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siRNA T2k livin IR 1EXT A& 7% HT-29 At BT REEN I

T R A A REE L, BIA(L. 43 XF F—MBER Hbhft,it® &3 330006; 2. &3 KF
F—WEBER MEH,LH &S 330006 )

[# ZE] 89 %5/ T4 RNAC small interference RNA, siRNA )IT2K A 25 79 HT-29 20 livin 335X HT-29 203458 . J4
T-HR BN, F & A AR livin B9RUE siRNA( livin-siRNA ), 7% HT-29 4/l , RT-PCR K Western blotting 41l HT-29
YL livin mRNA JAR 9 FR3K , MTT SEBG R0 HT-29 4R34 58 , 7 =X A0 B AR HT-29 20 i 5 8 A S T, Al AR 2%
SR HT-29 40 MR 2 PE AL L, caspase-3 TG PERGINRH & AR I caspase-3 THTEMIAEIL. % R : Livin-siRNA # L) 48 h, 5
23 AL B B2 RS BRARZE AR HE, livin-siRNA #5440 HT-29 409 livin mRNA /KB 8 FRE (0.073 £0.007 s 0.395 +
0.082.0.423 £0.025.0.418 £0. 032, P <0. 05 ), H & (A A W B2 T (0. 106 £0. 003 vs 0. 456 = 0. 065.0. 473 = 0. 078,
0.491 +0.045,P <0.05 ). ¥4 96 h J7,livin-siRNA £H HT-29 411 itg 4% 58 i J B @A T 4F M 2H S I TR AR 2H( 0. 564 +0. 102 ws
0.833 £0.127.0.860 0. 153,P <0.05 ), HAMIAT- I (16.5 2.8 )% vs (2.4 £0.5) % (3.7+1.0) % ,P<0.05 ],
{22900 R, livin-siRNA F5Y4J5 , 273 Matrigel BEAY HT-29 4R B /0 F 5 B0 S IR IR 2H[ (31.3 £4.5) »s (101.3 &
8.6).(97.4 £7.8)1~,P<0.05) ], livin-siRNA £ HT-29 ZHfifLf1% caspase-3 {HHAL T X HEZ( 0. 160 +0.023 vs 0.347 £0. 058,
P<0.05). £ 4 :siRNA JTER livin B9FRATH0H] HT-29 2009458 , 5 AR T, 0 40 po 12 22

[ X818 ] 45195 ; living /N0 RNA SEFHIRYT

[ FESZES ] R735.3; R730.54 [ TEtRERD ] A [ XEHS ] 1007-385X( 2012 )04-0392-05

Effects of siRNA silencing livin expression on proliferation, apoptosis and inva-
sion of human colon cancer cell line HT-29

HE Wen-jing', LI Jun-he’, ZHAO Qing-mei’, XIONG Jian-ping’, PENG Xiao-dong’( 1. Department of Blood Transfu-
sion, First Affiliated Hospital of Nanchang University, Nanchang 330006, Jiangxi, China; 2. Department of Oncology,
First Affiliated Hospital of Nanchang University, Nanchang 330006, Jiangxi, China )

[ Abstract ] Objective: To explore the effects of small interference RNA ( siRNA ) targeting livin on the proliferation,
apoptosis and invasion of human colon cancer cell line HT-29. Methods: Chemically synthetic double-strand siRNA targe-
ting livin ( livin-siRNA ) was transfected into HT-29 cells, and then RT-PCR and Western blotting were used to detect the
expression of livin mRNA and protein in HT-29 cells. MTT assay was performed to analyze the proliferation of HT-29
cells. The cell apoptosis and cell cycle distribution were analyzed by flow cytometry. The invasion assay and caspase-3 de-

tective kit were used to detect the change of invasion and caspase-3 activity in HT-29 cells. Results: Forty-eight hours af-

+

ter transfection, there was a significant decrease in the expressions of both livin mRNA ( 0. 073 £ 0. 007 »s 0. 395 =
0.082, 0.423 £0.025, 0.418 £0.032, P <0.05) and livin protein ( 0. 106 +0.003 vs 0. 456 +0.065, 0. 473
0.078.0.491 +0.045, P <0.05) in the livin-siRNA group, compared with the blank and negative control and liposome

H

groups. Ninety-six hours after transfection, the growth of HT-29 cells in the livin-siRNA group was significantly lower than
that in the control and liposome groups ( 0.564 +0. 102 vs 0. 833 +0. 127, 0.860 +0. 153, P <0.05 ), and the rate of
apoptosis was obviously increased ([16.5+2.81% ws[2.4 +0.51%,[3.7+1.0]% , P<0.05). The invasion as-
say demonstrated that the number of the migration cells was lower in the livin-siRNA group than in the control and lipo-

some groups ( 31.3 +4.5 vs 101.3 +8.6, 97.4 +7.8, P <0.05 ). The activity of caspase-3 in the livin-siRNA group
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was decreased compared with that in the control group ( 0.160 +0.023 »s 0.347 + 0.058, P <0.05 ). Conclusion: The

siRNA silencing livin expression in HT-29 cells can suppress the proliferation, induce the apoptosis and inhibit the inva-

sion of HT-29 cells.
[ Key words ]

Livin 247 8 T-#1 i & 11 ZX 1% inhibitor of apopto-
sis protein, IAP )i 51 22 — , 356 £ 14 & 3K T I 98 4l g
RGN, 76 2 80E & A8 P LR B SR R ik,
Livin BABSR BT ML T/, GBI caspase-
3.7 F-9 BTEE, X AMEVE RN N IR A TR S
WARYIAMEIE  livin 7] AES 22 5 e 40 i it
25120 Livin iRk 5 2R R 10 & R K R K T
TS I 0T R AN BB R — IR YT R
AT RTIEESE T B Nivin 2K 7SS B R A0 i
ik B O S TN B B E ARG 5 8 Lk &
PR ZEA R . AWt — AR RNA TR
M ZE AR HT-29 o livin FEF 3K, W
5% Livin FEPRIUTER IS HT-29 40 0 58 5 0 T~ 40 e A
L A AR R R 2R A

1 #MRE5FE

1.1 ##

NG5 i 22 HT-29 AT Ll K 27 i B
AL Livin Bog PR [ X 0UE A ], Y
G s 0 b T S A R B BT AR A iR
RNAi-mate Il I 17875 35 4423w, TRIzol 3457114 H
Invitrogen NA),RT-PCR 5% &4 | Fermentas 23 A,
caspase-3 TH AT & A FE R A YA F] 24
FUMR AL FR AR % Matrigel HEFREIE [ BD 2.
1.2 Livin siRNA #)4 %,

REA RN livin BRI FRIAHY siRNA i 4
LNEE L, SR, Sense : 5'-GGAAGAGACUUU-
GUCCACATT-3'; Anti-sense: 5'-UGUGGACAAAGUCU-
CUUCCTT-3' . A U5 #E Genebank f1i/E4T BLAST, HE
Br5HABIE R EE . FIHEXT IR siRNA 7514, Sense :
5"-UUCUCCGAACGUGUCACGUTT-3"; Anti-sense: 5'-
ACGUGACACGUUCGGAGAATT-3',

1.3 A% HT-29 2m el 2 3

NGB R HT-29 FH% 10% R4 MG 1)
DMEM F;F53E7E 37 °C 5% CO, ThFINGEJE 1 F 46 v
TE RS i R KA M AT A . SRR
O3 M2 AL I BE AL B o (AR 2 A S B A B
e 144 150 nmol/L.,

1.4 RT-PCR &4l siRNA 2T livin 3 B & ik 49 37
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HAE R

K TRIzol $EHUANAE B RNA JFHEA T390 55 5% I
Mo livin @ _EW#51 955108 5'-GTTCCCCAGCTGT-
CAGTTC-3', T it 51 9 J¥ %1 1 5'-CGTCTTCCGGT-
TCTTCCCA-3"; B-actin B L7514 ¥ 51 A 5'-CTA-
CAATGAGCTGCGTGTGG-3', FiiF 51 ¥ ¥ 5 A 5'-
CGGTCAGGATCTTCATGAGG-3'. ¥ 345 livin £ -
actin =) K 435 4 116 bp #1311 bp, PCR %%
4 :94 °C 2 min,94 °C 45 5,55 °C 455,72 C 45 s,
I 32 AMIEIA, BRJG 72 CHEMH S min, R 3% BE
WEEERCHEATHLIK , JF A TR B 37 -
1.5 Western blotting %41 siRNA i livin & & 9
F7 4] 4E A

SRR SR HT29 00, $R OB (AT 1T 8
P e, SR IR B FL Uk 73 B, 5 78 R R 4T
YeRME L. 5% BRI R T TBST W )= iR
B 2 hs SRIGHIA 12500 #9 livin —3T, VSR A
1:1 000/ BRBL A e, N 2 h | b2k ik
A HEHATEE T, LA B-actin fE NS
1.6 MTT %4 siRNA %48 ieL3% 74 69 % v

BORHE AR K3 ) HT-29 4010, 28 JE g i 1k, LA
5 x 10°/ml4i i 2% BE 4 AP T 96 LA, K532 24 h )5
BEATHEYE 05 T 55 YL 5 24 .48 .72.96 h il A MTT
VAR 200 wl, ZEZEEE 4 h, 7 B, A 100 ul
DMSO , Z iR FE 15 min, BEFR{LT 570 nm 203052 H:
B BEAE( Dy ) LABSTRIA RS, D {8 R A5, 25l
ERNIE
1.7 AR AN siRNA xF HT-29 28 6 & B F=
BT

BEYL 48 h ISR HT-29 40 i1, B3 4 1k , PBS
VR, 70% & T E 4 12 h; PBS ¥ 1 W%,
A PLYEHE 4 °CREEYL(E 30 min; 285 AT 40 i
SCRL DN 240 L P9 DNA &5 8, 40 BT 1 x 10 200 JfL 1% 248
it 30 EL B R R B TR
1.8 Matrigel F BE4Z % 3480 siRNA *F HT-29 4m
e SR DAL

Transwell % NIMASE R FEIE, FEMNIMA S
10% G4 I35 1 58 4 55 37 2k, 37 °CTF JREBR R 15 1 A
Transwell MU &, JCIMLIE B 2 W1 30 B¢ Matrigel ,
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100wl fmA b3 K 52 55 28 A xk R 20 20 O T
1 x 10°/ml ) FRA0 LB, B 200l fiInA B2, FURE
A 24 h WRIENE o dnis, W idsE T i,
1.9 Caspase-3 & M4 M X 7] &40 siRNA x5 HT-
29 20 Jie caspase-3 &Y H R

Caspase-3 T PEAR IR &4 caspase-3 J¥ 94
SRR Z IR 2 % A A, SiZ KPP caspase-3
BYDIE , € Kk P B 85 Ok, Al o Al AR A\ =
405 nm ) HHGR FEAE , 3715 caspase-3 [ AHXT 1
PEo SEEGHRIE caspase-3 1 P4 I 2 55) & U I 43 20
PRIATIRAE
1.10 “itsae

TR « s JEIFRoR, R AT SPSS 16. 0 K
PFIERT 307, A LB R ¢ K3, P < 0.05 5 P <
0.01 I FRR2Z27A FIH R

2 # R

2.1 Livin-siRNA #74) livin mRNA #9 & &

SEERAE IR 1 ) BoR Y livin-siRNA J5 48 h,
livin-siRNA 5258 20 HT-29 408 livin mRNA A X}
FEIKIKFEH 0,073 0. 007, M55 (20 B4 %) iR 20
K NE BAK 4 livin mRNA AH XF 26 3K 7K 7 40 51 A
0.395 +0.082.0.423 +0.025 % 0.418 +0.032, %%
R, livin-siRNA SZI04 livin Rk 5 R P <
0.05 ), 1= A2 9304 X5 B 2 M g Jo Ak 2 3 3k TG B
B2ERF(P>0.05), HILHER, livin-siRNA B84 2040
il Livin LR KIS

1 RT-PCR #&il] livin mRNA KJRiE
Fig. 1 Expression of livin mRNA detected by RT-PCR

M: Marker; 1: Untransfected; 2: Negative control;

3: Liposome transfected; 4: Livin-siRNA transfected

2.2 Livin-siRNA #74) livin & & 69 & A

SEEGEE R/ 2 ) BR, livin-siRNA #4548 h,
HT-29 4fi il rfr livin 25 11 A9 6 %5 BEfH R 0. 106 =
0. 003,125 [ 20 . B3 Pk X B8 41 K fig 5 44 20 43 ) 0
0.456 = 0. 065.0. 473 = 0. 078 &% 0. 491 + 0. 045,
livin-siRNA 201 HT-29 4l livin 85 R A= H

Xt REZH B 5 FAR( P <0. 05 ), 25 [A2H 3 X e 2H
MHEBAR A livin KIKTLEF(P >0.05), AL
7, livin-siRNA B R livin 25 FH AU RIA .

1 2 3 4

B2 Livin-siRNA #2406 HT-29 A9 livin B AR
Fig. 2 Livin-siRNA transfection inhibited
expression of livin protein in HT-29 cells
1: Untransfected; 2: Negative control;

3: Liposome transfected; 4: Livin-siRNA transfected

2.3 Livin-siRNA #p4] HT-29 4a 2,64 38 74

SEEAE R E 2 ) R, livin-siRNA #5445 24 h,
livin-siRNA 23640 HT-29 403458 5 08 T AR 4 Fixt
WA TC B 22 5%, M5 YL I 48 .72 .96 h, livin-siRNA
SEYGZH HT-29 200 i 33 58 15 WY 38 A8 7 %6 BE2H K2 g Jox
(P <0.05 ), ifii X HE 25 1B I A 26 41 it 348 78 G
W25 ( P >0.05), HILHE/R, livin-siRNA JTER
livin FEPRKIBREASHN G HT-29 40T IE

— 1.0 —®—Negative control
Qg —Mm—Liposome transfected
= 08 —A—Livin-siRNA
5
5 067
s
&
'S 0.4 r
a
= 02}
O
0 L ! L 1
24 48 72 96
Time (t/h)

3 MTT ;& livin-siRNA XF HT-29 4038 5E a9 H0 #11E A
Fig. 3 Inhibitory effect of livin-siRNA on growth
of HT-29 cells detected by MTT

* P <0.05 vs negetive control or liposome transfected groups

2.4 Livin-siRNA *+ HT-29 4m it 78 = F= 48 it J&) 21 64
EAD)

1 B8, livin-siRNA #4ll Livin 3K )5 , HT-29
AN H A T 20 T B IR AR AL (16.5 +
2.8)% vs (2.4 £0.5)% .(3.7+1.0)%,P <
0.05 ], 11 %t HR 21 K B Joa 44 2 [\) JC W i 25 S ( P >
0.05 ). livin-siRNA %4 J5 HT-29 41 Jid & 3 43 At
KA, EERIA S WM LG, i G, /G,
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AR B LA T, 5 0 BB 2H M NG T A 4 FL g 2 R
HAG %2 X(P<0.05), HAT I, livin-siRNA

Sy n] B R A0 HT-29 40 A i T A BE 20 S
BT G/G, #.

%1 Livin-siRNA 3t HT-29 4050 #1575 R AT KR 00m
Tab.1 Effect of livin-siRNA on cell cycle distribution and apoptosis of HT-29 cells

Group G,/G, stage ( % ) S stage (% ) G,/M stage ( % ) Apoptosis rate ( % )
Control 35.4+2.0 50.6 +4.5 14.0 £2.5 2.4+0.5
Liposome 36.6+2.3 52.0+£3.9 11.4+£2.6 3.7+1.0
Livin-siRNA 49.0+4.1" 37.4+4.6° 13.6+£1.9 16.5+2.8"

* P <0.05 vs control or liposome groups

2.5 Livin-siRNA #74] HT-29 %m jL 6942 %%

ZE 1L Matrigel 59 20 AR 45 5 AT %R HT-29 4 ffd
MIRIMRZZRRE ST o 45 WoR W RRZ R A4l 2 05
JESRY HT-29 ZHMI%h( 101.3 +8.6 ) 2(97.4 £7.8)
A, T livin-siRNA SE5G2H (31,3 £4.5) )4, 5 # W
SRAK T XS B K g AR ZH( P <0.05 ), H X IR 4 )%

BRUARAAA L 22 5 G (P >0.05 ), $#n
livin-siRNA REGETEMSMHI HT-29 4R =72
2.6 Livin-siRNA #2#t HT-29 48 2, caspase-3 # & 1L

Livin-siRNA #4YL)5 48 h ik HT-29 40 A, A
caspase-3 114, X FEZH Il livin-siRNA SZ56 20 HT-29
YIBEL 1Y caspase-3 {1 14 4l S 0. 160 = 0. 023 &
0.347 + 0.058( P <0.05 ), Al WLAE YL livin-siRNA 7]
i HT-29 4L caspase-3 TG PERS N,

R I

PATAMEIEEH livin 5 K0 KAk R
HHK, Ashhab Z5°% 23 4G I 1 45 7 98 40 i & HT-
29 SW480 .SW620 #i1 LSI180 H livin mRNA )3k,
I HT-29 4 il 5 223K livin mRNA, SW480 4 ity
SEFRPE K Livin mRNA , 11} LSI180 FI SW620 4 il K
R 2] Livin mRNA 19215, Yagihashi 25°° 76 K
FELA ARG IS Livin mRNA (33 35, [R] i) 5%
I3 BT livin PR 5 & #2758 livin 0T 7E g —Fh
BRI MR PR . S Ziad 251 S% P [ A R
S B8 I 22 92 A 0 R g ok R 8 3 I3 R T livin
PURAG = A, BT livin FLAKEALE 25% 1) 'S 38
Jifrged £ b S S R R RN T Livin UL T DAFE Ry
WO B o 0 AR IC . BEAERTSE T
7R, livin 7E Dukes’ B #1145 B g 4l 4 p 383k LA,
HEBERGHGEARA X, 7R livin 545 B
RIFAH—ERFR

AR RNA TP ARG Livin LT8R

XF HT-29 HfIAEY)2#4T R 52, & AL G )
livin-siRNA BEWZ A R HT-29 L livin FEK
(I35 , Livin JEREMHE , HT-29 40 i 38458 i ) Bl
HL TR, 5 Yuan 252 F0 Yang 25 BOBF ST 45
R, X PTRER livin BEAH] HT-29 4HAJH 754
PEICHESE , Y livin R THEIG , HT-29 41 i 4
TN AWESEIE K IR, S0 Livin £ FRIK S5, HT-
29 4 I 1% 240 B ] 40 R 404 L S A A e/, T G,
WIAHMIHE N Livin X5 200 68 30 52 o (9 1L 1 1 AS T
# oEAR" %W, survivin BE 95 R Cdk4/
pl6INKda & & ¥ iy pl6INKda, JE 1, survivin/
Cdk4 B 59, JE G Cdk2/cyclin E, 53 Rb &
FI2BERR AL, o 2l An B A 0, o 0 Ll R DA G, B9
PER S W, HE3E G,/ MG g7 PR 348 5, 90 7]
T-, Livin 5 survivin ¥ )8 TAP FJ&E % G, 25+ i zh
REAHML, FTAER S survivin AHALAG 77 =X, 2k 2% b
200 L P 240 L SR B A

H HTE AN SETF livin 5 08 42 28 P 09 0F 5% fef
WARGHE o Liu 28 ") siRNA UK AR SE Y T
FEAN Bk SMMC-7721, % BLUTER livin 7] B 5 s 55
SMMC-7721 HffIfZ 28R ) . ABFREE RS Liv 5
S IR, UTBR livin FEPH IR 5 , HT-29 41 A 28 540
O B> 22808 I N . Livin 54001%
ZEVERC B HL A 0 AT 2 (LA BIF ST & B, sur-
vivin 5K 1R 8 P A 5C , survivin 8% 0B 5 K
Ji73eE SW480 AR AR 7E G,/ M, S |l 22 i 2%
fic, PTRES | A A0 B P T e, i 5 R A A 28 e )
R A survivin 23K AT A bR I A A= m R T
VEGF W3RIE, [ ] K i SW480 4 it i 1= 72
PEo BEAh, 38 0T RE i K HE T 4 A AR A TS
MK A AR 28

Livin 4TI TALE 0 AR 58 2 I, caspase-3 J&
PAT AR5 5% 538 B FU7EAY — A BN caspase
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ARWFFEFI A livin-siRNA 1 Livin FEH R A5, &P
caspase-3 MUTH PEHE 5% . X JE R livin X caspase-3
HAMGIWEH, S HRIEMEH G, X caspase-3
HI 55 . X 5 Irena 45" F A HeLa 408 & Liu
ALY TR FE I I 9 A0 I 2R 5637 AT I 9236 45 S AR
o 1B Vucic 2 2 HFFEIA A, livin Xt caspase-3 fll
caspase-9 BYHN I /E H 2 K F XIAP, Jf: & B livin A]
BREE G M LRIAR caspase B15 #5( second mi-
tochondrial activator of caspase, Smac ) 8] $2 1) il
caspase-3 M7 -

B2, livin-siRNA 8 A &40 ] HT-29 20 Jg
livin FEPHYZRIR  Nivin FRGAD S, HT-29 213
B R ZERE I K, A R 0041 & A2 U, caspase-
3IEERIIN . Livin JERAELS e 0 kA & R il
—EVEF AT RE I 45 1 9 R IR T R . AR
RO 4 J i 10— 20 2R T A 0 B A S 880K, #R1°F RNA
THEAMEN Livin DX/ AR B S2 0
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