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(HEZ] HG B RNA THEARMEA Survivin FER K, WL ZLIRE SKBr-3 4 U5 fE - /95
W, ik R, AU W Survivin LR 1) SiIRNA FER A B, 0 R B AR G0 3 4 e UM SKBr-3 4, SR
MTT FLE R4 52 . RT-PCR 11 Western blot 7% W2 ZLIRSE 40ME Survivin mRNA FIEE (R AR . g
AR T ZRB I T2, 259 MTT A& 7R Survivin—siRNA ZH X% 240 M35 4 W1 AR /E R (P<0.05), H 40
EIHIES (43.1+£03) %; RT-PCR Kl 7R Survivin—siRNA 20 mRNA 58 B R (P<0.01), HAAXFX
43519 0203 £0.018., 0.229 +0.019, HHIZRS> K 55.2% . 49.4%; Western blot 5 i 7 Survivin—siRNA ZH%&
H#RETH (P<0.01), HEEAMNREEDTH 0.702 £0.007, 0.684 +0.016, MR THIH 34.8% . 36.4%;
it 22 ML ASCRS U J 7R Survivin-siRNA AR T2 B B3 & (P<0.0D) , 43510 (142 +14) %. (168 +
0.6) %. & Survivin—siRNA FEA %3] Survivin AYZE3k, 6] SKBr-3 A5 35S A T, W Sur—
vivin FE T B8 BN FLIRIE L AT B — AT

[=%37] Survivin; RNAi; 4T, FLRE
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Effect of Survivin Gene Expression Inhibition by RNAi on
Breast Cancer SKBr-3 Cells
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[ Abstract] Objective To observe the effect of survivin gene expression inhibition by small RNA interference
(siRNA) on the proliferation and apoptosis of the breast cancer SKBr-3 cells. Methods We designed and
synthetized siRNA targeted survivin gene, and used liposome embedding method to transfect the siRNA into the
breast cancer SKBr -3 cells. Then we used MTT method to detect cells proliferation rate, Western blot and
RT-PCR to observe survivin mRNA and protein expression; Flow cytometry (FCM) to test cell apoptosis rate.
Results MTT result showed the proliferation of cells in survivin—siRNA group was inhibited obviously (P<0.01) ,
the highest cell inhibition rate reached (43.1 +0.3) %. RT-PCR result showed the survivin mRNA expression in
survivin —siRNA groups was downregulated (P <0.01) , the relative expression of mRNA was 0.203 +0.018 and
0.229 £ 0.019, the inhibition ratio was 55.2% and 49.4% , respectively. Western blot result showed the survivin
protein expression in survivin —siRNA groups was downregulated (P < 0.01) , the relative expression was 0.702 +
0.007 and 0.684 +0.016, the inhibition ratio was 34.8% and 36.4% , respectively. Flow cytometry result showed
that cell apoptosis rate was increased obviously in survivin—siRNA groups (P<0.01) , which was (142 £1.4) %
and (16.8+0.6) %. Conclusions Survivin—siRNA can effectively inhibit survivin gene expression, thus inhibit
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SKBr-3 cell proliferation and induce apoptosis. Survivin gene may be a new target for breast cancer therapy, which

provides theory basis for breast cancer gene therapy.
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SRR ST A R B A E I, B
TR IrA O LOFRER 17 %, JE 020 42 i
JEMET R E AL, RS MRYE 135 TlidLwie
W FURsE, Hodp 42 JTAETY, P RS Lot
SR, Raiayr LFEARIRIT hE, BLMEIT
BT K A IsiadT . AT RO X AL 7w AE
BRI, SRR AR AR 0E T AR R
TBTT O B, ORI RIS
HEL

Survivin 2 T-FE A MG E ¥ (inhibitor of
apoptosis, 1APs) ZEIGRATHIN R, NHAEFR A
THR, AR HIEEEZA 1 (EPR-1) ¢DNA
TENZE IR 20 () 28 A8 Tk vh o3 5 01 sk thoR Y, 1%
FEREN 3 DN S T4, mRNA K 1619 nt, %
RS 142 MRS, 2788 16.5kDa
B Survivin MR STET: FEIERALH, BRT
WRHG S AR A IR, 46 R 2R R 4]
AR RGN A B Survivin,  HHEAG W06 0005 T
255 20 it )30 R R S L T B Th BRI
5 e A R A T U A 0. Sy T IRAE
5% Survivin SZLEII R, ASLKCR A RNAL £
AR, BEHE Survivin FERIEFEGYT LS, R
U AR ] Survivin JER IR siRNA 51, G
A0 B AR YL IR SKBr-3 4 fitd, Wi%E siRNA
Ko B 68 4 B P U Survivin 358 7K B30 R
DA KT it 240 R 5 0 T P .

1 WS

1.1 #t

i R AN FLIRIER AN ik SKBr-340 1 , i b =)
2P I S i S

F 0 : DEMER: 77 260 5 b 50 38 3R K AR
Ak 2N F] s Lipofectamine™2 000 #% 4 i 7 W H
Invitrogen /A H]; PUHEMZEMER (MTT) WA i
AT —PirPt N Survivin 2 58 PR IE B
Santa Cruze 2N 3 P EPLRPUENT B Santa Cruze
ZNF]; Trizol IRIIA A Invitrogen 23 H] 5 3084 5125
5 H Promega 2~ w]; PCR 584 F Promega 23 Al ;
Premix Ex Taq W) B TaKaRa 4= #) /N H] ; Annexin
V-PE/ 7-AAD 4 Jftl Y8 T 6 1250 0 0 A g m B AE

AW Al A Survivin FEK PCR 5147 iR T
AR HLA) Survivin FEH ) sIRNA SEAZ T BR i 35 [
Sigma 23 Al LAE A L
1.2 FHik
1.2.1 siRNA EZEBRHIEKR & FSfH NCBI
B9 RrfSeq £ ¥& %2, 7E Genebank H AT ) survivin Jk
g4y, HF5E R NM-001168, 1] L EH
#% Clontech 4K 4 5], I E BR A2 W ¥ hitp:
//bioinfo.clontech.com #& i i) siRNA & 118 W) i
GC HAE 35 ~ 50 [A] A siRNA, M1 0 BLAST 4k
4 (Basic Local Alignment Search Tool) 5| 15 HiAh
9 B )7 %) [ 5 19 siRNA. e J5 ) 2 P A B
siRNA, FEHIH 1 %] siRNA FLESEHEZIRT , 1F
XS B, BLAST % F 204, 3EE Bl 5
Survivin mRNA A [A] I PF X5 H w5 G [R5
PE. U EHIAE Sigma LEYIS WAV L. A1
UIF: survivin—siRNA1 sense: CCUCUACUGUUUA-
ACAACAdTAT antisense: UUGUUAAACAGUAGA-
GGATdT; survivin—siRNA2 sense: GGUUUAUUCC-
CUGGUGCCAATAT antisense: UGGCACCAGGGA -
AUAAACCATdT; NC-siRNA sense: ACUACCGUU-
GUUAUAGGUG antisense: CACCUAUAACAACGG-
UAGU.
1.2.2 HREFRER MWREA P HRAEHA
FLIRIE SKBr-3 4ifig, M A 37 CKIE A H
1k, WA, TEA 10 mL B.O08 Y, ITAZ
6 mL 7R, R0, 7 L. BRTE 10%
GARIMYE . 100 pe/mL %5 K 1 DMEM i 5=,
BT 37 CIEBECH 5%C0, B 3aftiiEgs. 440
ARG BER G R 80% ~ 90%IhF, T BEF AR,
1.2.3 siRNA #3544 ¥ siRNA JIA 100 pL
AEHUAERD DEME 8555, SRS In AR L
BB ES T g ik B RE IR RS, SiRE
20 min, LATEIE A siRNA- PHES FIRIRIAE &9,
¥ siR NA- FHESFRE IR S MASE Feti b, 78
37°C. 5%CO, WP AREEREF%, K924 g4 k5%
o, WS hiE RIG SR R 2 S0 P i )
AHIAGN , +2siRNA 5 Lipofectamine™2 000HE H 156 HH
BT YRS EAE. 04 . siRNA — survivinl 21 :
fg B & +siRNA1+ FL BR 9% 40 B2 SKBr-3;
siRNA-survivin2 41: BEFTIA +siRNA2+ FL AR5 41 iy
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SKBr-3; FAMEXTHRZL: AEBUIA +siRNA (=) + ZLAR
JEE 40 B0 SKBr-3; =5 [ %) MR 4H . LR JE 40 e
SKBr-3.

1.2.4 MTT i%#&l] RNAi FRIMAILETER
JUIRREG ) SKBr-3 4, TREEEALS, &l
B, VHEAN R 5 x 10%mL, FEFATT 96
LSRN, Al 3 A= AL, LA PBS
HIE. H 37 C. 5%CO, WA N FR. 5
2R, TEAIMI A BEL T0% M FFIATE YL, #% 12 h
JEZAb Yy, NG P BRI Ak . R
24 h JEHCGH 1 HEESEAR, W BVEW, 200 pl/
LTG5 35 M 20 pL MTT, 4628555 4 h, W)
% R3S, 1 DMSO 200 wl/ L, B TiEEG e
R 5 min, [HBE WG, 7E4 B SRR
WAL ASTO (. SrlAERE YL 48 h, 72 h | 96
h 50 A570 fH. ASLEEE 3K, BCOFE AS70
{H.

2 _ 1 = SLIRH A570 {E
PO = i As7o fir % 100%

1.2.5 #¥7ZE= RT-PCR #ill Survivin & & mR-
NA BRiE s 48 h 5, S M8 Trizol I 1Y
Vi BB FLAN M B9 A RNA JFE . &1 ug
AL RNA WG5S 54 L cDNA, #RJ5 A Survivin
BS54 AN 2 B8 GAPDH (15| #3847 PCR §74 .
SurvivinPCR 51 ¥ : i 51 ¥ 5'-AGG TCA TCT
CGG CTG TTC CTG-3', 5|49 5'-TCA TCC TCA
CTG CGG CTG TC-3', ¥ & 148 bp; GAPDH
51%1: EFiE519) 5'-GGT GAA GGT CGG AGT CAA
CG-3', FiE54 5'-TGG GTG GAA TCA TAT TGG
AAC A-3', PR B 150 bp, 514 i 1
F A . RT-PCR — & 162 50 & id i BH 45 i
17, PCR [P 48 28 1y : 98 CHIAE M1 min; 98 C
10s, 58 C30s, 72 C45s, fHH 25 K; 72 CHE
fiff 2 min. PCR RZ5HJE, B 10 pL 38 W 7E
1%IENEMEEE S LUK, LUK A& FBER iR R4
HH 5 4 Tmage AT 0T, FS4lny
survivin §5°47 . GAPDH 5717 K & U ABAE A Survivin
mRNA FEX}Fe A& . Survivin mRNA 3235 A9 30 1
.

siRNA #H survivin 2577 K&

siRNA 4 GAPDH 545 JK i

% = 23 AN BRZH survivin 250 K
23 AT BEZH GAPDH 454t JK

1.2.6 Western blot EJif &M survivin EB &R
ik AN BN E 2R RS R
M1, 483G TR e R, H 32 py/ fLE
FE, 15% SDS-PAGE &EfHLIK AT 85, it -

x 100%

WO RS S PVDE IR, FAO SRS 0K Y
PBST & JEE M 1 h, IWA—HT (1:1 000 =PT A
survivin) 4CHFFAIAL, PBST Gk (10 minx3
W) g, IMAZHL (1:5 000 FHif 1eG) ElE
1h, PBST 50253 (10 minx 3 %), PVDF JEH
ECLiAF B, BREGRFMEE. H Image gl
3 HT SR IR AR

1 Survivin—siRNA 21

B —actin

BT3¢ = — Survivin 2 FXTHAL
B —actin

1.2.7 Annexin V-PE/ 7-AAD 3% i =X 40 B (X
(FCM) #MATZE Y 48h )5, HAE EDTA
BB T AL AL, 5.0 1 000 r/min X 5 min, PBS ¥
2 k. M Binding Buffer 50 wL A 5 pl 7-AAD %%
W, A IR I A ik 7-AAD Jei,
RAT; =i, ROt Y 15 mine VR FEATA
450 L ¥ Binding Buffer J&72J. A 1 L Annexin
V-PERA), =i, #ot. KN 15 min, R4l
M. FCM H 47 Modifit1.0 A4 A i 1
R, EHHURE L, A NRRIORIET R,
1.3 St

N SPSS B AT Ge 2R A B, B Y
B hpifEzE (Xxs) FoR; PRI LR
ST FEASEY e A 5 2240 B000] Y FL ek FH B IR 35
J5 2501

x 100%

2 &R

2.1 MTT &N AEiEsE

4 AOR[RI BT B Ar g s s Ol (LR 1, & 1.
E2), P4 RNA THE417E %S 45 ot B4
MNCHAEGI¥EL (P<0.05), H48h5ER
A (P =0000), 4 bRl (431 «
0.3) %. WA RNA Tl TEgit#m L (P>
0.05), ZSEXTRZAM NC dHa LG (P>
0.05). AIUL, $5Y% 48 hJ5 siRNA K% KAMHI%
N 72h. 96 h J5, 24 RNA T4 4H i35 4 i %1
523 FO AL A NC 21 Fed AT fe b, (E40 A
HERIF G TR, B2 THEE(19+£0.2)%. W
72 h 96 hJ5 siRNAZEAN A PN a8 A5 1 Uh R A
2.2 RT-PCR #:ill] Survivin mRNA RKiAkE

MBS Rty (W 3) J Image 84
ST IR A (L3 2) W] L. siRNA1 41 Fl
siRNA2 4 (1) 2545 52 B B B AIC F 25 11 %) BE 41 A
NC-siRNA £, 23 % B4 F NC—siRNA 2 ) 5501
SR B 20, P RNA T4 400 2 o 2
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291, N2 GAPDH 7 4 41 5t 2 e th e 9 2%
A, Survivin mRNA FHX} F B & 550 R 0.203 =
0.018., 0.229 £0.019, HH &AL F =5 (1 XF B 41 A
NC-siRNA 4] (P<0.01), HAWHZ53 510 55.2% |
49.4%. X FWFLIREE SKBr-3 44 siRNA T4
Jo, AR ENH] Survivin £ A FRIX.
23 HBEBEEAENIE (Western Blot) #illl sur-

vivin & HRiAKFE

SIRNAT ZH Al siRNA2 £ (1) 2%t 5 i B @ AR F
25 [ %) BB 41 fl NC—siRNA 4, =5 [ X B8 4 A0
NC-siRNA 1551 52 ETCH B 2251, B —actin 7£4
IR S s et IC B 225 (B4, £ 3). siR-
NA1 ZHF1 siRNA2 2H 4 Survivin 2 FIAEXT 221540

HM: 0.702£0.007, 0.684 +0.016, BB TZ1H
ST HEZH AT NC—siRNA £ (P<0.05), =R 5] 4
34.8%. 36.4%. XFEW], JisFRik Survivin &1
Survivin K& [K 52 | #10) , siRNA 7] i 5 Survivin
mRNA F5FPEFE .
2.4 RINARIL (FCM) #EMATER

Bt 48 h J5, SiRNA ZH 40 yA T2 B w4 o,
5oz (A REL K PR BRA He s, Z2RASHTEE
X (P <0.01). Hr2 siRNA T4 LW &2 5
(P>005 , WT-FKa5 Nk (142 £14) % .
(16.8 £0.6) %; =5 X HRZH 5 BA: X BE 2H T HH 2.
25 (P>0.05), M558 (7.6 £0.4)% .
(6.7+0.5)%( 554 & 5).

F1 AEEERNLER (OD570 RAMIIHZEIR) [(X+s), n =4]
Tab. 1 The cell proliferation test results (OD570 and IR) [(x+s), n =4]
q 24 h 48 h 72 h 96 h

oD IR (%) oD IR (%) oD IR (%) oD IR (%)
ZSHEXIE 0.248 +0.006 - 1.127 £ 0.004 - 1.324 + 0.006 - 1.516 £ 0.013 -
NC 2H 0.235 £ 0.005 5103 1.122 +£0.006 1.0+£0.2 1.276 £ 0.004 3.7£0.2 1.478+0.017 1.8+0.3
SiRNA1 ZH 0.198 £0.034™ 202 +0.5 0.643 +0.006"* 43.1+0.3 0.931 £0.006™ 29.8+0.2 1.207+0.010" 20.0+0.3
SiRNA2 ZH 0.208 +0.084™ 16.6+1.7 0.681 = 0.006"44 39.5+2.1 0.969 +0.009" 26.9+0.7 1.227+0.007" 19.0+0.2

HrpmxnEALrbEs, “P<0.01; 548 h LE, *P<0.05; 5 72 h LE, 2P<0.05; 596 h i, 4P<0.05.
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Fig. 1 The cell proliferation test results by MTT
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Fig. 2 The cell proliferation inhibiting rate by MTT

1 I 2 i 5 B 1 £ 3 4 § &
i=
3 il
I rn
o a0,
ERrTvin

B 3 siRNA ## SKBr-3 41 /5 GAPDH #A survivin
mRNA K&
Fig. 3 GAPDH and survivin mRNA expression in SKB-
r-3 cells transfected with siRNA
1:Marker; 2:7KXFARZ; 3:25 AN R4 ; 4:5F A NC-siR-
NA 4H; 5:5 A siRNA1 4H; 6:F A siRNA2 4H.

survivin
16,5 EI

1 2 | 4

45 ) ae—— uctin

B 4 &SI54H Western Blot #&illl Survivin & B £ ix 7k
EF'

Fig. 4 Survivin protein levels in each group tested by
Western Blot
Lanel:25 (A% IE2H; Lane2:5: A NC—siRNA #H;
Lane3: 5 A siRNA1 2H; Lane4: 5 A siRNA2 #H.
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%2 &L PCR M Survivin mRNA RS X+s)
Tab. 2 Survivin mRNA levels in each group tested by PCR (X +53)

OS2 Survivin JKE{H GAPDH JKFE(H Survivin/GAPDH
23 N R 106.0 3.7 2343+ 6.6 0.453 +0.007
NC-siRNA # 958 £5.4 244+74 0.427 +0.019™
siRNA1 2 450+ 4.1 221.5+8.6 0.203 + 0.018™
siRNA2 2 533 3.1 232.6+94 0.229 + 0.019*

s AL, P<0.01.

#* 3 HLLH Western Blot ¥l Survivin ERE RS Xz 5)
Tab. 3 Survivin protein levels in each group tested by Western Blot (X =)

AT ZH Survivin JKJEE B —actin JKEE{A Survivin/  —actin
73 ) R 2456 +5.0 2282 1.7 1.076 £ 0.015
NC-siRNA £ 240.1 £4.6 2235+34 1.073 +0.005
siRNAL 2 158.6 £3.5 2254+38 0.702 + 0.007"
siRNA2 2 1535+ 1.6 2282+22 0.684 +0.016"

s LA, P<0.05.

11, 3%

ey SRNALH NCHL i
= o k| ' i AMALE]

5 FCM #ill#4 48 h I5 SKBr-3 HM KA %
Fig. 5 The apotosis rate of SKBr-3 cells 48 h after transfection tested by FCM

%4 FCM QA 48 h /5 SKBr-3 HMMATE FRTTBGUIR B RURCATERY AT A 09

e VIt B, LS. AT RN A IRIAT R
Tab. 4 The apotosis rate of SKBr-3 cells 48 h after AP, LR 0 A AR R A A AR
transfection tested by FCM (X =s) BIRE. DU IE DR TR SRR AT Y R 1 2L R e

4 5l n AR (%) T 2% T H AR G A 25 o MR A= 0 97 W 5

25 U R 3 7.6+0.4 TR BT Tk R .
NC 41 3 6.7+0.5 Survivin 2 T-H M KT (TAPs) KGR
SiRNA1 41 3 142+ 1.4" BN G, HETABERIE Survivin A9 1EH B2 AL
SiRNA2 24 3 168 +0.6™ BRI . CD34 ‘BRE T A K45 b R 3L 40
7 FRHRALILR, P <001 M1 IR R, Survivin B5FEAT L
A PR WL NI A . aniEs . LR
3 g Zhlin. B, EEYE. PR, R, TEE.

B UL . EAAE . EEFLN . DImis. #

Hill, SEABEARFRREERAEA, 5 pormppom . poangpm . e TR R 6 %
LM R R R ET 2 O, SR TR R o A A YT S5k e i BT A I 4 TE 4 U AR e i
B S R A P (B IR ARG S ivins HETAN.  Survivin SR T HIHLEA 2
e LAHRE AR R R, LIRS NIRIR S Bl — RIS R R AT (caspase) KT
WGP s S T KRR, B Mafbss (WHEALIY caspase=3. ~7) 4d, TS TS M

“H=
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¥l Survivin i8] DL A ] caspase-9 BT
kb, I T R ARAR S ka0 5 —nl EE
B 2 survivin 55 31 8 PG CDK4 AHEAEH],
BHIT Fas SR RIFT-{5 55, T Survivin 323K
FILP A N W2, PLK Survivin $1il
AN HLYE TR D REAE MR K AR L R R R R i DG B
PEVE I, B O 8 52 R T A R L DA Y7 A BT
g,

1998 AFAE BRI R HEDFTEBE Fire PS5 & B T 42
Y 75 T B AF £k U B 3UEE RNA (double stranded
RNA, dsRNA) SR g5 BT (post—tra—
nscriptional genesilencing, PTGS) B4, JHFRZ N
RNAi (RNA interference, RNAi). H RNAi #£H )5
SHE T E XA RN ZEAR, A
[F) A BERT T RNAL PR FHALEL.  H RTRBESE 3222
PR SRR K-, H A FHLBAL AR R 4G B Be Al
RO By B IR 2 AE RNAL IVE TR, 48 1)
mRNA SE2REfE. VR ABNL & R i) — 1Ak
Pr#HiR, RNALHORTERE K D BRI ST p o ik (K]
TR ) FB.

ASEEG R RNAL AR, £ Survivin £ 5k
PNAYT IS L, A TAFRIFE ] Survivin JE A Y
siRNA J¥ 51, FH IR Jot 4% £ 32 5 R e % L Il o
SKBr-3 il fitd, WL H XS A0 A Survivin 3% & 40 i
BEFE | JATTRYRC. MTT ¥k 0% G 4 41 it 43 5 1
WREAK, 48 h YRR i, X Al BES Wk %
I BF a5 8 % ; RT-PCR K Western blot 4t 5
IR, siRNA FEYL 5l 240 Survivin mRNA
HEEBRIK, UESE T RNA THHE AR S
urvivin ZEEMAITTPE ;s SRR I AL, Tk
HFPHN T A0 g s . AT, ik,
ARG EERS Survivin FEERY 2 2H siRNA, 4 SEREERS
A survivin B33k, $il SKBr-3 4 ffd 3% 58 - 175 &
IR T, — g Survivin 5 FLIRIE 0 & 4
BRI IRIT RBUG A BV RER: 55— R
RNA L] T4 5 PR IT Survivin 263k, 0]
Fr 2 FLIRER A LA Ty TR AL TS AR, S EL
JREE R HE DR T ER AL T A LA,

(52 3L k]
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