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Expressions of angiopoietin2 in gastric carcinoma and effects of antisense

angiopoietin2 cDNA on human gastric carcinoma cell line SGC-7901
ZENG Song ,WANG Jijian,ZHU Peng
(Department of Gastrointestinal Surgery ,the Second Affiliated Hospital ,Chongqing Medical University)

[ Abstract JObjective . To study the expressions of angiopoietin2(Ang2) in gastric carcinoma tissues and its relationship with pathologi—
cal stage and to investigate the biological effects of antisense Ang2 ¢DNA (pEGFP-NI1-anti-Ang2 ¢cDNA) on human gastric carcinoma
cell line SGC-7901. Methods : Immunohistochemical method was used to detect expressions of Ang2 protein in 53 samples of gastric
carcinoma tissues and Western blot was used to detect expressions of Ang2 protein in 10 samples of gastric carcinoma and 10 normal
gastric tissues. Two different plasmids including pEGFP-N1 and pEGFP-N1-antisense Ang2 ¢cDNA were transferred seperately into an
in vitro cultured human gastric carcinoma cell line SGC-7901 by using Lipofectamine2000 transfection technique. mRNA and protein
expressions of Ang2 after transfection in 53 samples of gastric carcinoma tissue were determined by RT-PCR and immunohisto—
chemical method. Effects of antisense Ang2 ¢cDNA on cell viability and apoptosis were determined by MTT assay and flow cytometry
(FCM). The three kinds of gastric carcinoma cells were subcutaneously injected into 30 nude mice and were divided into three groups.
Velocity of tumor formation and amount of angiogenesis in tumor tissues were detected. Results : Ang2 protein was positively expressed
in gastric carcinoma tissues at different pathological stages (F=166.76,P<0.000 1), while was unexpressed in normal gastric tissues.
Based on RT-PCR and immunohistochemical method,SGC-7901 cell transfected antisense Ang2 gene did not express Ang2 mRNA
and its protein. MTT assay demonstrated that the group transfected with antisense Ang2 gene had much lower proliferative capacity
than other groups(F=10.39,P=0.002 4). FCM demonstrated that the group transfected with antisense Ang2 gene also had an decreased
cell viability than the other groups( x*=3 188.980 5,P<0.000 1). Tumor formation was slower in cell transfected with antisense Ang2
gene than in other groups(the 6th d;F=10.18,P=0.000 5;the 18th d;F=7.80,P=0.002 1;the 30th d;F=79.58,P<0.000 1). Average
number of newly formed vessels was fewer in mice transfected with antisense Ang2 gene than in the other groups(the lth week: F=
15.18,P<0.000 1;the 2nd week, F=3.50,P=0.044 4;the 3rd week, F=39.02,P<0.000 1). Conclusions : Ang2 plays an important role
in the angiogenesis and tumor formation. mRNA and protein expression of Ang2 in SGC-7901 cells can be inhibited by antisense
Ang2 gene. Antisense Ang2 gene can suppress the in vitro growth of human gastric carcinoma cells as well as the growth and angio—
genesis in the human SGC-7901 gastric carcinoma.

[Key words ]angiogenesis ; angiopoietin2 ; antisense oligonucleotides;cell line of human gastric carcinomaj;gene transfection
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- S (absorbance, A) , BUHSERI(ELAE 200 A 94T
FAH,

123 N B SGC-7901 4N Ay FE R ik e i e 4 VR A7
N BB AIAERE SGC-7901 & I3, AR JE - T AR A LA LRE 3%, LA
TE BV T G418 X A B dti itk SGC-7901 itk
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F% 48 b, VA A R [T AN, SR R A T e Al Ak e o, R
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DMSO. &% 15 min, LAEFHR{URAN 550 nm 4R HEMI
B, 345 RE I R/ A (BT,

1.2.7 R (flow cytometry, FCM) &l 52 S Ang2 F
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El 1 Western blot il BEREE BFEALR Ang2 EARIX
Fig.1 Ang2 protein expressions in gastric carcinoma and normal

gastric mucosa tissues detected by Western blot
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JUT-AHRBET % Y A0 AL vh A Bt 40 M 7 4 14 5 B AR
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Fig.2 Ang2 protein expressions in gastric carcinoma and normal
gastric mucosa tissues detected by immunohistochemical method
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Tab.1 Relationship between pathological stages of gastric

carcinoma and expressions of Ang2 protein

%‘Fﬁlﬁﬁa\ﬁﬂ B (n) I AME
WA 10 0.0755+0.015 99
Iﬁ;ﬁ 12 0.162 5 +0.032 51°
1B 16 0.241 1 +0.038 45°
i 20 0.304 7 + 0.045 62°
V15 5 0.554 7  0.050 29°
T ra, TR 5IEW A LU SRR 41N T34 A [E2 5 LA 5%

%%X,F:166.76,P< 0.000 1

232 RT-PCR&MZSR  JEid RT-PCR, £ A% Yu 24 4H

2 AR Y A e AT 53 1 319 bp A9 Ang2 DNA
H‘Elo e L Ang2 JE R 5L YL 2L g0 g RO RE D 18 1 ik
DNA FrBL (Kl 3), $EoRTEYe i ) SRRt AT 1 N 1 i 4t
SGC-7901 Ang2 mRNA [3&ik,

1 2 3 1 2 3

L ARHE L2
2. S B
3. X Ang2 HEHE LA

3 RT-PCR#ifll 3 A Ang2 mRNA HyRi%x
Fig.3 Ang2 mRNA expressions in three groups detected
by RT-PCR

233 AR EE R RFL YL AN A AS ARG Yl 2 AN B
JLTE R, ST AR B SR RIS A A, R Ang2 FRIHIA
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FIEIA (B 4) , 7R EE G0 R ORI T N B A S G C—
7901 Ang2 FHEARIFRIA,
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Fig.4 Ang-2 protein expressions in three groups detected by

immunohistochemical method
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sk
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Tab.2 In vitro cell proliferation abilities of three groups ( x +s )

4 BIEL(n) A
KLY 5 0.5176+0.112 8
25 F AR e 2 5 0.426 5 +0.094 5°
JZ S Ang=2 FEN 534 5 0.256 4 +0.063 2

Hra, S5 Ang2 SER B YL AN RSN AR BE ) 22 S HE 5
i2EE X, F=10.39,P< 0.002 4
2.5 FCM #m 25 %

S SC Ang2 FE RIFE Y2l i R T AN B 4340 e 0 O
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Fig.5

Immunohistochemistry of transplantation tumor of nude mice

R 3 3AMEMARETIEAMIL RIS (%)

Tab.3 Comparison of cell

viability among three groups ( %)

415 LL UL UR LR i P
REEYLLH 92.73 1.24 3.85 2.18
2SI L2 92.55° 1.52 2.78 3.15 3188.980 5 <0.000 1
2 S Ang—2 FEH iYL 67.44 1.18 9.80 21.58

TE: LL, I A6 s UL U5 A6 s UR : WE538 T= 20 ANk R SRPEZAE s LR« P UR T AN s, 25 20 55 52 S Ang2 JETRIHE YL 2 16 4010 LE 3 2 ey e it

YR

PR, x*=3188.980 5,P < 0.000 1

x4 FEMERRBEBEER(mm®n=10,x+s)

Tab.4 Volume transplantation tumor of nu

de mice at different time points (mm?,n=10,x +s)

415 56K F A4 P %18 K FAH P{E 5530 K FAE P
REEGLL 65.1 + 14.2¢ 144.8 £31.2" 512.7 = 101.9°
sg= Nt 68.1+124*  10.18 0.0005 154.3+54.7" 7.80 0.0021  501.7 +75.6° 79.58 <0.000 1
S Ang2 BEPIFEYLAH 452107 928+ 154 186.4 +35.6

VR 6 K, B 417 X Ang2 LR AR B ORI PR B 5 BB 56 22 5L, P4 < 00555 18 b 451 52 X Ang2 JEIR e LB L
BRI BRI G L, P < 005355 30 Ko 44152 X Ang2 JEIRFE AU BB HIB RS R ELAT B8 X, P < 0.05
%5 FEMERRBEBARMVD(n=10xxs)

Tab.5 Microvessel density of transplantation tumor of nude mice at different time points (7 = 10,x = )

451 51 FAl P1H 552 )8 FAH P{H 553 ) FAE P1E
ES i 8.0+2.3 9.0+2.0" 21.0 £4.2°
25 B AL e 2 7.0+27° 1518  <0.0001 10.0+23" 350 0.0444 20.0 +3.1° 3902 <0.0001
S Ang2 SR YL 3.0£08 6.0+1.5 10.0+24

WA 1, a, S5 R X Ang2 SERFE YL IR 2020k MVD 25 53 A G245 L, P35 < 0.05; 55 2 J&] b, #2541 5 R L Ang2 FEDRI%% YL 2 i
HEh MVD 2253 BG4 L, P4 < 0.05;55 3 JH, ¢, #5415 0 L Ang2 FEFFE MR 2k MVD 22532 LA Geit24 8 X, P ¥ < 0.05
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SN L 7 K= P Y [ K= TP R S
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YRR ARAT IS AR BRE T, B S Im A A i, I B 2
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TE AN G A | DL R I 0 A K NEE RS 0 S A
2 1M A8 P G 22 ELDT IR i A8 ) A R DAk F
il e A= AL RS H Y X — f B 2 g AT
FrEoEE-el,

Ang U PR SR e M A8 AR e A rh AR
B T . Ang 2 LS TN K20 | S M T
PRIMBEZ K Tie2 B RARBLIR , L H 1996 4973 25
Ak, HRTE AP Angl Ang2  Ang3 Ang4 4 F
PRI o FEAE IR JE Angl Fl Ang2, EATTH
B Z A IR A5 AT 60% 1 R J5 4, A U L
T, Angl FUIILAE P 2 400 1 Tie2 SZAARZE G 5 ffi
BERR AL IO | S2 TS AR5 7T 38 ) 22 AR AR 1 14
DA 2 290 e R ) 1) o 400 L G o 2 4 4 | ot A
JUE S5 PR AH B A D, 2R 1 A5 2 4 A R P S
BEVEIFRE IR AE L AL . Ang2 J2 Angl BYFEHT
I, Ang2 FISZAREE 55X Angl P2 A 5a e PEAIR], JF:
AMEZ AR, AWLASA A P R AR
(vascular endothelial growth factor, VEGF) 4 Ifil & 4
AR R R AFAERS  Ang2 36 G PRSI Ang2 AYE
FH AR 328 10078 5 R B P fide T B3R i A7 366 I R & [
[F) 552 240 A% 0L T2 S P IR S8 A0 a5 1A i 4 e
X VEGF %5 iU Az 02 i PR 2R A SRt | DT N B2
AL 53 248 AT BHT B AT I A Ang2 76 LA
H TR IS A TG BRI LG 3 R a5 h 3%
IR MR E AL A D FG kW Ang2 FEZF
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