature was performed in an unsupervised manner by individuals blinded to response data.
Nominal one-sided P value from logistic regression (for best overall response per RECIST v1.1) or Cox regression (for PFS and OS).




IFNYy Signature validated with clinical outcome
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IFN-y Signhature or Tertiary Lymphoid Structure Signature?
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Checkmate 064 Overall Survival Analysis

| Events | Median OS (95% ClI)

Cohort A 24/68 NA (23.7-NA)

1.0 9
0.9 —
0.8 —
0.7 —
0.6 —
0.5
0.4 —
0.3

0.2 _a= cohortA
0.1 <= CohortB

0.0 I I I I I I I I |

0 3 6 9 12 15 18 21 24 27 30
Months

Cohort B 40/70 16.9 (9.2-26.5)

12-mo OS rate = 76%

----- Nivo>Ipi

Ipi>nivo

Probability of Overall Survival

Number of patients at risk
Cohort A G8 66 63 28 o1 49 42 31 25

CohortB 70 61 o2 44 38 34 29 22 17 2

Abbreviations: Cl, confidence interval; NR, not reached; OS, overall survival.

Weber et al, Checkmate 01634



Optimized Gene Classifier of Immune-Related Genes that
Predict Response in Cohort A

* Gene classifier includes IFN-y-related genes and others

* There is no optimal gene signature for Cohort B

Biomarker probabilities
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Rodig et al, ASCO 2017. Biomarker Analysis Checkmate 064

Nivo > Ipi Ipi > Nivo

Fisher’s Exact Fisher’s Exact

Biomarker P-Value P-Value
MHC Class | IHC, % 0.53 0.02
MHC Class Il IHC, % 0.05 0.99
CD3 (cell/mm?) 0.05 0.19
CD4 (cell/mm?) 0.07 0.19
CD8 (cell/mm?) 0.08 0.16
PD-1+ (cell/mm?) 0.02 0.32
Tumor PD-L1+, % 0.03 0.56

Tumor PD-L1+, %

. 0.23 0.77
(using external reference)
_ 0,
Turpor PD-L1+, % 0.06 0.64
(using external reference)
Tumor PD-L2+, % 0.28 0.43

Missense mutations (N) 0.004 0.01*
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Functional Immuno-Flow Cytometry of tumor tissue
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The Journal of Clinical Investigation

Tumor immune profiling predicts response to anti-PD-1

therapy in human melanoma
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b Discovery Cohort
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Exhaustion markers in our sorted peTlLs compared

CD8+ Gate

to other CD8s

Gene | log2FoldChange Padj giigrelin peTlls -
ave counts ave counts
PD-1 5.69 6.16E-47 127.5 5582.4
Tim-3 4.32 2.41E-18 698.2 8053.4
CTLA-4 3.38 9.19E-12 1852.5 16417.1
LAG-3 2.70 2.65E-09 2446.6 13518.6
TIGIT 2.42 5.96E-11 1207.9 6715.7
Ki67 4.09 9.89E-11 341.8 2953.1

CXCR6
CXCL13

Of Interest:
Laylin (LAYN)
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Numerous genes are differentially expressed between PD-1*CTLA-4*

peTILs and other CD8+ T cells in the tumor microenvironment in human

melanoma
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*Data from whole RNA transcriptome sequencing of sorted human melanoma tumor
infiltrating T cells in the UCSF Rosenblum Lab
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CD14+ TAMs
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Stimulatory Dendritic Cell

PD-1

Inflammation

TCR
CD103

peTIL

Human Tumor CDS8
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A natural killer-dendritic cell axis defines
checkpoint therapy-responsive tumor
microenvironments
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*  100% of patients with >30% of TILs exhibiting CTLA4"NPD-1h biomarker phenotype went on to respond to anti-PD-1 (PR or
CR)

° 100% of patients with <20% of TILs exhibiting CTLA4NPD-1h biomarker phenotype failed to respond to anti-PD-1 (SD or PD)
° 60% of patients with 20-30% of TILs exhibiting CTLA4"NPD-1" biomarker phenotype responded to anti-PD-1 (PR or CR)

Daud (2016) JCI 126 (9): 3447



IL-12 is a key mediator of communication between

DC/macrophages and effector-T cells and NK Cells
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In-vivo Electroporation

Molecular Dynamics solution of
Hydrophilic channel formation

In membranes under electric fields
Young and Dean 2015

Takman et al 2013






Pre-Tx D 256 D 637 Patient 9
Cohort 3

Chest

Back

Daud et al, Phase | trial of plL-12 electroporation, J Clin Oncol



Phase Il clinical Trial of plL-12 in melanoma
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Figure 2. Best overall
response in A. Sum of
treated lesions and in B.
Sum of untreated

lesions. C. Overall change
in tumor burden over time
(N =48).
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Figure 3. A. Progression-free survival in 48 patients with available data. The median overall survival was 3.8 months
(90% C. I. 2.4 to 5.3 months). B. Overall survival in 33 patients with available data. The median overall survival was

not reached at a median follow up of 28 months.
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Percent change tumor volume by RECIST
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Immune Activation
Relative Expression
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| Progressive Disease J Complete Response
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Intratumoral TCR Clonality

PD-L1 Transcript
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Conclusions

* PD-1 agents are incredibly active in cancer
* But resistance develops and non response is a major issue

* Other immunotherapy checkpoints and approaches are being
evaluated

* TME is a complex environment that varies by tumor type and
mutation burden






