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2mL 3% 10° 2 DNA
ImL M 20ul r-K4K5 588bp 3 ORF
20min r-bFGF M p4-5-a
2mL r-bFGF 1.5ng mL 24 2.2 p9kkk-18
48 72h r-K4K5 p9kkk-18  BamHI Xbal
CAM Ls 0.9kb 0.7kb
PBS 0.4 0.8 1.6 4 pPIC9K
pg mL 50 L 72h BamHI EcoRI
ORF p9kkk-18
2.3 PCR
2 5 AOX1 5- 3
2.1 K4KS5 cDNA pPICI9K
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0.83kb—
500bp —
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Fig.2 Analysis of PCR product

1 2 M; 3 4 5 M,

492bp—{

5 PCR  K4K5 cDNA
Fig.5 Analysis of tranformants by PCR

Fig.3 Restriction Analysis of p4-5-a Fig.4 Restriction Analysis of p9kkk-18
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34
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1 r-K4KS BCE
kD Table 1 Inhibition of BCE cell proliferation by r-K4K5
r-K4K3 24h 48h 72h
pg mL X 10%cells well X 10% cells well X 10 cells well
0 6.77+0.06"  22.67+0.58"  22.67+0.58"
—2L5 10 6.57+0.06 12.67+0.58 12.00+1.00
15 6.37+0.06 5.83+0.15 5.80+0.20
20 6.2340.06 3.92+0.13 3.80+0.20
25 5.93+0.12 3.3240.13 2.93+0.21
30 5.97+0.06 2.73+0.06 2.37+0.15
40 5.60+0.10 1.93+0.06 1.80+0.10
6 SDS.PAGE 60 5.50+0.10 1.43+0.06 1.30+0.10
Fig.6 Analysis of the expression product by SDS-PAGE * mean SEM
2.5
r-K4K5 r-bFGF BCE 24h
48h 48 ~72h
1 SPC-Al
PBS CAMs
r-K4K5 0
50pm -K4K5 K4K5 ¢cDNA
CAM 7 r-K4K5
Pichia pastoris
3 2 —AOX1 AOX2
K 1 2 AOX1
456 CaoY ° AOX2 AOX1 97 %

K5 ¢cDNA KS AOX1 pPICOK

7 r-K4KS CAM 40X

Fig.7 Antiangiogenesis effect of r-K4K5 on the chick embryo
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Abstract
recombinant plasminogen kringle 4-5 r-K4K5

Kringles of human plasminogen expcept kringle 4 can inhibit the endothelial cell growth. To determine whether

can inhibit the growth of bovine capillary endothelial BCE cell and the

angiogenesis of chick embryo chorioallantoic membrane CAM  we cloned and constructed the modified cDNA region en-

coding kringles 4 and 5 K4KS5 of human plasmin ogen and expressed it with pichia multi-copy expression system. One

clone with the most productive expression was selected from hundreds of transformants. Our data showed that the expres-

sion product r-K4K5 MW 21.5kD amounted to 150 ~250mg liter over 80% of the total secreted protein. It could

dose-dependently inhibit BCE cell proliferation and inhibit chick embryo CAM angiogenesis.
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