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Two questions:

How does (tumor) rejection occur

Why does it occur when it occurs



Immunology

Tumor Biology
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Multidimensionality of tumor/host interactions
in the context of T cell aimed immunization
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1st dimension = TCR/HLA/peptide interaction

2"d dimension = Localization at tumor site
3rd dimension = Importance of co-stimulation at tumor site

0.4%

0.3%

No Clinical response

4th dimension = Evolving nature of immune response and
genetic instability of cancer cells

5th dimension = Heterogeneity of the tumor
microenvironment

Increasing biological
complexity



Topics of discussion

How does tumor rejection occur

And the identification of:
The Immunologic Constant of Rejection
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Prospective Molecular Profiling of Melanoma Metastases
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Rezaarch

Sequential gene profiling of basal cell carcinomas treated with
imiquimod in a placebo-controlled study defines the requirements
for tissue rejection

Monica C Panelli”, Mitehell E Stashower”, Herbert B Slade®, Kina Smith”,
Christopher Norwood, Andrea Abati¥, Patricia Fetsch®, Armando Filie,
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Genome Biology 2007, 8:R8 (doi:10.1186/gb-2007 -8- 1 -r8)

Placebo X 4 days
Placebo X 8 days
Treat X 4 days
Treat X 8 days

STAT 1/IRF1

Allograft inflammatory factor 1
IL-15, IL-6

IL-2/IL15R 3

IL-15R a

IL-2/IL-4/IL-7/IL-9/IL-15 R y

HLA Class I, HLA Class Il, TAP, LMP

Granzyme A, B, K

Perforin

CCL4 (MIP-1b)

Natural killer-cell transcript 4 (IL-32)
Natural killer cell gene-5

Caspase 1,5, 8

CXCL10/1P-10
CXCL9/Mig
CCL5
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Immunologic
Signatures

of Rejection

Stat-1 GNLY CXCL-9 CCL5 References
IRF-1/IRF5 GZM CXCL-10 CCR5
T-bet* TIA CXCL-11
IFN-g CXCR3
IL-15
Cancer prognosis
Colorectal hu CA + + + + (Camus et al. 2009;Galon et al. 2006;Pages et
Lung hu CA + + + + al. 2005)
Melanoma hu Xeno n.t. n.t. (Dieu-Nosjean et al. 2008)
Ovarian hu CA Xeno + + (Harlin et al. 2009)
(Benencia et al. 2005)
Tumor rejection + + + + (Shanker et al. 2007)
Mastocytoma mus + + + + (Worschech et al. 2009)
Breast hu CA Xeno + + + (Panelli et al. 2006)
BCC hu CA
Allo-transplant rejection + + + + (Reeve et al. 2009;Saint-Mezard et al.
Kidney hu n.t. n.t. + n.t. 2009;Sarwal et al. 2003)
Heart hu n.t. + + + (Karason et al. 2006)
Islet pig + n.t. + + (Hardstedt et al. 2005)
Liver rat (Hama et al. 2009)
GVHD + + + n.t. (Imanguli et al. 2009)
HCV viral clearance
Chimp + + + (Bigger, Brasky, & Lanford 2001;Nanda et al.
Hu + + 2008)
(Asselah et al. 2008;Feld et al. 2007;He et al.
2006)
Acute cardiovascular events
(hu) + + (Okamoto et al. 2008;Zhao et al. 2002)
COPD + (Costa et al. 2008)
Interface Dermatitis (Wenzel & Tuting 2008)
Villitis + (Kim et al. 2009)
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Gene expression profiling in acute allograft
rejection: challenging the immunologic constant
of rejection hypothesis

Immune Effector Function Genes
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Tumour immunity: effector response to tumour and role of the microenvironment

Alberto Mantovani, Pedro Romero, A Karolina Palucka, Francesco M Marincola

Lancet 2008; 371: 771-83
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The continuum of cancer immunosurveillance:

prognostic, predictive and mechanistic signatures
J Galon and FM Marincola — in preparation

Thl Immune-mediated
immune Tissue-specific

phenotype Destruction

ICR

Prognostic Predictive Mechanistic



Why does rejection occur



Wang E et al. Ann NY Acad Sci — in press

Factors limiting the study of
tumor immune responsiveness

Multifactorial Phenomenon

Limited power of clinical trials

Univariate class comparison
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A genetic inference on cancer immune responsiveness
EnaWang, Lorenzo Uccellini and Francesco M. Marincola

Classes of factors influencing immune responsiveness

Host’s Genetic
Background



Oncolmmunology 1:4, 520-525; July 2012; G 2012 Landes Bioscience

A genetic inference on cancer immune responsiveness
EnaWang, Lorenzo Uccellini and Francesco M. Marincola

Classes of factors influencing immune responsiveness

Report: page 9, Figure 5
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A genetic inference on cancer immune responsiveness
Ena Wang, Lorenzo Uccellini and Francesco M. Marincola

Classes of factors influencing immune responsiveness

Host’s Genetic
Background



Project overview

SAMPLE STUDIED

142 TILs from patients enrolled in five adoptive cell therapy trials
113 parental melanoma metastases
15 melanoma cell lines derived from the 15 melanoma metastases

TILs

IL-2
+ Myeloablation
+ TBI
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Immunologic
Signatures

of Rejection
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Mastocytoma mus + + + + (Worschech et al. 2009)
Breast hu CA Xeno + + + (Panelli et al. 2006)
BCC hu CA
Allo-transplant rejection + + + + (Reeve et al. 2009;Saint-Mezard et al.
Kidney hu n.t. n.t. + n.t. 2009;Sarwal et al. 2003)
Heart hu n.t. + + + (Karason et al. 2006)
Islet pig + n.t. + + (Hardstedt et al. 2005)
Liver rat (Hama et al. 2009)
GVHD + + + n.t. (Imanguli et al. 2009)
HCV viral clearance
Chimp + + + (Bigger, Brasky, & Lanford 2001;Nanda et al.
Hu + + 2008)
(Asselah et al. 2008;Feld et al. 2007;He et al.
2006)
Acute cardiovascular events
(hu) + + (Okamoto et al. 2008;Zhao et al. 2002)
COPD + (Costa et al. 2008)
Interface Dermatitis (Wenzel & Tuting 2008)
Villitis + (Kim et al. 2009)




Frequency Expected*

A32 17% (24/141) ~10-15%
Heterozygous

A32 0.7% (1/141) ~1%
Homozygous

(N=1)

Wild type 82% (118/141) ~ 85-90%
(n=116)
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Variable

CCRE-232 vo WT [DNA}

CCRE Low v& High {mRMA)

CCRE Low vs High {PPM)

CXCR3 Low vs High
{mRMA}

CRCRMCCRE Low v High
{mRMA}

CXCR3CCRS Low vs High
{PPH}

Complete Response (CR vs Non-CR)

CR Rate
CR vs Non-CR
n=142

4% (8725) vs 16%
(1%116)

21% (1571) vs H%
(10/71)

22%(19/85) vs 11%
(6/57,

25% (1871) vs 10%
(',

32% (1%41) vs 12%

(127101)

36% (1i47)vs 3%

(895,

Odds ratio
(5% CI)

61:0.514.57)

‘630.68-3.€3)

245'0.91-6.£7)
3.11:1.21-7.69)
344 '1.41-8.40)

6.16 {2.41-15.73)

Pvalue

37

21

07

Odds ratio

QOdds ratio

RHA

RNA

RNA



Genome-wide scan for allele frequency differences between CR and PD
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A genetic inference on cancer immune responsiveness
EnaWang, Lorenzo Uccellini and Francesco M. Marincola
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A genetic inference on cancer immune responsiveness
EnaWang, Lorenzo Uccellini and Francesco M. Marincola

RESPONSE

Host’s Genetics
(Germ line)

Cancer Specific Genetics

(somatic mutations) Environment/ hidden factors

(i.e effectiveness of treatment)
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A genetic inference on cancer immune responsiveness
EnaWang, Lorenzo Uccellini and Francesco M. Marincola

1 | T

=Permissive Tumor
And host’s background

' Hidden factors

20 [
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& Tumor background

Chances of response

______________________ < =non-permissive
Host’s background

Effectiveness of Treatment
Low High




Future strategy

Factors limiting the study of A recipe for the identification of the
tumor immune responsiveness algorithm governing tumor rejection

/ Collect samples for germ line and somatic analyses

Multifactorial Phenomenon
Collect samples obtained from patients receiving

conceptually similar treatments

Prioritize analyses according to question

Limited power of clinical trials

Use univariate class comparison for enrichment

Combine results from different platforms

Univariate class comparison ) ) _ )
Apply functional analysis to identify prevalent

biological themes

Apply combinatorial approaches

Validate on independent data set






