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Abstract: [ Objective ]To investigate the effects of human plasminogen kringle 5(K5) on the neovascularization
and growth of hepatocarcinoma, in vitro and in vivo.[Methods ]K5 was expressed in E. coli BL-21(DE3) induced by
IPTG and purified by Ni**His Bind Resin affinity chromatography. The purity and identity of K5 is examined by
SDS-PAGE and Western blot analysis. The anti-proliferative effects of K5 on primary bovine retinal capillary
endothelial cell (BRCEC),hepatoma Bel-7402 and HepG2 cell lines were examined by MTT assay. To evaluate K5
activity in vivo, the mouse hepatocarcinoma xenograft model was established by injection of mouse hepatoma cells
subcutaneously into the oxter of Kunming mice. The mice then received a direct intratumoral injection of K5 or PBS
as control. The tumor suppressing rate and microvessel density (MVD) in hepatoma tissues were assayed.[Results]
The purity of recombinant K5 was over 90% according to the analysis of SDS-PAGE and Western blot analysis. K5
inhibited proliferation of primary endothelial cells in dose-dependent manner, ICs, is 160 nmol/L, but no effect on
Bel-7402 and HepG2 tumor cell lines, suggesting cell type-specific inhibition. K5 significantly inhibited the growth
of hepatocarcinoma xenograft and decreased microvessel density (MVD) in hepatoma tissues, compared with PBS
control group (P< 0.05).  [Conclusion]K5 inhibits the neovascularization and the growth of hepatocarcinoma in
xenografted hepatocarcinoma model of Kunming mice. The effect may be associated with its specifically anti-
proliferation on endothelial cell. These results suggest that angiogenesis inhibitor of K5 could have therapeutic
benefits in hepatocarcinoma.

Key words: plasminogen kringle 5;hepatocarcinoma ; neovascularization ; endothelial cell

[J SUN Yat-sen Univ(Med Sci), 2005, 26(4): 380-383]

:2004-12-13
: (NO.30370313) ; (A04009426) ; (CMB-
SUMS 98-677) ; (2003); (A2003153) 5
(200322-E4091)

(1973-), , s ; ) ) s .E-mail : gaog@gzsums.edu.cn



4 .. kringle5 (K5) 381
kringle5 ( K5 ¢DNA . PCR 5’
K5, K5) TGTGAATTCG CCATGTAGAGACTCCTTC-3', 5
( EcoR 1 (5'- G L AATTC -3");
m, 5" -GGAAAGCTTGGCACACTGAGGGACA
, K5 TCACA G-3'),5’ Hind 111 (5'-A ]
24 K5 AGCTT-3"), PCR EcoR 1 Hind III
o pET22b (+) , K5 cDNA
K5 , K5 5’ ,
, 3 6 . pET-22b (+)/K5
K5 DNA
, K5 .
. 1.5 K5 .
pET22b (+)/K5 BL.21
1 (DE3) ,IPTG (25 °C) 10~14 h
1.1 , K5 K5
EcoR 1. Hind 1II T4 SDS-PAGE
DNA ( New England BioLabs) ; Pfu Western blot N
DNA ( STRATAGENE ); PCR 1.6 K5 BRCEC Bel-7402 . HepG2
DNA ( )
His-tag ( ) .HRP BRCEC ,Bel-7402 .
( , Oncogene ) ; His HepG2,  1x10%mL 24
Bind Resin His Bind Buffer ( NOVAGEN , 6h , K5
); E.coli BL21 E.coli BL21 600 uL, K5
(DE3) pET-22b (+) 160 ,320 ,640 ,1280 ,2560 nmol/L,BRCEC
NOVAGEN . DMEM .RPMI1640 ~ MTT K5 40 .80 ,160 320,640 nmol/
GIBCO , Von Willebrand (VII) L, ,CO,
Dako ) 68 h, MTT(5 mg/mL) 60 pL/ , 4
S-p . (DAB) h, , 600 wL DMSO,
° 570 nm (A).
1.2 1.7 K5
50 ,4~6 , , ,
19~20 g, , : 1x107/mL, 0.2
SCXK( )2003-0002, (hepatoma) mL (KM) ,
, 0 72h 3~4 mm, 5,
. 10 PBS ,K5
1.3 1.25.2.50.5.00,10.00 mg/kg 4 ,3d
Bel-7402 \HepG2 ) 1, 3, 0.3 mL
: , PBS, 11 ,
(BRCEC) (3] , o ,
,  BRCEC 3 ,Von Wille- i i =(1-
brand (VI ) , - / )x100% . =30%
(SP ) ; .
BRCEC, 1.8
1.4 pET-22b(+)/K5 40 g/L ,
RNA , RT-PCR

, Von



382 ( ) 26
Willebrand R - 40 nmol/L BRCEC , K5
(SP ) , DAB 80 nmol/L. (P<
) , o 0.01), BRCEC K5
(micro-vessel density, MVD) s ,ICs

Weidner , (x10)
, s (x40)
, 3
1.9
+ (vs) ,
SPSS11.0 o )
! (least significant difference-t,
LSD-1) , a=0.05,
2
2.1 K5 .
K5 BL21(DE3) ,
,SDS-PAGE
K5 M=16x10°,
( 1A),
,K5 90% ;
Western blot
K5 ( 1B), 1L 15
mg KS o
) M 10
10r
- 7.4
*‘_: - 66.2
43.0 e =
43.0
31.0
20.8 -— 310
4.4
- 0.8
—
— 144
A B
1 K5

Fig.1 expression and purification of K5 recombinant protein

A: SDS-PAGE M: protein marker; 1: purified K5; 2: before
IPTG induction; 3: after IPTG induction; B: Western blot; M: protein
marker; 1: purified K5
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Fig.2 Effect of K5 on the proliferation of BRCEC,
hepatoma Bel-7402 and HepG2 cell lines

A:BRCEC; B:Bel-7402; C:HepG2. % P < 0.01,n=3
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Fig.3 The inhibition of K5 on hepatocarcinoma growth
in mice
A :PBS group; B:K5 1.25 mg/kg group; C:K5 2.50 mg/kg

group ;D : K5 5.00 mg/kg group; E:KS 10.00 mg/kg group
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