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Abstract

AIM: To study the effect of small interfering
RNA (siRNA) on the gene expression of vascular
endothelial growth factor (VEGF) as well as the
proliferation of gastric cancer cell line SGC-7901.

METHODS: Two groups of siRNA were de-
signed targeting VEGF mRNA and finally
obtained by in vitro transcription. Then the
obtained siRNA was transfected into cultured
human gastric cancer cell line SGC-7901 by Li-
pofectamine. Hoechst33258 staining was used
to observe the apoptotic bodies in the cells, and
flow cytometry was used to detect the change
of cell cycles. The level of VEGF mRNA expres-
sion was analyzed by reverse transcription
polymerase chain reaction (RT-PCR) and the se-
cretion of VEGF protein in the supernatant was
examined by enzyme-linked immunosorbent as-
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say (ELISA).

RESULTS: Both groups of VEGF-targeted siR-
NA inhibited the proliferation of SGC-7901 cells
and induced cell apoptosis effectively and after
transfection. The percentage of G,/G; phase
cells was significantly increased in siRNA;- and
siRNA,-transfected cells in comparison with that
in the control cells (75.04%, 76.52% vs 58.37%,
P < 0.01), but the percentage of S phase cells
was significantly decreased (17.82%, 16.73% vs
39.52%, P < 0.01). The level of VEGF mRNA ex-
pression was significantly inhibited in siRNA;-
and siRNA,-transfected cells as compared with
that in the controls (0.638 = 0.078, 0.656 + 0.085
vs 0.941 £ 0.046, P < 0.01), and the secretion of
VEGEF protein was also notably decreased in
both siRNA-transfected cells (164.7 £ 22.7, 166.3
+26.6 vs414.0 + 61.5, P < 0.01).

CONCLUSION: VEGF-targeted siRNA can ef-
fectively inhibit the proliferation of human gas-
tric cancer cell line SGC-7901.

Key Words: Gastric cancer; SGC-7901; RNA inter-
ference; Vascular endothelial growth factor
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A iE ey K5
i Peik £ K F
itk Wb
(ORI N o
TRV, EFRE
Ty R e R
4 K B T (vascular
endothelial growth
factor, VEGF). £
i
VEGF165 % #.ik.
4o 47 37 5] VEGF
165% ik, &R A
By & B R0
RNAF # (RNA
interference, RN-
Ai) R JLHF A
R Z I B R
%, —hBERE
RNA(dsRNA) T
5l A4 £ mRNA
e .

2 AL

SR MAsiRNAS G ¥ 58 A 20 3 )
SGC-7901%m ey £ K, #F e &~ £ 8
MK, siRNAYE A TSGC-79014m e, H-2mfie
AIHEAETHRH TN, 2RI AG/G,
Imiess %, SH AR Y, 1k 2m e B A F
# T Gy/G H(siRNA, 28, siRNA,28G,/G,# vs
3t BB LAG,/G HA: 75.04%, 76.52% vs 58.37%,
P<0.01; siRNA 4L, siRNA,2ESH vs 3+ EELES
1 17.82%, 16.73% vs 39.52%, P<0.01), v 3
fozB M Z B B F L. VEGF mRNA# &k
K& RV (siRNA 28, siRNA,ZH vs *F R 20
0.638+0.078, 0.656+0.085 vs 0.941=0.046,
P<0.01), #8%F 9 VEGF&E & KP4 B F %
1%(164.7+£22.7, 166.3+26.6 vs 414.0+61.5,
P<0.01), 7 FHL2AsiRNASE 2 )5 ) o _ER VR

it B A ¥ s VEGFA BRNAFHE AR T
H A0 B % 4m SGC-7901 69 3 7.,
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9 g s L i DAL ) A i, OB T
BRI R 2 U BRI R R
DL RAT B G RN IR 16 L R R T
AL AR BT ¥ B 3 AR A R 5 N H I —
Fofr. iR ML PR T RS2 22 b DR -3, L ol
BEIE I N B2 AKX F(vascular endothelial
growth factor, VEGF). VEGFEE K T 4tk
116p21.3, 4128 kb, 4t VEGFH 3 KK £
14 kb, HISMANEFRITAWE TR B M. It
mRNARIAN A B 427 A= SFh b 44, BIVEGF121,
145, 165, 189206, KEWFFU K I, VEGFLE
B A s, P VEGF165R IR .
RNAT#(RNA interference, RNAi)J& K Xk
RNAZAZ R BL(AsRNA) S 4 il 5 4 5+
FER mRN AP [Pl 4 i S B R — i
i 19-23 bplfIdsRNA 4 5P R FERN A
FHUMO 8 A0V E G A2 A J0 I iR k1l 55 7
J A T BRI R HOST RN AE R A iy

W — BB, AFE R RN I i i #AR k)
IS FH -9 7R R (A 2 DR iy 7 R H I Rl
M TR Dy e E S5 R B REr A
KARMIT, A 0T e Oy 9k R UK IR « %2 )5
(11— T B AR BT (X VEGFIE
R4 siRNA(19-23 bp), WFFTRE A B BRdE 40
M 5ZSGC-7901 VEGFIE K FIA fHMFI/E I, #
TYRNAGTE MR S BB I6 7 o (0 3 FH 5.

1 #RFSE

1.1 A8 N 40 AR SGC-79011 1 v [H
P 2R B LA S 24 F 00T Lipofectamine ™
2000, Trizol Reagent. RPMI 164044 7 3E4E
4 FlInvitrogen; T7 RiboMAX™ Express RNAi
Systemidjfl|&. Access RT-PCR Introductory
SystemJ HPromega; AVEGF ELISA Kitly H
B B AEY) TRA R AR, MGenBank'
SR 411 AVEGF mRNAJE%1/(ACCESSION:
AB021221). K HPromegafF£ksiRNA BT T H, 1%
TP ALsiRN AJPFI (B P 28 140 b S i, 26
245 N ASAR BE ) A SO A ZS CRIF 41O 5 4
24 siRNAJFF A M [ IFGCAL K, (H2&F AT
mRNAEA [FYETE, LLAE B0 ), AR s
155 A T7)A 8. RAMNE S H R siRNA
3R IE AsiRNA . siRNA,AIsiRNAgeg. 1:
5-GAUCAAACCUCACCAAGGCUU-3"; 5'-GC
CUUGGUGAGGUUUGAUCUU-3'". 2: 5-GGAG
UACCCUGAUGAGAUCUU-3'; 5-GAUCUCA
UCAGGGUACUCCUU-3'. 3(SCR#4): 5-GCGU
AACGCGGGAAUUUACUU-3"; 5-GUAAAUU
CCCGCGUUACGCUU-3". HEi T HsiRNA
(PR AT B v A R [ 6 2 AT LA AR o0 2 5
oA 1P HAKS B Promega T7 Ribo MAX™
Express RNAi Systemid#l|& /5 %. SGC-790141
Mo 5100 mL/LH A= 4 3 FIRPMI 164085 7%
%, T37°C 50 mL/L CO,4M F1E5%.

12 %k

1.2.1 mhasy A= BONECAE KIS GC-790141
J2, FC 6 X 107/L 4ok 5 (¥ 4 s in 112441
B, RN 22 SR8 IR B0 R R 56 %, 24 hJiS
7 L3, siRNA,, siRNA,, siRNA g IR ik
AR LI 77902200 nmol/L)#E 4448 him, Waid
IR, NN Z R 21 h, ZMW5E W, PBS
PE3HE, P10 mg/LifiHoechst33258(0.5 mL/
FL)BEE Y110 min, H 3 (500 mL/L
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B 1 SGC-790VBIEATTERS. A: Je AT R4 B: siRNA FEHASGC 7901 41iEHoechstZ4 .

4R G,/G.H8 SHER G,/MEH
siRNA, 22 75.04° 17.82° 7.14
siRNAZH 76.52° 16.73° 6.75
BYEIIH 58.23 41.34 0.43
IEPUAA 58.76 40.18 1.06
TENIRA 58.37 39.52 2.11

Ui, °P<0.01 vs TR

PBS+500 mL/LH N F, %6 BMBiss. %
LA LL1.5 X 107 /L 4 % B Bl 725 em’™85
T, [FRETT 5 G Ja k8859748 h, R AL
B0 AR & FPBSH, 4°C 700 mL/LIY L
[l 5230 min, H 7 RNase &% flltk N %€ (propidium
iodide, Pt G4 (730 min. FR 4340
{X(EPICS-ELITE-ESP)HEA 740 itd A 31 40 #7, AN
FEAZIENN11 000/ 40 i, 45 HH 25 390 40 Ffw £ v 4
[{IRSS A ONER

1.2.2 VEGFA B A 54 # Y24 hjg sk
g, HERNAFBGA A S Trizol 32 B4 4H
S RNA. 1 pg i RNAZEATRT-PCRY™
WVEGF mRNAWF B s 5'-A
ATCGAGACCCTGGTGGACA-3', RiF5|4:
5-TTAACTCAAGCTGCCTCGCC-3'; N & ]
FE R G APDH(H il s -3- 1 1R i =8 51 4. 1
W: 5-CGTGGAAGGACTCATGACCA-3', N
5-TCCAGGGGTCTTACTCCTTG-3'. W {k %
PERFIA50 pL, %M Promega “Access RT-PCR
Introductory System” &7l 7 %: 45°C, 45 min
AT [ B 55 OV, PCRIN.45F494°C, 2 min,
AMV SR KIEFIRNA/CDN A5 | H TR 2 5
94°C 30 s, 52.5°C 1 min, 68°C 2 min, 40 MEF,
68 C4EMH7 min. RT-PCRA“HJHE1720 o/LEd
e RS Bk, B R AMRAG R G A, JFiE
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FH R RE 43 BT 1A o) 4%ty BEAT D6 % B 1 4, Al
%40 VEGF mRNA RT-PCR;™ 415 Hoxt i [ N 2
GAPDH mRNA RT-PCR“YJAMH, SRJGHFA vear/
A aponl T HAEIH TGV 00T, SO 4424 h)s
A0 L35 P T VEGF AR 1170 Wh . T A% 4258
TG UL RAE, A RS 1V EGFARME 1 (7.8,
15.6, 31.2, 62.5, 125, 250, 500, 1 000 ng/L)LL A%
AN[AI 240 B L35 7 T Ray to2 100C B AR 6 il
450 nmWBO0 B, BAUG IXES B B ZehilbaE
I S AR A I VEGE & S AH.

it F AT HHE Dlmean + SDFE IR, K H
K 2505 2 904, HISPSS 11548 k3t 4T 4 it
AL TR,

2 #R

2.1 sl A= SGC-790141 i (DN AL &
Hoechst332582 Ji, SAMGIUR A A il W () i
B9, sIRNAZL A Mok LR K R TR S
UK R T AN ) T R AE A A G R T B0
RYS, TERREUE b, AR, FE AR T
RN A e AL MR TR AL B SOT S
0 i A B A A0 i R (0T () T S 2 U
(K.

2.2 g fe R A U g A SR il 4 a5 S A 4k W,
1. siRNASEFH 41 HEGo/G, (40 g i 1 3 A
DNA G HCHT ) Ee gl -5, SEIFNG,/MI(DNA G
B 225 4 LB BRAR, B SUP 54l iR
AR T AR AL, IEWHsiRNAXTSGC-790141 fild
ARKA I .

2.3 SGC-790140 & VEGF & & %24 hJ5VEGF
mRN AR L /K1) W28 A2 1k, siRNA, 241
SIRNAZBIEH G AL g AR AL RS U 5]
HVEGF mRNAFRL KB FRAG, SR #E T
R IRNAWEH, X 5 4 Hu s 5 S 25 RAHFT
(K12, £2). siRNA #IsiRNA,ZH [\ VEGE 7} W &5 5t

| BN

R TP itk de ik
B kA
KEFARE, RA
— s A B AR
DNAKEM AR 51 55
FiE4Am PRNA,
ohJE %, KA ptt
XA

i RZE

A 5 B % it A A
VEGF mRNA#
3 20siRNA, #7H)
A B m AL F
SGC-7901 VEGF
KB £, AR
RNAi M 7 & B
&7 ey e A AT
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means LA AT AP K I VEGE LR 0 4 i,
1 Jh’cc’ é ﬂ N N N D
% ¥ 0 (vascular S BRAE H % B 1 VEGE 4 A28 Spankuch-

endothelial growth
factor, VEGF) A&
B A F % G ke
6p21.3, K28
kb, %4 A VEGF#
£ R K214 kb,
WA 2 F Fu
TIARETRAH
# k. EmRNA
NG S
5H MR, B
VEGF121, 145,
165, 189%.206.

2 RNAF#(RNA
interference, RN-
Ai) R REERNA
EHEF B AR
(dsRNA)§F A
sl ARH T AR
mRNA % fig 69 —
G ) O GsER:
— A% 19-23 bp
# dsRNA 7 4%
MR E AERNAIME
.

B 2 ZSiRNAGSGC-79014MEEVEGF mRNARIANIE. 1:
DNA marker; 2: siRNA,ZH; 3: siRNA,ZH; 4: IEH G EZE; 5:
BRI 6: H X FFISCRA.

JEVEGFEE

ﬁgﬂ AVEGF/AGAPDH ﬁ:}ﬂﬁ\% (ng/L) m%ﬂﬂ%
FENRBA 0.941+0.046 366.3+255 /
fBEAE 0.936+0.057 414.0+61.5 /
siRNAgcr?H  0.925+0.052 350.0+25.7 4.46%
siRNA, 28 0.638+0.078° 164.7+22.7° 55.1%
siRNAZH 0.656+0.085° 166.3+26.6° 54.6%

°P<0.01 vs ISEIANIRA, IMFHIE = (IBFRIAE-siRNAG)/ES
FUAAR.

W AT IR AR I 40 21 25 HoAh 34, siRNA,
FsiRN AL 5 Tg AR B LU Gt 24 &
X (#2).

3 iMe

JiE (neoplasm) & — Rl W2 R0, Tk, K
] E I ) R0 B AR s, A R AT A K
Fridk. AR LA Ik A KR R R A KRN
B () L BE Al 0B Az il AR KR B YA
Ji e 1 — 4% TR IR AT, SRR I A AT B A
AR R I6 B RN SIS R I, iR A e 4
W — R AR M, IRk DL LA 200 4 15 3.
UEAh, A oAt 22 Pl 2 3k R 55 1 3 ok i 1 A
A% G MR KRR S O A I
A2 RS B KRR A . OGN g8 . A0 R A A
Je PN 7 20 3 AR (I R ) A5 s ) AR O
1M, AR AR LA AR R R T R R, G
S BV R I — A RS, BT —
G If A A 2, R Y R R
(methotrexate)&s, {HRHE/M 4B HH T A KA
FEHI I PR, 3BT 4 = 280G B 1) 1 3 2
e 5k, R AT ER. KEFFRIM,
VEGFH R B I 4123 s ik, 78 07 A
ol S I VE . TTRN AT AR R ik T
TR ERAR T3 v, Wk 5 N — B S A PR E A (R 95
FIdsRNAJFHI, T LA, o e A OG5
DI mRNA, 75 4 41 7€ I HH A s i DRI 2 (1)

Schmitt et a/"™EFL MM AR . 15 Hiw 40
A 4l A R S R AT T RN A
TP, IS S5 40 M 5 i B,
BRI, AR, RNALEAR 2. mde s
(AR L, 8 R ) SE R R 7 B R i
(115 S = ) P A Wb Y (S /Y 3 N1 L 2
TP E g (03697 2808 R RN A R T4
A, BEL o A5 A R Ik B A A B BT Y g R ()
JT, H TR A AR,

BATCLN M 40 L RSGC-7901 4 %
%, FIHD FAEDFEAR, Bb. Mo e
XTVEGFIEK P HsiRN A, B YAk 4 5% 77 (1)
SGC-790141 i1, 38 HIVEGFIE K ik, Wi5tH
IR E T, AR R ], MmRNAR &35
FITR L, siRNAFSKTVEGFRER 12454 FAT 1
ISR, R T R 4 S GC-7901
(0 58 5. 7 TR g I PO L A AR R DR YR T
VEGFn] LABCA A 8RN L. 52560 BT A oh 4
SARF T e 3 R (W siRNAZE B i, nl 4R
F TSR TR A0 M 4% 3. IR oAy 1E v, m B
SE AR 45 S RN ATE RN A-BH &5 1 ig i 4
AW, TR SO PR G ) 0 B AESR T
Wb, I T A B G v A R T 1 S R g b R
A BAR e,

B2, FATHISE B OIRN AN T I8 f) 3
BT S fit 7 — 2o sz g Jemt. 10 0F 7V HRNA
T B AT DL A i e A OG5 DR 3Rk
N0 988 40 B PR 8 5 7 v IR P S R 7
s, T — DT~ T A 48R, &
XTVEGFIIRNA A NG RN T 5 B G970
T B — D 1) A1 M 5256 LA K S S5
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1EXAS

TEST NS (DIEEBAMEFTF AR SIEFIAMEL T RELR:; Q) sME . Bz, Brek. Bmidk. o
FAR. ALK G)IARTIIT. FERTIT. LRI, FARGENIE, 2R 8, (OEBEBETFAR; 5)MR It
I75 (O)F AR RIER T ARMIE F7 528, (DT AR RER T AR A4 B4,

2 fERREKR

HERR B SRALFE: ()T AR A TR R I SCAICLL K800 LA P (K R SCR B4 143, JF I8 DAL, %5 £1100034,
b LT VEE X B KT 1335 S50 dh, T AR il 010-66168321%43126, 010-66164704. ()AFmidvE M fr. 1F
TR MR BB RO LG B WS, AANRE), WWTEE A P AT AR A S URE
PAFE R RIRBELE EBH %55, 3Bk H 112006-06-30.
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