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ABSTRACT

Background: Angiogenesis mediated by VEGF constitutes a new target for anti-cancer
therapy which has explored through different ways of intervention aiming at the blocking
of the tumoral angiogenesis. In the present study, we developed the assays by which
efficacies of anti-VEGF inhibitor candidates are evaluated at the vatious levels. Methods
& Results: First, we developed two sandwich ELISAs using coated anti-VEGF Ab and
soluble Flt-1 receptor fusion protein (sFle-1/Fc). As low as 200 pg/ml of hVEGF diluted
in human sera was detectable by these assays. In addition, we found that VEGF inhibitors
(2 pg/ml of either anti-VEGF Ab or sFlt-1/Fc) completely block 5 ng/ml VEGF in
these ELISAs. Subsequently, two bioassays, wound healing and HUVEC tube formation
assays, revealed that anti-VEGF Ab (1 pg/ml) & sFlt-1/Fc Ab (1 u g/ml), or SU5416
(VEGFR tyrosine kinase inhibitor, 1 1« M) prevents the activity of VEGF (1~ 10 ng/ml).
Finally, secretion of MMP-9 by VEGF-stimulated macrophages was abolished by
treatment of anti-VEGF Ab (1 wxg/ml) in gelatin zymography. Conclusion: ELISAs
together with bioassays developed in this study are appropriate for evaluation of the
efficacy of inhibitors of VEGF. (Immune Network 2007;7(4):203-208)

Key Words: VEGF, angiogenesis, HUVEC, ELISA, tube formation, wound healing,
zymography
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Figure 1. Detection of human
VEGF by developed ELISAs. (A)
Plates were coated with anti-VEGF
mAb (3 yg/ml) in sodium bicar-
bonate buffer (pH 9.2). VEGF was
diluted in 10% human serum or
0.5% gelatin. Biotin-labeled anti-
hVEGF Ab (0.5 ug/ml) was used
as the detecting Ab. This ELISA
named Ab ELISA. (B) Plates were
coated with soluble Flt-1/Fc 2 g
/ml) in sodium bicarbonate buffer.
The rest of steps were the same as
those desctibed in Panel A. This
ELISA named receptor ELISA. Data
are averages of duplicate samples.
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Figure 2. Evaluation of efficacy of VEGF inhibitors by developed
ELISAs. General protocols for Ab ELISA (A) and receptor ELISA (B)
were as described in Figure 1. VEGF (5 ng/ml) was pre-incubated
with either anti-VEGFE Ab or sFlt-1/Fc at the concentrations of
0.02, 0.1, 0.5, and 2 p g/ml prior to adding to plates. In this,
anti-TGE- 81 Ab (1 g/ml) was prepared for Ab negative control.
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Figure 3. Effects of VEGF inhibi-
tors on VEGF-induced wound heal-
ing activity. Wound healing assay
was performed using B16-F1 cell
line. Cells (3><105 /well) were incu-
bated with VEGF (10 ng/ml), an-
ti-VEGF Ab (1 pxg/ml), sFlt-1/Fc
(1 pg/ml), and SU5416 (1 «M)
in 24-well plates as indicated. Wo-
und healing was determined with
a light microscope (xX100) after 3
day incubation. Arrows indicate
start line.
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Figure 4. Effects of VEGF and VEGF inhibitors on tube formation by HUVEGs. Cells (3x10° fwell) were seeded in 24-well plates
coated with Matrigel and treated with VEGF (5 ng/ml). Tube formation was determined with a light microscope (X100) after 12 h
incubation. To neutralize VEGF, different doses of inhibitors as indicated were pre-incubated with VEGF for 1 h at 37°C.
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Figure 5. Effect of VEGF and VEGF inhibitors on MMP-9 ex-
pression by WEHI3 cells. Cells (2x10% were incubated with VEGE
(10 ng/ml) for 48 h. The conditioned media were collected and
MMP-9 activity was analyzed by gelatin zymography. To neutra-
lize VEGF, anti-VEGF Ab (0.5 and 1 z g/ml) was pre-incubated
with VEGF for 1 h at 37°C.
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