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KEYTRUDA: REPEATED OVERALL SURVIVAL
BENEFITS IN MONOTHERAPY AND IN COMBINATION
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Initial value in large scale genomic profiling: molecular
epidemiology of PD-L1 expression in Moffitt-Merck database
and Pembrolizumab indication expansion
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An IFN-y-related gene expression profile predicts clinical
response to PD-1 blockade

i S i A . IFM-y sigmasture 54, Expanded immune signature
RMA . o o gi _:. 22
—_— = it = ]
f‘ g | s 822 y g 20 .
. e 20 " 2184
FFPE wmor tissue I A k= 18 1 < 16
collected at baseline ﬁ —— E -
before recetving 16 1.4
pembrolizumab - . E_ 1.4 g 12 .
+ Mest samples yisld >20 ng of |_ﬁ 1.2 Iﬂ 7
usable RNA per slide 1.0 1.0
+ 50 ng of RNA required for 1 assay 08 08 .
Melanoma Monmesponder Fespondar Monmesponder Respandar
mr)'sst
10-gene Preliminary M-y . . B
sgnature developed o B IFM-y signature Expanded immune signature
camelabe with cirical respansa 25 2.2
36 24 e 1.:-_ 2.04
34 - . z 2 - & 8
az E . = 5 151 - Pl
Can 20 - - oy L]
Es.o - o o - LT - -
[T . c 18 13 b c I '
K e . 2 18 = ] -
Eze{ . o 1 Ful ERE .
2] o o 14 j! g, et
g1z g I
"~ Monrespander  Responder Wy g w 1.04
Best ovarall response, RECIST v1.1 Iy 0B
Melsnoma Melancuna " MNonresponder Respandar " Monrespondes Respandar
discovery sat validation set
82 Pafisnts
18 Patierts indcp.:l.nt Ena C 1.0 5 Dia )
oaa sat T :"""l"gaf;wfﬂd Table 2. IFN-7 and expanded immune gene signatures 1.882 (0,613, 0,885 yy 1,856 {0,522, 0 500)
mung ne,
signature: coherant sed o a4
comalated with the 10-gane & £ T
FTRRC Prvimingey [FN-r sigoature IFR-¢ Expanded immune gene signature n
genes (akled et} om ro3n ['¥F. N g F-
- =
o oot NKEF = -
oms3 o HAE & 04 3 0s
Fil iy developm HLA- e o GRS :‘I:I&glbai'l 0S5 AU D ES
gure 1. Gene signature 4 5 N . -
samples. (&) overall warkfiow far t 5w ms LAG3 0. a2 5% Gl 04T, DB
immune-related gane signatures tt
& 10 16 20 25 30 35 40 45 60 anti-P0-1 tharapy. (B) IFM-v 10-gen NG L7 TAGAP
PHoO1, UP gonas it < 0.08 in IDpatieFt?wilr;lmlelanumaan: m oo 0o . . . . ) ad
response an g respanse. (C) “Preliminary expande 0B 02 04 0 0& 10 0E 02 04 08 08 10
Gerrelation mabrix of op significant i signatura with tight comelation to t . e L
the tisum'ar;g eua]u::e:ig:lhe \nralig:am‘;m nature, validated in 62 patients wit Hu'ﬂﬁﬁgd gﬁ; 1 — specificity 1 — spacificity

Ayers et al, JCl 2017

34™ Annual Meeting & Pre-Conference Programs th #SITC2019



Pan-cancer Mutational Spectrum: many causes for high TMB

beyond MSI-h
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TMB association with antiPD-1/L1 response has been shown for major indications regardless of TMB etiology
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TMB and GEP associate with Pembrolizumab BOR
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TMB and GEP independently associate with BOR

across indications
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Fraction of TMB+/GEP+ tumors associate with
aPD1/PDL1 monotherapy clinical response/success
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Herbst KMN010/042 ESMO 2013

Clinical Utility for OS (KEYNOTE-0422):
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TMB and GEP combination may provide a rationale for
prioritizing combination therapies
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Major aPD1/PD-L1 activity:
Cytolytic-ready

Moderate aPD1/PD-L1 activity:
T-cell inflammation

with hostile TME
Cristescu et al, Science 2018
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EMT/Stromal/TGFbeta signature associates with response to
monotherapy Pembrolizumab in inflamed Gastric and mUC
tumors

Figure 4. Scatter Plot for Stromal/TGF-B/EMT Signature Score Versus RNA-Seq 18-Gene
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RNA-seq data demonstrate resistance signatures to Atezolizumab

LETTER ESHicine PRI

doi:10.1038/nature25501 https://doi.org/10.1038,/541591-018-0053-3

TGF3 attenuates tumour response to PD-11 Clinical activity and molecular correlates of response
blockade by contributing to exclusion of T cells to atezolizumab alone or in combination with

bevacizumab versus sunitinib in renal cell carcinoma
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Pan-tumor analysis of the association of cancer and immune
biology-related gene expression signatures with response to
Pembrolizumab monotherapy

Studies with RNASeq data (N=1188):
KNO01/KNOO6-Melanoma (N=476),
KNO52-urothelial (N=186),
KN012/KNO55-HNSCC (N=147; HPV(-ve)),
KNO86-TNBC (N=132),

KNO59-Gastric (N=92),

KN427-RCC (N=78),

KN100-Ovarian (N=77).

Associations will need validation
in randomized studies.
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Table 1. Testing Results for Pan-cancer Regression Modeling of ORR

Signature AUROC Curve®* | Nominal One-sided | Multiplicity Adjusted
(95% ClI) P-value® P-value®

T-cell Inflamed GEP 0.63 (0.60-0.67) <<0.0001* N/A

 Angiogenesis 0.58 (0.54-0.61) |  0.0001 0.0009 |

gMDSC 0.53 (0.50-0.57) 0.0318 0.2225

Proliferation 0.53 (0.49-0.56) 0.0882 0.4523

WNT 0.52 (0.48-0.56) 0.0951 0.4523

RAS 0.52 (0.48-0.56) 0.1131 0.4523

Hypoxia 0.51 (0.47-0.54) 0.3790 0.8193

MYC 0.51 (0.47-0.55) 0.4096 0.8193

Glycolysis 0.48 (0.44-0.52) 0.8274 0.8274

AUROC, Area Under the ROC Curve; EMT, epithelial to mesenchymal transition; GEP, gene
expression profile; gMDSC and mMDSC, granulocytic and monocytic myeloid-derived suppressor cells,
respectively; TGFB, transforming growth factor beta. *P=3.6E-12. *For the GEP, predictor is residual
score after adjusting for cancer type and for non-GEP residual score after adjustment for cancer type and
GEP. For the GEP and for Proliferation, AUROC was estimated for positive association and for negative
association in the remainder. °For the GEP and for Proliferation, testing was for positive association and
for negative association in the remainder. “Consensus signature tests adjusted using Hochberg step-up

procedure.

To be presented at SITC 2019: Sat Nov 5%, poster P324
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KN-189 (Pembro+Chemo vs Chemo in 1L non-squamous NSCLC)
met all primary endpoints (and regardless of PD-L1 status)
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Paz-Ares KN021/18%/407 TMB ESMO 2013

Clinical Utility for OS in KEYNOTE-189:
tTMB Cutpoint of 175 mut/exome
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Summary: Inflammation and neoantigenicity biomarkers can

define a framework useful for identifying rational combination
therapies

B Moderate: Immune evasion D Strong: Intense cytolytic activity Non-immunogenic
tumor cell (low TMB/

neoantigenicity)

Immunogenic tumor
cell (high TMB/
neoantigenicity)

©

% Dendritic cell

—~@===Fibroblast

-Tumor Mutation Burden (TMB)

A Reduced: Lack of immunogenicity | C Moderate: Stromal/endothelial TME
T-cell-inflamed Gene Expression Profile (GEP)

Biomarker-defined responses to pembrolizumab monotherapy identify targetable-

resistance biology. (A) Tumors have low TMB and low neoantigenicity and lack a

T cell-inflamed TME. (B) Tumors can evade the immune response despite high TMB and Cristescu et al, Science 2018
high neoantigenicity. (C) Although T cells are present, stromal and/or endothelial factors
in the TME, low TMB, and low neoantigenicity impede their activity. (D) Tumors have high
TMB, high neoantigenicity, and a T cell-inflamed TME, typified by activated T cells and
34t Annual Meeting & Pre-Confer other immune cells with cytolytic roles. #S ITCZO 19
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