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Figure 1 Sema3E suppresses VEGF-induced angiogenesis. (Circ Res 2010)
A: Cultured endothelial cells were treated with VEGF alone (50 ng/ml) or VEGF + Sema3E (1, 5, or 10 nM) or VEGF +

V+S+Fc

V+S

Sema3E + plexinD1-Fc (1 or 10 pg/ml). "P<0.01 versus Sema3E (-)/VEGF (-)/plexinD1-Fc (=) (n=4). *P<0.05,
#P<0.01 versus Sema3E (-)/VEGF (+)/plexinD1-Fc (<) (n=4). ¥ P<0.01 versus Sema3E (5 nM)/VEGF (+)/plexinD1-Fc

(-) (n=4). Data represent mean = SEM.

B: Photographs show tube formation of endothelial cells in the presence of VEGF (50 ng/ml) (VEGF), VEGF + Sema3E
(5 nM) (V4S) or VEGF + Sema3E + plexinD1-Fc (10 pug/ml) (V+S+Fc). Vehicle treatment served as control (Control).

Scale bar=300 pwm.
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Figure 2 Expression of Sema3E is up-regulated and negatively regulates angiogenesis in ischemic tissues. (Circ Res 2010)

A: Western blot analysis for Sema3E expression in ischemic limbs on day 3 (D3), day 7 (D7), and day 10 (D10) after Al|B
surgery (n=5). Sham, sham-operated.
B: Blood flow recovery and vessel area in ischemic limbs of mice treated with an empty vector (Control) or the
plexinD1-Fc expression vector (plexinD1-Fc). "P<0.05, “P<0.01 versus Control (n=8). Vessel area was evaluated at day
10 after surgery. Scale bar=100 pum.
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Figure 3 p53 regulates expression of Sema3E. (Circ Res 2010)

A: Endothelial cells were infected with an adenoviral vector encoding p53 (Ad-p53) or mock (Ad-mock) and
subjected to Western blot analysis for expression of Sema3E and p53.

B: Western blot analysis for pS3 expression on day 3 (D3), day 7 (D7), and day 10 (D10) after surgery (n=4).
Sham, sham-operated.

C: Western blot analysis for Sema3E expression in ischemic limbs of wild-type (WT) or p53-deficient (pS3KO)
mice on day 10 after surgery (n=4). Sham, sham-operated.
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Figure 4 Sema3E inhibition improves impaired
angiogenesis in diabetic mice. (Circ Res 2010)

A: Expression of Sema3E and p53 was examined in
limb tissues of control (STZ-) and streptozotocin-in-
duced diabetic mice (STZ+) by Western blot analy-
sis (n=4).

B: Blood flow recovery was analyzed in ischemic
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limbs of diabetic mice treated with VEGF (Fc(-)) or
VEGF+plexinD1-Fc (Fc(+)). P < 0.01 versus Fc (=)
(n=7-9). Data represent means + SEM.
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Injection of bone marrow or peripheral blood mononuclear cells for limb ischemia has now becomes prevalent in clinical
practice. However, it has been known that diabetic patients tend to show little improvement by this treatment. Here we report
that an angiogenic inhibitor such as semaphorin3E (Sema3E) or p53 was up-regulated in ischemic tissue of diabetes and
inhibition of these factors lead to amelioration of blood flow recovery. Sema3E inhibited cell growth and tube formation
by suppressing the vascular endothelial growth factor (VEGF) signaling pathway. Expression of Sema3E and plexinD1 was
markedly up-regulated in ischemic limbs of mice, and inhibition of this pathway by introduction of the plexinDI1-Fc gene
led to significant improvement of revascularization. Hypoxia up-regulated Sema3E expression by activating the tumor
suppressor protein p53 in endothelial cells. Expression of p53 and Sema3E was increased in diabetic mice. Consequently,
blood flow recovery after VEGF treatment was significantly impaired in diabetic mice compared with VEGF-treated
control mice. These changes were effectively reversed by additional introduction of the plexinDI-Fc gene. These results
indicate that Sema3E/plexinDl negatively regulates postnatal angiogenesis and suggest that inhibition of Sema3E would be
a novel strategy for therapeutic angiogenesis, such as in the diabetic state. (J Jpn Coll Angiol, 2010, 50: 351-355)
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