The Pathogenesis of a Metastasis

Primary malignant neoplasm




Inflammation as a critical
component of tumor
progression



Infections agents as antigens to
prevent or treat cancer

Bacteria | Helicobacter Gastric cancer and
pylori lymphoma

Virus H. papiliomavirus | Cervical and anal

cancer

Hepatitis B and C |Liver cancer
HIV Kaposi’'s sarcoma
Epstein-Barr Lymphomas
VIrus

Parasite |Schistosomes Bladder cancer




Macrophages, neutophils,
mast cells, eosinophils and
activated T cells contribute to

malignancies by releasing;

® Reactive oxygen and nitrogen
species

® Pro-angiogenic factors
® Proteases
® Cytokines and Chemokines



P53 mutations are seen at
frequencies similar to
those In tumors In chronic
Inflammatory diseases
such as RA and
Inflammatory bowel
disease



P53 and MIF
(macrophage migration

INhibitory factor)
® Mutations In p53 are the most common

genetic alteration in human tumors

® |In a variety of tumors, p53 Is
functionally inactivated, but the gene
remains intact

® Cells lacking p53 are capable of
proliferation with damaged DNA, and
thus are capable of accumulating
multiple, potentially oncogenic
mutations



Activation of cell proliferation
by the SV40 DNA tumor virus
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MIF

® MIF is released from T cells and
macrophages at sites of inflammation,

contributing to enhanced T cell
activation and increased antimicrobial

function of macrophages

® Can protect MIF producers from
apoptosis

® |s capable of overcoming p53 function
by supressing its transcriptional activity



Activation of cell proliferation
by MIF
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Cancer Immunoediting
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Intrinsic tumor
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The adaptive Immune system
promotes an equilibrium state In
Induced tumor
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The Pathogenesis of a Metastasis
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Organ-specific barriers to metastatic
Infiltration
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Tumor cells reqgulate their
chemokine expression to;

® Help recruit inflammatory cells

® Stimulate tumor growth and
progression

® Melanoma (GROa/CXCL1, GROB/CXCL2,
GROy/CXCL3, IL8/CXCLS8)

® Pancreatic carcinoma (MIP3a/CCL20)
® Activate an angiogenic programme



Chemokine-chemokine
receptor system can be
altered dramatically In
neoplastic tissue,
particularly at the invasive
edges



The pattern of tumor
metastases Is governed by
specific Interactions
between chemokine
receptors and their ligands



Targeted metastasis of breast cancer cells




Establishment of a premetastatic

niche by tumor cells.

Primary turmaour
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Bone marrow Primary tumour

Platelets Tumour-associated
macrophage

— MSC
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Tumor cells utilize leukocyte
adhesion mechnisms to

disseminate
® Metastatic progression of many

epithelial carcinomas correlates
with expression of sialyl-Lewis X
epitope on tumor cells

® |_ung colonization of sialyl-Lewis X-
positive melanoma cells Is
significantly reduced in E/P-
selectin-deficient mice



Sialyl Lewis x
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Tumor carbohydrate antigens

® Serve as useful cancer markers

. colorectal and pancreas
adenocarcinomas
o brest carcinoma, colon

and lung adenocarcinomas

® There Is a positive correlation between
sialyl Lewis A or X expression in cancer
cells and poor prognosis



P-selectin affects the seeding
of tumor cells
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The Pathogenesis of a Metastasis
Vascularisation




Angiogenic factors

PIG VEGF VEGFVEGFVEGF Ang Ang Ang Ang Ephrin-B1 Ephrin-B2 Ephrin-Al
F A D 1

VEGFR-1 VEGFR-2 VEGFR-3 Tiel Tie2 EphB2 EphB3 EphB4 EphA2



The roles of vascular growth factors
during vessels formation

Primary vasculature Remodelled vasculature
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Formation of tumour vessels

Endothelial precursor

Intussusceptive growth

Lymphangiogenesis U




Models of tumour angiogenesis

Model of avascular tumour initiation
Artery Vein Artery Vein

Artery Vein

Avascular Angiogenic
tumour sprouting
s growth into tumour
Tumour (VEGF&Ang2)

Ang2
EphrinB2

Tumour initiation involving host vessel co-option
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Role of hypoxia In tumour
angliogenesis

HIF-1o
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Glycolysis Survival /
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Mosalc vessels In tumours

Turmour

: 25% of perimeter
is tumour

o
10" cells are shed per
gram per aday

14% of vesseals are like this




Plasminogen 92kDa
+Plasmin= 84kDa
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Anglostatin




Endostatin

N-terminus
of 184 aa [20 kDa]
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Antiangiogenic molecules

® Angiostatin
® Fndostatin

® Antiangiogenic fragment of
antithrombin

® Antiangiogenic fragment of
thrombospondin
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