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Infiammazione

It is a protective response of the organism to
stimulation by invading pathogens or
endogenous signals such as damaged cells,
thus resulting in the elimination of the initial
cause of injury, the clearance of necrotic cells

and tissue/wound repair

Cancro

The wound that never heals



Table 1| Acute inflammation versus systemic chronic
inflammation

Acute Inflammation Systemic chronic Inflammation

Trigger PAMPs (infection),  DAMPs (‘exposome’, metabolic
DAMPs (cellular dysfunction, tissue damage)
stress, trauma)

Duration Short-term Persistent, non-resolving

Magnitude High-grade Low-grade

Outcome(s) Healing, trigger Collateral damage
removal, tissue repair

Age-related Mo Yes

Biomarkers IL-6, TMF-, IL-1p, CRP Silent—no canonical standard

biomarkers

DAMP, damage-associated maolecular pattern; PAMP, pathogen-associated molecular pattern.

D Furman et al., 2019



1863 - Rudolf Virchow proposed that chronic
irritation and inflammation cause cancer

1915 - Virchow’s student, Katsusaburo Yamagiwa,
demonstrated experimentally that chronic
inflammation can result in cancer

1990s - the importance of inflammation in the
onset of cancer and the mechanisms through
which it exerts its pro-tumorigenic effects are
generally appreciated

2004 - two seminal studies demonstrated the
critical role of nuclear factor-kB (NF-kB) in
inflammation-driven colitis-associated cancer
(CAC) and hepatocellular carcinoma (HCC)
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Emerging Hallmarks

Deregulating cellular Avoiding immune
energetics destruction

Genome instability Tumor-promoting
and mutation Inflammation

Enabling Characteristics

Hanahan D and Weiberg RA 2011



Inflammazione cronica
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Neoplasie e % mortalita

* Inflammation can also be provoked after tumor
initiation owing to the necrotic death of cancer cells
subject to an insufficient blood supply or microbial
invasion into the tumor bed caused by barrier
deterioration

 Chemotherapy and radiotherapy induce necrotic cell
death and can further enhance tumor-associated

mftammmatiomandtause therapy resistance or induction

of antitumor immunity

* Thus, inflammation is a relevant contributing factor in
most solid and haematopoietic malignancies.



Cellule del microambiente infiammatorio

tumor-associated macrophages (TAMs)
dendritic cells (DCs)

myeloid-derived suppressor cells (MDSCs)
tumor-associated neutrophils (TANSs)
mast cells

Treg

natural killer (NK) cells

natural killer T (NKT) cells

T cells

B cells

cancer-associated fibroblasts (CAFs)
endothelial cells (of blood and lymphatic vessels)
pericytes/myofibroblasts



Molecole bioattive del microambiente infiammatorio

e growth factors that sustain proliferative signaling
* survival factors that limit cell death
* proangiogenic factors

e extracellular matrix (ECM)-modifying enzymes
that facilitate angiogenesis, invasion, and
metastasis

* inductive signals that lead to activation of EMT
* ECM and degradation products



| macrofagi (TAM) costituiscono fino al 40% della massa tumorale e
sono caratterizzati da ampia diversita e plasticita e sono coinvolti

nelle fasi iniziali, nella progressione e nelle metastasi

Activated Macrophage
MHC 11" iNOS+, TNFa+, CD80/86

Invasive Macrophage*
Wht Signaling, CXCR4+, ior Immunosupressive Macrophage
CTS B&S+, EGF+ Arginase+, MARCO+, IL-10, CCL-22

Tumor cell
invasion

mune

Angoigenic Macrophage*
VEGFR1+, VEGF+, Tie2+,
CTS B&S+, EST2+

Perivascular Macrophage
Phagocytic

Intravasation Angiogenesis

Seeding at
distant sites

Metastasis Associated Macrophages™
VEGFR1+, CCR2+ CXCR4- Tie2- B Qian and JW Pollard, 2010
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Trends Box
Macrophages in tissues arise from distinct sources

— Tissue resident macrophages (TEM) denive from yolk sac and fetal
liver progemtors

— Bone-marmow denived macrophages (BDM) anise from HSC
Tissue macrophages have distinet transeriptional profiles between tissues

Tumor associated macrophages (TAMs) populate tumors through local
proliferation of TRM or recnutment from BDM

Involvement of TAMs 1s tumor tissue specific; where TRM or BDM
differentially promote tumongenesis depending on the tissue type

Targeting TAMSs for anfi-cancer therapy has shown signs of pre-clinical and
climical success using either blunt targeting strategies (CSEF-1R inhibitors) or
more recently developed novel strategies such as PI3K-y and class IIa HDAC
mhibitors

Jennifer L Guerriero 2018



Origine dei macrofagi tissutali
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Functional Polarization
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Dieta, obesita e cancro
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Metainflammation = metabolism-related-SCI (systemic chronic inflammation)
following major changes in adipose tissue and metabolic dysfunction
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Colon multistep carcinogenesis and progressive
accumulation of genetic alterations

APC inactivation KRAS mutation 18g, SMADZ/4 loss TP53 mutation a2 gy

and loss 'L ;‘,_,.

Mormal mucosa Early adenoma [ Intermediate adenoma Late adenoma Carcinoma
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. T,-"r

MMR mutation; BRAF mutation TGFBR2, IGF2R, BAX mutation
MLH1 methylation



COLON CARCINOGENESIS

COLORECTAL CANCER

FACTORS

*  GENETIC MUTATIONS
*  EPIGENETIC ALTERATIONS

Host genetics
*  Gender :
*  Immunity: innate/adaptive HOSt
*  Body mass index (BMI)

. B Geographical location
Eﬂ vir onment *  Maternal transmission
*  Family

Driver pathogen
Passenger pathogen
Compositional state

Gut Chronic COLORECTAL
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(a)
AIEC= erent-lnvasive E. coli EPEC=Enteropathogenic E. coli
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Aggregati (= biofilms) di H. pilori (verde) nelle ghiandole
dello stomaco actina (rosso) nuclei (blu)
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Biofilms = a temporary multicellular lifestyle through
prolific intercellular interactions, both social and physical,
immersing in a complex and specialized matrix formed by
both the bacteria and the host
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Parainflammation = epithelial cell-autonomous chronic inflammatory response

detected first in mouse models and also shown to be a common feature of some human
cancers, in particular bladder, head and neck, cervical, and colorectal

- PAMPs
- Virulence factors

Microbial

Exogenous

- Allergens
- Irritants

Non-microbial
- Foreign bodies

- Toxic compounds

Cell derived

_ : - Signals released from
Tissue derived stressed malfunctioning or
dead cells and from damaged
tissues

Plasma derived - Endogenous crystals
- Products of ECM breackdown

Endogenous ;

ECM derived R Medzhitov., 2008
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Correlation between parainflammation and p53 mutations
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Cancer Type

Estimated new
cases in 2016

Risk factors correlated with inflammation

Pancreas 53070 Cigarette smokang, chrome Eﬁmaﬁm diabetes, obesity, Lynch syndrome

Lung & bronchus 224 390 Cigarette, cigar and pipe smolkang, bronchifis.

Stomach 26370 Helicobacter pylon (H. pylon)

Colon & rectum 134 490 obesity, physical mactivity, long-term smoking, aleohol consumption, chronic
mnflammatory bowel disease (e.g., ulcerative mlms or Crohn disease).

Esophagus 16910 Reflux oesophagitis, Barret's oesophagus

Lymphoma 81,080 Epstem-Barr virus, human immunodeficiency virus [HIV].

Liver & mirahepatic bile duct 39230 Hepatitis B varus (HBV) and/or hepatitis C virus (HCV), heavy alcohol consumption,
obesity, diabetes, tobacco smoking, Cholangifis.

Melanoma of the skin 76,380 Skin inflammation.

Utenne cervix 12 990 human papillomavirus HPV

Utenmme Corpus (Endometrium) 60,050 Obesity and abdominal fatmess Lynch syndrome and diabetes.

Brest cancer 246 660 Obesity, long-term, heavy smoking, physical imactivity, and alcohol consumption.

Unnary Bladder 76,960 Smoking, Cﬂﬁ]aﬂdﬂ Syndrome

Oral Cavity and Pharynx 48 330 Excessive alcohol consumption. HPV mfection, tobaceo use.

Kidney & renal pelvis 62,700 Obesity and tobacco smoking, chronic renal failure.

Leukemia 60,140 Obesity, Cigarette smoking, T-cell lenkemia virus type I (HTLV-I)

Jelena Todoric et al., 2016






Hodgkin Lymphoma

TUMOR GROWTH

TME FORMATION

E-monocytes (TAM)

chchch
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Figure 8. Schematic representation
of the proposed mechanism of the
CCRS5 antagonist MVC in TME
formation and tumor growth. (1)
Blocking the CCR5 receptor by MVC
inhibits the recruitment of
monocytes and MSCs by cHL cells.
(2) The “education” of MSCs cells (E-
MSCs) induces the secretion of CCL5.
(3) MVC inhibits the recruitment of
monocytes by E-MSCs secreting
CCL5. (4) MVC decreases the
proliferation of cHL cells induced by
CCR5 ligands secreted by tumor
educated-monocytes (E-mon) and E-
MSCs. Finally, (5) MVC inhibits the
proliferation of cHL cells (autocrine
growth).

Donatella Aldinucci, CRO



LYMPHATIC VESSELS
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Paola Spessotto, CRO



C
Sdolials-
G

= Y = G

Lymph node
metastasis

The presence/absence of EMILIN1 in the tumor microenvironment
limits/promotes tumor growth and lymphatic metastasis

Paola Spessotto, CRO



EMILIN2 and promotion of angiogenesis
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higher EC proliferation and migration rate; increased angiogenasis

lower EC proliferation and migration rate: decreased angiogenasis

M Mongiat, CRO




