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The Inhibitory Effect of VEGF Antisense RNA on the Growth of Esophageal
Cancer Cells in vitro

PAN Li-feng, LI Qiao-xia, SHAN Bao-en, WANG Jun-xia( The Research Center of the Fourth Hospital of Hebei
Medical University , Shijiazhuang 050011, China )

[ Abstract ] Objective: To investigate the inhibitory effect of VEGF antisense RNA on the growth of human esophageal
cancer cells in vitro, in order to further investigate the feasibility of VEGF antisense RNA gene therapy of esophageal canc-
er. Methods: The plasmid carrying with VEGF antisense ¢cDNA was transfected into esophageal cancer cells, and con-
firmed its expression by RT-PCR. The expression level of VEGFmRNA and VEGF protein was examined in antisense group
by insitu hybridization and immunohistochemistry staining. The cell growth rate was detected by MTT assay. Apoptotic rate
in transfected cells was detected by FCM assay. Results: The expression of exogenous antisense VEGFmRNA was con-
firmed in transfected cells, and the VEGF protein and endogenous VEGFmRNA were dramatically decreased. The growth
rate of transfected cells was not inhibited. Apoptotic cells were not found in transfected cells. Latent period of the tumor
formation of the antisense group was lengthened, while body weight, volume of tumors was significantly smaller than that of
empty vector group and control group. Conclusions: VEGF antisense RNA could decrease the expression of VEGF of e-
sophageal cancer and cell proliferation in vivo, which may apply a useful theory basis for gene therapy of esophageal canc-
er.
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# I X VEGFeDNA J¥ 41 ( 570 bp ) (% J§ii ki peD-
NA3. 1-VEGF( - )} %8 3 /A BURL peDNA3. 1 Hy 2 DU 42 =
Ko 4 BH IR B ; Trizol 177 L G418 I Lipofectami-
ne' "k GIBCO /A Al 7= i S i N VEGF £ 5 B it 1A
HJ 22 H Santa Cruz 23 E] P dh . VEGE JEA7 24 A8 &
SABC e 1AL & DAB 357 &0 T 1+ A A A .
RT-PCR X7 & \Rnasin W T-Ib 542 £ 49 TN T,
1.2 AR 35 bt

NEE AN TE-1 MARZHRAE, & 10% /N
MLY% ) RMPI-1640 B5323E7E 5% CO, ,37°C 514 T k47
W3, 2 M Lipofectamine ™™™ {# ] 5 8] 5, # peD-
NA3. 1-VEGF( - )l pcDNA3. 1 ki % 4« A TE-1 20 ity
o, 5% Y peDNA3. 1-VEGF( - )Fl pcDNA3. 1 4 40 it 5351
i R TE-1-A( J2 LA ) TE-1-E( 28 3Rk 20 ) 40 i,
B Y 98 A M A X BB ZH( TE-1-wi ) 54 48 h I B
YA DMEM 3557 5644 1: 4 RS #1712 10, B 55 24
h, 8 G418( 400 wg/ml ) A4 5% 8 0k 47 40 o 0 ik 2
J %) BEZH A0 i 430 AE T, TE-1-A il TE-1-E 2 ¥4 21
it v e T B 9k BB 4 i BH M v R Uk L AE S G418
(200 wg/ml)REFRI P KB+
1.3 Jx X VEGF N 7E &8 4 i i) 3Rk

K RT-PCR 5, WESE X X VEGF 2 K2 /ETE-1
M rh K3k, VEGF 51975, Lilf 5'-GAAGTGGT-
GAAGTTCATGGATGTC-3'; T i#: 5'-CGATCGTTCTG-
TATCAGT CTTTCC-3'; B-actin 5l ¥ J¥* 51l: . 5'-
GAGAGATGACCCAGATCATGT-3"; T il : 5'-ACTCCAT-
GCCCAGGAAGGAAGG-3'( 51 ¥ M iAW) T8 A A
AR ) BN 1 x 107 F Trizol 57 2 HUE RNA,
AT RT-PCR SR, 2 AR B 30 wl, 1 ] B-actin
VE RN, S &4 : 37°C 60 min,94°C 254 5 min,
94°C 30 5,72°C 45 5,58°C 30 s( fHHF 35 ¥ ), HEfH 72°C
5 mino YK W), 1% BEle vEEE I #E AT Bk, &
EB Jeta,, FHEEI UG 50 BT R G040 B 45 28 R 8 H
R B AR Rkl . 1B 8 : VEGFmRNA AH
X RIRME = VEGF WOGAE/ B-actin BOGAH
1.4 VEGF & RYRILIHr

K F S 44k SABC 12, #cia 7] &5 0 FH 1 W 13
ATHRAE o WA X B30 A I A% A A0 e, VR 40 R IE 7,
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R TE /N BRI A 1M 7 &2 PBS AR — 0 1 B % %) 1
DAB B0, RAKEE Y DB A5 3. i sl 2
bR CORCIR 06 5 VEGE BHPES (A,
1.5 VEGFmRNA HYJ5 A7 238

M= Fric VEGE S H MR IR E, 2 7) &
T AT 4 o WS B K A AL A e, 1
ARIC R, 1 3% o S8 A0 &0 25 B A TRk I, n B 2 P4
Zh 8 mRNA B, 2% 58 5 A & SEAZ T IR AR BT 1Y) 44
LW ATIAE s DAB (0, TR ANE Z YL BT MER 5 R
1.6 #A3E E i B AG I MTT %5 )

IO EICA K A 45 2 A0 i 42 Pl F 96 LA, B FL 1 x
10° /N4, ¥4 6 N FL,37°C, 5% CO, 1553524 h )i
JIA MTT( S mg/ml )20 pl/fL, 95 4 h, 55 L3, A
DMSO 150 pl/FL, 4R 20 min, fi 5 5 55 50 1 fff , 76 it}
A G 44 2H 240 B8 570 nm KA OD {H .
1.7 4R YH T K40 B A 3 43 b

OG0 AR R 1 45 2 40 M, o R R A B R,
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21 e 958 T S A0 B 43
1.8 BRI NSO

Ay S A4 TE-1 401 2 x 10O EF T 4 ~ 6 JE#R
[ Balb/c #RZAERT T, B4 S R, iELSE AR
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Fig.1 The anti-G418 positive clone of TE-1 cell
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2.2 R VEGF 3 [H7E 45 2 6 4 9 40 i rh i 2 3k
2 RT-PCR ¥ 45 % /R, TE-1-E Fl TE-1-wt 40
Mef%) VEGFmRNA # ik B &8 & T TE-1-A, TE-1-A 4
JEPE VEGFmRNA A9 3% 35 9 W 25 0 i, 45 2% WL &
(2),
2.3 VEGF ZE Ml mRNA 7545 8 40 i rh 3235
2GR A AL e A I 245 SR R, TE-1-A 20 i 5%
TE-1-E F1 TE-1-wt 20 {1 3% P £5% 8 06 & B A8 3%,
VEGF BH: 40 i Bk A 8 3 ). &R 4252 5 6B
T @8, TE-1-wt #1 TE-1-E 20 41 it 3% P ] U, 8% {3, 2%
IR 5 T TE-1-A 21 20 3% P 2% 58 B (0 5908 5
BRI 55, TE B 41 40 i VEGFmRNA ik /D,
VEGF FH 1 2% 35 40 i 5 B sl /D ( &1 4 ).
2.4 BE AN A Y R AR R
2 MTT 35081, TE-1-A [ TE-1-E 1 TE-1-wt 541
AR I AE S T 22 R A R E 1, £

AT, 45 FE YL AL AN B 2 JC WA B AN U8 T Bl 4,
MR AL EHEER(P>0.05;K5,%
2),

2 REREEMA VEGF mRNA
Ri%HK RT-PCR 4R
Fig.2 The expression of VEGF mRNA
from different tissues analysis with RT-PCR
Lane 1: Marker; Lane 2: TE-1-wt cell;
Lane 3: TE-1-E cell; Lane 4 and lane 5: TE-1-A cell

E3 AEREEMAMEELR VEGF RREhifLaRNREaALER
Fig.3 Immunohistochemistry staining of different groups cells with VEGF polyclonal antibody ( 200 x )
A: TE-1-wt cell; B: TE-1-E cell; C: TE-1-A cell

4 FEREMMA VEGF mRNA RiXHIFEALIZFIZ M4 R 400 x )
Fig. 4 Expression of VEGFmRNA in different groups cell analysis by in situ hybridization assay ( 400 x )
A: TE-1-wt cell; B: TE-1-E cell; C: TE-1-A cell
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Fig. 5 Apoptosis rates in different cell groups analysis with FCM
A: TE-1-wt cell; B: TE-1-E cell; C: TE-1-A cell
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Tab.1 The proliferation activity of difference esophagase cell types

Days n TE-1-wt TE-1-A TE-1-E P
1 6 0.33+0.04 0.33 +0.03 0.31 +£0.05 >0.05
2 6 0.79 £0.14 0.80 £0.11 0.79 £0.11 >0.05
3 6 0.92 +0.03 0.89 +0.06 0.92 +0.05 >0.05
4 6 1.20 £0.09 1.07 +0.04 1.09 £0.05 >0.05
5 6 1.70 £0.07 1.66 +0. 10 1.67 £0.10 >0.05
6 6 2.19 +£0.09 2.14 +0.10 2.17 £0.06 >0.05
x2 AREEEHABRMAEEHSN xxs5) (3)s

Tab. 2 Analysis of cell cycle in difference cell types

G0/G1 phase S phase G2/M phase
Cell types
(%) (%) (%)
TE-1-wt  64.40 £3.46 18.99 +2.60 16.61 +3.73
TE-1-A 67.44+£6.18 16.58 +4.15 15.98 £3.98
TE-1-E  67.29+1.58 17.24+1.48 15.41 +1.83

% No significance difference between TE-1-A and others ( TE-1-
wt and TE-1-E )( P >0.05 ).

2.5 BN BUR M2 SS

BEA MM AR 7 d J5, 3R TE-1-wt &
TE-1-E 4i 19 10 HAR RIS s, 280 TE-1-A 2
ML 5 HAR R RS 12 KEIF LG K R, 5 32
KALBCEN Y, B R A T, TE-1-A 26 (149988 (R (R B A
AR TE-1-wt 41 M TE-1-E 41 8 Wi/, 45 5 055
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Tab. 3 Latent period and tumor weight of the tumor formation

Latent period Tumor weight

Cell types Case

(d) (g)
TE-1-wt 5 5.7+2.5 2.71 £0.25
TE-1-A 5 11.6 +1.8" 0.98 £0.17"
TE-1-E 5 5.5+2.1 2.61 +0.14

x Significance difference between TE-1-A and others ( TE-1-wt
and TE-1-E) (P <0.05).
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A, Ik EL 45 56 % BH M % VEGF /K SF B &% F B 1
#2 VEGF 1y 3 35 R I 45 %5 B2 ( Intratumoral mi-
crovessel density, MVD )7EFEI IV 2554 5 41 W 3% i TG
WREEEH R Inoue 25 AR 75 £ 45 B R 40 e 955
o VEGE B3R5 5 B M TUS 2 VI, 34k 1 F
53R W], VEGF i 1 5 H AR 8 1 52 R85 5 A HE R
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T SEL L e B A K S R

JSCHE PRI 97 2 R R SOR% T A 3k PR 3 5 5%
TR B B 1 o) 5 S S o 35 DR A e 3k, 07 Aok 78 4 i
AIEH A0 8038 o0 5 SO an i 08 T, B R
P i AR W RS v A O S, O T S IR T
B A GRSy . T VEGF 25 o B pliad &
B ML T2 B, R 7= AR T 2 W VEGE B9 3£ KRR
JERNE . HAETE A N VEGF X X RNA Xf HAth fit
SR 400 T VE T A0 3 4 S o e AR B A
il 7 I A AF 5 16 PN A0 o oK DL AR GE . AR B 5 R T Li-
pofectaminevlvmoooﬁgfﬁiy]iﬂjﬁ{%/ﬁ\fi X VEGFc¢DNA
ok i e N B R AN TE-1, 28 G418 Pt ik, 3k
AT B K K peDNA3. 1-VEGF( -) iy &2 %
FE AN . O SR 2% 38 A1 RT-PCR J7 25 K & 8,
Yy VEGF JZ X cDNA J&, & % & 40 i /9 N U8k
VEGFmRNA % ik %2 2| #1 ] , fH A VEGF Jz X RNA
B FiE . VEGF 2 [ 335 AR I 2 F5 ik — 45 31 .
21 it 34 51 S 3G 25 R BN L B Y VEGE )2 L RNA 19 &
IR A B e g peDNAZ. 1 JFORE A4 40 i 55 oK %5 e 4
I Py 6 % S AR BL, 25 5 G R S L BB VEGE Jx
SCRNA [T V8 &8 i i N IR PE VEGF LR 3Rk .
XA RER T VEGF 09 = B AR = /EH T & W
B, TN 2 B HE A0 o) 200 A 38 5 o R AT o B A Bk
TR N EURE S, 25 R A M, %Y VEGF )& X
RNA J& , £ 5 9 40 B 75 41 B 9 208 i 1] 28 K, g8
RE R /N, XA HEH N4 VEGF J X RNA & 4]
Jei B B A IR, 7 R R PN RS A0 M B VEGE &
K B D 5 OB N I A B (4 R R
IR SO K R ) w7 X R A B 3R B T
AR MR . 2, W R 2 Foas 3K 41 9% 4 i
BRI VEGF 1% 3R 35 & AN H 3B A7 0 /0, i 3
T, DT 75 S A P I A R A 4 AR (S5 SRR B LN
T3S0 R A )RR T Mg G A K R R PR R A 1
B g5 S IE— 20 E ST, e B AR KT R A i A AR
HEFR Ay, i A AR A JRE A K G AL 1 i 4R AR A

DI F45 SRR, R L VEGFeDNA 55 YL 5 il 1

EE R A0 VEGF 3Rk, LA K A 1k oy 0 80 8 7 AR
BN T MR BRI E . ZRB RN EE
TR AT it — P 5T 8 T
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