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Inhibitory Effect of Gastric Cancer by Adenoviral Transduction of Mouse En-
dostatin Gene
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tary Medical University, Shanghai, 200438, China )

[ Abstract ] Objective: To study the inhibitory effects on gastric cancer by adenoviral transduction of mouse endostatin
gene. Methods: Mouse endostatin gene was cloned into the genome of replication-defective adenovirus specific for the
tumor cells by virus recombination technology, and then its biological activities were surveyed in vitro. Animal model of
gastric cancer bearing nude mice were established to assay the expression of mouse endostatin and inhibition for tumor cell
in vivo. Results: To construct the recombinant adenovirus vector pCA13-mEndo and explore its expression in the levels of
both mRNA and protein. The protein appearing the anti-angiogenesis activity was tested by chicken chorio-allantoic mem-
brane assay. It can also inhibit tumor to grow and induce tumor cell to apoptosis significantly in vivo of animal. Conclu-
sions: The recombination adenovirus can express biologically active mEndostatin effectively, which results in inhibiting the
growth of micro-blood vessels and proliferation slowly. This lays the foundation for the angiogenesis therapy of the solid
tumor in clinical application.
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5y A pBlast-mEndostatin 4 T2 [E TnvitroGen 2 7
IR A PUC19, pCA13, pBGHE3 K i 5 E1 X 4%
AL NJRG B 293 4 A Bk , 4 F i £ K Microbix Biosys-
tems A 7 ;4 LacZ JL K E1 BRFG IR 7 Ad-LacZ N
A EARAE s N B 40 AR SGC-7901 W T Hh Bk B 41 il
JiE s BALB/c #R 5,4 ~ 6 JEIIS, i P B2 g i SE 56
St
1.2 #/& PUC19-mEndo,pCA13-mEndo 44 4E

TE pBlast-mEndostatin ) mEnd A TS IE
BEIY, 51w B A E A . BESI Y PL:S -
CTG CTC AGT CTG GTC CTT GCA CTC CTG TTT CCA
AGC ATG GCG AGC GCT CAT ACT CAT CAG GAC TTT
CA3'; FifF5% P2:5'GCG GGA TTC TTA CTA TTT
GGA GAA AGA GGT CA 3'. X} mEndo 3 H 17 R &
fifi 5% 2 Bi( PCR ), 345 500 bp K/ mEndo JE[H A
%o FHEH PCR A B 5 sms ] A M-BU8 & RS K,
BEIY P3:5' GGG GAA TTC ACC ATG GGG GAT
CTG CTC ACA CAG AGG ACG CTG CTC AGT CTG GTC
CTT GCA CTC 3’ FIH51% P3,P2 i##17H & PCR X
N, 3H 650 bp 1 H M9 A B, 154 EcoR T il BamH |
XY, v b 30 0 FH R RE 9 VIR Ze M4k 1 PUCTY 284k
(B 396 ~ 420 bp ), ¥4 DNA Ml 7, fir 44 N
PUC19-mEndo, PUC19-mEndo A1 pCA13 i F N Y] B
EcoR I A1 BamH T XY, B3k B mEndo 1 B A1k
PEAL A RS T 8K pCA13( 2K 764 ~ 788 bp ), 47
$& B I PCR %55€ IEH# A 44 °F pCA13-mEndo.
1.3 JRs# Ad-mE O 20 M %58

H4 TR pCA13-mEndo 5 &4 5 U R 35 47 1) Il
ki pBGHE3( AL & BR T 5 BRI 188 ~ 1 339 bp LA4b
HREA 5 AR RE HE P )38 i Lipofectamine2000( GIB-
CO BRL A &) )L gL 55 293 41 g, 38 1=t 19 S5 A ) ) T
JEH A, mEndo #4d A B BRIEBERER ALY E1 X, F% g
J5 9 ~14 d HBUREE A BE, 203 3 YR a8 BEalifk, i
FH QIAamp DNA Blood Mini Kit #HUIRG R DNA( HH
KT5 122 0L QIAGEN A ml#AE BT ), i 5149 PL Al
P2 4T PCR %28 o %MK 45 4 8 Ad-mE , B #5747
mEndo F& P (144 14 5H B AR
1.4 FEAHRRETEEDY IS SlAk K B e

JR5 B (0 97 188 M i AR 293 41 it B S Ak 4 44k
BRI 9 BT I 2 SR Qbiogene /3 H ) TCIDS0

1.5  HH PRGN mEndo AY%EE

RT-PCR : )\ mRNA /K45 mEndostatin Y 3234 .
FIH TRIzol iRX77)( GibcoBRL 23 H] ), #& #AF Ui B, 4351
MG Ad-mE F1 Ad-LacZ 1 A B % 40 itk SGC-7901
FEHUE RNA, H] TaKaLa 23 7 i One Step RNA PCR i
R & 58 RT-PCR R, 5141k P1 A1 P2, Bk pCA13-
mEndo ky BHE X HE

Western blot E[13F 2% 58 : &K 11 5 7K F- K2 il mEn-
dostatin {35, T FL M 1: 1000 F B 1 K BT/ B
mEndonstatin JLFERETIAA, 11 HiL4 1: 1000 # B A9 HRP
PRICH) E BT R B 1gG 2w BEdUR, — & g T 3
R&D Systems 2~ 7l . LA Ad-mE Fl Ad-LacZ 4351 /B4 A
B A bk SGC-7901,48 h J5 Uk L% . SDS-PAGE Hi
VK FRFE RS B s 248 B S SR TR BT
1.6 6 I 40 i 2 58 28 0 1

MR TE SR BERE LI CAM ), 7 d RIS 2K % &
RIS, AR T 1 d, /DO RIS ERA 1
em® , BY L SR, IRE AR AT Sk i il PR A RSEC 20T A5 PR
SEHE ) FE DRAE IR I 5 0 S 1 — M E A 100wl
Ad-mE % 2 JE G S5 B 40 M K5 3R, 25 O BR 4T A
100wl A= BEER K, BHAMEXT BRI A 100 wl ¥ B R 20
pe/100 wl A /NERPY B2 41 26 . FH TG 1 i A 2 <
TEAEALIRAEE 3 d 5, S A T i
B 1:1)3 ml, [f5E 15 min, BT F /3% 4072 15 X% R T
R B % PR AL, A B ER KSR 5 T /NS SR NI, AR 22 48]
B B LR/ N LT AR B
1.7 Ad-mE X$75f SGC-7901 4 Jifg SEAARE #R BT T

THRA T HB A N R 5 x 10"/ml X %4 K 3
SGC-7901 4iiffg 0.1 ml/ K, 4 d JFE T K5 ~7 mm
EARMIE LG BEAL > R X B4 A B FIiRYr 44t 3 41,
B4 11 B, Ad-mE 3677 410 8 BURR K98 N £ 05 1 5
Ad-mE JGFEAAL I 2 x 10°PFU, 3t 5 W X FRZH A VE5F
SEFN I Ad-LacZ 93 35 20 AL W ; X RRZH B 7 59 55 A
(96 TR AA I Ad-buffer ). £41IG YT sh# 53 0 F 1 45
MR R TES G 3,7,14,21,28 d AR R g Ok
AN TSR AR FR AR e R R R B A 5K i
FAA mm® ) = axb®/2( a,b R R 0985 K AR AR /N
), M2 % ) = (1 - IRIT AP X AL B AR
x 100% . IV F SPSS11.0 Geitk i, 47 « K .
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FFH) 584 —80 4 A B pCA13 )5, i) J2 PCR % 5E
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TE A Y BH P 5 [ 5 4% 4 pCA13-mEndo., pCA13-mEndo
5 R B A B0 BORL pBGHES 78 293 41 ifg v ik 47 W] I8
HAH,9 ~ 14 d ] DL 7 A5 B, 34T PCR %8 1E
W, IR 44 0 Ad-mE. Ad-mE 25 &1k 4 2% 5 06 i
B Ak R R A 2.5 x 10" PFU/ml .
2.2 SGC-7901 Ziffd I 3E H mEndo A

RT-PCR: 73 %4l #& SGC-7901 ( Ad-mE ) Fl SGC-
7901( Ad-LacZ )2 4140 i i &1 RNA, #£47 RT-PCR. M
SGC-7901( Ad-mE ¥ #414 PCR 7=¥1%: 1% MR b5t
B YK, 7T UL — 4% 500 bp B9 4% 5 P 447, 5 PCAIL3-
mEndo FURLA 1 K/N—F, Ui W] mEndo J PX 7 it 44 it
e 35, 1 SGC-7901( Ad-LacZ ) A4 i 5575 (
1)

El1 RT-PCR #%illl mEndo £ FE #IFRix
Fig.1 Transcription of mEndo gene tested by RT-PCR
M: ADNA/EcoR [ + HindIll Marker; 1: ddH,O( control );
2. SGC-7901 transfected with Ad-LacZ; 3: PCA13-mEndo
plasmid; 4: SGC-7901 transfected with Ad-mE

Western blot 454 7R : 7€ Ad-mE B4 SGC-7901
S F 35 AT AN E] 20 kD /N N 4 A 1 2
2, R WITE A LIS R A 8 R 2R AR Y 3Rk 5 %
M8 Ad-LacZ /B4 J5 JoBHME S5 B 2,

E 2 mEndo & BH# Western blot 7347
Fig.2 Western blot analysis of the mEndostatin protein

1: mEndostatin standard protein( control );
2: SGC-7901 infected with Ad-LacZ;
3: SGC-7901 infected with Ad-mE
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A FRER KA P ) PR FERR Y 10 SR B, 254 58
e S RCHR 5 PN Rz 0 2K AL B A PR P, BABE R &
B/NMAE A AR AT, AE SC 2R AL, TR
RS, 7T WK A A JE I A X 5 Ad-mE BEYL 5 19 5 J 20
JiL 5 SR 3 A B, PR A e % B R AIG, WT
UL AR B DX, S5 R 2L, /N A LR AR, HLJG R A=
MmAEE K 3),

B3 GRESERRR RN SEH( CAM )

Fig.3 Chicken chorio-allantoic assay

A: Treated with Ad-mE; B: Treated with Saline ( negative control ); C: Treat with endostatin protein ( positive control )
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Tab.1 The tumor volumes of mice in the therapeutic groups compared with the control groups in different duration

Groups 0d 3d 7d 14 d 21d 28 d
Ad-mE~ 376.0163 502.4698 702.0271 842.6532 1028.9830 1402. 8250
A( Ad-LacZ )** 370.0161 514.7121 1130. 4460 1370.4452 1470. 3241 2000. 6780
B( Ad-buffer ) * * 375.0430 526.0097 1127.9570 1427.6310 1539.5490 2145.8820

# : Therapeutic group; * * : Control groups

4 Ad-mE X3R5 R 4 AR 9 20
Fig.4 The Antitumor Efficacy of Ad-mE

on tumor-bearing mice
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