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Livin siRNA E4 RfREHE L ER K562 4A0iE5E | T i 25 B =20

IR Z BN T R, AR hE (T PR BERI 2 B L3 B2 B i R BB R 2 LR g BT AR S i a2 | o
P 400014 )

B OE. B W B EAR R SRS Livin 3L 5 K562 4uiariss T R e R, ik R
R TREH AR HE 7] Livin siRNA J B sg b 2 2F M JBURL pSES-HUS i, SR 5 515 22 UKL pAdeasy [R] U5 5 21 , K i 2 Wl Dy 1) ot
B NE BN S 77 5L Y HEK293 AT, e Fe B iR = 1 B2 19 TR ZH R 88 AdS-Livin siRNA |, 30 HUR YL K562 41,
¥ i Real-time PCR Western blot 6;{ll| Livin 5 R ) TR0 , F MTT Fnm U 2m i {0k i 5 K562 4ii i 48 P T R £ 25
MZGIOC R, &0 LTI 4 IR 8 AdS-Livin siRNA, JF B0 K562 41/, 78 mRNA A& [ 2 AN /K P 344 ) Livin (1
Feik o UFSLE i EABRATEE TR Livin ZER, n a0 K562 4R 7E , 42 208 1, 3 H X B 8 2 K AR LA
stk 85 HEAMEEEN T RS K562 4 Livin SEPE 935K, n] B K562 4H A 4 98 1 B B s 25 W 1
TR . Livin AT BELRIRYT 059957 19 43 T Ao

KR EANMWEE; RNA T4 Livin £EPH ;K562 2l ; i 2

FEESEKE . R394-33;R730.23;R733.7 XEAARIRAG . A

Construction of recombinant adenovirus vector of Livin siRNA and its effects on

proliferation, apoptosis and drug resistance of K562 cells

GUO Yue-xin', MAO Cheng-gang' , LUO Qing’, ZHENG Gai-huan', XU You-hua' (' Department of Hematology and Tumor,
*Laboratory of Surgery, Institute of Pediatrics Children’ s Hospital, Chongging Medical University, Chongqing 400014, China)

Abstract; Objective To study the effect of recombinant adenovirus vector-mediated Livin siRNA on the
proliferation, apoptosis and drug resistance in K562 cells. Methods The targeting Livin siRNA was subcloned
into the shuttle plasmid pSES-HUS, and then recombinant it with adenovirus skeleton plasmid pAdeasy by ho-
mologous recombination. We transfected the product into HEK293 cells via liposome and generated recombinant
adenovirus Ad5-Livin siRNA. K562 cells were infected with Ad5-Livin siRNA. The gene silencing efficiency of
recombinant adenovirus Ad5-Livin siRNA was monitored by real-time PCR and Western blot analysis in K562
cells. The relationship between Livin siRNA and K562 cells was detected by MTT assays and flow cytometry.
Results The recombinant adenovius vector of Ad5-Livin siRNA was successfully constructed and infected into
K562 cells. Recombinant adenovirus vector silenced Livin gene at the level of mRNA and protein, inhibited
proliferation and enhanced apoptosis and sensitivity to Adriamycin, Vincristine and Etoposide in K562 cells.
Conclusion  The recombinant adenovirus Ad5-Livin siRNA effectively silences the expression of Livin gene
and enhances the apoptosis and sensitivity to anticancer drugs in K562 cells. Livin is a new molecular target of
leukemia’ s therapy.
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1.1 ##

Jii ki pSES-HUS., KX % #F B E. coli DH5a, BJ-Adeasy,
HEK293 ZH i A = (/17 BRI DRSS T Bk $ B
£ DNA #8205 & L 5 56R ) £ (TaKaRa 20 5] ) |, BRI N
YIEE Pme [ 1 Pac | (NEW ENGLAND /\ #] ), Lipofectamine
2000 ( Invitrogen 2y &) ) , DMEM/F12 (1640 ¥ 3: 4L ( Gibco A F] ) ,
Jif 4 1ML (HyClone /A %] ) , 47 Livin $744 ( ABcam) AR i 46 £k
YIREARIC I BT % P (Santa Cruz 4 %] ) , Annexin V -FITC 4H
MOgA TR & (B A ) ARFEIE H (VP16 YL o0 fE i ) , 4R
(DDP, FEJNFEZY) , KA H i (VCR) (Bl 52 R (ADM) 1y T3
TR A BRA
1.2 7
1.2.1 @i EA M T AdS-Livin siRNA A4k O 1)
Livin J K 47 551 siRNA J3 31 2% S0k [ 2], 38 i TaKaRa 23
FAIA A S T BEYIFREASG Y DNA BB, T siRNA ()7
%1 siRNA-1 IE X 4% 5'-GTGGTTCCCCAGCTGTCAG-3', Jz X 4%
5'-CTGACAGCTGGGGAACCAC-3';siRNA-2 IF ¥ 4 5'-GGAAG-
AGACTTTGTCCACA-3', Jx L %% 5'-TGTGGACAAAGTCTCTTCC-
3. Sfi I BYIS LG50 1 (RFP) (24 pSES-HUS, K]
AR 2 X siRNA #4352, 540 AR SZ S AN DHS o, kit HR 45K
/NTERE K D) 4 5 IE B 35 IR BE R K28 0 TR W) 24 S0 e %
W, 0% 36 4 B PR 2R . Pme 1 W 4) pSES-HUS-Livin siR-
NA, 5 \ R85 B 40 ks BI-Adeasy H, MRl 3k T 6 £ 5 A
siRNA #4 BHE w8 B (0 5k, 75 /6 A DHS o, it — 25 L) Pac 1 )
Y58 Adeasy-Livin siRNA, 7 55 41 i 5 2 52 7 5% e AR B
HEK293 4l , 474 34 FI e, 5% Y )5 48 h il i 94t b i B
MEL LT (0SNG A L Yo ) 25 ~28 d J& , R KB4
MO VE Ja , W AR A M, B VRV A0 3 R, MR RIS ISR B R
W o YU EE IR R e HEK293 41 ity , i 37 19 20 I 25,
FefRYL Y1 S5 4 e, RIS L Y AdS-Livin siRNA BiR
7T -80 TR,

1.2.2 HEARFEHEMNE o HEK293 4 iEfh T 24
FLHR 4 h J5 LA 400 pl/ LB , 1555 24 h )5, 986 B it
BRIk REP [P AIIEE U E AR =,
AR (pfu/ml) = RFP FHPE 0 4L < 5 5 b v i B A
#/0. 4
1.2.3  EANAEALIN G KS62 20 B b % e 250 23R I 07 1k die 3k J3%
PR ¥ K562 A 5] 24 FUAR AN W) 1 B B4
('multiplicity of infection, MOI ) 1 37 5246 4H , /3~ 3% & MOI 10,
50.,100,200.500 24,24 h 5 I AR FE & . SRS 72 h 5, 0K
SEANA, 15 Wr 345 e 1 A0 DN A0 B3 g 9326 0 =X 200 ARG ) e e
B i Rl iR 4K
1.2.4 Real-time PCR # 1l Livin mRNA [ 315 TRk Yy
72 h %41 K562 4N, 434 % B4 | JER Y T 20 AR B A8 2R
B Ad5-siRNA-1 21 FlEYe Ad5-siRNA-2 4, B RNA $250K 5
& (GENEMEGA /A 7)) $£ 50 RNA , 3% 55 5% >4 ¢<DNA, | Real-time

PCR 51 & (1 B RH) Ay 194 ( Gene 6000 ) #ATH 1S, NS
GAPDH I 8] 9 : 5'-CATGAGAAGTATGACAACAGCCT-3', F
W59 :5'-AGTCCTTCCACGATACCAAAGT-3' ; Livina . B | 5]
Y. 5'-TGCCTCTGGGTACCCTGAGC-3', Livine F i 8] #: 5'-
TCTGGGCCTCGGCTGGACTGA-3' , Living R 5|4 : 5'-ACATC-
CCTGGCTCCTGGCTC-3" ;814 By TaKaRa 23 @54 A 97 8 4%
#4:95 °C 7 min;95 °C 20 5,60 °C 20 5,72 °C 30 s, 440 4MFFR,
TESRAAL Cufi, FH 279 748 Livin mRNA fii il %2

IR (%) = (1-27*) x100%
1.2.5 Western blot £l Livin 75 [ 1Y %3k W B SR LT2 h
AN, SRR B . B 40 pg B H R AL #EAT 12% SDS-
PAGE Hiyk, - T#£ % PVDF 5 I ,5% BEAR D5 B 1.5 h LAd
PR SR . BSOS 1: 100 i BEAY Livin —37 4 C
PER I . TTBS P, 5 1:2 000 FiBERY Livin — 405 1.5 h,
TTBS BEE , Ab 2% KGR & R 3 min, IR BRG, AR, S286
H11l GAPDH fE RN %,
1.2.6  MTT kil K562 40 it % 5 B A AL 2 %
10°/FLEG AR EE D T 96 FLAR, [ B 158 S0 055 33 2k 44 2 1 %k
WA, A3l JS 1 ~6 d 5 mg/ml () MTT 20 pl, k225
F4 h 50, 3% L3, N 150 pl DMSO, k37 15 , Bpw Okl
450 nm AT AIROCEEE [ D(450) ], 2l 4 A i £k o
1.2.7 Annexin V-FITC/PI ¥4 M 40 g 8 17— % Pl2.5x
10°/ml YA AR, R 72 h 5 4 BIMCAE 45 41 4N 24 1 x
10°4~,500 wl Binding Buffer £ 7Z 4N, il 5 wl Annexin V-FITC
S wl PLFRAMEST, IR RGN 15 min, 1 h P 3 =G 20 4
R RT3
1.2.8  MTT 34 20 Jifa 245 ) S0Pk Y MR G T ) A
2 x 10°/ml (YA T 96 FLAR , LA [ e B 45 Fh AL 7 24
Wy, Rl s FRFEL A X 2, ADM &4k & :0.,0. 001.,0. 01,
0.1.1.10 pg/ml, VP16 ¥k J#.0.0.05.0.5.5.50.,500 pg/ml,
VCR 43 J%:0.0.01.0. 1,1,10,100 pg/ml, DDP &3k .0,
2.5.5.10.20 40 pg/ml, }53:48 h 5, KA MTT ¥ 3 4% 4140
JRLAS [ 245 30y 0 2 B3 ) ok B (1C,)
1.3 %itsam

BARLL x x5 TR, R SPSS 11,5 Geitd, 4 6] L 5
5 2253HT

2 R

2.1 FM % Adeasy-Livin siRNA a9 M 5 K%
pSES-HUS-siRNA-1 . pSES-HUS-siRNA-2 N Ag#: SATHEFIIT,

FAF AT (1), #E— 250 e S22 B A28 e 51 o A

TJeiR , pSES-HUS-siRNA T 41 Bk #4 il T Pmel Y] 5 41 ok

Ja A BI-Adeasy , 32 HUTURL , PaclB§ U1 RS B UK , 7] UL 20. 0 kb

4.5 kb ZEATMAH#S 1 4% TESE MR SR A A (1 2) 6

2.2 K3 & Ad5-Livin siRNA #2058 5% &

WA AR T 4 Pac T V)G 4 MEAL 1 Adeasy-siRNA
LR B AL A HEK293 , Bops 75 kL & RFP JE[A 4%
YL 48 h LER R B i Y £L (B0, HLRERE B 18] 4 8 58 0 B
BTG TR  at FE2 4 JF (K 3) o W RFP T Ffs Lu s
VI s L R R E R AR L2 1.1 x 10" pfu/ml,
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2.3 it TR mAE AdS-siRNA & K562 2m it éh K, MOL > 100 DUJF , 40 M i 755, 56T 40 i il w3 . ko
;? EREE K B[] A JER ML A5 5, MOT Sy 100 B 41 i 1 47075 2 S JaR Yy R 1y 355
26 A AN 2 M ARG 22 B, i TR e A B A 3 i I YRR 15.91% , 4715 R AE 80% L I, ek MOT = 100 1R

I TR AR ARG (&1 4.5) o {H F5 WA HE Yl e A8 10 41 AR 3% ) Tt — SR W GBI  E B(E1) .

M 1 2 3 4

<—9.0 kb

M: \-Hind Il DNA #7ie#7;1,2; pSES-HUS-siRNA-1 2 Sfi | Bxdy; M. \-Hind Il DNA #7432 4; 1: Adeasy-siRNA-1 %2 Pac | B 37,
3,4 pSES-HUS-siRNA-2 2 Sfi | B30 2: Adeasy-siRNA-2 £ Pac | 1
E 1 pSES-HUS-siRNA 22 Sfi | Bk & B2 Z=AEH Adeasy-siRNA 2 Pac | EHIE % E

A~F: 53 4421510152128 d
B3 B EEWEE Adeasy-siRNA it HEK-293 40  ( x100)

.... 0

A ~E:MOI 4 #] % 10.50,100 200,500
B4 BCERMBEUREARBE AdS-siRNA B3 K562 i ( x100)
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1000 1000 1000
| 800

- - = 600 ! -

Yo 100 T 10 10 T N v T T T TN T T TR T T Y
FL2-H FL2-H FL2-H FL2-H FL2-H
A-E:MOI %-%] % 10 .50 ,100 ,200 .500
TR M E AR % F AdS-siRNA B K562 404

%1 FARSBAEHOBRBRERFEE (0=3,% . 25) 12 3 4 y x

™ pr— e Sams wad Snae @ < Livin 39x10°
1 91.34+1.09 2.94 £0.11
50 85.26 +1.45 8.94 +0.17 m‘ «~—GAPDH 37x10°
100 81.57 +1.23 15.91 £0. 10 = e
200 70.11 £1.15 16.55 +0.21 1:Ad5-siRNA-1 20; 2. Ad5-siRNA2 20 ; 3. % B840 ; 4. R = B ikm
500 58.73 +1.62 17.23 £0.15 B 6 &8 K562 fa Livin & B Rk
2.4 Real-time PCR #2 F#£ /& Livin mRNA # %34 2.7 K562 tmjg#y A =it

g

JBYL AdS-siRNA 1) K562 ZHfifd ) Livin mRNA 3% ik HH i [
%, Y AdS-siRNA-1, AdS-siRNA-2 4 Livina 3 41 % 43 51 Wy
(87.26 +3.53)% . (88.44 +3.20)% , Living I 41 % 43 5
(83.62+4.38)% .(86.55 +3.98)% (P <0.01), =S #iik
Livin FE3ATCH L 284k, IF 52 Ad-Livin siRNA 1] & %% [ fit K562
LAY Livin mRNA
2.5 Western blot #4-|F# /5 Livin & & 69 &5 T 4L

LA GAPDH 3K TCW] A8 4k, iy AdS-siRNA fr)
K562 40 Livin 25 1 35 B R (K 6) . R Quantity One
AT B 25 IR BE 53T, Livin/ GAPDH 3 1% BRZH (1. 14 +
0.12) ,JEYezs A ZH (1. 22 £0.06) , J&Ye Ad5-siRNA-1 20 (0.26 +
0.04) ,J&&Ys AdS-siRNA-2 2 (0.27 +0.08) . J&Y: Ad5-siRNA-

JEYLSE 72 h AL TR0 ) Sy o BRZH (2. 82 £0.63) %,
JRRYL 2 R AL (3. 83 £0.65) % , YL Ad5-siRNA-1 41 (18.40 =
1.22)% , j@Ye Ad5-siRNA-2 4 (13.74 +1.86) % , JEHe AdS-
siRNA-1 | Ad5-siRNA-2 4] (IR TR B 3% = F HAL 2 41 (P <
0.01) , B ELLHRAG 5 Ad5-Livin siRNA 7] %5 K562 41 fifi 4
AT
2.8 mIathap AR R

&Y Ad5-siRNA (¥ K562 4 fg %I ADM, VP16 FI VCR )
1G5 YIC T XoF R 2 e g 28 B AR 21 (P < 0.01) , {H %} DDP [
Gy, £ 5 TG 2B L (P>0.05,33) . I Ad5-siRNA T[4

T KS62 41Xl 35 5 Ay 24590 A SR
#3  PERITE AT MR EIRE (n =3, pg/ml xx5)

M,

3 ADM VPI6 VCR DDP
1,Ad5-siRNA-2 4] Livin (R XK FHBMKFHEM 2 H(P< gl 26.62+5.37  25.02£5.64  30.05+2.11  21.68+4.19
0.01) , 1P Ad5-siRNA R] 4] K562 4ijifl Livin 28 935 RS AL 27.21£5.80  25.46+5.47  30.48+3.17  23.58 +2.66
2.6 K562 mppegrezii R AdS-siRNA-1 41 7.46+1.95* 8.10+1.78"  1.53+0.56* 20.80£1.27

SR 5 28 W 7%, AdS-siRNA ] I 5 ) K562 411 11 AdS-siRNA-2 41 1.51£0.61°  7.97+2.54*  3.79£0.92* 22.24+3.31
agE, S AR 2 AL, 225 BRSO (P <0.05,3%2) . a:P <0.01, 55 #f 8 20 o A S % AR AL AC
R2 TR E R K562 MAMIEHELER [D(450) ,n=6,5 +5]
Rl 1d 2d 3d 4d 5d 6d
X £ 0.13 £0.02 0.21 £0.04 0.34 £0.02 0.58 +0.01 0.66 +0.02 0.73 £0.02
S B 0.15 +0.02 0.23 £0.03 0.36 £0.03 0.61 +0.02 0.70 £0.05 0.78 £0.03
AdS-siRNA-1 2 0.09 £0.01° 0.14 £0. 042 0.25 £0.05° 0.39 £0.01° 0.51 £0.02¢ 0.57 £0.01°
Ad5-siRNA-2 41 0.08 +0.03% 0.16 +0.03* 0.24 £0.01° 0.40 +0.04° 0.53 £0. 032 0.58 +0.02¢

a:P <0.05, 5 5t f 40 fo i e = BAR LI AR
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3 it AT A UL T o A4 S R Livin siR-
S TE

YRR T RN A R P AR T, R — R
eyt A, ok A A7 B — RYVIE R RS 5. Bl
WHRARN AT AMUS S M kAR R &, FEMWE
FRYT i 5 AR . ST 25697 I ()
HILH 2175 S g 4 ) 1, T O T A S B PR Y S
TR T A e A4t B X A S 2 ) 7 A i 24 . Livin & TAPs
BT R B R O, M — B 2 DN (o AT B) Y
TAPs'! 75K S50 b 988 20 g 2 v 5 63K, Livin B9 75 %%
RS 0 kA R T R IR T Y% DA
M7, Zhang ZEUVRIFGE & B, Livin £E L TR 25
RRIRE A R . I, 3R AT A 0 ) Livin 9
RNA TP 85 2k 2R, UTEk K562 ZH ) Livin %
B9 G K562 4 i 78 08 T S 251 A 52

TEARSLIG T, FRATEH Adeasy 520 Bt 88 R SEAE
R IERL . H A R B RS DAY T I SE IR A Y
H Tz N R AT DTER Livin JEK 5 b g i)
KR FRATIIFEE T & R 54 Livin siRNA
F LR B , 8l V) 20 TN | 26 0 Jnd Al B A6 ik 52
F T o K Fr Livin siRNA Fl7ZS 244 1) 55 41 s 55
JRRYL K562 4 Y, i1t Real-time PCR 1 Western blot
Ko | B 2H IR B AdS5-Livin siRNA 7 mRNA FIZE 9 5
AKOE - F AT B A Livin 3L Feik ., TG EE
A ULT R X NBOR AL, W AR A E R, 5 A
SR Rl TE B e A, [ 3k 2 A SR 1
Adeasy RGP REERM BN R E A RS, BA
BB ERK L, TR KT R R $E RNA H4E4E FHAE I
Mo HIZRGHHEHNE (RS REP JLH T 5, A4
O, AT 38 3 2 I8 T B B 8 g T R R R IR e

22 0 240 A AR MTT A5 ) 2% S5 UE B, Ad5-Livin
siRNA 38 13 DUERBTIH T A Livin, f#BR 7 HX] Caspase
BRI, ol 08 T 38 G |, 39 5 11 I A B R T A
PG, i K562 4 sd , 5 S H A A HT .

B 2 28 A SS T I 25 9, ARAE IR T AL B
B A W B S B o e 24 0 , 082 I IR 11 s 8 36
ST, MIEE AP 2y, 5 1k 2 K259y
PRSI R, 22 TR Y7 SR o b 24 B s
sk L W], AdS-Livin siRNA A B K562 41 Jifg %+
FRE AT T FBAT B 2 A 1Cs, , (E XTI T ),
XA 25 VR Rl I Livin g3 58 ST
TAEHISEIRR o X AN ) 24540 ) B AT AN [ ) 52
Al g ST WA R AR -HALEIAG 5¢, U] Ad5-Livin
siRNA T80 K562 4 X384 4k 57 259 i st

NA R EE 20 25, T A 20 i K562 4ii g v Livin /Y
FRIk I 5 U T, 380 6 AT 25 W Y A
JBAM:, 7EXT Hela ,\ MDA-MB-231 .SPCA-1 F1 A549 241
il 2 BB SE Tt 5 B R 25 52 L 28 B Livin
5l 2 251 25 007 A A G, R Livin Bk LSRR
T OB R o5 SR R R YA T o T I IR B4 S i
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