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$0 @ VEGF B A3TFR siRNA ) ZL PR 7 MCF-7 40 i g 1% 38
T, EMm AT, ERE(AREIRF FELHAHIELR, Lk dF 210094 )

[ Z] 8 & RN 04 A % A4 BT vascular endothelial growth factor, VEGF )L (19 siRNA XJ FLIR6 MCF-7 4010
IR, F & BRI VEGF 1Y 4 #/hT4% RNA( small interfering RNA,siRNA ), 45 %K siRNA( siRNA21/21,5iRNA23/
23 ) 5 AR siRNA( asymmetric siRNA, aiRNA ;aiRNA21/23,aiRNA19/21 ), siRNA %4 A MCF-7 4005 , MTT Kz 3 = 40 g A
KW MCF-7 40 M358 K i T2 00, RT-PCR \ELISA BEA& T MCF-7 40ffirh VEGF J:HME A £k, 4 F: S BAMI,
aiRNA21/23 .siRNA23/23 .aiRNA19/21 , siRNA21/21 3% 4 ' siRNA #S A6 203 ] VEGF mRNA 193 3k[(71.4 +5.01)% .
(40.0 £3.11)% (37.2+2.79 )% (11.1 £0.99 )% vs (2.4 £0. 11 )% ,P <0.01 ], H3Hl MCF-7 40 fL Ay 384 55 (44.7 =
5.38)% (38.5+5.67 )% .(33.6+2.18 )% (33.1+3.18 )%ws( 2.2 +0.28 )% ,P <0.01 ], HH IR XFFK aiRNA21/23 B
BRI, SR R, aiRNA21/23 B B (2 U MCF-7 40 i 98 7-( (49.9 £4.02)% vs (4.7 £0.91)%, P <0.01 ],
£ o L HUL ) VEGF LY siRNA AT MCF-7 4R A3 58 AL M T, JULUR X FR siRNA f9280R e W

[ iR ] FLAR ; MCF-7 40 s RNA T-H0; AXSFR siRNA ; I8 P9 B2 A R 40 ; T
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Asymmetric siRNA targeting VEGF inhibits proliferation of breast cancer
MCF-7 cells
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University of Science and Technology, Nanjing 210094, Jiangsu, China )

[ Abstract ] Objective: To investigate the inhibitiory effect of siRNA targeting vascular endothelial growth factor ( VEGF )
gene on proliferation of breast cancer MCF-7 cells. Methods: Small interfering RNA ( siRNA ) targeting VEGF, including 2
siRNAs ( siRNA21/21, siRNA23/23 ) and 2 asymmetric siRNAs ( aiRNA ) ( aiRNA19/21, aiRNA21/23 ) were designed and
synthesized. The siRNA was transfected into MCF-7 cells, and cell proliferation was detected by MTT method, and the ap-
optosis was analyzed by flow cytometry. VEGF protein and mRNA expression levels of MCF-7 cells were detected by ELISA
and RT-PCR. Results: Compared with the control group, the 4 siRNAs effectively inhibited VEGF mRNA expression
([71.4£5.01 1% ,[40.0 £3.11 1% ,[37.2+2.79 1% ,[ 11.1 £0.99 1% vs[ 2.4 +0.11 1% , P <0.05 ), and the prolif-
eration of MCF-7 cells ([ 44.7 +5.38 1% , [ 38.5 +5.67 1% ,[33.6 +2.18 1% , [ 33.1 +3.18 ]% , [ 2.2 +0.28 ]% , P <
0.05 ), with aiRNA21/23 of the best RNA interference effect. Compared with the control group, the apoptotic rate was sig-
nificantly increased ( [49.9+4.02 1% vs [ 4.7 £0.91 %, P <0.05 ). Conclusion: siRNA targeting VEGF can inhibit
proliferation and induce apoptosis of MCF-7 cells, with asymmetric siRNA showing best effects.

[ Key words ] breast cancer; MCF-7 cell; RNA interference; asymmetric siRNA; vascular endothelial growth factor;
proliferation ; apoptosis
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FER IR HOAR , 912 0 T i iR 7
AR5 100 T L BF g S A, A BF 9T AT A
VEGF A IHE I 4 F/T4E RNA( small interfer-
ing RNA,siRNA ), A4 8538 A XK siRNA 5 AKX FR
siRNA( asymmetric RNA, siRNA ), X} % siRNA K
FERASE PS5 BE 2 AR, aiRNA D) F < BE AN AH 45 i 7
SHELLRL B SiIRNA LU aiRNA 38 1 I8 T (456 Y 11
T Y AL MCF-7 41, WS H Xt VEGF
PRI 3K K AR I 14 B A S0, 5 L 07 B X MCF-7 2 i
KEFEAN T BOR K VEGF & K 3 3k 3 ROCR B 1y
siRNA

1 #MREFE

1.1 fmietr A £ 23X )

Lipofectamine™ 2000 A TRIzol 3571 H Invitro-
gen 20 H], & RNA $2HURGH W A Sunshine Bio 24 H],
RIPA 2 A A s L8R ) TRARAF,
RNA PCR {5 &( AMV )IJ | TaKaRa /A #l. An-
nexin V-FITC 40108 T~k 561057 &0 | Key Gen 23
A, N VEGF i ELISA 7] & 3 R&D 2 Al
Opti-MEM 4 H Gibeo 23 A, DMEM/HIGH 1% 7% 511
H st AR AR W R A BR 2 | BT AR A S T A
Hyclone A ), FLARIE MCF-7 4Rk B 1 i 41 i
5T .

1.2 AFE o F#H RNA A &

ST A2 A R siRNA. 4 1 4R 4 R
TN EA I M1 VEGFA( Bl VEGF K% 7 /I
B Z— & VEGF ZIF K i B e 4l 4Uman i v &
W FEOE. D RE & % i L i) ( GenBank
NM001171630.1 )1 146 ~1 164 (1) aiRNA 17 +2/19 +2
(aiRNA 19/21 ) Fl1 siRNA 19 +2/19 + 2( siRNA21/
21 ), VL K& [F B #8 [ AN VEGFA ( GenBank
NMO001171629.1 )1 419 ~ 1 439 Fl . VEGFA ( Gen-
Bank NMO0O1110268. 1 709 ~729 f#] aiRNA 19 +2/21 +2
( aiRNA 21/23 ) Fl siRNA 21 +2/21 +2( siRNA23/
23 )% 1.

1.3 MTT #:n] siRNA 4% 4 )5 MCF-7 20 g9 38 74

O ECA KT MCF-7 20 0, 301 % 40 it 2 B8
R 96 fLk, 15 5% 24 h, R A LA 2 30% ~
50% BT IR . ¥ Black ZH( 2o MEM ) B4 %
HEZH( Control ). A FLZH( aiRNA21/23 . siRNA23/23 )
FIAZH( aiRNA19/21 .siRNA21/21 ), #&4Hi% 6 N
L, LI FFLA NN 2 mol /L siRNA 1l 5 0.35 ul
Lipofectamine™ 2000 & 1. i) i iR &2 &) 50 ul,4 h
JEAMITE A 10% /N IfLIE ) DMEM 53745 150 wl/

flo #5448 h J5EALPINA S mg/ml ) MTT %
20 pl,4 h JE/h oW s LN G IR IS W, AL A
150 wl DMSO, #2E7Z7% 10 min, U 5E 490 nm 4L )6
B Dy MEH. TR LRSI 3 K, I siRNA Xt
MCF-7 20 Jf i) A= 30 3 25 2R . 200 i 33 7 41 o %
(% )=1-( LI D,/ 25 HAXTIRLL D,y ) x 100% -

F1 LZEEM siRNA BIFS
Tab.1 Sequences of chemical synthesized siRNA

siRNA

Sequence

aiRNA19/21 5'-AUCAAGAAGUGGUGAAGATAT-3’
3'-dTdTAGUAGUGCUUCACCACUUC-5’
siRNA21/21  5'-UCAUCACGAAGUGGUGAAGATAT-3'
3’-dTdTAGUAGUGCUUCACCACUUC-5’
aiRNA21/23 5'-GUGAAUGCAGACCAAAGAAATAT-3’
3'-dTdTUACACUUACGUCUGGUUUCUU-5’
siRNA23/23  5'-AUGUGAAUGCAGACCAAAGAAATAT-3’

3'-dTdTUACACUUACGUCUGGUUUCUU-5’

1.4 ELISA =4 mpe L& & i VEGF & &
o9 KA

HOWHRAE K 19 MCF-7 41 A, 4 %% 20 jto 25 35
R 6 FLANMEESE R . He BB AR ik DL siRNA 532
MCF-7 4HHE, 7 4% 48 h J5 437 e 52 4 ML 37 9 S 2
W4, R FH ELISA SEA 450 nm AL %5
JE( Dy ME . LA Dy 83 VEGF & H R IK K,
THHEE A RIRIEIR, EHRBIH (% ) =
(1 -5C504 D,y /% FIXTIRAL D,y ) x 100% o
1.5 RT-PCR x40 VEGF mRNA %k %4k

ANAIEEFT 6 FLANMISSE TR, F5 Y 48 h J5, —IX
PEFAEEL RNA, LA B-actin AN S, ¥4 VEGF 3
SIS .5 -GGGCAGAATCATCACGAAGT-
3, P51 ¥ 5 M. 5 -TGGTGATGTTGGACTCCT-
CA-3", § 37~ 4) 187 bp. NS M B-actin I
i) EEE1 9 R 5'-CCTGGCACCCAGCACAAT-3,
TSI 4 :5'-GCCGATCCACACGGAGTACT-3", 4
H4r=4) 101 bp, PCR RN Z5 1K 94 C WiAE M 1
min; fEHZ%0:94 °C 30 5,57 C 30 5,72 °C 1 min,
35 AMIEHF ; 55 72 °C 10 min, PCR F=¥)4 1% 5k
WEEERS HL K, BE I U R G M EEI R e &, LA
VEGF 2545 IR BE AR/ N 2 5517 K B A A9 R VB 3R
VEGF mRNA [F3RIK/KN-o AR g Db 52 50 0 6 15 2]



+ 254 -

o [ foed A M a4 2012 4E 6 H,19(3)

XF MCF-7 4 M35 584 ] ROR B4 1 — il siRNA |, %
Y J TR0 37 R G0 L LS AN i 34 AR A 0L o
1.6 AX iR n MCF-7 48 ey A

PERECA K1 MCF-7 4037 6 FLAR, 75 40
2 IR E 30% ~ 509% B FF 4 1 e 0 e 75 21 A 4
TIRCRBAF Y siRNA, H% % 72 h J5ICEE 5 x 10° 24
L, I 500 wl B9 456 28 th il = 72 40, A 5l
Annexin V-FITC V&%), FF-AIA 5 wl PIIRAT, 30 ik
TS5 ~15 mine 7 ALK I Ex =488
nm, Em =530 nm )41 T A1
1.7 %itFobr

SEESBAR VA « £ 5 IR, A RRAS R ¢ A 90 %t
BAGHEAT 00T, LA P <0.05 B P <0.01 £REHFE
Agiiter L.

2 & B

2.1 VEGF siRNA #74#) VEGF mRNA #9 &1k

BENEMEGE S LUK R, 2 5250 2H VEGF mRNA 11
FEREEBAMENRT HR2H 523 11 %k BB 20 I . s [
1), S LHAHRN NS IR B-actin Z5air S AR —3L, 12 3
A AREE USRS B o3 T AR S A T IR BE
A5 R W, 50 BRZH AR L, % Y aiRNA21/23 (siR-
NA23/23 .aiRNA19/21 . siRNA21/21 41 MCF-7 4 it
VEGF mRNA (33K 3552 2 7 B W il ( 71. 4
5.01)% (40.0 £3.11 )% .(37.2 £2.79 )% .(11. 1 =
0.99)% vs(2.4 +0.11 )% ,P <0.01 ], Kk, A4
siRNA % AZH siRNA X VEGF mRNA 35 1 B2k
R, ELAA B P aiRNA21/23 BRI ..

1 2 3 4 5 6 bp
VEGF— 300
B-actin: 100

B 1 %348 h jz MCF-7 ZHff1f VEGF mRNA HyRiE
Fig. 1 VEGF mRNA expression in MCF-7
cells after being transfected for 48 h
1: aiRNA21/23; 2: siRNA23/23; 3: aiRNA19/21;
4. siRNA21/21; 5: Control; 6: Black

2.2 VEGF siRNA #p#) MCF-7 %8 e L& & 48 e A
VEGF % & % % ik

WAL Y 48 h J5 ) MCF-7 2400 b 3% T S 40 i
UM, ELISA 4G VEGF 25 (H Ay Rk B0l . 4%
RO 2) o, #m A4 siRNA X VEGF 25 [ 1)
IR L N4 siRNA B 5, T LL aiRNA21/23 Xf

VEGF # [ 3 i5 19 3 i %0 2R B 4F . aiRNA21/23
siRNA23/23 ,aiRNA19/21 . siRNA21/21 %} VEGF #
TR i 2 7E A0 2 b k(91,6 £6.12 )% |
(75.8 +4.33 )% .(40.5 +4.38)%.(22.8+
3.11 )% s TEAIME F3GHA(42.9 £3.18 ).(31.2
3.01).(27.2 +1.98).(19. 4 +1.43 )%, i ¥t H
aiRNA21/23 fUFSE5L5 .

120 ~

100

O Cell supernatant
W Cell lysis solution

Inhibitory rate (%)
D
(=}

B2 siRNA % MCF-7 450 Ei&&
R4k VEGF & B RiZHMH
Fig. 2 Inhibitory effect of siRNA on VEGF protein
expression in MCF-7 cells and supernatant
1: aiRNA21/23; 2: siRNA23/23; 3: aiRNA19/21;
4: siRNA21/21; 5: Control; 6: Black
" P <0.05 vs cell supernatant

2.3  siRNA 3t MCF-7 48 i3 74649 % o)

it MTT Bk I S g0 20 | BH P X HR 4 K =5 %t
HEAIX) MCF-7 40 M B4 58 i B il 155 0l , 25 5 32 2 ) 1B
7, N R N AL IR A e, BN B oA XF
FRIY) aiRNA21/23 B X BRI siRNA23/23 Xf MCF-7
2411 Ji 154 B 7 A1 ) 25 SR BH B, aiRNA21/23 X MCF-7
S L 154 B R A ) R B 44.7 £5.38 )%

%2 siRNA 3t MCF-7 40 B 58 i 300 6 30 R
Tab.2 Inhibitory effect of siRNA on proliferation of MCF-7 cells

Group Inhibitory rate

aiRNA21,/23 44.7£5.38""

siRNA23/23 38.5+5.67""

aiRNA19/21 33.6+2.18""

siRNA21/21 33.1+3.18""
Control 2.2+0.28
Black 0

" P <0.01 vs control group
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2.4 aiRNA21/23 3 3f MCF-7 28 e 3§ 58 69 % '@
P 1% 1 40 i 15 9% 22 40K aiRNA23/21 5 gy
0 ~48 h [ MCF-7 40 RS #1740 B, LAid &4
£ L 2 % J A () s ) P 240 L 50 DL S 2 AR 2
SERC 3 ) R, 5 X B AR H, aiRNA21/23 35

aiRNA21/23

Control

J5 48 h ANt B B K, AIES
YRR S A s AL IARBUE N AN AEIX 48 h
N SR R 25 2R ( K] 4 ) B, aiRNA21/23 5 e
2 24 L 1 3 2 3 B AT T 0T B

3 aiRNA21/23 53¢ MCF-7 4ARE KBS ME( % 200 )
Fig.3 Effect of aiRNA21/23 transfection on growth of MCF-7 cells ( x200 )
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4 aiRNA21/23 ¥ /5 MCF-7 I8 E R
Fig. 4 Proliferation of MCF-7 cells after
being transfected by aiRNA21/23

2.5 aiRNA21/23 s MCF-7 28 it 8 T 64 % v

1E MCF-7 40054 Y% aiRNA21/23 J5 72 h, F]
WA AR I aiRNA21,/23 X%F MCF-7 21 il () 412 U
TZo S5 % 3)BoR, 5XF 4 EL, aiRNA21/23
FEYLTET DU 002 HE MCF-7 B B M 120 (49. 6 +
5.65)% vs (4.47 +0.91 )% ,P <0.01 ],

34 i
UTAE A FLNR I B A B AR s T E U
LRI BRI HATESE BRRAE TR T T BRI

AT ANBE MARAS L35 SR AE , iR A9 RE R 2
J R ATE T B o RNATEEAR A D 22 PR 7 19 B 24

%3 aiRNA21/23 {g3 MCF-7 @AEMAT(n=3,%)
Tab.2 aiRNA21/23 promoted apoptosis
of MCF-7 cells ( n =3, % )

Cell apoptosis

Group
Early Late Total

aiRNA21/23 7.2 £0.68" "

42.4+4.97"" 49.6+5.65""

2.1+0.17 2.3+0.74 4.5+0.91

Control

"™ P <0.01 vs control group

RZ— M FHEZ AU RIE RS, BARELRE
HRA RN T B Y 3 Rk (H B EIfG R
A —BB KA. TR T RNAL 76 7L
PRI A AIF ST R 2 | T BRI A
K LE RN FRIT siRNA 4 Y 21 2L i 20 e, 8 0 H: Xof
7L 200 4 L ) 9 S8 28R, T AT O 25 K R X R 1)
siRNA I9HF5EAR D .

HBARAXTFR siRNA 5 XFFR siRNA T Hi/E AL
AR, {H )2 siRNA i iE 0 W0 458 5, ) S8k 540
mRNA 2565 [ 56 PR T BR 10 [R) e, 7 200 i PN O S5
WA T RES P H R S A9 mRNA 454, i 5 & i
ARV ( off-target )o 5 XFFRK siRNA #H b, aiRNA &
P K AN A 5 £ T 4 2L i, — MR P IE S HE I
SEERJEA 2 ~6 nt L5, aiRNA fFHE S AR
GRS BREE, 15 nt 3N T 15 nt AU HEE RNA 5
mRNA 255887 BEAR, DI AT LA 200020 5 A%
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o Sun 25 PSSR FHIE CEERKE N 12 ~ 17 nt X
SR 19 nt [ aiRNA K I aiRNA 5 AN L340
Mo Z5FBIR, aiRNA 7T AT 25 b 300 1 0 32 A 1) 2
TR KA RO A R B X B siRNA B Jin B
FLRT DA RREAR I S (4 R34 . 53 AMR 2 F
GE R IR, sIRNA 7E &A% T/ A B0, 4 10 2k
B 5 SRR E A . Sano SRS R BR,
HEA G ) AR P T B R BEBE , X P AN X RR I 2544
WA TR LEES RISC 454, [ LBk 305 2 nt
() H 5 ) L AU #8510 T A 3, s SCAB% M A
5 RISC 454 ,RNA TSR B -

7 JI IR 240 L BB 5 43 W 1) AR 22 1A AR R
VEGF J2 i H 2 W . — M VEGE {2 i 45 44 7 |
S8 T ot A 19 30 25 LA R A ) 20 M R S Az
PRZE G ik VR Y, I AR R B9 R B, FLR
O EET R S FIA VEGE %2
IR, FF HAESE T 7E X 2L 4 il v, VEGF 1] LLiE
it 540 _E IR VEGE SZ2R4E & K45 HAE 2434
N o VEGF 38 1 3 im i 8 38 1 1 , 00 38 i 45 P4 2
B5E , TG 2 A A St 5 A i

AIGE A WL T 4 FPEL T VEGF (1) siRNA
B A48 B W 45K AR A I B 2 Y siRNA21/21
siRNA23/23, N I PR 2% 4K B N 45 1 4k 41 B 1) aiR-
NA19/21 ,aiRNA21/23, ¥4k~ 5 B siRNA LU
JEAK Lipofectamine™ 2000 {3 3% i % Yt A 3L IR 5
MCF-7 4t , 25 5% W, $#0 pa) N BRLZH siRNA $4E [)
N siRNA B B4 VEGF Fk M . 5 xt
FREY siRNA FH G, AXTFRAY siRNA {57 H 5 41
FENVUERACR , X5 Sun 2 P BT 4 R —8. 1
ARSZHY 4 Fh siRNA 1, LA aiRNA21/23 %f MCF-
7 ANAEIE IR & VEGF JE R 35 M i85 i i hy
il
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