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original six hallmarks, proposed by Hanahan ar
Weinberg in 2000, that enable tumor growth and stetis. Provided a
overview for understanding the biology of cancer.

Cancer is a disease of tissues, not just cells!

Deregulating cellular Avoiding immune » For a long time, cancer research has focused
energetics destruction . . .
mainly on cancer cells and their defective gengs.

* In many cancers, non-neoplastic cells account
for up to 90% of the cells in the tumor mass.

P — Tumor-promoting * The “tumor stroma”, both inside the tumor mags
and mutation Inflammation . . .
and also surrounding it, contains these non-
neoplastic cells.

* Interactions between the tumor cells and stroma

Hanahan and Weinberg in 2011 addec cells (“heterotypic signaling”) influence tumor
two emerging hallmarks and two enabling charadtesishat facilitate grovvth and progression
cancer devlopment. )
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Figure 13-32a The Biology of Cancer (© Garland Science 2007)
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A. Most tumors start as avascular nodules (dorm&nfyhe

“angiogenic switch” begins with pericyte detachmerd an
vessel dilatation. C. Angiogenic sprouting occurs by
endothelial migration (guided by pericytes).
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Hypoxia-inducible factors (HIFsjranscription factors that mediate ttje
cellular response to physiologic hypoxia also raguangiogenic factor,
such as VEGF, which execute some of the stepsiiortangiogenesis.

The capillaries insids
of tumors are chaotid
Angiogenesis inhibitors (an
VEGF therapy) associated
with “normalization” of
tumor vasculature. The goal
of therapy is total vessel
collapse and inadequate
support for tumor growth.
Normalization of the tumor
vasculature enhances
chemotherapeutic drug
delivery.

Tumor Normalized

Inadequate

[d Continuous sprouting; e Tumour vasculature
new vessel formation and maturation;
recruitment of perivascular cells

D. Angiogenic sprouting continues as endotheliakcell
proliferate, adhere to each other, and create lsmen

E. Sprouts fuse with other sprouts forming a complexor
vasculature.
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Mechanism of abnormal tumor vasculatukagiogenic growth factors
are in excess of angiogenic inhibitors leadingessel abnormalizatior].
This results in continual tumor hypoxia and acidaseating a self-
perpetuating cycle of abnormal angiogenesis whiomptes tumor
invasion and metastasis and hinders chemoradititérapy.

Tumor
Nodule

Tumor angiogenesis
and therapeutic
angiogenesis inhibitorg:
Tumors secrete VEGF
and PDGF. Current
clinical approaches
include bevacizumab
(Avastatin), an antibody
against VEGF, and
sunitinib (Sutent) a
small molecule inhibitg
of the VEGF receptor,
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IMPROVING TUMOR PERFUSION, OXYGENATION
THEREBY ENHANCING CHEMOTHERAPEUTIC EFFICACY

REDUCING VESSEL LEAKAGE

Anti-VEGF therapy induces normalization of the turnaasculaturelt
increases pericyte coverage ( thru Ang-1 and PBs&i§haling), destro
existing vessels and prevents new vessel grow#sg®l pruning”),

improves tumor perfusion and oxygenation, and ecémdrug delivery.
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Invasion Tumors cells, secrete enzymes, such as
metalloproteinases, (Type IV collagenase) that dkgthe
basement membrane and express high levels of lamird
fibronectin receptors, that mediate ECM attachment.
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Figure 14-9 The Biology of Cancer (© Garland Science 2007)

Cancer cells become trapped in capillaries, micootibi are formed, endothelial cellp
are pushed aside and cancer cells contact basemeemrane, cancer cell proliferatds,
and eventually tumor cells break through the bas¢émembrane.
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transition EMT).
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Anti-lymphatic targeting: inhibitors of
VEGF-C, VEGF-D, VEGF-R3, or
PDGF/PDGF-R.
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Anti-inflammatory
inhibitors, e.g., cytokine
and chemokine inhibi-
tors, NF-«B, IKK, TNF-o
inhibitors.
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Stephen PageBritish
physician proposed the
“seed and soil” hypothes
in 1889. He believed that
the non-random nature of
metastasis depends on g
interaction between the
cancer cellgeed) and a
specific organ micro-
environmentoil).
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