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Long-term benefit ...

Resistant Patients
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Tumors use various mechanisms to escape the immune system

Immune escape mechanisms are complex and frequently overlapping
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Vesely MD, et al. Ann Rev Immunol 2011;29:235-271
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Main goal:

ldentification of principal pathways
involved in mechanisms of resistance to ICls
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Gene profile analysis on cohort - patients’ tumor tissue

Pre-Treatment Tumor FFPE Anti-CTLA4 Anti-PD1
samples Baseline Pre-treated

Characteristics

Codeset 10360 10360 10360
Mean Age, YearstSD 63x11.5 58%15 61.7%£16.1
Gender: Female/Male 13/17 14/10 11/11
Prior |mmun0therapy None anti-CTLA4 None
Stage IIC/IV (n) 1/29 1/23 0/22
BRAF Status 17/11/2 15/8/1 15/7/0
(WT/MUT/NA)

Objective Response 4 (13.3%) 3 (12.5%) 10 (45.5%)
(PR+CR)

Matched PBMCs? No No Yes (22)
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Cohort Summary: 436 samples analyzed

Anti-PD1 Anti-CTLA4
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436 x 770 = 335 720 genes data point analyzed
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PanCancer |O 360™ Gene Expression Panel

* Developed for NanoString nCounter panel SIGNATURES
e 770 human genes i

* Characterizes biology of tumor-immune
interactions and pathways of immune evasion

* Companion data analysis report

16 Pathways and Processes

30+ Signatures measuring Immune and Tumor Activity

14 Cell type abundance scores
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Tumor signature score in Nivolumab treated patients

Differential gene expression comparing
responders and non-responders in naive
(R, n = 6, NR, n = 11) and CTLA-4
refractory (R, n = 2; NR, n = 8) nivolumab
patients reveal different mechanisms
enriching for clinical outcome.

Naive non-responders show higher Argl,
Thl, and NK CD56dim signature scores,
while refractory non-responders have
elevated IFN gamma, PDL1, DC, and Argl
signature scores.
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Tumor signature score in Pembrolizumab treated patients

Expression analysis in responders naive
(R, n = 4, NR, n = 2) and CTLA-4
refractory (R, n = 2; NR, n = 8) cohorts
compared to non-responders.

Both cohorts show higher MHC2
signature scores in the responder
groups, while responders in the
refractory cohort also show higher
myeloid cell, IFN gamma, and PDL1
signature scores.
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Tumor signature score in ipilimumab treated patients

Ipilimumab
]

T

ahalZan ]

Comparison of responders (n
treated patients show higher inflammatory chemokine, myeloid inflammation, and
myeloid cell signature scores enriched in non-responders, indicating possible
suppressive immune mechanisms dominating clinical response outcomes.
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CD226
ANXA2

Immunologic signhatures of Naive patients treated with
Anti-PD1 (Nivolumab and Pembrolizumab)

Expression of immunologic signatures of 199 genes associated to T cells are related with a good Progression
free survival in Naive patients treated with anti-PD1.
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NEA (network enrichment analysis) on GSE11057 set from MSigDB:
immunology collection of >4500 gene sets
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Genes associated with PFS in patients treated with anti-PD1 in second line
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Significant genes associated to RFS in patients treated with anti-PD1 in second line, after ipilimumab progression:

CCNA1, SIGLEC5, ADORA2A, ARG1.
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CTLA4 vs PD1 Pre-Treatment Tumors (062 old-change, BENEFIT = YES vs. NO

W CTLA4 PD1

Proliferation ]

Immune Indicators of Clinical Benefit -

Myeloid
Endothelial cells
APM

MHC2
IFN gamma - -
Cytotoxicity

Typel IFN e

Immunoproteasome —

Apoptosis ——
Inflam chemokines
Hypoxia ——

Decreased levels of proliferation scores, myeloid inflammation scores and [Cé'%‘:""’v?‘nstr m —
CD73 are correlated with DCB, in anti-CTLA4 patients. Expression of CD73 nggsis

is independent of BRAF status. égtgtzx??fe”s —

anti-PD -1 Cohort Exhausted CD8 -
anti-CTLA4 Cohort Macrophages -

47 <0.001 =] Q47 Neutrophi .
' <0.001 O weoecs | lﬂ.ﬂll >0.99 NK CD56dim cells .

|_| NK cells
o I ' I ® pcoe 0 %1619”5" —=
2 L 0.0 cells

_ Treg
|—| # ARG1 =
® Q
CTLA4 -
IL10
16 B713 S — e
.2 [l HNoDCB -
TIGIT
ry * ¢
& |

JAKSTAT |

A - oss

<& § SN ICOS .
A AN I:c:osu; - .

NT5E Expression
NTS5E Expression
0
w]

N

HAVCR2 - -
ENTPD1

T T 1
5 05 2

,Iz -1 I1 -0.5 {l) 1 1.5
up in NO <----- Log2 fold-change -----> up in YES
Unpublished data

T
-3 -2.5

CD73 as a Biomarker of aCTLA4 Benefit

34" Annual Meeting & Pre-Conference Programs SIEQ #SITC2019



Conclusions

Anti-CTLA4 and anti-PD1 target different immune pathways in melanoma
patients

ICl-refractory patients undergoing a second line of immunotherapy may have
responses governed by difference immune mechanisms than naive individuals

Anti-CTLA4 affects the peripheral immune system differently from patients who
receive anti-PD1.

Biomarkers for checkpoint inhibitor monotherapy are dependent on the specific
antibody administered — anti-PD-1 and anti-CTLA-4.

Further analysis are still ongoing in order to get additional data for finding
predictive biomarkers.

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



_——— —— =
— - = - =

Acknowledgment = = R A —————

=8 L} o SRR
Karolinska Institute Department
of Oncology-Pathology

IRCCS Pascale NanoString
Melanoma, Cancer Immunotherapy and Alessandra Cesano sarah Warren

Innovative Therapies

Paolo A. Ascierto
Mariaelena Capone
Gabriele Madonna
Marilena Tuffanelli
Grazia D’angelo
Marcello Curvietto
Susy Esposito
Miriam Paone
Giovanni Rinaldi
Antonio Sorrentino
Ester Simeone
Antonio Grimaldi
Lucia Festino

Vito Vanella
Claudia Trojaniello

Maria Grazia Vitale
Oncologqists, surgeons, pathologists and nurses who arrange tumor

sgecimens and the gatients who consented to these studies

34" Annual Meeting & Pre-Conference Programs

SuFey Ong Rolf Lewensohn

Joseph Beechem
Nathan Elliott
Andrew White
Michael Bailey
Jason Reeves

Giuseppe Masucci

\\\ Andrey Alexeyenko

.\\
* P

Kristina Viktorsson

#SITC2019



