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Effect of Fibroblast Growth Factor-2 on the Sprouting in Vascular Endothelial Cells. Hwan Gyu
Kim®*. Division of Biological Sciences, Chonbuk National University, Chonju, 561-756, Korea —The sprouting
of vascular endothelial cells is an initial step in angiogenesis. Matrix metalloproteinases can associate
with integrin on the surface of endothelial cells, thereby promoting angiogenesis. The purpose of this
study was to test if fibroblast growth factor-2 (FGF-2) can regulate the sprouting in porcine pulmonary
artery endothelial cells. FGF-2 induced sprouting and secretion of MMP-2 and plasmin. FGF-2 also
induced the expression of integrin Mac-1, which is inhibited IS20I. Addition of BB-94, «»-antiplasmin
and 15201 inhibited FGF-2-induced sprouting activity. Therefore, FGF-2-induced sprouting activity in
PPAECs may be accomplished by secretion of proteinases such as MMP-2 and plasmin and integrin

expression.
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Porcine pulmonary artery endothelial cells (PPAECs)&
Kim $[20]¢] W o] w&} porcine pulmonary arteryE col-
lagenase2 A 3tAA EEjdtg o, wigd A2z eld
oA Sesler= AL anti-von Willebrand factor 85 & o]
43 A9¥F oz FstAth oFgA Ao &
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Eagle’s Medium (DMEM)el| A 37C, 5% CO; 202 w4
3t B Ao ALEE primary A E9 AW = 2~6
Aol L.
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. Effect of fibroblast growth factor-2 (FGF-2) on sprouting
activity in porcine pulmonary artery endothelial cells
(PPAECs). Cells grown on microcarrier beads were
placed in fibrin gels containing control buffer (C), FGF-
2 (01, 1, 10 ng/ml, respectively), FGF-2 (10 ng/ml) plus
BB-94 (20 ng/ml)(F+B), and FGF-2 plus «-antiplasmin
(100 mU)(F+A) or FGE-2 plus 1S20I (10 pg/ml)(F+I) and
were incubated with daily supplementation with the
same amount of indicated reagents. Number of endo-
thelial sprouts with length exceeding the diameter of
the microcarrier beads (175 pm) per 50 microcarrier
beads was counted after 3 days. Data are mean+SD
from three experiments. P<0.05 vs control.
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Fig. 2. Effects of FGF-2 on the secretion of MMPs in PPAECs.
Cells were incubated in serum and phenol red-free
DMEM for 12 h. Then, control buffer or FGF-2 (10 ng/
ml} was added to 0.5 ml culture medium, incubated for
12 h, and media were quantitatively assayed by enzyme
immunoassay. Bars represent the means+SD from three
independent experiments. Statistical significance was
tested using one-way ANOVA followed by the Students
t test. 'P<0.05 vs control buffer.
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Fig. 3. Gelatin zymography of MMPs in culture medium of
PPAECs. (A); Cells were incubated in serum and phe-
nol red-free DMEM for 12 h. Then, the cells were
incubated for 12 h after addition of control buffer (C),
FGF-2 (10 ng/ml), FGF-2 (10 ng/ml) plus BB-94 (20 ng/
ml)(F+B), FGF-2 plus @ -antiplasmin (100 mU)(F+A)
and FGF-2 plus 15201(10 pg/mi)}(F+]). Equal amounts
of proteins(10 ng/lane) from supernatant was loaded
into each lane. Lane S contains standards of MMPs.
(B); Densitometric analyses of the zymographs are
presented as the relative ratio of induction of the
MMP-2 by addition of indicated reagents to PPAECs.
The MMP-2 secretion by addition of control buffer for
12 h is arbitrarily presented as 1. Data are means+SD
from three independent experiments. Statistical signif-
icance was tested using one-way ANOVA followed by
the Students f test. 'P<0.05 vs control buffer.
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Fig. 4. Fibrin zymography of plasmin in culture medium of
PPAECs. (A); Cells were incubated in serum and
phenol red-free DMEM for 12 h. Then, the cells were
incubated for 12 h after addition of control buffer (C),
FGF-2 (10 ng/ml), FGF-2 (10 ng/mi) plus BB-94 (20
ng/ml)(F+B), FGF-2 plus arantiplasmin (100 mU)
(F+A) and FGF-2 plus 15201 (10 pg/ml)(F+I). Equal
amounts of proteins (10 ug/lane) from supernatant was
loaded into each lane. Lane S contains standards of
plasmin. (B); Densitometric analyses of the zymographs
are presented as the relative ratio of induction of the
plasmin by addition of FGF-2 to PPAECs. The plasmin
secretion by addition of control buffer for 12 h is
arbitrarily presented as 1. Data are meanszSD from
three independent experiments. Statistical significance
was tested using one-way ANOVA followed by the
Students # test. 'P<0.05 versus control buffer.
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Fig. 5. I5201 inhibits FGF-2-induced integrin Mac-1 expression.
PPAECs were grown in 100-mm dishes to 90% con-
fluence, incubated with control buffer (C), FGF-2 (0.1,
1, 10 ng/ml, respectively) and FGF-2 (10 ng/ml) plus
1S201 (10 pg/mi)(F+I) for 12 h. 15 pg of protein (total
cell lysate) was used for western blot. The protein was
separated by SDS-PAGE, transferred to nitrocellulose,
and probed with anti-integrin Mac-1. A representative
blot from three experiments is shown.
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