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PCR K5 ¢cDNA pcDNA3
pcDNA3KS pShuttle pShuttleKS DNA PCR pAd-K5
293 5x 10° pfu/mL MOI
ECV304 MDA-MB-231 MTT ECV304
MDA-MB-231 ECV304 ECMatrix™
K5 ECV304
MDA-MB-231
K5
Q78 A 1000-3061 2003 02-0217-06

Tumor angiogenesis

ECV304 MDA-MB-231
ECV304
An- K5
giostatin Endostatin
1
1.1
‘ 1.1.1 E. coli JM109 DH5a
pcDNA3 K4K5 ¢DNA
pUCK4K5 Adeno-X™
Clontech
1.1.2 293
DMEM
’ 10% MDA-MB-
5 K Kringle K 7231 ECV34
48% ~ 50% K1-4 DMEM
10% 37°C 5% CO,
K5 1.1.3 BamH 1 Bgl 1l
0% EcoRV Xba I Not I I1-Ceul PI-Sce |
- s Swa I Pac 1 T4 DNA ligase Klenow NEB
Qiagene  GeneJammer
293
2002-10-29 2002-12-27
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DMEM GibcoBRL
bFGF

Stratagene

PCR K5 5" CGGGGATC-
CATGGAACATAAGGAAGTGGTTCTTCTACTTCTTTITA
TTTCTGAAATCAGGTCAAGGAGTAGCACCTCCGCCTG

TTGTC 3’ 5" GGGGATATCTTAAAATGAA-
GGGGCCGCACACTG 3’
GeneAmp PCR system 2400 Perkin Elmer Model 550
Bio-Rad
1.2
1.2.1 K5
pcDNA3KS pUCK4KS DNA
K5 PCR

94°C 4 min 94°C 1 min 58°C 1 min 72°C 1 min
30 72°C 7min 2ul.
1.5% PCR
PCR PCR
BamH]1 EcoRV
I EcoRYV
T4 DNA ligase

Klenow

pcDNA3  BamH

E. coli JM109
Amp

DNA BamH 1 EcoRYV
Bglll EcoRV

pcDNA3KS

1.2.2 pShuttleK5 pcDNA3KS5
BamH | pShuttle  Xba | Kle-
now Not 1 K5
pShuttle T4 DNA ligase
E. coli DH5a Kan
DNA
EcoR1 EcoR'V  Bgl Il EcoR 'V
pShuttleKS
1.2.3 pShuttleKS
LacZ
pShuttleLacZ I-Ceu |
x™ I-Ceu |

ligase

Adeno-
T4 DNA

PI-Sce |
PI-Sce |
Swa |
E . coli DH5a Amp
Adeno-X™
K5 PCR
94°C 2 min 94°C 1 min

65C 1mn 72°C 1 min 2 94°C 1 min 60°C

1mn 72°C 1 min 2 94°C 4 min 94°C 1 min

55C 1 min 72°C 1 min 30 72°C 2min
pAd-KS5 pAd-LacZ
1.2.4 293 1x10°
6cm 50% ~ 70%
PBS
30pL S5pg Pac | pAd-K5 pAd-
LacZ 5% DMEM  2ml 3h
4ml. 10 ~ 14d
5000r/min
500pLPBS 37°C -20°C
3 -70°C 2ul,
PCR
1.2.5 293 1x10°
6cm 50% ~ 70%
250p.L/ 2 ~3h
5% DMEM 5~7d
PBS 3
-70°C
1.2.6 293 1x10° 6
24h 10
200pL/ 37°C
60min 2mL 0. 5% agarose DMEM
10% 37°C 5%CO2 7 ~10d
pfu/mL
= / X
1.2.7 °
ECV304 2x10%/ 96 37°C 5% CO2
24h Ad-K5 Ad-LacZ
MOI 2h 5%
3ng/mL bFGF  DMEM MOI 3
37°C 5% CO, 4d MTT
570nm A =
OD g,/ 0Dy, % 100%
1.2.8 > MDA-
MB-231 2x10°/ 96 37C 5%
CO, 24h Ad-KS Ad-LacZ
MOI 2h 5%
DMEM MOI 3
37°C 5% CO, 4d MTT
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OD ! OD 59, X 100%
1.2.9 o
ECV304 1 x 10*/ 24 37°C 5% CO,
24h Ad-K5 Ad-LacZ
MOI 2h 5%
3ng/ml. bFGF  DMEM Mor 2
37°C 5%CO, 72h
96 50pL/ ECMatrix™  37°C
1 x 10%/ ECMatrix™
24h
1.2.10 + X
+S t
P<0.05
2
2.1
PCR
K5 ¢DNA
370bp
pcDNA3 JM109
BamH 1 EcoR V  Bgl Il EcoR V
K5 ¢cDNA pcDNA3KS5
1
pShuttle DH5« EcoR
I EcoRYV Bgl Il EcoR V
pShuttleK5 2
Adeno-X™ DNA DH5a
Adeno-X™
K5 PCR
Adeno-K5 370bp Ad-LacZ
Adeno-X™ PCR
370bp 3
2.2 PCR
Ad-K5  Ad-LacZ 1x 10’
pfu/mL 5x 10° pfu/mL.  PCR
2.3
Ad-K5 Ad-LacZ MOI 10 20 40 80
ECV304 4d MTT
Ad-K5  MOI 80
Ad-LacZ
P <0.05 Ad-K5 MOI
Ad-LacZ

1 pcDNA3KS
Restriction endonuclease analysis of pcDNA3kS
M. Marker 100bp DNA Ladder
1.pcDNA3KS/EcoRV + BamH1 5.4kb 0.37kb

2.pcDNA3KS/ EcoRV + Bgl 1l 4.5kb 1.27kb

Fig. 1

—1270bp

340bp
—330bp

M 1 2
1400bp —
400bp—
2 pShuttleK5
Fig. 2 Restriction endonuclease analysis of pShuttlek5
M. Marker 100bp DNA Ladder

1. pShuttlek5/ EcoRY + EcoR1l 4.13kb 0.34kb
2. pShuttlek5/ EcoRV + Bgl Il 2.87kb 1.27kb 0.33kb

1 2 M 3 4
=370bp

3 PCR pAd-K5  pAd-LacZ
Identification of pAd-K5 and pAd-LacZ by PCR
M. Marker 100bp DNA Ladder
1.pAd-LacZ amplified with Adenovirus specific primers 0.37kb
2.pAd-K5 amplified with Adenovirus specific primers 0.37kb
3. pAd-LacZ amplified with K5 specific primers
4.pAd-K5 amplified with K5 specific primers 0.37kb

Fig. 3
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Fig. 4 Survival rate of ECV304 endothelial cell
infected with Ad-K5 96h
* vs uninfected control p<0.05 # vs Ad-LacZ infected control p <0.05
Uninfected control WAd-LacZ infected control [JAd-K5 infected control

Ad-LacZ

P>0.05 5
140
120

Survival rate/%

0 10 20 40 80
MOI
5 Ad-K5 MDA-MB-231 96h
Fig. 5 Survival rate of MDA-MB-231 infected with Ad-K5 96h
' Uninfected control WAd-LacZ infected control [JAd-KS infected control

2.5
2.4 AdK5 Ad-LacZ MOI 10 50 100
Ad-K5 Ad-LacZ MOI 10 20 40 80 ECV304 72h ECMa-
MDA-MB-231 4d MTT trix ™ Ad-
Ad-K5  MDA-MB-231 K5 MOI 100 ECV304
Ad-LacZ MOI Ad-LacZ ECV304
P>0.05 6
. .
6 Ad-K5 ECV34 24h  x 200
Fig. 6 Ad-K5 inhibited ECV304 tube formation in ECMatrix™ gel 24h  x 200
A Uninfected control B.Ad-LacZ infected control MOI=100 C.Ad-K5 infected group MOI = 100
3 Swa
pecDNA3KS5 293
pShuttle pShuttleKS I-Ceu 1
PI-Seu | Adeno-X™ DNA
PCR
Adeno-X™ DNA  I-Ceu]  Pl-Seu | 5x10° pfu/mL

Swa 1
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Preparation and Functional Study of an Adenovirus Vector

Expressing Human Plasminogen Kringle 5 Gene

YANG Jian WANG Yue-Xiang GUAN Xiao-Qun MA Chun-Gu WANG Long-Sheng SONG Hou-Yan"
The Key Laboratory of Molecular Medicine Ministry of Education Fudan University Shanghai 200032 China
Abstract Tumor angiogenesis plays a pivotal role in the progress of tumor. Among the various endogenous angiogenic inhibitors
discovered the human plasminogen kringle 5 K5 has been demonstrated to be a potential inhibitor of the proliferation and mi-
gration of vascular endothelial cells in vitro. The replication-incompetent adenovirus Ad  vector Adeno-X-CMV-K5  Ad-K5
where CMV is cytomegalovirus was constructed and its antiangiogenic effect was tested on vascular endothelial cell and tumor

cell. For the construction the K5 ¢DNA was fused in-frame with human plasminogen signal sequence and inserted into the eu-
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karyotic expression vector pcDNA3 to form pcDNA3KS. The recombinant plasmid was subcloned into the shuttle plasmid pShuttle
under the control of the constitutive CMV immediate-early promoter. The plasmid carrying the ¢cDNA for K5 pShuttleKS —was
then recombined with the Adeno-X viral DNA and transformed into E. coli DH5a. The resultant recombinant plasmid pAd-K5
was transfected into human embryonic kidney HEK 293 cells with liposome. The adenovirus expressing human plasminogen
kringle 5 Ad-K5 was successfully packaged and propagated in 293 cells as detected by the cytopathic effect CPE on the
cells and the viral titer in the supernatant was 5 x 10° pfu/mL by plaque assay. Both human umbilical vein endothelial cell line
ECV304 and human breast carcinoma cell line MDA-MB-231 were infected with Ad-K5 and Ad-LacZ which was used the nega-
tive control and assayed by MTT 3- 4 5-dimethylthiazol-2-yl -2 5-diphenyltetrazolium bromide assay. Compared with unin-
fected control and Ad-LacZ infected control Ad-K5 infected group at 80 MOI multiplicity of infection —significantly inhibited
ECV304 proliferation the difference between uninfected control and Ad-LacZ infected control was not significant. In contrast
there was no significant difference in the proliferation of MDA-MB-231 among all the treatments. In addition the Ad-K5 at 100
MOI inhibited the differentiation and tube formation of ECV304 on ECMatrix™ gel. These results suggested that the recombinant
replication-defective Adenovirus expressing human plasminogen kringle 5 inhibited the proliferation differentiation and tube for-
mation of ECV304 and had no effect on the proliferation of MDA-MB-231. Adenovirus mediated human plasminogen kringle 5
gene therapy may be a potential treatment of cancer through angiogenesis inhibition.

Key words angiogenic inhibitor K5 adenovirus gene therapy
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