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Survivin-siRNA inhibits proliferation of lung cancer A549 cells and enhances
their chemosensitity to cisplatin

ZHANG Shu-guang, LIU Xiao-fan, DU Jiang, LI Wen-ya, ZHANG Lin “( Department of Thoracic Surgery, First Affilia-
ted Hospital of China Medical University, Shenyang 110001, Liaoning, China )

[ Abstract ] Objective: To investigate the effect of survivin-siRNA plasmid on survivin expression in human lung cancer
cell line A549, and to observe its effect on the apoptosis, proliferation, and chemosensitivity of A549 cells. Methods:
pSilencer-survivin-siRNA ( survivin-siRNA ) plasmid was constructed using pSilencer-U6 plasmid and was transfected into
A549 cells. Expression of survivin mRNA and protein was examined by RT-PCR and Western blotting analysis, respec-
tively. Apoptosis and proliferation of A549 cells were examined by DAPI staining and MTT, respectively. Results: Sur-
vivin-siRNA plasmid was successfully constructed, and it significantly inhibited survivin mRNA and protein expression in
A549 cells. Survivin-siRNA transfection induced apoptosis, inhibited proliferation and increased chemosensitivity of A549
cells to cisplatin. Conclusion: pSilencer-survivin-siRNA can silence survivin expression in A549 cells and subsequently
inhibit proliferation, promote apoptosis, and enhance chemosensitivity of A549 cells to cisplatin. Survivin may serve as a
potential target for gene therapy of lung cancer.
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1.1 ZafetkAei

B3 3K survivin 85 1 A9 AR 41 B AR AS49 |
DH5 o RIGFFEEFN pSilencerl. 0-U6 5 k734 H o [ B
SEPEEBE IR T o AR W AE R I O BRI, AS49
YL 10% FRAF- IL1E 19 RPMI 1640 1537%3E, B F
37 °C 5% CO, FIH R 240 i 2/ vh s %, i
ARFN A FhiA R, FRRRBGLH & H Pro-
mega 23 A 5 R PE N DI EcoR T \Apa 1 Fl T4 %42
fifi 4 [ Takara 2 ) ; TRIzol .Opti-MEM | Lipofectamine
2000 1 RT-PCR 7 &~ Invitrogen 2wl ™= ki s BCA
A E IR &M A Pierce AR5 FRUIE survivin HL41
A Santa Cruz 7= it , 50 R o S A9 Bl — Bt
HAbst A2 &4 2 Bl DAPL 2 Sigma 23 ] 77 i, I
B 558 25 (45 :20080516 )

1.2  Survivin-siRNA Jt 4569 3% it Fethy 22

HRAE SCAR R 1 Ambion 2 B 7E 28 ¥ 4K
1, Survivin FYFEFES N . 5'-AAGCATTCGTCCGGTT-
GCGCT-3"; L4 S % RS P 51 2y . 5'-AAGACTCT-
TCCAGTGGTTTCG-3'. K FH pSilencerl. 0-U6 3 ik
kL R A U6 Ja s P EcoR 1 \Apa 1 BRI
PENYIEEAL 55 . AN A DNA ¥ %) i Invitrogen 23 7]
VA A AR R K, IR R T4 R A S
EcoR 1 Apa 1 VI pSilencerl. 0-U6 [ U6 J3 5+
T PR e A Bk pSilencer-survivin-siRNA( DL
fil] FX survivin-siRNA ) Fll pSilencer-nonsense-siRNA
( AT fAIFK nonsense-siRNA )i 123 BIR il 4 i 1) A0
1.3 Survivin-siRNA /R #5354 A549 28 e

ERULHT 1 d R A T X K Y AS49 A
FiE] 6 FLAREE 60 mm FEFEMLA, #4444 H 40 ml A
JEIRE] 60% ~ 70% BF #4756 4. 5 YR H Opti-
MEM , JCIfiL7#% RPMI 1640 il Lipofectamine 2000 JfZ:
HREFE YA LA AT o 76 6 FLAR 1 A0 5% Ye A RS
500 wl, #£ 60 mm 55 ML A5G YL AR B R 1000 wl,
J R 2 BBV R 50 nmol/L, #5445 6 h R 5E 4
K3, 9258 7 DA nonsense-siRNA | pSilencer %5 Jii
KR BRI AE ) B RSt g8 4 /0 A 3 IR,
1.4 RT-PCR # survivin mRNA # &%

TRizol B RNA, JFHR 40 138 5% a5 & il
R AT 30055 5% 5 SR 5 94T PCR AN . Survivin A
519 %0, 3% 5'-CAGATTGAATCGCGGGACCC-
3", Fii#:5'-CCAAGTCTGGCTCGTTCTCAG-3", §" 4
FBEK N 206 bp; WX HE GAPDH JE R 5411751,
3% :5'-CTAGAGGCACCGATGATGTTC-3", Fiif:5'-
GAGTTAGCTCACTCATTAGGC-3', ¥ 14 Fr Be K Ji Wy

280 bp. ¥HEZ&14:94 C FALPE 3 min, 94 C 30 s,
58 °C 30 s, 72 C 30 s, 3£ 30 MEHF,72 CHEfH 5
min, HUS wl PCR F=¥%8 1. 2% B BEWHEE i HL Uk 43
2, Gel-pro Analyzer Bt IS 70T R Go b 47 -G R B2 47
M, survivin/GAPDH JK J& ( Gray ) H{H 3 7R sur-
vivin mRNA FAHX 5 & o
1.5 Western blotting # ] survivin & @ #) & 3&

FEHUAN AR S 2 R BCA S8 Ui B
(40 wg 4T 10% SDA-PAGE, Bio-Rad %% Y 2
FIE 5% R IR A= Wt 141, anti-survivin B JE Ry
1:1 000, anti-B-actin A FEEE( 1:1 000 ),4 CHFH L
VR 2EHT R 40 1:3 000 )ZIEFEE 1 h, YEME,
ECL & {4, Gel-pro Analyzer # {17 EIZ 53 #7, DA
survivin/B-actin i FLERIR survivin B 5 5 .
1.6 DAPI 4 & k46 m A549 Zm i th A

B B 535 BT 6 FLB b, 3 4n i 5 it
FFAHI AL B 708 5 48 h 4T DAPL 4 €846 I 20 it
AT, 3835, ¥ PBS ¥k 2 IR, £ B W[
15 min, Triton X-100 %1% 10 min, PBS PR )5 LA T #
VESSBEE#E 4T . DAPI( 1:5 000 )G Y {4 15 min,
PBS V2 ¥K,0. 2% R H W £ o Leica 2% i il
BE N AEATASIN , BEHLEER 10 S ALEF 22D 1000 44
MR AT, TR TR
1.7 MTT :%#m AS49 2m fie e 38 74

W XA KT 2B DL AR FL 24 1 200 A4~ 41 A 42
il 96 FLAR Y, 4 ik R BE I, 64T e Gk S AR R b
P, siRNA UKL Y 28 o1 5t ¥k B2 43931 24 25,50 .100
150 nmol/L, B B 5 A~ F47 4L, 4L 200 pl,
LA RPMI 1640 35353 25 FIXF . & 37 C.5%
CO, A h 5% 6 h Jo , 8 2 HE 57 150 pl. #
T ISR R T 55 5%, TR LAY B R] S R AT R
Mo FF B BFLINA S mg/ml B MTT 100 wl, & T
37 C 5% CO, WA E 4 h,/NOFE L3, InAZ
FIEHL 100 wl, 527 15 min, T Bio-Rad F#HRIY 570
nm ARG BEC DO, $2LAR 2> 253 40 i 384 7
il IHR( % ) = (1 - SEE 34 D (E/ X IR
X DR ) x 100% .
1.8 44w 2 Rt 52 B

SR MTT 32 6 0 40 B A4 38456, 13 FH DAPT e 8,
U2 LR T AN IR B G R BT i VR B R 50
nmol/L, ¥4t 24 h J57E 96 FLA A 6 FLAAEFL i
NS, 4 R 1 mol/ml. Z544EFH 72 h J5 46
DU AN 3 58,48 b JE A AR AR A R T
1.9 %itsam

DL SPSS11.5 GeitJ3 M #4545 Rtk A7 5e it o3
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2.1 Survivin FHITE G B EF 5T

A EERY survivin THEERH EcoR T \Apa T FR
HlPE N DIRERE T, 1. 5% Bl B vk, Al WL/ 2 68
bp MR R B, 58t It v B 3 A vh (9 77 51 R
FAFF . DNA IR TR A2 1) e B v T 15
2.2 Survivin-siRNA %5 2 3p45) AS49 2882 F survivin
EE S

A549 4IHIFEYE survivin-siRNA LIS , 48 h i
EMMIETT RT-PCR F1 Western blotting, 25 5 & B,
survivin-siRNA J5 67 5% JL GEF0 ] AS49 4 i sur-
vivin mRNA FIE A RIXCE 1.2 ), 38 Gel-pro
Analyzer BEE /T 22 5553 Fr & L, XF survivin mRNA
I A 2 RE IR 2] 85% LA I

AR

Sy

10

Bl 1 Survivin-siRNA #3405 A549 4HAE
H survivin mRNA BJ3RiX
Fig.1 Survivin-siRNA transfection inhibited

survivin mRNA expression in A549 cells
1: Survivin-siRNA; 2: Nonsense-siRNA; 3: pSilencer; 4: Blank

2.3 Survivin-siRNA 123004855 AS49 2a it ég A =
DAPI G o ik 24 A% 4 B0 1 47 A3 24 05 ik o2 A
ToAM A R, 25 X BRZH( blank 4H ) . pSilencer
ZH F1l nonsense-siRNA #4 YL 20 pU A LA 1= JLF N
%, HixX 3 418 o # 5 ; survivin-siRNA %5 Y 20 7] 75
5 A549 I dHT-( P <0.01 ). Survivin-siRNA + JIii
AL 20 ) PR T R B s TR 4P <
0.01 ), 148 [ %) B4 Fl pSilencer 2H [0] 4 1= JC HH .
ZR(P>0.05;K3,%1),
2.4 Survivin-siRNA #% 3394 A549 2m e 4934 54
FHASTRI A B2 (Y survivin-siRNA $59% A549 i, 5%
Yfim 48 h AU 20 B A AR TR O, A RIS 1Y) su-
vivin-siRNA YJHE3H] A549 4 a5 & 4 ); Hirh 50

nmol/L B survivin-siRNA X} AS549 #H Jitg 44 48 B4 $ 1f] 2R
(27.80 +1.64 )% , W] 515 T 25 nmol/L B 4( 14. 40 +
0.55 )% (P <0.01 );1fi 50,100 F1150 nmol/L 5 4L2H4H
J s o 2251 P >0. 05 ).
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Fig.2 Survivin-siRNA transfection inhibited survivin
protein expression in A549 cells
1: Survivin-siRNA; 2: Nonsense-siRNA; 3: pSilencer; 4: Blank

B3 Survivin-siRNA ¥34ERIMTHIE S AS49 FBREATRET %400 )
Fig.3 Survivin-siRNA transfection enhanced
cisplatin-induced apoptosis of A549 cells( x400 )

A: Blank; B: Cisplatin; C: Survivin-siRNA;

D: Survivin-siRNA + cisplatin

2.5 Survivin-siRNA 3% J 38 5% A549 2m e, 33 IR 44 69
B

TEFE G survivin-siRNA J5 IR, A549 4 g
MBI I (67. 11 £ 1. 73 )% J4 HAl survivin-
siRNA $GJe2H[ (28. 18 =1.59 )% 1B & 34 fm, $2 7
survivin-siRNA 51X A549 4t it ity 3 5 31 i) A7 13
[FYEH( P <0.01 ). T nonsense-siRNA + JlIii4A , pSi-
lencer + A FILAR B AR + N4 2H 6T AS49 41 A /% #0
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il % o B 2 DX ), g3 D (050, 22 + 1. 80 )% .
(46.35+1.89)% HI(45.23 £1.76 )% (K 5), 45
TP survivin-siRNA JFRL GE 0% I 35 32 5 A549 41
L XTI 1 14 S

%1 Survivin-siRNA FERITAIE S AS49 HARIET
Tab.1 Survivin-siRNA transfection enhanced apoptosis

of A549 cells induced by cisplatin

Apoptosis rate ( % )

Group
Cril Cisplatin
Blank 1.78 £0.482 44.12 +0. 861
pSilencer 1.52 +0.626 45.00 +1.187
Nonsense-siRNA 1.90 £0.731 45.16 £1.187

Survivin-siRNA 24.18 £0.867" " 64.62 £1.684" "

** P <0.01 vs Blank, pSilencer or Nonsense-siRNA

Inhvihibory mie (%)
= s
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i 75 [ELLE 125 | 50

Sarvivin-silK NA L sl

El 4 Survivin-siRNA #2L40H A549 40 A HIIETE
Fig.4 Survivin-siRNA transfection inhibited
proliferation of A549 cells

Wk dibung =sphite
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B 5 Survivin-siRNA %% 1832 44
Xt A549 4 A& SE YD I 1E A
Fig.5 Survivin-siRNA transfection enhanced inhibitory

effect of cisplatin on proliferation of A549 cells

A: Blank; B: pSilencer; C: Nonsense-siRNA; D: Survivin-siRNA
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85.5% , M 7E 1L H M ZH 2L W LB A survivin 25
HIZRIA ; IF HAEE 21, survivin =R E 5
iy T 25 FIUR B S 5 R V17, Olie 201
IR & PR, i survivin 2 SCEER T ERAN T sur-
vivin BYFRIE , AT 02 SF Mg 4 A 0% 98 T, (] B 1 m it
T X ALY 25 AR FE IR 1 A U . RNA T3
HOARB SR B A R i 2, 1 H. siRNA BTk fg
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A AREFIRYT SOR 0 SR, SR ISR AT YT A8 A
ST LA survivin /E b #8558 48 siRNA 48 5k [
I survivin 7EfliJ5E 40 O RE AS49 W R, LA sur-
vivin KIEFEIRE A549 4 A AY A= K I8 T 6 I EH
U 1 AR Ak, DL ok - 4R R TR 7 108 SRS

AR SCHRHRE N sIRNA B33 22 A B
TR T survivin-siRNA T-HEJFRL, 55 4% A549 4 ity
J&i, RT-PCR #1 Western blotting #; 1 3% B survivin
mRNA FIEE [ 138 I8 KT 1 i BRI, 100 T4 2 1
survivin-siRNA JURLEA B0 ] survivin B3R5,
4liff) survivin 23k A, AS49 41 i B ] H B RH 1Y)
AT A N HARYT 25 W A B, 5 nonsense-
siRNAZHAH Y , survivin-siRNA %% YL 20 20 i 1= 38
HPAT %K ( 64. 62 = 1. 684 )% , F/R M survivin
BT, AS49 20 R XTI Y SRR W S5 1 0 . 40 A
HATH I SZG R survivin FEIRFEARG , AS49 4
PRHA 5 A BEFE ], survivin-siRNA F% 3L 4[] B B
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