Cancer Research

Branching out
Exposing angiogenesis's role in cancer biology

A primary focus of cancer biology is the study of angiogenesis in tumor growth.
Oxygen, nutrient availability, enzymes, and coagulating agents as well as tumor
cells" ability to advance beyond the tumor are all critical components in angio-
genesis."”

Angiogenesis is controlled by agonists and antagonists. Malignancy is
marked by activating a pro-angiogenic switch that can oppose normal nega-
tive regulatory mechanisms.’> Tumor staging is based on increases in tumor
vascularity and pro-angiogenic factors, which in turn are predictive of poor
clinical outcomes.

Current theories of tumor angiogenesis suggest that existing blood ves-
sels recruit new vessel formation through endothelial cell migration, prolif-
eration, and invasion and their subsequent organization into vessel structure.
These hypotheses are based on the discovery of pathways for multiple growth
factors, including VEGF.

VEGF and VEGF receptors are critical to normal and pathological angio-
genesis. When this pathway is activated, endothelial cell survival, mitogenesis,
migration, and differentiation result. Endothelial progenitor cells are mobilized
from the bone marrow into the periphery. VEGF also helps modulate vessel per-
meability, resulting in protein deposition in the interstitium and angiogenesis
promotion.

High VEGF levels are also associated with tumor progression and poor out-
comes for most solid tumors, including colorectal, gastric, pancreatic, breast,
prostate, and lung cancer, and melanoma. The VEGF pathway is therefore a
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Figure 1—VEGFR2 [pY 1059] and VEGFR2 (total) ELISAs on VEGF-
treated endothelial cells.

Table 1—Key VEGF regulators in tumor cells.
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Invitrogen's  phosphoELISA™ kits have also illuminated the relationship Wt AP =R
between the two VEGF receptors and cancer (Figure 1). HUVEC and mouse Rb Sp1 L6
endothelial cells were serum starved overnight, then treated with VEGF (Cat. HER-2 NFkB -Met
no. PHGO141) at 100 ng/ml for 5 minutes. Cell extracts were prepared and Jun Bcl-2 PDGFR
analyzed with the VEGFR2 [pY1059] ELISA Kit (Cat. no. KHO0601) and VEGFR2 Fos Akt/PKB
(Total) ELISA Kit (Cat. no. KHO0591). Phosphorylation of VEGFR2 is upregulated MDM2
in VEGF-treated vascular endothelial cells, while levels of total VEGFR2 remain elf-4€
relatively constant in VEGF-treated and untreated controls. Visit our web page NOX-1
www.invitrogen.com/ELISA for ELISAs for angiogenesis research.
As cancer research continues to uncover the relationship between VEGF
and its receptors and human cancers, Invitrogen is dedicated to providing References

the tools and services needed to boost this research. Visit our web page
www.invitrogen.com/proteins for recombinant angiogenesis proteins, and
www.invitrogen.com/antibodies for angiogenesis-related antibodies.
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