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Extrinsicpathway  ——3 'rmnsaipuo;nfa_c:o'mmr-m-srmmnu.;-I €——  Intrinsic pathway Evading Insensitivity to
apoptosis anti-growth signals

activated in tumour celis

l . . - An inflammatory
Chemokines, cytokines, prostaglandins (and COX2) - microenvironment
produced by tumour celis

}
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(Mantovani, Sica, Allavena, Balkwill Nature 2008; Mantovani Nature 2009)
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Evading Insensitivity to
apoptosis anti-growth signals

An inflammatory
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SUppressors

Sustained Tissue invasion
angiogenesis & metastasis

Hanahan and Weinberg Cell 2000
Hanahan and Weinberg Cell 2011

Mantovani A. Nature 2009
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Ontogeny and regulation of cells of the monocyte-macro phage lineage
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Macrophage Polarization as seen in the Milano Metro Map
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Tumor-associated macrophages (TAMS) in tumor progressi
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Trabectedin
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% 1C 50 on tumor cells

% viable cells
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TRABECTEDIN Germano et al Cancer Res 2005; 2010; Cancer Cell, 2013;
D’Incalci Mol Cancer Ther 2010



Tumor macrophages and vessels are reduced in treated STS patients

PRE POST PRE POST
CD31 vessels CD163 macrophages
(PRE: biopsv before suraerv: POST: tumor sample at surgery, after therapy)
Pre-Therapy Post-Therapy 151

)

% Inhibition

Correlation with clinical response

p= 0.07
(o]
)
o
™ )
°
. o eceoe
_°®
Oq oo
e ®
YY) 000 eoame
O R
& £y <]

A NY T

~ Dayo Day+7 Day+14

[9.0% 3.4% }8_3% % 10
S - i | o

; o Blood 5

: &2 5

, monocytes

(9.4% _
- ! wr | ‘ 3 0
811 —

| 4 gl | 7

T T T T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100 110 120 Days

f

T Therapy

I

(Germano et al Cancer Cell 2013 )




Targeting TAM is a key component of the antitumor activ ity of Trabectedin

« Trabectedin is preferentially toxic for cells of the monocyte-
macrophage lineage. In these cells it activatesa T  RAIL-R
dependent extrinsic pathway of apoptosis

« TAM depletion is sufficient for the anti-tumor activ. ity of
Trabectedin (resistant lines; macrophage rescue)

» First evidence that targeting tumor-promoting TAM | S
involved in the anti-tumor activity of a clinically approved
agent (sarcomas; ovarian carcinoma)

e This finding provides proof of principle for TAM ta rgeting in
human cancer treatment and has implications for
combination therapy and design

Germano et al Cancer Cell 2013

HUMANITAS HUMANITAS

FONDAZIONE PER LA RICERCA

HUMANITAS
UNIVERSITY




THE YIN-YANG OF TAM IN ANTI-TUMOR THERAPY BHI,V”WER%T%YS
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i Protumior skewing Platinum responses
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macrophage-orchestrated (M2-like polarization) Immunogenic tumor cell Doxorubicin
tissue repairresponse Increased CSF-1and  Paclitaxel death
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response to :
chempntherapy, protumor skewing macrophage polarization Anti-CSF1R (Emactuzumah)
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therapyand radiotherapy ~ Subpression of CD&+

and kinase inhibitors

antitumor responses MSDC depletion Doxorubicin
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immunity (tumor- 5-FU Reduced TAM numbers Trabectedin

Anti-CSF1R (Emattuzumab)
and kinase inhibitors
Anti-chemokines (CCLS2)

promoting Th17
responses)
Chemoprotection of
cancer stem cells by
macrophages

ADCC against tumor cellsor  Anti-CD20
T reg cells Anti-CTLAL

Eat-me Anti-SIRPa and CD46

Note: Trabectedin approved for clinical use in Europe
and USA (Germano et al., Cancer Cell 2013 Modified from Mantovani A and Allavena P, J Exp Med 2015



The IL-1 receptor (ILR) superfamily

ILRs TLRs
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. . JEM 1998; 3 The hToll -MyD88 cascade: Muzio etal JEM 1998
= rE;g:I:““:n 4 TIRS: Garlanda, Anders and Mantovani Trends Immunol 2009)
? Unknown ligand {for review on IL-1 family Mantovani et al Immunity 2013}

(for a review on IL-1/IL-1R family Garlanda et al Imm  unity 2013)
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The prototypic long pentraxin PTX3

NF-xB AP
I | [ Human Genomic
= f—_—— 1 X one 17 Kb Chr3g2s
foA4 \\ ! = - A Murine gene Chr3
[ 111 & ] -~
') 1) 3 I e
=
] u L | =
¥ 11 L | et
I Y S b Sa. e lﬂﬂhpmm 1866 bp

cya?T \ur-/ e Protein 381 aa

Protomer 43 kDa
¥ domain Pentraxin domain Glycosylation 2 kDa

Protein is mainly =
organized in
covalently linked
octamer

(Garlanda et al Annu Rev Immunol 2005, 2010; Bottazzi e tal Curr Op Immunol, 2006, 2008)
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Chr 325 Ex2

mRNA 1866 bp ASN220
Prot 381 aa
SP NTD PTX \
PTX signature
(HXCxS/TWxS)
C317-C318,,
C€210-C271
C179-C357
oy PTX3
C-terminal domain
FcyR E Cth H Ficolins
actor MBL

camponents
Microbe Opsonization C activation Repertoire Regulation of
recognition and requlation of synergism leukocyte

inflammation re_crmtment_
and inflammation

ES (eg A. fumigatus, P. aeruginosa) -
F INFLAMMATION

Garlanda et al Nature 2002; Deban al Nature Immunol 2010; Lu et al Nature 2009; Bottazzi et al Annu Rev Immunol 2010




PTX3 translation

» Diagnostic/prognostic (ELISA, genetics): earlier marker
and better related to prognosis compared to CRP

 Therapy (A. fumigatus ; P. aeruginosa)
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PTX3 translation - Genetics

IN HUMANS GENETIC POLYMORPHISMS ASSOCIATED
WITH SUSCEPTIBILITY TO INFECTION (TB+, P.
AERUGINOSA*, UROPATHOGENIC E. COLI#,
A.FUMIGATUSY)

* Chiarini, Genes Immun 2010
+ Olesen, Genes Immun. 2007
# Jaillon et al Immunity 2014

$ Cunha et al New Engl J Med 2014
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ”

Genetic PTX3 Deficiency and Aspergillosis
in Stem-Cell Transplantation

Cristina Cunha, Ph.D., Franco Aversa, M.D., Jo3o F. Lacerda, M.D., Ph.D.,

Alessandro Busca, M.D., Oliver Kurzai,

Aatthias Grube, M.D.,

M.D.,

Jurgen Léffler, Ph.D., Johan A. Maertens, M.D., Ph.D., Alain S. Bell, Ph.D.,

Ar

N

io Infc

to, Ph.D., Elisa Barbati, Ph.D., Bruno Almeida, Ph.D.,

Pedro Santos e Sousa, M.D., Anna Barbui, M.D., Leonardo Potenza, M.D., Ph.D.,

Maorena C
Livio P

Andrea Velardi, M.D

a, M.D., Ph.D., Fernando Rodrigues, Ph.D., Giovanni
o, M.D., Mario Luppi, M.D., Ph.D., Alberto

N EnglJ Med. 2014 Jan 30;370(5):421-32.

., Luigina Romani, M.D., Ph.D., and Agostinho Carva

vatori, Ph.D.,

alho, Ph.D

PTX3 polymorphisms were associated with susceptibility to A. fumigatus
infection in patients undergoing hematopoietic stem cell transplantation

Haplotype AC was associated with increased protein expression

Results confirmed and extended in 1101 pts in
the Swiss Organ Transplantation cohort, 2015

(Wéjtowicz A, et al, Clin Infect 2015)
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Sarcoma incidence (%)
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Bonavita et al Cell 2015



Serum

Injection site
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IL-1 dependent production of PTX3 during
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carcinogenesis

C Tumor tissue
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cancer-related inflammation

Injection site
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+
Prx3™
Mean (SENM)

Pre3”
Mean (SEM)

p Value®

[ ccrz 2646 (£12.01)  92.25 (21.00) 004 |
CXCLL (.77 (£0.12) 0.72 (£0.22) ns
(I CXCL2 018 (40 06) 0,03 (£0.01) 0.03 |
-;ng:; ;;;::h g.g: (+0.18) 0.29 (£0.09) ns
pwtcins 03 (£0.01) 0.13 (0.04) 0.003
IL-1p 0.21 (£0.10) 1.39 (£0.31) 0.007
Ll 045 (£0.11) 146 (x0.37) D07
IL-6 2.05 (£0.30) 4.67 (£1.02) 0.02
VEGF 0.1 (£0.24) 0.77 (£0.51) 0.01
TGFp 5.21 (£0.30) 10.67 {£1.02) 0.10
IL-17 n.d. nd na
IL.-23 n.d. n.d na

Bonavita et al. Cell
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P_TX3—deﬁmency was associated to higher tumor UNNVERSITY
incidence regardless of P-selectin competence

-8~ P-sel 7*/Ptx3**
-©- Pix37/P-sel **
1009 ¥ P-sel 7/Ptx3**
- P-sel ”/Px37"

80- ]
ns
* k%%
60- Ins
40-

N
<

Fibrosarcoma incidence (%)

0 20 40 60 80 1 60 1 éO
Days after 3-MCA injection

Bonavita et al Cell
2N15



RESEARCH HOSPITAL

PTX3-deficiency is assomat_ed _to increased UNIVERSITY
Complement activation
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Role of C3 and interaction with Factor H: lack of P TX3-
mediated recruitment of the negative regulator Fac  tor
H is responsibié tor exacerbated C3 deposition
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C3 deposition

25ug of DMBA

to papillomas development
[DMBA/TPA-induced carcinogenesis model]

4pg of TPA
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C3 gene targeting reduces susceptibility
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M1-like gene cluster

M2-like gene cluster
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Sarcoma incidence (%)
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PTX3-deficiency is associated to increased gene ULNARLIAS
instability and higher DNA-damage response (DDR)
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PTX3-deficiency is associated to increased gene
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instability and higher DNA-damage response (DDR)
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Methylation of the PTX3 gene in human cancer UNIVERSITY
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Two pathways link inflammation and cancer

EXTRINSIC PATHWAY INTRINSIC PATHWAY

Inflammatory conditions Y -
. ' Oncogenetic events
Infections % ® g
ras / raf Nuclear

. . WnT/B catenin; Myc
Infections Autoimmune Tyrosine
(virus, HBV , HCV,HPWuUtoinflammatory Kinases Oncosuppressor
Bacteria, H. pylori,  (IBD) (RET/PTC; EGF-R) (TGFB; VHL/HIF;

gg:g;gg Ssc:\‘/:ztr‘]’:;:‘;?)lrritants (COPD) RelB PTEN; o catenin )
Transcription factors

(NF-KB; STAT3; HIFs)
Chemokines, Cytokines, Prostaglandins (COX-2)
Humoral innate immunity (PTX3; Complement)

Inflammatory cells (eg Macrophages)

CANCER-RELATED INFLAMMATION

_~

Proliferation, survival, Epithelial-Mesenchymal Tra  nsition; neo-angiogenesis; invasion,
metastasis; inhibition of adaptive immunity; CSC,;
response to hormones and chemotherapeutic agents

(Bonavita et al Cell 2015) Mantovani A, Allavena P, Sica A, and Balkwill F, Nature2008
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PTX3 in carcinogenesis: an extrinsic oncosuppressor
taming tumor promoting inflammation

MCA and DMBA carcinogenesis in PTX3 deficient mice:

— earlier appearence; increased growth; early increase in TAM; increased angiogenesis; increased
p53 mutations; complement/CCL2 mediated tumor promoti on

Methylation-dependent gene silencing in selected human tumors (eg
leiomyosarcomas; CRC)

The humoral pattern recognition molecule PTX3 acts as an extrinsic
oncosuppressor by regulating Complement-dependent tumo r-promoting
inflammation

Complement is a key component of cancer-related inflamm ation

An effector molecule in innate immunity IS a cancer gene (extrinsic
oncosuppressor): a missing link in the connection be tween inflammation

and cancer
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Trabectedin is selectively cytotoxic for Monocytes
and reduces some inflammatory cytokines

A. * IC 50 on tumor cells
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Tumor-associated macrophages but not T cells
are decreased in tumors
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The pentraxin superfamily
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(Garlanda, Bottazzi and Mantovani, Annu Rev Immunol 20 05, 2010)
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