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Case 1

62 year old male diaghosed with a thick
primary melanoma (stage IIC) in 12/08

Treated with surgery, no adjuvant therapy

6/09 - presents with numerous pulmonary
nodules. Biopsy positive, BRAF+ melanoma

8/09 - HD IL-2 x 2 courses — partial response
4/11 — disease progression - lung and bone
6/11 —4/12 - Rx nivolumab - pneumonitis



Case 1 — BRAF+ Melanoma — first-line PD-1 Blockade

April 2011 March 2017
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Optimizing Selection Strategy:

ldentifying immunotherapy responders

Immunotherapy responsive
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Immunotherapy non-responsive
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Emerging Predictive Model of PD1

responsiveness

All neoantigens Selected highly binding
neoantigens
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Gajewski et al. ASCO 2015



Emerging Predictive Model of PD1

responsiveness

Mutational Load

Neoantigen load

Antigen expression machinery

MHC-II tumour
cell positivity (%)
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2001-2015 5.7 cm liver mass, no FDG-avidity

2001-2015 - 2.9 x 1.6 cm mediastinal mass
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Johnson et al. Nature Commun. 2016



Emerging Predictive Model of PD1

responsiveness
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Emerging Predictive Model

responsiveness
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Emerging Predictive Model of PD1

responsiveness
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Tissue/Tumor response is PDL1

expression

Neoantigen load T-cell infiltration

6006

Mutational Load Antigen expression machinery

PD-L1 expression



PDL1 expression is associated with

better outcomes

PD-L1 Expression Correlates with Improved Response Best Overall Response by PD-L1 Expression

KEYNOTE-001* KEYNOTE-002?
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* PD-L1 positive?: 76% *+ PD-L1 positive®: 69% Median Median
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PD-L1 expression was assessed in p tumor biopsies by immunohistochemistry (IHC) using the 223 antibody (Merck]; response’, (42+-423+) (41-412+) response®, (33+-418+) (127+-295+)
PD-L1 positivity was defined as PD-L1 expression in 21% of tumor and associated immune cells. days (range) days ([angg)
*Among patients with samples evaluable for PD-L1 expression.
1. Daud A, et al. Presented at: SMR 2015 Congress; November 18-21, 2015; San Francisco, CA. *Based on patients with best overall response of confirmed complete or partial response,
2.Puzanav |, et al. Presented at: 2015 ASCO Annual Meeting: May 29-June 2, 2015; Chicago, IL. Analysis cut-off date: March 3, 2015,

Carlino et al. AACR 2016



PDL1 Expression:

Helpful in choosing between IPI/NIVO vs anti-PD1?

Can we
identify those
patients who
may be spared
toxicity of
combined
immune
checkpoint
inhibitor
therapy?




CheckMate 067 (CA209-067): Study Design

Randomized, double-blind, phase Ill study
to compare NIVO alone or NIVO + IPI to IPI alone
_ NIVO 3 mg/kg Q2W +
N=316 IPI-matched placebo
Unresectable or Stratify by:
Metatastic Melanoma . PD-L1 N=314 NIVO 1 mg/kg + Treat until
_ Randomize status* progression**
* Previously untreated 1:1:1 > [ DA ORI or
o0 for 4 doses then
- 945 patients r OrATstates NIVO 3 mg/kg Q2W unacceptable
P + AJCC M stage toxicity
N=315 IPI 3 mg/kg Q3W
for 4 doses +
NIVO-matched placebo
*Verfied PD-L1 assay with 5% cutoff was used for the stratification of

patients; validated PD-L1 assay was used for efficacy analyses.

**Patients could have been treated beyond progression under protocol-defined circumstances.



Proportion alive and progression-free

Co-primary Endpoint: PFS (Intent-to-Treat)
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PDL1 Expression:

Helpful in choosing between IPI/NIVO vs anti-PD17?

PFS by PD-L1 Expression Level (5%)

Proportion alive and progression-free
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*Pervalidated PD-L1 immunohistochemical assay based on PD-L1 staining of tumor cells in a section of at least 100 evaluable tumor cells.

Wolchok et al. ASCO 2015; Larkin et al. NEJM 2015



Biomarker Model

CD8 Density
PDL1 Expression
Histology

Mutational
Load

IFNy signature

All inter-related

Some tumors may have a larger sweet spot

M Atkins with permission.



Biomarker Model

Multiplex IHC/IF

RNA Seq

Needed Technologies

M Atkins with permission.



Problem: tumor complexity

Reversibility of T-cell exhaustion

Partial exhaystion
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Severe exhaustion
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| ©®

Tumour relapse

Challenges
Bulk tissue analysis unable to recapitulate inherent heterogeneity

Routine imaging (i.e. single-cell marker such as PD-L1) low
throughput, low-plex, biased, subjective
Experiments difficult to implement in patient models

1.
2.
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Wherry EJ, Nat Immunol, 2011



Genome-scale assessment of immune
escape and |O-resistance mechanisms

Ex vivo Mel
cell line
Resection/Biopsy Melanoma:TIL ORF
co-culture generation or CRISPR
Blood .
sample FFPE/CycIF | library Mellib
- e
l Disaggregation l
|e: ]
‘bo.} TIL challenge

Ab-stainin
'l' ) Sequence 41
[ barcodes

-9 Single-cell FACS Mel'ib

7\ }

CD45-  CD45+
l 2nd TIL challenge

Single-cell library construction
Sequence barcodes

Single-cell RNA-seq and analysis




Summary:

The state of predictive biomarker development

Analysis of the tumor:
* Total mutation burden

* Types of mutations (neoantigens)
* Capability of being recognized by the immune "NOW THIS IS
System NOT THE END
Analysis of immune cells in the tumor .
[TIS NOT EVEN
* Presence or absence of cells
* Location of immune cells (periphery versus THE BECINNING
central) OF THE EXD
* Types of immune cells (killers vs suppressors) BU"”S, '
* Activity of the cells (gene expression analysis)
Response of the tumor against the immune PERHAPS,
cells THE END OF THE
BEGINNING."

* PD-L1 expression

* Other “immune checkpoint” molecule SIR WINSTON CHURCH".«L (1874]965)

expression
Analysis of blood... Cowene
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Case 2

6/11 - 68 yo male — dx Melanoma Stage |IB

9/13 - presents with numerous pulmonary
nodules. Biopsy positive, BRAF+ melanoma

12/13 — started ipi/nivo

1/14 — post C2, watery diarrhea, admit to BIDMC
for two weeks, scope bx = colitis, rx IV steroids,
infliximab

2/14 — CT torso — partial response
4/14 — off steroids



Case 2 — BRAF+ Melanoma — first-line PD-1/CTLA-4 Ab

Dec 2013 Jan 2017

e




Sequence Comparison:
EA6134: Ipi/Nivo to D/T versus D/T to Ipi/Nivo

Arm 1:
Ipi 3/INivo1 [l PD
mg/kg/ q D 150 BID /
3wks x 4 + —p> T2mg QD

Maint Nivo

ECOG PS
1. 0
2. 1

LDH

1. Normal
2. Elevated

Arm 2: Ipi 3/Nivo 1 mg/kg
q 3wks x 4

MN—-=S00Z>» X

D 150 BID / + Maint Nivo
T2mg QD

ECOG and SWOG protocol — Atkins, Chmielowski
Accruing

D — dabrafenib, T- trametinib



