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&4 Tumor angiogenesis and its inhibitors

- Regulation mechanism of HIF
- Inhibition of HIF-mediated gene expression
- Development of novel angiogenic inhibitors

o Epigenetic regulation in angiogenesis

- Epigenetic control of tumor suppressors
- Epigenetic modulators to restore the express
tumor suppressor to inhibit angiogenesis

&4 Endothelial progenitor cells (EPC)

- Differentiation of EPCs derived from bone marrow (BM) and cord blood
- Therapeutic approach to utilize EPCs in angiogenic diseases
- Inhibition of vasculoaenic process from BM in tumor angiogenesis
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Bood vessels

Atherosclerosis, hemangioma, etc.

Skin

Warts, Kaposi sarcoma, Psoriasis,
neoplasm

Adipose tissue

Obesity

Bone, joint

Rheumatoid arthritis, synovitis, cancer

Brain, nerves, eye

Diabetic retinopathy, retinopathy of
prematurity, vascular dementia

Lymph vessels

tumor metastasis

Haematopoiesis

AIDS, hematologic malignancy




Angiogenic Balance

Nature Reviews | Cancer



Tumor growth and angiogenesis
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Anti-angiogenic therapy

HOW TO STARVEA TUMOR

As a cancer tumor grows, it

builds its own network of
capillaries that tap into the body's blood
supply and draw on the oxygen and
nutrients the tumor needs to survive

Drugs that block

angiogenesis—the formation
of new vessels—cut the tumor off
from its blood supply. Gradually,
malignant cells die and the tumor
starts to shrink



Angiogenic inhibitors

Endogenous (~ 30)

Angioarrestin

Angiostatin (plasminogen fragment)
Cartilage-derived inhibitor (CDI)
Endostatin (collagen XVIII fragment)
Heparinases

hCG

IL12

Kringle 5 (plasminogen fragment)
TIMPs

Plasminogen ativator inhibitor
Retinoids

TSP-1

TGF-p

Natural sources

Tree bark

Fungi (TNP-470)

Shark Muscle and Cartilage
Sea coral

Green tea

Herbs

Soybean



VEGF signaling pathway
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HypoxXia (EF5)
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EF-5 (hypoxic marker), Weinberg R, The Biology of Cancer, 2007



Hypoxic microenvironment in tumor
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Nature 407:249-257, 2000



Role of HIF-1in cancer cell responses

Angiogenesis
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VEGF-R1
ANG-2
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Angiogenesis

Hypoxia
(A A2 v A 3HA)

Sorafenib
Sunitinib
Pazopanib

FGFs

Ephrins /
Angiopoietins

PIGF

N

Endothelial cell

POGF 4 \&F
\_/ Increased o @
I F 1 pericyte coverage ¢ g

10 billion $/year o
VEGF _ (Roche®)

Mutation dormant

) . . Regression of cancer
Secretion of angiogenic factors Rapid

growth of Carmeliet and Jain. Nature.
cancer 2000
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¥ = Proangiogenic factor, eg. VEGF
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Vasculogenesis vs. Angiogenesis

Vasculogenesis

Bone marrow

\ @ Endothelial

° precursor cells Pericyte
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Inhibitors of HIF-1 in tumor angiogenesis
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-DNA chip Computer
-Proteomics Analysis

<Epigenetic regulation>

Closed chromatin: transcriptional repression
HDAC HDAC

Open chromatin: franscriptional activation
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