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Tumor based predictors of response



Where are we today with tumor based pre

| 1/PD-1 targeted agents?
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2Powles T et al., Lancet 2017

No single biomarker fully describes patients who derive benefit from monotherapy CPIs



Tumor cell PD-L1 by IHC is associated

benefit to CPIs

OS benefit observed for Pembrolizumab
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PD-L1 IHC can differentiate monotherapy Nivo
vs Ipi/Nivo benefit in Melanoma (CM-067)
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Atezo+bev vs Sunitinib; improved PFS in P )
selected groups: RCC (IMmotion 150
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Gene expression based functional readot

18-gene IFNy signature associated with PFS OS benefit observed for Atezolizumab in patients
benefit to Pembrolizumab (KN-012, KN-028) with high T* gene signature in 2"d line NSCLC (OAK)
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18 gene signature, Nanostring: TIGT, CD27, CD8A, PD-L2, LAG3, PD-L1, PCR: *Effector T-cell (T¢y) signature: PD-L1, CXCL9, IFN-y
CXCR6, CMKLR1, NIKG7, CCL5, PSMB10, IDO1, CXCL9, HLA.DQA1,
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Ayers M et al., JCI 2017

Kowanetz et al., WCLC, 2017




Effector-T cell gene signatures may beaj

readout of PFS In inflamed tumors

OAK
PD-L1 IHC* + T Signature +
HR

Prevalence 55% 51%

0.93 0.73
(95% ClI) (0.76, 1.15) (0.58, 0.91)
HR (95% CI)
BEP (N = 753)

0.94
(0.81, 1.10)
Dx: Effector T-cell (T4) signature: PD-L1, CXCL9, IFN-y

T.¢ gene signature is a more sensitive biomarker of PFS than PD-L1 IHC

=At a similar prevalence, Teff gene expression identified patients who experienced a significant PFS benefit with
atezolizumab therapy in 2" line NSCLC

*SP142; TC1 orIC1=TC or IC = 1% PD-L1-expressing cells.

BEP, biomarker-evaluable population. Data cutoff: July 7, 2016 Kowanetz et al. OAK Teff biomarker. WCLC 2017.



Tumor types with a high mutation load

derive benefit from monotherap

Patients with high tumor mutation load derive PFS
benefit from Nivolumab in front-line NSCLC (CM-
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CPI

MMR deficiency is associated with
response to Pembrolizumab

B Radiographic Response
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Rapidly evolving landscape for treatment ‘
front-line NSCLC

Future NSCLC Dx landscape

PD-L1 IHC

2015 Front-line NSCLC Dx landscape
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What are the drivers of escape from

Complete response Can we

— Partialrfxsponse convert
— Stable disease

Progressive disease non-

PRIMARY IMMUNE
ESCAPE: Why do some
patients never respond to

e )
CZU 7T
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8586t 88s03888883s888
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DURABLE RESPONSE: What
T 4 & & & s s are the drivers that contribute
TmeonSy  to sustained / long-term

Atezolizumab Ph1l mUC data 9 anti-tumor immunity
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Reactive Stromal biology may present at

escape mechanism

Mesenchymal biology associated with
resistance to PD-1 blockade in melanoma
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Willy et al., Cell (2016)

Bladder Cancer: Atezolizumab (IMvigor210)

Proliferation APOBECs DDR defects
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CD8 T-effector, IFNg, PD-L1 IC TGFb pathway

Mariathasan S., et al., manuscript accepted, Nature

017

Mariathasan S et al., poster p13 Friday 12:30pm Nov 10 SITC
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IMmotion 150: ‘

Atezolizumab £ Bevacizumab vs Sunitinib in 1L mRCC

PD-L1 IHC,
Atezoli b 1200 v DB IHE,
ezolizuma mg A CD31 IHC
+ bevacizumab 15 mg/kg e il
q3w
Treatment naive,
locally advanced " : b
or metastatic tezolizuma
RCC 1200 mg IV q3w u ”;‘;"n/eFRV
expression

N = 305

Sunitinib 50 mg
(4 wk on, 2 wk off)

> ‘}‘.3,‘,““/1 ittt ol Disease mutations
LTI eg VHL, PBRM1

c = n »

* IMmotion150 was designed to be hypothesis generating and inform the Phase Il study IMmotion151

» Co-primary endpoints were PFS (RECIST v1.1 by IRF) in ITT patients and patients with = 1% of IC expressing
. Eﬁbl‘o}atory endpoints included interrogation of the association between outcome and TME gene signatures

McDermott D, AACR 2017; McDermott D, Huseni M et al., manuscript in review
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Myeloid inflammation may be associated

benefit to CPI- o VEGF may overcome this esce
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Bi-allelic PTEN loss associated with

iImmunosuppressive TME and resistance

to aPD-1in a Lipsarcoma case study
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Improved patient selection for immune checkpoint therapy il

George S et al., Immunity 2017

Evolution of disease molecular subtypes, genomic
landscape and TME over 3 years of chemo and 4
years of atezolizumab in a TNBC case study

Figure 4. Evolution of Tumor Microenvironment: RNA-Based Immune, Stromal and Proliferation Signatures and TNBC Subtypes

A. RNA based gene signatures

Cytolytic T-cells Tregs CD8 T, NK cells Memory B cells D Atezolizumab
B — 5 5 - 4 1= exposure
i, £ £ g N i i
5 5 3. B 5 g 0
B/ k E £ i
1 1 : 1 -
4 -
oL PP FEL PP HEF PP EF PP FEF PP FEP PP
Collection to C101 G i i Callection to C101
Macrephages Antigen processing Immune
Checkpoints Fibroblasts
4 = . = E = 5 [ =
i b H i, fes| i
A l . A =
e 5 . . §oo ) \
ge g N o
4 | 50l
S8 PP LLOF PSS & Ai? & 'o‘ L PP FEE P
B. Plasticity of TNBC subtype over course of clinical history
e T iccen
Time to Ti Metasiasi:
Collection ~ Atezolizumab | 1ssue TNBC Subtype P
ocation con
(days) L 1 W e
s
Pre-Atezo —1834 Breast Luminal """‘9‘*" ‘ ‘ ‘ w
10 aea
Basal-like immune
Pre-Atezo 1176 Lymph node !upp b ‘ ‘
Post-Atezo 556 Lymph node I
Pre-Atezo +380 Lymph node o
Bagnn:e immune b
Post-PD +689 Lymph node supp 4 ‘ l_Z

L !(;mmn i

Molinero L...Emens L, Friday Poster p68 , SITC 2017




The Tumor Immunity Continuum- framework e

combinations
Non-
Inflamed | inflamed
INFLAMED IMMUNE EXCLUDED IMMUNE DESERT

CD8+ T cells CDS8+ T cells CD8+ T cells are
infiltrated, accumulated but absent from
but non- have not efficiently tumour and its
functional = ' infiltrated periphery

Mutational Load

Angiogenesis
Reactive stroma
MDSCs

TILs
CD8 T cells/IFNy
PD-L1 & checkpoint

Viral Load? Microbiome?

Respond favorably to Convert to inflamed phenotype with combinations
checkpoint inhibition

Modified from Hegde PS et al., Clin Canc Res 2016
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Predictors of response in the periphery
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Circulating proliterating CD8+ T-celis rep

nharmacodynamic biomarker to CPI

Increase in Ki-67+/CD3+ T cells Systemic increase in CD3/CD8/HLA-DR/Ki-67+ T cells
Upon aCTLA4 tx in Melanoma not associated with outcomes to atezolizumab
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T-cell invigoration to tumor burden ratio' ‘

anti-PD1 response

Proliferating CD8+ T-cells represent aPD-1 reinvigorates exhausted T-cells
an exhausted phenotype
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Is high Neutrophil-to-Lymphocyte ratio (N -

marker of poor outcomes to CPIs?

High NLR associated with poor outcomes to High NLR associated with poor outcomes to
Ipilimumab in Melanoma Nivolumab in NSCLC (N=175)
A NLR B § ALC
X £ 5]
£ El
i NI_—_F_‘_?_S-- § § % §
NLR:=5 § . :% ry
12 18 24 - :
Months ~ log-rank p=0.001 3 log-rank p=0.10
No.at risk No.at risk s °9 5 10 15
NLR<s 45 30 15 8 6 NLR<s 45 25 10 6 6 ° ® i (o) * Time (months)
NLAR=5 24 5 1 0 0 NLR=5 24 3 0 0 0
First quartile —— Second quartile
Independently validated in a cohort of 115 patients Third quertie Fourth quertie

Bagley SJ et al., Lung Cancer 2017
Ferrucci PF et al., BJC 2015

Is systemic immune health an important factor?

Single arm studies, hard to delineate prognostic from predictive association.
Worth further interrogation in randomized trials
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Exploring the utility of blood as a sens

tumor markers — eq. blood based TMB

. bTMB Computational Methodology and Study Design @ FOUNDATION
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Gandara DL., et al., ESMO 2017; Manuscript in review - BFAST: Prospective trial to validate the biomarker 22



Deep MALDI ToF MS of Serum in -

Biodesix platform

ﬁevelopment (nivolumab) 1 Validation (nivolumab)? (N=3m Biological factors associated with sensitivity/resistance to CPI
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Courtesy: Heinrich Roder, Biodesix



Systemic inflammation marker like CRP

nood surrogate for OS

Change in CRP in POPLAR Change in CRP in 'OAK
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Change in CRP an

NSCLC
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Decrease in CRP associated with improve

patients with RECIST 1.1 SD/PD
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EEEMD Registration trials of CDK4/6 inhibitors

First line Al sensitive — with Al HR (95% CI)

PALOMAZ2 Palbociclib 0.58 (0.46, 0.72)
MONALEESA2 Ribociclib 0.58 (0.46, 0.70)
MONARCH3 Abemaciclib 0.54 (0.41, 0.72)

Endocrine pre-treated — with fulvestrant

PALOMA3 Palbociclib 0.50 (0.40, 0.62)

MONARCH2 Abemaciclib 0.55 (0.45, 0.68)
Hazard ratios for PFS primary endpoint Finn RS, et al. NEJM 2016, Turner NC, et al. NEJM 2015 updated
SABCS 2016, Hortobagyi GN, et al. NEJM 2016 updated ASCO

Courtesy: Nick Turner, Discussant for MONARCH 3, ESMO 2017 2017, Sledge, et al JCO 2017




Randomized trials with monotherapy C -
Inhibitors

Atezolizumab @ CJ
OAK IMvigor211

Nivolumab @ @ @ @ QJ
N VT CM-057/017 CM-026 CM-141

Pembrolizumab @ @ @ K% KN_O{)

KN-006 KN-010 KN-024 §
Durvalumab @
PACIFIC

Deluge of data over the next 2-5 years with 1500 trials ongoing today...~ 300,000 patients in trials
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