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Immune Mechanisms in Gl Cancers
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Role or the Immune System:
Limited to Immuno-Surveillance ?

o Cancer Cells

) o

CD4
T-cells

Adapted from Colombo MP, et al. Nat Rev Cancer. 2007.



Immune Surveillance of Cancers
(Mice)
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Schreiber RD, et al. Science 2011;331:1565-70.



Immune Surveillance of Cancers
(Humans)

Cancers Among People Living with AIDS in the USA

Anti-Retroviral Therapy
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Voss AM, Cancer Risk Among Immunosuppressed Populations, NIH-DCEG, 2012



Subsets of Immune Cells
can also Promote Cancers!

IMMUNO-
SURVEILLANCE

IMMUNO-
TOLERANCE

oo o ..

Cancer Cells 6\ .
o o @ @ ‘
9 gé e CD4* Tcel CD8+
| © s T-cells
T-cells

Adapted from Colombo MP, et al. Nat Rev Cancer. 2007.



Lymphocyte Inhibition

Tcell Antigen APC
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Paradigm Shift in Cancer Therapy

Historical Paradigm:
Targeting Tumor Cells

New Paradigm:
Targeting Immune Cells

Tumor Cell

Lymphocyte




Immune Checkpoint Blockade Therapy

Cytokines produced:
IFNy, TNFa and granzyme B

CTLA4-targeted
>—=h antibody
o

CTLA4

S Antibodies to
TLA4 ( S block
co-inhibitory
signals

PD}. .} PD1-targeted
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PD-Lomas 2016
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PREDICTIVE VALUE OF PD-L1 EXPRESSION

Response Rate by Level of PD-L1 Expression in NSCLC with Pembrolizumab
(RECIST 1.1, Central Review)

50

40 -

30 o

ORR, %

20 o

M Strong Positive (n=41) B Weak Positive (n=46) M Negative (n=42)

3Evaluable patients were those patients in the training set with evaluable tumor PD-L1 expression who had measurable disease at baseline per imaging assessment criteria.
Analysis cut-off date: March 3, 2014.



PD-L1 can be expressed in 2 ways
CONSTITUTIVE

Constitutive oncogenic
signalling induces PDL1
expression on tumour cells

T cell-induced
PDL1 upregulation

Tumour /

Nat Rev Cancer. 2012 Mar 22;12(4):252-64



Many Cell Types can be PD-L1+

IFN-y-mediated upregulation
of tumor PD-L1

PD-L1/PD-1-mediated
inhibition of tumor cell killing

Priming and
activation of T cells

- . —-

L d _. —

dritic
CDB+ cytotoxic ol

T lymphocyte S

Immune cell
modulation of T cells l

Stromal PD-L1 IL-4/13 PD-L2-mediated
modulation of T cells inhibition of Ty2 T cells

Clin Cancer Res; 18(24) December 15, 2012



PD-L1 IHC Stainings

Company ROCHE
GENENTECH
©)

Clone 28-8 22C3 SP142

(Epitomics) (Merck) (Ventana)

Assay Dako Dako Ventana

Scoring Cancer Cells Cancer Cells & Cancer &

stroma Immune Cells

Melanoma 5% 1%?2 IHC 1,2,33:

Threshold TC:1%, 5%,

NSCLC 1-10%* 50%5 50%

Threshold IC:1%, 5%,
10%

1 Robert C, et al. N Engl J Med 2014.

2 Robert C et al. N Engl J Med 2015.

3 Herbst RS et al, Nature 2014.

4 Dolled-Filhart M et al, Poster 11065, ASCO 2015
>Brahmer J, et al. N Engl J Med 2015.



Sensitivity of Gl Cancers to aPD-1/PD-L1
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Disease-Specific Survival (DSS) [%]

Impact of TiLs in CRC

Immunoscore
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Mlecnik B, et al. Immunity. 2016.



MSI: best aPD-1 predictive biomarker

200+

100-

(%)

—e— Mismatch repair—proficient colorectal cancer
—e— Mismatch repair—deficient colorectal cancer

-e- Mismatch repair—deficient noncolorectal cancer

Change in Tumor Marker Level

-100-

0% (no change)

200 400
Days

N Engl J Med. 2015;372:2509-20.



Immune Impact of MSI Status
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Dudley JC, et al. Clin. Cancer Res. 2016.



Immune Impact of MSI Status
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Immune Impact of MSI Status
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Dudley JC, et al. Clin. Cancer Res. 2016.



Immune Impact of MSI Status
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Immune Impact of MSI Status
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Survival (% of patients)

Anti-Neoepitopes Immune Responses

80—

60—

40

20+
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Ll 1 Ll
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Snyder A, et al. N Engl J Med 2014.
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1001 -~ High neoantigen burden
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|
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Rizvi NA, et al. Science (80) 2015.



Immunoscore > MSI status

MSI status and Immunoscore
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Impact of Mutational Load on PD-1/PD-L1 Blockade ORR
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1: nivolumab, ASH 2014; 2:nivolumab, NEJM 2015; 3: pembrolizumab, ESMO 2014, 4: MPDL3280A, Nature 2014; > Ott, pembrolizumab WCLC2015



Impact of Somatic Genome Abnormalities
on the Tumor Immunogenicity

CEA, MAGE, IL10, TGFb,

. NY-ESO-1,... PD-L1,...
Cross reactivity

with pathogens ? Tumor Immuno
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Tumor Antigens Molecules
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Role of the Microbiota
on the Immunity of Gl Cancers
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Front. Immunol. 6:415. doi: 10.3389/fimmu.2015.00415



Impact of Gut Microbiota on olCTLA4

>
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6“250- - lso Lt 207 5 150 Ctrl
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(RO P At
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Vetizou M, et al. Science. 2015



Impact of Gut Microbiota on aPD-L1
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Sivan A, et al. Science. 2015



What is the Future of Oncology?
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Chemotherapy + anti-PD-L1 in NSCLC

Carboplatin / Nabpaclitaxel + Atezolizumab

100 —

S 80 — — Progressive disease
o 0 — Partial/complete response
5 ~ Stable disease

2 40 ¢ Discontinued

g 20 - A New lesion
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(] —60 —

=3

3 -80 -
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O  _100-

| | | | | | | | | | 1
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ORR = 56.3%
(9/16)

Giaccone et al, ESMO 2015



Chemotherapy Efficacy & the Immune System

BALB/c nu/nu mice

BALB/c wild-type mice (immunodeficient)

4 4 —@— PBS 7 1—@— PBS
€ 3 S )
S £ 54
S S '
= 2 4 A p
3 2- 3
E E 3 7 1
3 3
£ 1- £ 27
-] >
= =g
O ! 1 1 1 1 1 O T 1 1 1 1 1
O 5 10 15 20 25 O 5 10 15 20 25
Days after treatment Days after treatment

*P <0.05; n =10 mice per group; means + SEM are shown.
MTX, mitoxantrone; PBS, phosphate-buffered saline (control).

Michaud M, et al. Science 2011;334:1573-7.



Radiotherapy Efficacy & the Immune System

5000 4 W?Id-type m?ce

Wild-type mice + RT
IFNAR1 knockout mice
IFNAR1 knockout mice + RT

T 4mmm RT in IFNAR1 knockout mice

Tumour volume (mm?3)
N w LY

o o o

o o o

o o o

1 1 1

0 5 10 15
Days post-RT

Data shown are representative of at least 2 experiments with similar results with n = 6-9 mice per group.
IFNAR1, interferon (alpha, beta and omega) receptor 1; RT, radiotherapy.

Burnette BC et al. Cancer Res. 2011 Apr 1;71(7):2488-96



TKI Efficacy & the Immune System

CD8+ depletion vs control in mice

200 7 —e— vehicle + IgG
Dasatinib + 1gG
< 150 - Vehicle + anti-CD8 .I.j NS_
E Dasatinib + anti-CD8 1
> T
% 100 - : 4= CD3 depletion
§ 1
g .
£ = T
~ 50 - : I [ —
O 1 1 1 1
0 5 10 15 20

Days after tumour challenge
*P =0.0427; n = 6-10 mice per group

NS, not significant

Yang Y et al. Blood. 2012 Nov 29;120(23):4533-43



Immunogenic cell death

Dying tumour cell

Adapted from Kroemer G et al. Annu Rev Immunol. 2013;31:51-72



Immunogenic cell death

Dying tumour cell
N A Chemotaxis signal

Recruits DCs into
the tumour bed

P2RX7

DC

TLR4, toll-like receptor 4; P2RX7, P2X purinoceptor 7.

Adapted from Kroemer G et al. Annu Rev Immunol. 2013;31:51-72



Immunogenic cell death

Dying tumour cell
N A Chemotaxis signal

* Recruits DCs into
the tumour bed

P2RX7

‘Danger’ signal

Stimulates optimal TLR4
antigen presentation to
T cells

DC

TLR4, toll-like receptor 4; P2RX7, P2X purinoceptor 7.

Adapted from Kroemer G et al. Annu Rev Immunol. 2013;31:51-72



Immunogenic cell death

Dying tumour cell
N A Chemotaxis signal

* Recruits DCs into
the tumour bed

P2RX7

‘Danger’ signal

Stimulates optimal TLR4
antigen presentation to
T cells

‘Eat me’ signal CD91

Stimulates engulfment of DC

tumour-derived antigens by DCs
TLR4, toll-like receptor 4; P2RX7, P2X purinoceptor 7.

Adapted from Kroemer G et al. Annu Rev Immunol. 2013;31:51-72
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The Future of Oncology?

Immune Targeted
Therapy
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OTHER IMMUNOTHERAPIES
i
Oral Immuno Oncolytic CAR ] Cancer




OTHER IMMUNOTHERAPIES
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Epacadostat + pembrolizumab in Metastatic Melanoma
(Incyte, NCT02178722)

H 25 mg B 50 mg M 100mg H 300mg © Off study
BID BID BID BID treatment

100 -

ORR = 58% (11/19)

50 -

Best Change From Baseline, %

-100

Patients

Gangadhar et al. SITC 2015. Abstract #07



IDO inhibition

DO DO 1DO)
/ \
Increased Decreased T-cell Increased Decreased
Tregs proliferation T-cell Apoptosis i DC maturation
Al o \‘
B e N 1 el :: ‘i:.‘/' ‘

Decreased NK
activity

IDO1, indoleamine 2,3 dioxygenase 1.
Adapted from Gangadhar et al, SITC 2015



The Future is Bright

Oncolytic
Virus
T-VEC EMA approval
Q4 2015




T-VEC + anti-PD-1 in Melanoma

B Stage b (N=1)

ORR = 56% (9/16) mm Stage llic (N=5)

2 100 B Stage IV Mla (N=1)
§ | e Stage IV M1b (N=2)
g 0 BB Stage IV Mic (N=7)
c 50 |

o

= 25 |

(O]

2 o0

©

o 25

o

& -50

o -75

O

S -100

All 16 patients were followed at least 12 weeks from the first dose of pembrolizumab and must have had an
evaluable response. Stable disease must be > 77 days to be considered evaluable.

Long G V et al, SMR congress 2015, San Franisco, USA 47



in situ immunization




The Future is Bright
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Blinatumomab EMA approval
Q4 2015




Blinatumomab in ALL & NHL

1.0 S
% —
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Duration of Disease-Free Survival (days)

Blinatumomab on Chemotherapy-Refractory MRD
in B-ALL

VOLUME 29 - NUMBER 18 - JUNE 20 2011

JOURNAL OF CLINICAL ONCOLOGY

Baseline Treatment

Tumor Regression in Cancer Patients by Very Low Doses of a T Cell-
Engaging Antibody

Ralf Bargou et al.

Science 321, 974 (2008);

DOI: 10.1126/science. 1158545
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Bispecific T-cell Engaging mAbs




Ongoing I-O Combinations in Gl Cancers
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