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Que se passe t-il au cours de
I'inflammation « simple »?
Stimulus : - ':.*—Lr_‘ Mast cells

agression, infection |
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Albini A, Nature Reviews Cancer 2007



Que se passe t-il au cours du cancer ?




Inflammation et cancer :
dualite des cellules inflammatoires
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Inflammation et cancer:
épidémiologie
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Inflammation et cancer:
épidémiologie

Inflammatory bowel disease (colon cancer)
Helicobacter pylori (gastric cancer)

Chronic viral hepatitis (liver cancer)

Schistosome infection (bladder and colon)

Human Papilloma Virus (cervical cancer)

EBV (Burkitts lymphoma and nasopharyngeal cancer)

Cigarette smoking (lung cancer)



Immunité et cancer :
épidémiologie

e Immunosurveillance anti-tumorale
— augmentation de |’ incidence des cancers en cas
d’ immunosuppression
e acquise : greffés, SIDA
e congénitale : déficit immunitaire commun variable

— r6le pronostique de | infiltration intra tumorale des
lymphocytes et des cellules NK



Lymphocytes T et cancer

L'infiltration cellulaire lymphocytaire T est de bon pronostic

Cancers References
Melanoma Clark et al. (1989); Tefany er al. (1991);

Mackensen er al. (1993): Clemente et al. (1996)
Head and neck Reichert er al. (2001); Shibuya et al. (2002);
cancers Badoual er al. (2006)
Breast cancer Marrogi et al. (1997); Menegaz et al. (2008)
Bladder cancer Sharma er al. (2007)
Ovarian cancer  Zhang er al. (2003); Sato er al. (2005)

Esophageal Schumacher et al. (2001); Cho er al. (2003)
cancer

Colorectal cancer Jass (1986): Graham and Appelman (1990);
Harrison er al. (1994): Ropponen ef al. (1997);
Baier et al. (1998): Naito er al. (1998);
Dalerba er al. (2003); Diederichsen er al. (2003);
Prall er al. (2004); Pages et al. (2005, 2009);
Galon et al. (2006); Salama er al. (2009)

Renal cell Nakano er al. (2001)
carcinoma
Prostatic Vesalainen er al. (1994); Karja et al. (2005);

adenocarcinoma Richardsen er al. (2008)

Lung carcinoma Ito er al. (2005); Hiraoka er al. (2006a);
Al-Shibli er al. (2008); Dieu-Nosjean
et al. (2008); Kawai er al. (2008)

Pages et al. Oncogene 2010



Inflammation et cancer:
types cellulaires
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Inflammation et cancer:
types cellulaires
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Inflammation et cancer
macrophages

macrophages

Chen JJ, J Clin Oncol 2005



Macrophage Density (200x field)
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Macrophages et cancer :
le switch angiogenique

Pulmonary

Primary B, BN e |Grade malignité +

EL i ETY

No
pulmonary
metastasis

Grade malignité -

Marx J, Science 2004



Macrophages et cancer :
le switch angiogenique

Premalignant Tumor Malignant Tumor

Basement membrane

CSF-1
MCP=1
SDF«1

TOROE @ — ’*i'.;’;é # — Macrophages

VEGF : .
\ SPA Macrophage infiltration

MMPs

Angiogenic switch

Malignant transition

Vessel

Lin E, Cancer Res 2007



Inflammation et cancer :

exemple : les mastocytes

Heparine
VEGF
FGF



Mastocytes et cancer :




I\/Iastocytes et cancer:
microvaissequx

Takanami |, Cancer 2000



Survival rate

Mastocytes et cancer :
pronostic

'!‘J 1
'1' -
B "; B
MCDS21 (N=114) ™ -
- MVDS=23 (WH=116)
L] -~ g -
1 a
4
4 4 £ 4
.I MCD>21(H=E§) .E MVD=>23 (H=64)
2 2
0 0 =
1 ¥ ! t T T T T T T T
2 3 4 5 & 0 1 2 3 4 5 6

Time after surgery (Years) Time after surgery (Years)

Takanami |, Cancer 2000



Survival rate

Mastocytes et cancer :
pronostic
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Inflammation et cancer:
neutrophiles




Inflammation et cancer:
neutrophiles et progression aérogene
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Neutrophiles et cancer :
ratio hiles / lymphocytes

High CD10 Low CD20
L
Low CD10 High CD20

h Kadéta K, J Thorac Oncol 2015
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Overall survival

Neutrophiles et cancer :
ratio neutrophiles / lymphocytes
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Neutrophiles et cancer :

ratio neutrophiles / lymphocytes
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Inflammation et cancer:
épidémiologie
Oncogenes
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RAS et inflammation :

interleukine-8
Ras

F AR
Raf l PI3K
F
* Rac Akt
MEK ;
v
L” activation de RAS stimule la i R
transcription de I’ interleukine-8 ¥ i
AP1  NF«B

-proangiogenique

-chimiotactique pour les neutrophiles \ / CXCL-8
I :transcription

Sparmann A, Cancer Cell, 2004



Inflammation et cancer:
lignées mutées Ras et anti IL-8
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Inflammation et cancer :
lignées mutées Ras et anti IL-8
prolifération?
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Inflammation et cancer :

lignées mutées Ras et anti IL-8
nécrose tumorale?
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Inflammation et cancer

lignées mutées Ras et anti IL-8
angiogenese?

Sparmann A, Cancer Cell, 2004
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Inflammation et cancer :

lignées mutées Ras et anti IL-8
cellules myéloides?
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Inflammation et cancer :

lignées mutées Ras et anti IL-8
déplétion en cellules myéloides?
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Modele CC10-Cre/LSL-K-ras

%
> .\ 2
ey 5

4Cell type specific Promoter

SPECIAL |m. e | | OTHER
CELL TYpe W/oxl Target Gene |loxl o rioEs

Ji H, Oncogene. 2006

* G12D exon 2



Modele CC10-Cre/LSL-K-ras

inflammation alveolaire
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Modele CC10-Cre/LSL-K-ras
inflammation alveolaire

00 3 e ‘ % s
" . e
\ i . iy
== LSL-K-ras % . ;.. .;.“ Jat % : -
&r%"a (R A
) R T A A A LY e V5 xq: -
» :.“".‘ L) . = .’ . %‘A *é“
-v-cmn-t:raﬂ.EL-l{-ras%.\g*' 0 et ! *\‘:‘f’?o’ . 7

-
[ g

Percent survival
%3 (4]
(4] [ ]

p<0.0001

=]

I -
0 10 20 30
Y

Time (weeks)

Ji H, Oncogene. 2006



Inflammation et cancer :
neutrophiles et progression aérogene
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Inflammation et cancer :
neutrophiles et progression aérogene

Bronchorrhée
Crépitants

Lésions multilobaires
Inflammation alvéolaire

Wislez M, Chest. 2003



Inflammation et cancer:
neutrophiles et progression aérogene
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Inflammation et cancer:
meécanismes
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Inflammation et cancer :
neutrophiles et progression aérogene




Inflammation et cancer :
neutrophiles et progression aérogene
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Neutrophiles et cancer :
HGF et progression aérogene

e Motilité cellulaire tumorale
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Wislez M, Cancer Res. 2003



Wislez M, Cancer Res. 2003



Inflammation et cancer :




neutrophiles (103/ml)

Neutrophiles et cancer :
desquamation tumorale

4000

3000

2000

1000

p < 0.005

:

desquamation tumorale

Wislez M, Clin Cancer Res. 2007



Neutrophiles et cancer :
desquamation tumorale

e phénomeéne de contact: role de TNF/TNF-R et ICAM1/LFA1
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Neutrophiles et cancer :
role de I'élastase
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Neutrophiles et cancer

PMN-derived substances

IL-1B
TNF-a

IL-6
IL-12 :

Superoxide anion (O,-)
Hydrogen peroxide (H,0,) ——pi
Hypochlorous acid (HOCI)

oS —

Effects on tumor cells

Inflammatory cell recruitment

Genotoxic effects/

DNA damage Tumor initiation

triak

Tumor cell proliferation

®

— , o
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% reduced metastasis
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= Tumor angiogenesis
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Neutrophiles et cancer :
dualité
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Inflammation et cancer
complexité des méecanismes

O

Inhibitors of matrix
Basement ymovere q. suramin.

bodies small

molecule VEGF-R Tumor cell - membrane dalteparin and matrix-
inhibitors VEGF-Trap \ degtramng (enztxmeg eg.
etc. Ang2/Tie2 _' ; E - proteases (cathepsins,
blockin% antibodies. Endothelial g = , Extracellular MMPs, uPA etc.),
Endogenous cell 0 9 O @ \ matrix endoglycosidases (e.g.
angiogenesis inhib- — ) N~ 0 heparanase). Inhibitors
itors e.g. endostatin, M : /g b A C) pf FCM contacte g
tumstatin. Inhibitors " J &/Js 0P integrin uvﬁs.av_ﬁs,usm
of EPC recruitment. % ‘ 4 £ Neutrophll or u64 antibodies.

e Pericyte
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signaling e.q. anti-
PDGF antibodies,

S Anti-ntiammatory
4 ’- Macrophage inhibitors e.g. cytokine
¥ and chemokine inhibitors,
PUGF-R Inhibitors )

o ' - J | NF-xB, IKK, TNF-
Inhibitors of Ang-1/ (‘—:@;\‘ nvasnve ‘ % inhibitors.
Lymphanc %

Tie-2 signaling. tumor cell /A
' A " Mast
Fibroblast [ - cell
Inhibitors of HCF orits receptor Anfi-!umor!mgetlng: Anti-lymphatic targeting:
c-Met, inhibitors of CXCL12/SDF1, radiotherapy, chemotherapy, Inhibitors ot VEGF-C, VEGF-D,
PDGF/PDGF-R, or fibroblast tumor vaccines,inhibition of VEGFR-3 or PDGF/ PDGFR.

activation protein e.g.sibrotuzumab EGFR, Her2, Ras,etc



Inflammation et cancer :
quelles cibles thérapeutiques?

Cell surface receptor

Immune cell

-Macrophage
-T cell
-Neutrophil
(C) Cytokines ‘ (E) Proteases
-TNF-a -NE
-IL-1 (D) ROS -MMPs

-IL-6



Inflammation et cancer :

neutrophiles et progression aéro
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Neutrophiles et cancer :
dualite

T cells cocultured with TANs or PBNs
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Cross talk immunité et inflammation

TNF, IFNy,

GM-CSF
ccLa,
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