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Effect of RNA-silenced survivin gene on sensitivity of K562 cells to adriamycin

CHEN Lin', XU You-hua', WEN Xian-hao', YANG Shan', YU Jie', DAI Bi-tao', LI Xin® (' Department of Hematology,

*Center of Clinical Laboratory, Children’ s Hospital, Chongging Medical University, Chongging 400014, China)

Abstract: Objective To explore the effects of survivin-targeted small interference RNA (siRNA) on the
sensitivity of K562 cell line to adriamycin ( ADM). Methods K562 cells were divided into three groups:
RNA interference (RNAi) group, lipofectamine group and control group. Cell transfection was induced by lipo-
fectamine2000. The expressions of survivin in K562 cells were assayed 48 h after transfection by RT-PCR and
immunohistochemical methods. The protein levels of P-glycoprotein (P-gp), TOPO-2, GST-m were detected u-
sing immunohistochemical methods. The sensitivity of K562 cells to ADM was determined by MTT and flow cy-
tometry. Results Afier transfection with recombinant plasmid pshRNA-survivin, the mRNA and protein ex-
pressions of survivin in K562 cells were decreased significantly (P <0.05). The sensitivity of K562 cells to
ADM was increased in RNAi group as compared with lipofectamine group and control group (P <0.05). The
protein level of GST-m expression was significantly lower in RNAi group than those in the other two control
groups (P <0.05). Conclusion Survivin-targeted RNA interference can increase the sensitivity of K562 cells
to ADM, probably by decreasing the expression of GST-1r.
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L1 A5 A

AR pshRNA-surviVin:“ FH 2 IR B Bl R 2R R 4 1 512
I I . AZLH e AE bk KS62 fy & LW AT SR S g 5
{47 . RPMI1640 5553 B i 4 135 A Gibeo 23 &) 7 i, TRIzol
K RT-PCR b #H 5¢ 10 % i FH TaKaRa 2% &1, I i {& lipo-
fectamine 2000 4 Invitrogen 2\ &) 7= fit , survivin St N £ Ta &L
&, p-gp, TOPO-2 ,GST-mr £ JeEdifa, S-P fesie A4k 50 & R 18
NI F 7 o BT R W F WL E A,
1.2 4Rk

20 Jiikr pshRNA-survivin [ shRNA J5 31 ( 4% 5K 191-
211) K, 1E SL%%: 5'-TCGAGCTGAGAACGAGCCAGACTTGTTAG-
TACTCAAGTCTGGCTCGTTCTCAGTTTTT-3", & M %t 5'-CTA-
GAAAAACTGAGAACGAGCCAGACTTGAGTACTAACAAGTCTG-
GCTCGTTCT-CAGC-3', 23 i1k S T 43 BT Uk sE H i) DNA J
Wrse A pTZUG6 +1 ik,
1.3 ik

PLAAT s A0 sk K562 S iFsE 5t 4, & 10% Jit 4 1
W RPMI 1640 5552 564E 37°C, 5% CO, 2514 T 8555 , WA= i it
AR, B 2 ~3 RIER.
1.4 4550 siRNA #9253

FATI AR BT 44 Tipofectamine 2000 fE 2 siRNA 5% Qe 4
T, e siIRNA ZREE S 4 pg/ml EATRSY. SE8040 T 3 4.
RNA FH41 (RNAi 1) ABFRIANTRA 25 AR IR (S 4 .
BB 3 AL, BRI RCE U RORES R4 IRAL %5
BRI K562 410, e YL mi A7 M iH44, A 1640 TG I % Ky
FRELVEANA 1 R AR BER 1.0 x 10°ml ™', F 6 FLH 45 1L
BERl 3.0 x 10° A 41, 76 B8 T iR A 5 F ik A7 5 201 5Ok Y 5% e
(AR DL GBS ) o BRI ALINAH R 2 A 40 A 5 5
JIR A, AT AR B 5 2 P 2L R I 2 1) A4 6 B 5% 3 W, A T

B I A R, 45 2l Al Ak B A5 A SR M W], T 37 °C

5% CO,0% 5 6 h Ji , FRAUMALURIE K 10% HIG 4 L3 , 4k SE
FEFE 48 h,
1.5 RT-PCR #FH#M| survivin mRNA #§ & ik

PRHAS L ANML B RNA VBT pg 738055 5%, PCR 31 sur-
vivin FEE NS B-actin F[H . survivin 5| P FEF : IE L5 R 5'-
CCACTTCCAGGGTTTATTCC-3"; Jz L %% > 5'-CCACACGCTTC-
CTATCACTC-3' , 414 K- Wi K- BE h 697 bp, B-actin B ¥ F 51 : IF
X 4 H 5'-CTTTGGTATCGTGGAAGGACTC-3'; Jx X 4 4 5'-
AGTGGGTGTCGCTGTTGAAGT-3', ¥ 14 B Wi 4 BF fy 394 bp,
JZ i 2545194 °C 30 .60 °C 30 s.72 °C 2 min,30 MEH,
1.6  S9& A4 R4 survivin & & 89 & A

K H S-P kAT S H k2 e i . PBS AERHPEXT IR, [
P SR (1 TR Y e 6 5 3 T 9 42 200 R B3R AT 3T 4% e (i

JEGr R 4 R FAPE(O 43) IREEAE (1 40) (B (2 43) A
(343) ; FHEAN IS 53R 5 . <5% (0 4)) 6% ~25% (1
48) 26% ~50% (2 4%) 51% ~T5% (3 4) . >75% (4 4%) ; b
BTSSR, BB 4 200 4, 115 BRI % .
P IR BUE N I M RN 0 73 (- ) 1 ~4 530 (+) 5~
8 ( ++)9~1243( +++ ),
1.7 MTT #:m| K562 &8 s 17 55 2 69 AR Rk e

SEURAY 2 A B K I K562 4l 285 siRNA #5348
h () K562 4R, 73 BfnA 96 LA, 4L 100 wl, 5% 1.0
X 1044 o AN A BT 8 (MR O g/ml (X R4
0.1,0.2,0.5.1.2. 4 pg/ml ] RPMI1640 5555 . B H 4
W3 1. 1E5% COBEFMTT SR 48 h 5, HAL A MTT
(5 mg/ml)20 wl, 4kZE%E57 4 h, FFRIFFRW, T ZF IR
(DMS0)150 pl , i iE¥%40 10 min, T H shE#FR{L 450 nm 4k
I 2 ALE A [ D(450) ], IF 5 am i 2%

IR (% ) = [ XFRRFL D(450) - SEHEFL D(450) {i/ %
FAFL D(450) ] x 100% ,
1.8 X AUk m) 2n fe 1 19T 5 2 09 25 4 IR

He2eid siRNA F594 48 h 5 A9 40ME4% 1.0 x 10° ml ~' 40 vk
FE50.2 pg i ADM 37 CILFEIEFE 1 h 5, iKigZ 1k ADM [
TER . TSR I 4 i iy ADM FaSFR 4
1.9 Sz atbiktem p-gp TOPO-2 (GST-w ¢4 & ik

SR S-P LT S e 2 23k 2 Y o, PBS VERHPEXT R, R
A HIWE 1.6,
1.10 %itsam

FH SAS 9.0 GEi 2 04T BR AR 55, 21 P9 99 7 B 3R
BN ¢ K o

2 HR
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2.1.1 survivin mRNA 335 RT-PCR 558 W%, S YL i 40
AN survivin mRNA 23k 1 % FHALPIT AL (1) .
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«Survivin 697 bp

«—B-actin 394 bp
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SN B A B 5 (181 2) o RNA THZH survivin 8 3Rk R
R(ER 1), HASH IR A G E L (P <0.05) , HAth
Pl 22 R TEG =8 X (P >0.05)
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5 A PR AR R I O AR R O S S RO AT M BL R T R (R
2), P<0.05, /R 2 M Z R AL ITHE L, RNA T4
K562 41 i B 8 2 Uk s o
2.3 AR miasltan K562 gahe W B E R

B 2R 7R 45 4 K562 2t v 114 e J3 ph Bl 2 28 7 40 i PN 1) ¢
e BRI R . RNA 440 K562 41 Py ) 25 22 e B (120. 71 =

AR, G #E (P >0.05),
2.4 3 At a6 Rk

p-gp FiA T K562 20 i i 240 M A, A3 1 W] DL, 7 K562 2
M 2RAM% 3 A Rk 2 TG4 S RNA FHidl  TO-
PO-2 Tk THXT A, HAR R XEFREITFE X (P>
0.05) ;RNA T4l GST-w B WAL FPIxS ARZH (P <0.05) , #2/R
£F5%F survivin {1 RNA T2 GST-7 FE3RFA% o
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A:RNAi 28; B: g itkst Ba; C. = & sf R4
& 2 survivin EB7E K562 AR AIRIE  (S-P x400)
K2 AREIRE ADM EAxt K562 ZHARIIMEIZR (% ,x £5)
5 0.1 pg/ml 0.2 pg/ml 0.5 pg/ml 1 pg/ml 2 pg/ml 4 pg/ml
S AN HRAL (% ) 17.56 £0.89 33.74 £1.36 50.32 £0.84 62.11 £2.03 67.55+£2. 14 88.36 +1.47
RNAi (% ) 21.23 £1.02% 42.61 £0.97 58.33 £1.61 63.05 £1.58 70.28 £1.89 89.94 +£2.03
a: P<0.05, 5% gt Rarts
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AHIFFE 5 FH A9 2L R P8 T FE A surviving, sur-
vivin J2& TAP Z06 08 Bl O, 7 F Y Ak 1725, &K
14.7 kb, %A 3 MHNEF M4 M BT, REH—4
bk 2z 2/ 2H 22 () AT IR 75 1 52 X 7 471 ( baculovirus
IAP repeat,BIR) , TCEFFE 4510 , Gt i 142 A2 SR 4
BCAYAART 2 F 2 R 16.5 x 10° A MR . sur-
vivin AMCEAMEIPE TR DI 6E, 110 H 2 5 40 i3 56 55
A K A E R A o BFSEER I, survivin 25 g 4
BT 25" o e B Ieg 40 M P, 3k 630 i) 2 15 K SF- T
TP 200 2 B 25 0 R A 1 A DR R 2 — T
Survivin ] {2 FRik T 2R IRE A 4L, 76 L B E F

I 975 240 Bk rh A e e ik

F A0 &R %) survivin mRNA ) siRNA & 41 &
R I B TR B e KS62 2, WL%¢ H 2H SR X sur-
vivin FRIKWFE A, JE T ILEE survivin 1 B 2% 8 5 PT
J 20 RS P R 25 0 URRPE I AR 4R, LT R survivin £
H AT S 259 ¢ %R . RT-PCR A 40 AL 55 E
St IR BRI AT AE mRNA R 2R KPR g ] sur-
vivin [J3R35 . RNA T2 K562 4t i X} B 25 2% fUset:

ST AR P B R 2R 2 VR B RO BRI R v . 4
4 survivin A Y22 FRVE, % B RNA T3040 K562 41
Ji X} B 2R AURR I 2 1 rT BB DL A A OGO b
survivin FrEC IE A PRI T R AT 5 0 PR T
H s LN N TR R S . SR 2 AR SE R

AT S0 AT 245 ) 76 240 6L PN 0 v B, DT S 350 e 4

T 24 ¢

P-gp . GST-m Il TOPO2 3 Fiii} 24 41 56 5 4 J2: it g
R 245 1 32 R R, FRATAG I HAE KS62 41 g (1) %
KL, IF 5 EE X survivin JEPH % RNA T4 2H K562
Y A 24 2 A 3k HE AT 6 HE, #4878 H S survivin
IR oA O, AT 2E— 28 1 il 52 ) KS62 41 iy
XIAIT 25 U I 3R o P-gp AL TS5 7 S48
A 1) mdrl BRI G, J& —FPAE XS 23 B R 170 x
10° (e ia 8 1, B 29 3R AR, L ek S T 24 14
FEHLG . P AR /R p-gp 7E K562 4il g 3%
NI, 7E 3 R JC I i 22 5, 48R HE 20 iR pshRNA-
survivin X} p-gp 7F K562 40 il () =ik s/, BB H
JIR-S-5E A5 (GST) e 5 R et 4l il s e W 45 6, 1
TR E M, ek 25 1 HE i, S AT ROR AN, A

AN/ g v R A B I P R PR 0 AR A K - 44 v DA T
SEENZY . RNA T34 GST-ar 3k #5W Xf B 41
W1 AR, PR survivin 3K 7] GEFEAR GST-m &
P 28 AT 5 3550 440 A A o 2 2% ok B 4 v, 1S R K562
LAY 25 1B R R B BURR A, 25 i 24 W Xk

K562 A A Ve o 40 +b 54497 (TOPO) /& DNA
S R ST W A R R 2 i R R L 2
Yyl iz 5 DNA SZ 85 3t i 2 &4, 51 DNA
ARG, S SR A0 B R T, LS PR R R i 2
A, HAE RNA TR KS62 4 ik #im, (H S
PG R 2 e T 2 22 5, SRR FEAH TURE pshRNA-sur-
vivin %} TOPO2 £ K562 40l (Y 552 M/, # RNA
TPl K562 20 i xof ] 25 2 1) AU B i AL i) 2 —
Al AEZAN ] survivin F38 FEUWH 258 GST-m K3k
REAIR

FH AT UL, survivin JE PR K562 41 i i 24 41 5 1)
FER L, RNA T survivin &K AT H2 15 K562 i %4 y7
LYW, survivin BT AR S 9 L 3 PR 96 7 A0 H0
5
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