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Livin K45 %14 shRNA 31 5 = Hela 28 i F T B9 22 i
TFHA, ZEFEL(RNEPHEKRF RAFEFRE WEWAER 4274 KX 430022 )

[ =1 HI: R ERIINY Livin S BIRC71, BIRC72 )45 % 3¢ RNA( short hairpin RNA, shRNA )R ik A%
Ye Hela M, AT HAT Livin 3 PR T8RN S5 S Hela ANMEJAT-89FE T . J71K: SR IS R MARAEs e 5 % Hela 40D, 56
SEH 5 i PCR . Western blotting 607 YL A5 ‘B 806 Hela A0ME Livin 55 H 45 DUECREE H 28 192810, 8 shRNA ik 374  =X
N HE ARG I ASTF ] 24 .48 .72 h ) RIARMIPA T2 . &5 R BRI SRR A 6 L300 48 h % 24 .72 h 5 5% % pGenesil-1-
BIRC71 .pGenesil-1-BIRC72 J&i Hela 4l Livin % DUECH 98 P <0.05 ), 8 B A KT B FRARC P <0.05 ) = 4
AREEM 24 48 .72 h JT-3 FE YL Livin shRNA AN AT TR 0 35 TXF IRAH( P <0. 05 ), B [ 48K 2472 h ) TR T FAH b
B, SIS B Livin (9 shRNA EURFk BT LU 280Rs S M BELRT Livin 350 323 , W) 0425 S 0B AR I 1
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Apoptosis of cervical cancer cell line Hela induced by Livin isoform-specific
shRNA

YU Li-li, WANG Ze-hua " ( Department of Obstetrics and Gynecology, Union Hospital, Tongji Medical College, Huazhong
University of Science and Technology, Wuhan 430022, China )

[ Abstract ]
isoform ( BIRC71, BIRC72 ) into the cervical cancer cell line ( Hela cell ),in an attempt to observe RNAi-mediated silen-

Objective: To transfect a recombinant short hairpin RNA( shRNA ) expression vector targeting Livin gene

cing on Livin gene and the induction of Hela apoptosis. Methods: Hela cells were transfected with the recombinant plas-
mid pGenesil-1-BIRC71, pGenesil-1-BIRC72 and pGenesil-1-HK via Lipofectamine " 2000. The expression levels of Livin
was determined in Hela cells before and after transfection by fluorescence quantitative real-time PCR and Western blotting.
The apoptosis rate of cells was determined by FCM 24, 48 and 72 h after transfection. Results: The transfection efficiency
at 48 h was higher than those at 24 and 72 h. After transfection with pGenesil-1-BIRC71 and pGenesil-1-BIRC72, gene
and protein levels of Livin were significantly reduced ( P <0.05 ). The apoptosis rate of Livin shRNA transfection group
was significantly higher than that of the control group, and increased with the prolongation of time ( 24, 48, and 72 h;
P <0.05). Conclusion: pGenesil-1-BIRC71 and pGenesil-1-BIRC72 can effectively reduce Livin gene expression and
induce apoptosis of Hela cells.
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Livin FEPRE A 1241 25 F1( inhibitor of apoptosis
protein , IAP )G I — 8T Ot , HAE NS Z Fh I
g I TSP DR TR ST NUY AN 7L N BT
JhdiE B U FUIRE AR . R RS i A e
ROV B YIAHOE 0 AT RE AR V5 S R A ML U TR YT
(f)— B #E L. Ashhab % W T %L AR AE 2
ANBY 45 AR S R ( BIRC71 R BIRC72 ), 43 Bl i 44 A
Livina, Livin3

ARWFGERRE Livin 5 2238 T8 30 L & RNAI
P SRR S A ) A DR 2R B R L K Livin PIFD 5
FAAR( Livino 1 Livin A% %& 3¢ RNA( short hairpin,
shRNA ) A% 32 38 B A 73 0 e e A E 55U Hela 4
JEL, RS HAM ] Livin FEPR 23k R A5 250968 200 e 4
TERYRCR , AR B BV 19 3 IR T 7 iR S ik S 00
(/5

1 HRE5HE

1.1 E&K5)

fE A Lipofectamine™ 2000 4 3 [ promega 7%
AP b, Trizol HR /NS IS \DMEM 4 Gibeo 23 7]
77 i, SupperSeript 1% % 5% 3 ] £ . PCR X 7 &~
Ferrmentas 3 0] 7™ il , ST Livin 2 5O BT IA K B
P 3 M ebioscience AT 756, SYBR Green | 7¢
GGk 32 E Biotium 23 H] 77 i, Oligo( dT18 )24 |
YR Invitrogen 24 F] 77 i, ANTP Fl Taq fff Ry K%
FAEY TEABRA R, N Annexin -FITC 7] &
HERRAF e B H N Livin shRNA A% KK
JFRL % 44 ( pGenesil-1-BIRC71, pGenesil-1-BIRC72 )
K FRPE XS BE( pGenesil-1-HK ) FH EH T h gk, e
pGenesil-1 [ U6 J&i 3l ¥ N it BamH 1 F1 Hind 1T P4
RO Al A THF 5, B R IEE R FH 2 R 5t
P, K/NR 4.9 kb o
1.2 Hela 235 7

U Hela 20 b BIRAN B2 B 1A R} 52 56 25 DR AT
AGEEAIAR . FH A 100 ml/L /NIl (1 x 10° U/L
HHER 0.1 g/L 5% KA DMEM K 3R M7E 37 C |
5% CO, YA LR AR TR AEAN, (B8 2 il L
AN A KR
1.3  pGenesil-1-BIRC71, pGenesil-1-BIRC72 , pGen-
esil-1-HK %% % Hela 2m 2,

S P An L A T X B K B YL FiDRS Hela
HMLHERPTE 6 FLAR , FALo 8 x 10° A2 A, 1 4
i 8 il TE I T S Bt AR &R B9 DMEM B 5% W, 4%
Lipofectamine 2000 277 5 BH 4
1.4 K52 F RT-PCR Al i 78 49 B Livin

AR Ed

ZHESCHRL 8 s hneko gl o A 41 4% Y4( pGen-
esil-1-BIRC71 #l pGenesil-1-BIRC72 .pGenesil-1-HK )
FIUAREYL) Hela 40029 1 x 10° >/ 20, $2 B4R i 5
RNA ¥ mRNA ¥ 5% 5t A2 2 ) ¢cDNA, PCR JZ ]
EREFIMA WX R B-actin. Livin 5191750
7:5'-ACAGAGGAGGAAGAGGAGGAG-3"; FifE: 5'-
GCAGTCAGCGGCCAGTCATAG-3" , 4™ 14 7= Wy K 5 Ky
116 bp. B-actin 51 ¥ ¥ 5 K b ilf: 5'-GAACGGT-
GAAGGTGACAG-3'; I {if: 5'- TAGAGAGAAGT-
GGGGTGG 3", ¥ WK J& 2 168 bp. I 5% A4
94 °C 3 min;( 94 °C 30 s 57 C 30 s, 72 °C 30 s )45
MEIAR . X} Livin S PIXBE B-actin 53 547 5E B o
Y6 i PCR, A5 B JG cDNA B FAPEXT IR &5
DL CuEZRR , HA SOR - AN IO N 48 N 9608 i
PRGN BA H B DNA A 8T A4 18 3580 LLBA
PEXTIIES ),
1.5 Western blotting #-) it J& 28 i, Livin & & &k

ARG e 48 h 5, 43 3k 4541 Hela 4
I 1 x 10°, SR ECAH L S 85 (1, #5497 5% SDS-PAGE
BEIEHLTK , LGRS AR AT 4E R, Livin HTAK 1: 500
Fi et P A, BT =90 1:5 000 FBEF & 1 h,
2z ROt A, ZOCARAURE . B M Livin
J% B-actin H] BandScan5. O #4517 B BE 4, 70 B
E=ESAN Y PONIE N
1.6 A X pe sl m i g 4a ie A o

BUE YL 24 48 72 h 1Y) Hela 400, THAL40H , 5%
A5 ml BT ,1000 x g 4 CEL 10 min, W4E
Y, 35 BT, 4 °C R Y PBS YE4NAE 2 &k,
250 pl 45 5% v R EE B R T AN, 0 L B O
1 x10°4/ml. AIA 5wl Annexin-FITC 1 10 wl 20
pe/ml LN EE( propidium iodide , PL )& W, 15
G T2 RO T 15 min, 76 N 100 wl
PBS, 4R AT
1.7 %itzan

SPSS10. 0 BAF#EAT /30, iH R TR & 5 R
IR, EMTSARIZES P <0.05 NN ESH B %
PERE Y.

2 & R

2.1 Livin shRNA F ik 8 AR xt Hela 200869 s oh 45 5
Yy 24 h BB YOG T AT UL G 20 i
A O R, R YL MR WG RS,
Peplite 48 h A9 FIB IR, 72 h J @5t
FAMFRBZEHGCE 1),
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1 RHBRIEVE HeLa S48 h( A ).
72 h( B )RR BILEBHIRIA( x 100 )
Fig.1 Expression of green fluorescent protein in
Hela cells at 48 h( A ),72 h( B ) after

transfection under fluorescence microscope ( x 100 )

2.2 FHRAELIE Hela 2000 Livin 3 B 8 &k
Hela AL 7 55 P shRNA KK 24K pGenesil-
1-BIRC71/BIRC72 YER)5, 24 . 48,72 h, BIRC71/

BIRC72 FEF Y Cr {E7 B W38 0, #2785 Hela 20 e 7E
4 TR 5 Y4 5 BIRC71/BIRC72 H: [ mRNA #£ Il
B R A B 0 BB 4 K 25 1 xF R 4H BIRC71/
BIRC72 FEH CoETCP AR fk( R 1),
2.3 FURAEIEIG Hela 288 Livin & & & ik
YA YL 48 h J5 , PISEERZH A RRZE Livin 22 14
BRI ek 20 (1.3 £0.65 ) .(1.0 £0.37 ),
(2.30.13), WL SR RAM L 2Z R A
Giit (P <0.05,F 2), HIESS, S %
111 shRNA e 250 4 5 M DTER Livin JEPH, $10H
HE &L,
2.4 FHRAIIE Hela e ey A =
YL YL 24 48 72 h Ji, FISEEG 20 55 B XT IR
ZH RIS T B AN A B, R TR B B P <
0.05), ¥ — # U B pGenesil-1- BIRC71/BIRC72
shRNA A ] AL VE Hela U0 T-AIVEFC 6 2),

*R1 FARREELIT Hela A0 BIRC71 1 BIRC72 #i Ct &

Tab.1 Ct value of BIRC7] and BIRC72 in Hela cells after transfection by recombinant plasmids
BIRC71 Ct BIRC72 Ct
Group
24 h 48 h 72 h 24 h 48h 72h
Control group 22.15+£0.31 22.53+0.28 22.86 +0.19 21.13 £0.25 21.56+0.15 21.80+0.24
pGenesil-1-BIRC71  25.64 +0.65" 30.64 £0.72" 31.58 £0.83" 24.54 +£0.87" 28.76+0.75" 30.28 +0.92"
pGenesil-1-BIRC72  24.86 +0.79" 28.88 £0.67" 30.53£0.86° 26.78 £0.86" 30.79 +0.88" 29.65 +0.87"
pGenesil-1-HK 22.24+£0.23 22.76+0.32  23.02 +£0.27 22.12£0.20 22.69 0.3 23.03 £0.22

*P <0.05 vs control group, pGenesil-1-HK group at the same time point,respectively

M1 000)

42

(p-actin)

33
(Livin)

B2 Western blotting #& il = 28 R L
FREMEMERET Livin EERE
Fig.2 Expression of Livin protein in transfected
Hela cells as detected by Western blotting
1 :pGenesil-1-HK; 2:pGenesil-1- BIRC71;
3 :pGenesil-1- BIRC72

3 i i
VLA, AT A S PR I 5 8 8 g 431~

A G BRI I 2 — o Livin J&453 & BLAY TAP
TN, IEAERNT Livin BIBFSE WG £ . BF
¥R Livin W] 38 32 22 P g 42 HEH0 40 L 08 T 30
caspase {1 . S5 MR IRSE H 7 TNF )N S 0915 5
el SR «B AHEAE RS, BRI E R IAP
G BA T R R A b A

x2 BHARNERFAERE Hela 0BT % )
Tab.2 Apoptotic rate of Hela cells after transfection by

recombinant plasmids at different time points( % )

Group 24 h 48 h 72 h
Control 0.2 +0.11 0.5 +0.20 0.8 +0.25
pGenesil-1-BIRC71 ~ 5.85+1.32° 10.87+2.1"° 14.9 +3.48°
pGenesil-1-BIRC72  6.78 +1.45° 12.75+2.23" 16.92+4.05"
pGenesil-1-HK 0.83+0.13 1.65+0.32 2.89 +0.39

“P <0.05 vs pGenesil-1-HK group at the same time point,

respectively
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RNAi LR 45 5 09 mRNA 4 H AR, AN AE
A5 L mRNA AR Pk, B fooe pE s il 4
P AN AR O X 25 5 S e 0o AR B E A E Y
pGenesil-1/BIRC71 F1 pGenesil-1/BIRC72 shRNA E
MR IR B, A e IR T L 1) 40 L P9 52 A shRNA
FEPR A 4 s 10 S R P 3 28 o R 00 SR AS F E  T)
i) Kasof Z5 " A Livin = SLUF% K& GFP Fx
1C1Y pTracer JTUkL P [A] 5% Yt 323K Livin ) Hela G361
YL R AN R 38 Livin 1Y SW480 AN &, & B L
JF 5T 79 b 4 22 A G B P 4 e s o TR 2 Ui
DT 80% ~90% , T X e — (14 5 e A0 AT A
VLB Livin 2 XFEANAT Livin 335 B Al 20 g 2 42
JHTAEH .. SAMREE R 3.

Ashhab %+ & B Livin 59RO [7] S H 44 (4 47
AT VEFS WA A 22 19 18 D& IR A K, Livina
(MMidE Living ) e ] B2 MR 46+ FK ( staurosporine )
WA T, AR R A 2 RE SR T30 H A bk
LivinB T .

A 5GE K% B pGenesil-1/BIRC71 F1 pGenesil-1/
BIRC72 ¥J0] /55 Hela 4008 T, Hoafs 00 T 1931
o TEHA 4 25 5 M Livinae FN Livinp 376 755 508
MBI T R R R AR

Livin SEPE N TAP G — A EZ R, A
BRI T AER M EEEEA:(1)FE Fas/
caspase-8 5 FIILT - Z ik b MAEA 5 %R -C/
Apaf-1 1E I ZR AR 2 ELEAM I caspase-3. (2)
Livin 5 TAK1/JNK1 &4 X%, Sanna %" & B
XIAP NIAP . Livin W] i i3 5% A6 A5 4 PR 300 B0 1
22 B4 0T A 3 MO Y 7 2UE C-JUN N-K
il 1.2 3, B A6 R E A 2R -1 8 LR Fas
BRI T, (3) Livin 18 35 % S R H T
B TG 22 5 W2/ 75 A R AR R IR A, DA 15 145
HEASTREPETAEM . (4)#d5 TNF 2
IREES  HNZ I T8 42 . Kasof Ll 2GS Livin
mRNA [ 5505 Ye 33K Livin (1) Hela F1 G361 41
Ml 2 K AN 23K Livin B SW480 B 401 2 , 98/ Livin
(12235 BN A (IR 20 HE ) A0 252, T SW480 ) 4t Ffd 3
JUFAR 32 50, W] Livin mRNA 263k i /b Al 2 fifi
caspase Ti PEIS I K2 b Jed 40 B 4 12, 4275 DA Livin
B ARYT R R AT AT

Crnkovic g"’:j‘[ mfl‘ﬁéﬁf??fiﬁtﬁ M Livin 2= H7E
B A TR TR VE I o AR R RS 1 2L Livin
ek B T 92. 9% ), 78 IR 4 i 2 2 dn
I 80.0% ). i siRNA YE4T Livin 3K F3k T4
Ji B 9 4 B X6 AE Y7 ( etoposide, 5-fluorouracil Fl vin-

blastine ) B2 BT W) BURME B m . R L
Livin S8 SIG T A & ARG R AT 5L .

RNAi £ R A Wk i) e e R FS 5 i Y G F %
AR ABI S KRG e o 7E 22 O FL S b g
Bl Y I DRI ] ) = W N TR O G Y J 48 ~72 e AR
AT S H 240 0 T 3R AR A A o R A e g e
48 ~72 h W 3G, (LR B 2 QL A3 G SR N 1Y
W5, BRI AW 52 5 B — 2D A & Livin () shRNA
[Tk AR L Y Hela 201, 37 Fo e R AN 3R
T AT A 20 ] 2R 1 I A 2kt T, M AR R
TR IR ) Livin BEP Y shRNA ELAZ F R 2k K
A W RS, T LA 8 BT Hela 403 Livin
FH R EIE 15 Hela AT Livina 1 g PIFp
SRR B SRR T BRI AR AL, B
Livino F1 B PHFP SR IR REAE 15 5 8 S0 T 1)
PR . WFFTHRIR, # ) Livin B9 RNAI £ R7EE
HUE IR T B WA 0 N E, A R 2
WFFEHRAE T AL SR IR,
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WG 22 Z B2 phosphatidylserine , PS )& F AT T- 4N R M) —F EHEFRE S T ©REE — Mo B g &4 11
TR RSB R AR IR . HATIRZ BRI, PS A LIGE i 5 — Lo e 43T AH 45 G DA T A 5 5 I 200 A %80 T 48 e 1 1151
B, Hh KRRy PS 85503 T# R —LE Mk 17 o

I s 15 I 240 L 7 80 1) s U T B, T HLSK R A% 0 REBEATR K 73 F MFG-E8 192751k D8OE Wi i, {H MFG-E8 %
FEIRFEGILBE IR AR5 T 0% I B 15 W 200 DA L 5 DAV vl 1 T 0%/ N I I 4 R B L30T 400 2% 1, M s 5 W 0 AN 3R AR 1K
P MFG-ES , fRI-F- N RE 3 2 X 2 A0 M A AR W T B o BRI A S e (T R 40 12 5 SRR AT 200, 1 28 FH /0N BRURE s 4 ff 4
JEG AT E] 1 200 ZFh 23T PIAR, I B & BUH A A9 B FERERTIR KATS-18 B S 70 B At 410 il I s 200 B X T A M 1) 5
WA o B JE T AT A R BB 2> MACT * 18 i 4 R R 1 KATS-18 454, F W1 i Il 15 M 4 i 3 ik i b AR e I, Bt
% E KATS18 FTRI BT, VB SR Fl T 054 S B A0 T 19 32 38 T B SR, il 3t JL R I ST 52 50 % BRAE KATS-18 BHPE /3475
LR 36 A ANE BT & TIMA CDNA . 3R UERIA SRR 455  /EE 1 TIM4 CDNA Fr B A\ BA/F3 4ifiah, &
B AP AL & KATS18 HYRE FIARAE , f A TIM4 & KATS18 RS RSB

Real-Time PCR 43#7 & B, TIM4 RNA FBLRINTEE 8 I s B A0, 76 i SE IS IR R 175 5 00 I s 5 e 240 i A B B ke R 1
KB DC & A ik s R AUrh R ZERIRAE U IR bk 2 YR AR, ELANZRIAAE MACT  dHiff

SR TIM4 768 T AU N A R T VR VR R SR e gy T 2 A% AL 40 itk NIH3T3/DNASE II #1 NIH3T3/
DNASE [1/TIM4 , 5 R [RIZCR AT CAD™ M i 20 Mg 255 & — 2 B [F] J5 4 TUNEL * B EAH LAY B 43 Lk, & A E ik TIM4
PR 20T ARLZELA W08 T 2 B A ) B S ko B A 35 . kA, 6 3K5 DNASE. 11 AN TIM4 () NTH3T3 403 I A 40 W 15 & 4 e, if 5L X
JH T AN A WA R AT LA KATS18 PRl i AR il . #E— 805 T TIM4 BERS5R 335 DNASE I A9 NIH3T3 41 fLhy
BWETIEE . SAHE TIM4 FEIR N B DIRE , 1EE FH KATS18 FIXT BRHTAR M HIIEFH T CAD™ /NG, Bl e Pt ZE KA i75 5 Wi i 200 A o4
T7o KB KATS18 41 A7 A FH I o 55 T AL, U TIMA 78 4% PNl T AR a2 8 T 4 A 7 1

RBFFEIX TIM4 (R HER R 73 FHUH] AR T TIM4 JBSMBORI FC RLA B H o 255 R BIZRLA 8 A 0T LUE 2 265
Annexin V B &5 A AT A0M ; 2 —2 & B TIMA-FC 7] AZ5 A PS (HARNRELS A HAB NG . Ve Bl XU HE T TIM1 . TIM2 I
TIM3 Y FC Bl&E 1, Bt IE R B S S r R 3, B A TIMI-FC B4 & A AEEF F 454 PS. FIESCIR4E R 5 TIMA AHA,
TIML (k4 n] L2 HE NIH3T3/DNASE I #4 A48 M0 PR T- A0 A 0 A e T RE . i 2 WP — A 25432 5 TIML F0 TIM4 45
4 PS AEE N T —RZImAE M. K TIMI H1 TIM2 & TIM4 F1 TIM2 B9 IGV F1 MUSIN 58 B 45315 FC Bl& ik,
RIA S TIML 5 TIM4 gV 85H 80 #c G 5 H AR S s & PS, W] TIM1 58 TIM4 5 PS &5 & AR 4b T IgV &5k .

LS A AL BEF= AR AMA  SMA RSN R T R FE3K PS. AHFITAMARE & T 45 4 3535 TIMI 58 TIM4 (400, fE& LT
BRI YL Nk BA/F3-TIM1 F1 BA/F3-TIM4 ; % L5 BA/F3 HAH L, A2 K P A9 B Ah A0 I ARAR T L5 4 AnnexinV 5 LT
WLEE e IRIX WO A0 BT A 5 2 MR A URLARVE FH . VEZ 4% TIM4-FC 1 BA/F3-TIM4 41 g tL55 % , [5 i) ] Annexin VL3, & 31
Annexin V GEH] BIMEHIPIE 25 GRS, VEZ M TIMA-FC MY ORIA S TIMI-FC AHAE JHA I T 2 454 71, R 454 S8
I, MR RS BAF3 41 A4 SMA BE 52 750 AR Pk A2 1E D 2 B 285 6, 22 0 TIMIL 0 TIM4 B9AR B AR 2 R AMAEA S

[ MIFESE #5%, T252 %M. Miyanishi M, Tada K, Koike M, et al. Nature, 2007, 450( 7168 ): 435-439. ]



