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Figure 6. Annexin A2 promotes retinal
neovascularization in mice with
ischemic retinopathy. Mice at P7 were
reared in 75% oxygen for five days
followed by room air for five days. Eyes
of mice (n=12) were injected with (A)
Ad annexin A2, (B) Ad annexin A2 N,
(C) Si annexin A2 or (D) Ad annexin
A2 N at P12. Retinas were isolated and
stained with (A-D, scale bar represents
100 um) FITC-antibody for annexin A2
(n=6) to detect expression of annexin
A2, or (G-H) isolectin B4 (n=6) to
detect neovascularization at P17.
Magnification is 5X. The scale bar
represents 400 pm. I: Measurement of
the area of neovascularization in the
retina by image analysis (mm?) showed
that eyes injected with SiAnnexin A2

had significantly less
neovascularization than eyes injected
with AdAnnexin A2.
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Figure 7. The annexin A2 expression in vascular endothelial cells . At P15, mice reared in room air (A, E, C) or mice with hypoxia-induced
retinopathy (B, D, F) were killed (n=6), and ocular frozen sections were stained with a rat antibody directed against CD31 or a rabbit anti-
murine annexin A2 antibody (B, D, F). Secondary antibodies were a goat anti-rabbit IgG conjugated with FITC and a Cy3-conjugated donkey
anti-rat antibody. Small cross-sections of retinal vessels are evident in the CD31-stained retina (red) from a normal mouse, while dilated
vessels and new vessels can be seen in the CD31-stained retina from a mouse with ischemic retinopathy. There is no detectable staining for
annexin A2 in the retina of the mouse reared in room air, but there is prominent staining in the retina of the mouse with ischemic retinopathy
(green). Merging of the images for the retina of the mouse with ischemic retinopathy (bottom, right) by simultaneously viewing with the red
and green channels, demonstrates colocalization of CD31 and annexin A2, indicating that annexin A2 is expressed in vascular endothelial

cells. Scale bar represents 100 pm.

[32-34]. The biologic activity of secreted VEGF is further
influenced by hypoxia-inducible expression of VEGFR2
[35-37]. At the same time, VEGF directly effect on the
expression of annexin A2, or a combination of VEGF and
VEGFR?2 induces the expression of annexin A2. Annexin A2
is a substrate protein of PKC. Activation of annexin A2

phosphorylation is promoted by the PKC signaling pathway
which promote ischemic retina neovascularization.
Otherwise, serine 25 phosphorylation of annexin A2 may be
associated with the nuclear entry of annexin A2, mRNA
expression of VEGF, and endothelial cell proliferation.
Therefore, on one hand, annexin A2 as one of the receptors
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Figure 8. Diagram of signal transduction
cascades investigated in this study. In
hypoxia, VEGF and annexin A2
transcription was upregulated by
hypoxia inducible factor. VEGF directly
effect on the expression of annexin A2,
or a combination of VEGF and
VEGFR2 induced the expression of
annexin A2 on the surface of the cell
membrane. VEGF and VEGFR2 also
may be promote Annexin A2 expression
by PKC pathway. Annexin A2 further
influenced neovascularization.
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for plasminogen and tPA is involved in the angiogenic process
[38]. On the other hand, presumably annexin A2 as a mRNA
binding protein influences the stability of mRNA expression
of VEGF, or is involved in the angiogenic process by VEGF/
VEGFR pathway.

In summary, we have demonstrated that increased
expression of annexin A2 in ischemic retinas is induced by
increased levels of VEGF mRNA. This inductive effect of
VEGF for annexin A2 is mainly regulated by the expression
level of VEGFR2 mRNA. Blocking the ischemia-induced rise
in annexin A2 mRNA with Si annexin A2 also inhibits retinal
neovascularization in ischemic retinas. Together our data
clearly identify annexin A2 as a new functional protein in
VEGF expression in retinal neovascularization induced by
hypoxia. Compelling evidence from the literature and our own
findings suggest that annexin A2 may be a potential target for
the development of effective therapeutic strategies for the
treatment of retinal neovascularization.
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