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ITEX HuR B9 FRIE1E 0 A\ ZLBRE 25 MCF-7/Adr 4B RE 3T & F Lk B R 814

BEW, T4, cem') R, TER, E2u, 243", 258 (1. PEARMHREFHERLER W
JGAF, L A S 250031 2. L AKEER 143, .0 & Fd 250013 )

[# E] 8 9558 RNA THAPUE R human antigen R, HuR )3 PR 14 26 35 % LG 98 Tt 25 40 L bk MCF-7/Adr XF £ 32 1
SE( doxorubicin VBURIERIREN . 2 &« M ) HuR JE DK B9 shRNA 263K FKi( pGenesil-siHuR ), #8 5E #% & 2 MCF-7/Adr 21
Jii, real-time PCR &M 20 i -h MDRI mRNA £ 315, Western blotting 45 I MCF-7/Adr 40 il vh i MDRI 5[5 48 5% i P B &
( P-glycoprotein, P-gp Y FEIR, MTT 340 pGenesil-siHuR Y5 MCF-7/Adr 4N 7F 22 22 b 2246 5 B9 7736 SR A IC,, , o
MR MCF-7/Adr ZBMIA IR T3, 48 F : 5 R YL MCF-7/Adr 41 L% , pGenesil-siHuR BB #% 4 MCF-7/Adr 40 i
MDRI mRNA Y2257k F B B[ (0. 184 £0.029 ) s (1.203 £0.026 ),P <0.01 ],P-gp FiE/KFE M BFEIE. pGenesil-siHuR
JFRI: e MCF-7/ Adr 41HIJS , MCF-7/ Adr AN 22 32 Lo 22 B9 TC, AR FE Y A9( 148.2 +2.3 Jnmol/L FE %( 42.9 +0.4 Jnmol/L;
ZL RIS , pGenesil-siHuR TR % 0420 MCF-7/Adr A A TR FA(34.6 £1.1)% vs(1.120.2)% ,P <
0.01 ], £+ :RNA T4k HuR FOFSRREINH MDRI FE DR B9 263K , 358 it 25 FLARIE MCF-7/ Adr 4013 22 52 He 2 AUt

[ g ] AU R B FUIE s MCF-7/ Adr 40 ; 2245125 ; £ 32 LU s RNA T4
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Silencing HuR expression increases sensitivity of multidrug-resistant human
breast cancer MCF-7/Adr cells to doxorubicin

Chu Huili', Wang Jun', Zhu Zhongpeng', Guo Yan’, Wang Baocheng', Bi Jingwang', Li Kainan', Liang Xiuju'( 1. De-
partment of Oncology, General Hospital, Jinan Military Command of People’ s Liberation Army, Ji'nan 250031, Shan-
dong, China; 2. Department of Outpatient, Military Command of Shandong Province, Ji’nan 250013, Shandong, China )

[ Abstract ] Objective: To investigate the effect of interference of human antigen R ( HuR ) expression on sensitivity of
human multidrug-resistant human breast cancer MCF-7/Adr cell line to Doxorubicn. Methods: The shRNA expression
vector targeting HuR gene ( pGenesil-siHuR ) has been constructed and stably transfected into human breast cancer
MCF-7/Adr cell line. The expression level of MDRI mRNA in MCF-7/Adr cells was assayed by real-time PCR. The P-gp
protein ( encoded by the MDRI gene ) expression were determined by Western blotting. The survival rate and 1Cy, of
MCF-7/Adr cells to doxorubicin after pGenesil-siHuR transfection were evaluated by MTT method. The apoptosis rate of
MCF-7/Adr cells was detected by flow cytometry. Results: Compared with untransfected MCF-7/Adr cells, the MDRI
mRNA([ 0.184 +0.029 Jws[ 1.203 £0.026 ],P <0.01 )and P-gp protein expressions( [0.314 £0.011 J vs [ 0.796 +
0.007 ], P <0.01 )were significantly reduced in pGenesil-siHuR transfected MCF-7/Adr cells ( P <0.01 ). The IC, of
MCF-7/Adr cells to doxorubicin decreased from ( 148.2 +2.3 ) nmol/L to ( 42.9 +0.4 ) nmol/L after pGenesil-siHuR
transfection. Compared with untransfected MCF-7/Adr cells, the ratio of cell apoptosis was significantly increased in
pGenesil-siHuR transfected MCF-7/Adr cells ([ 34.6 1.1 1% wvs[ 1.1 0.2 ]% , P <0.01 )after the treatment with
doxorubicin. Conclusion: RNA interference of HuR can inhibit the expression of MDRI gene and increase the sensitivity

of multidrug-resistant breast cancer cells to doxorubicin.
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DA 75 T390 T T 2 2 214 45 Ffr e~ 0
O ‘L%E'Lﬁ[ ] L 2 25 24 ( multidrug resistance,
MDR ), JtHUE A5 MDR 2 s N BHA Y Y 3 2
WA, 22 24T 2555 10 MDR gene 1, MDRI )12 &
TRAFRYTIRET 245 3L DY, H3R3k 7 W) oy P 1 ( P-
glycoprotein, P-gp ). P-gp #F Z Bl IjviEd vh s ik, &
SEFLREAS T IS T 245 00 K8 5> 5. MDRI 4335
Ji#9E MDR 1Y 3= AL 2 < i 2o 5 52 1A S 1 2459
FEAFNIP G AL 53 20 N 24 e BE R AT, AT 250
M2 > . HATLL MDRI S8 2555 i MDR (¥ 5
W 3= R M H MDRI KL PR 7= ) 1) B fg LA K A
MDRI FE N (9 3k, HACR EE Gl H L, RA SR
MDRI 4-F: &g MDR #4973 F#HLHI , JLH & MDRI 3£
KRR R BN, A BT S BT G T R i
A ROETE

APt R( human antigen R, HuR ) J& F I i 2(
R ow Mg ( embryonic lethal abnormal vision,
ELAV )ZJEE RNA 2558 1, AR SR 5 KPR
TR AL N ik . 7ERbE v, HuR B4R F B
5 I Je A LS B L oAb R T LA AR R A A
AR HuR 25 855 565 3 gl o 5 40
FER 37 KA $H3E X (37 untranslated region,3’UTR )
()& 2 R WGE R4 R PR W% E (%) ] 51 ( AU-rich element,
ARE R EAE A 5. SR, HuR 2R Z 15 T 3%
THPEL A2 I AR, R, AB T R RNA
THETTEEEI HuR 3235, 80 H AL B8 i) 24 40
R AR X 22 32 b B ( doxorubicin )EBUREM: B 5200

1 #HR5EFEE

1.1 et B &K A

pGenesil-1 ZAREF R MFEEY TRERE
PR/ ], pGenesil-siHuR Fil pGenesil-siControl FH 4% %
PR I A LR X 22 32 1L T 24 40 i bk
MCF-7/ Adr 55 =% P2 K 2 4 B IR iF 52 B e 41t
LipofectaminérM 2000 T £ H Invitrogen NHE LB R
JEORL/ M R S B B 60 I T L s R 2R S A W 4
ARARAFE L, MTT 1 H £ H Sigma 23w, DMEM | i
A IML35 WA H 32 [F Invitrogen 23 A , 186 % 5050 &4 H
TaKaRa 2w, {50 2 5 R I T WL E 25
PR AT BRZS 7], KK 10mg/ 32, 35 100342,
1.2 pGenesil-siHuR Ji #2453 MCF-7/Adr 28 e

g MCF-7/Adr 40T 1 d, [ I 10 240 i JF
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T, AR & 103 A A 28 A 1 R SR T A, 4 g
HARTZE 12 LA ,0.5 ml/4L,37 °C 5% CO, R FE4
I E R . 7E 50 wl JCILE K DMEM HimA 1 ul
Lipofectamine™2000 A& B A5 , 2 i T i &3 min.
¥ 800 ng [ FURLINZE 50 wl DMEM H, SR 5 15 4% B¢
Y Lipofectamine™ 2000 FIF B A% R IR 2 , 2 IR X
20 min, WFHIGEFRALTHY L, A S0 Wl A
MLY% ) DMEM, 28 J5 ARG B AR BRI A W %
e 6 h 5, WsrhE5E LI, A DMEM 58 435 57 3,
Ykertt SR, FEYL 48 hJE, BEEETH AL AN i, 2R )5 1
400 wg/ml Y G418 i vt & 37 F o 35 siRNA 48
Mibk. 5535 10 d J5, 2800 s T Pk so kg, A
G418 200 wg/ml ARLLAERFEEFR,3 ~5 d Wik —IK
G418 TRtk . SLHer[m) i 15 5 B X B2 (B AR 2 Y
20 )} pGenesil-siControl X B8 ZH( £ JC 3 X} BT 371
HAAEFVE ).

1.3  Real-time PCR # @ pGenesil-siHuR #& % st
MCF-7/Adr 8 e, MDRI mRNA & A 6%}

THAL SRR e 7 Y2 5 1 MCF-7/ Adr 401, 8
Tripure FHHE ML B RNA, #% TaKaRa 1555 & A 15
B30 %% 5% <DNA. MDRI L¥#514):5 -CCCATCATT-
GCAATAGCAGG-3", F 5|4 :5 -GTTCAAACTTCT-
GCTCCTGA-3'., LA B-actin N NS M, H Fir51 4
9 :5'-GACTTAGTTGCGTTACACCCTTTC-3", F ¥i7 51
. 5'-GCTGTCACCTTCACCGTTCC-3',
PCR §" #8444 :94 °C 3 min;94 °C 30 5,52 ~60 °C
30 5,72 °C 40 s;72 CHEH 3 min; T 40 WK 3 HE 58
R T L br. LY E K 3 IR, MDRI
mRNA A XS & &t DL LR A58 53 : MDRI mRNA/
B-actin mRNA = 2CA-CBCH CtA N B-actin i Ct
{H,CtB iy MDRI mRNA ) Ct {H ).

1.4  Western blotting # M| pGenesil-siHuR #% ¢ 2t
MCF-7/Adr #afeF P-gp & & %3k 69 %R

f8 1 RIPA 22 o i 4 B 28 1 ( RIPA B 45
50 mmol/L Tris-HCl pH 8. 0,150 mmol/L NaCl, 1%
NP-40,0.5% sodium deoxycholate,1% SDS,2 mmol/L
EDTA ), $2H0 100 g & ,4 10% SDS-PAGE HLyk5)
B5 AR NC B, = IREAE R A 1:200 BIBT
P-gp Pl 4 CIET R, Vel S5 i S AL Y i id
B 1gG 40, QKL 2 h, NC BRI G & TIhF R
FERFN I 1 ~3 min, 7685 2 G, BRI AL
WMETHRAFE o Ak, B Y NC JBE4AZEH] DAB

Real-time
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TR S min, BERCSGAOREI IR Fr o
1.5 MTT % # M pGenesil-siHuR # % 4 MCF-7/
Adr 28 o3t % F vt ARG 9 %

HOW U E KR40 M0 2 x 10* 4>, 380 T 96 fL
M, FHFL 180 wl. ZHAEHE T 37 °C 5% CO, F#4H H &%
7524 h, B INAAS R BE I 2 50 LU AL, Ak e 15 5%
48 h JE B0, W 2E I, PBS BRI 2 k. BALINA
180 wl #r ff B5 5% W, B A 20 pl MTT & |
(5 g/L), k8557 4 h, R LIEFRME AL A 150
wl DMSO, #4510 min, {45 &Y w00 il 4
3 W FR AL B E 490 nm Ab 4% FL Y OGS
( Dy ), FTVTHE 45 20 41 BE 8 59 100 1) ¢, F4% Bliss 1%
THE B HI W R IC,, ) I HI (% ) =
(1 AP D,/ ARAEHL D,y ) x 100% . LB H
23K,
1.6 AKX AN MCF-7/Adr 48 64 A =

O KBS MCF-7/ Ade 400, 43 1 31 s e
4RI ARG IS A N2 L LA . R F 24 h
S AT IS AE A% L 40 0, PBS PR 2 IR, B0 3 LT,
W BENNA 70% V5 1% ,4 C [H 2%, PBS ¥E
2 WA PL e, IR BEOEIEE 30 min, H 2040
AR MCF-7/Adr 4 i 8 7%, Cell Quest X {1
GrFT. RS ES 3 IR,
1.7 %itszan

SEBAELL x £ s Ko, R SPSS11. 5 Giit4k
PEo3 0T, Z B R B AR 2R 7 225387, LA P <0.05
5 P <0.01 FRESAGITHE XL,

2 # R

2.1 pGenesil-siHuR Ji 43 4% 4 37 %] MCF-7/Adr 2m
fsP MDRI mRNA # % i&

FrARFSE S B, T4 HuR A9 0k pGenesil-
siHuR 7] {3 400 1] il 98 2 B %6 35 HuR, HuR mRNA
HEE 1 RB I A0 2853 01 35 3 85% F1 73% o AHF
55 K H real-time PCR K5l T pGenesil-siHuR Jitfi %
YeXF MCF-7/Adr ZH 8 MDRI mRNA 23K 5200
WE 1 R, 5K Y4 MCF-7/Adr 40 il L %52,
pGenesil-siHuR #% 4 41 MCF-7/Adr 40 i MDRI
mRNAZ 35 B M T . R G 41 M (1. 203 =
0.026 ), Y2 J3( 0. 184 +0. 029 ), ZH 8] 22 S+ A ¢
P2 (P <0.01 );1H pGenesil-siControl %< 2H Fl
KRIEYLH W, 22 RS2 (P >0.05),

2.2 pGenesil-siHuR & %2 % 3¢ 47 %] MCF-7/Adr %
e f P-gp #9 &A
P-gp f& MDRI J:H B R IE =Y, AR it — 20

M7 pGenesil-siHuR 5L 5% Y2 J2& 75 BE R I P-gp 1)
ik WK 2 FroRs, SR G MCF-7/Adr A1 LE
52, pGenesil-siHuR %% 4 21 MCF-7/Adr 2 ffl 5% ik
P-gp /K- B AR . REFL YL 9( 0. 796 £0.007 ), 5%
P2 ( 0.314 £0. 011 ), 4L 22 34 e it 2 & X
( P <0.01 );1H pGenesil-siControl % 4Ll FIAR % Y24
i, 22 R gt (P >0.05).
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Control pGensil-siControl pGensil-siHuR

E 1 pGenesil-siHuR FALF A% MCF-7/Adr 4858
MDRI mRNA #iRi%
Fig. 1 Inhibition of MDRI mRNA expression in
MCEF-7/Adr cells after pGenesil-siHuR transfection
** P <0.01 vs control group

Cul  si-Ctrl  si-HUR — M(x10°)

B 2 pGenesil-siHuR [SHr ek 3 Hl
MCF-7/Adr 48/ P-gp EAKRIE
Fig. 2 Inhibition of P-gp protein expression in
MCEF-7/Adr cells after pGenesil-siHuR transfection

2.3 pGenesil-siHuR Jt #3 4% % 3 hm MCF-7/Adr 2m
Rt % b 2 ey RVE

MCF-7/Adr IR AE E % %4 pGenesil-siHuR 5§,
pGenesil-siControl , & J& JII AN [R) ¥ BE 1 22 22 HE AL .
KRG e MCF-7/Adr 20 Bl X} 2 Z2 B 1Y 1C, M
(148.2 +2.3) nmol/L, pGenesil-siControl YL e 1)
ICo, M( 145.4 = 1.2 ) nmol/L, Pi& Z [A]f4) 1C,, JC 1B
£, (HE pGenesil-siHuR #5444 MCF-7/Adr
ANMIAY 1C, AR Y AN L H, TR 1 70.5% , 3%
F(42.9 £0.4) nmol/T( P<0.05 ). WFE 1,
2.4  pGenesil-siHuR Ji ¥ ke e 5 MCF-7/Adr %a J8,
BT 8% n

ARLINA 2 nmol/L 2L 24 h J5 , i@ ik
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AR AR I MCF-7/ Adr 207 — A% 44, Bz e 44t it
TS, ZFRHEAIG, MCF-7/Ade 40 i 98 T2 % N
(1.1+0.2 )% , Genesil-siControl 4t 2H MCF-7/Adr
AT R (1.5 £0.09 )% , I 40 ML T2 R TC

WBEAZCP >0.05); SR Y4 MCF-7/Adr 41 i
FHLE, 7 Y4 pGenesil-siHuR 41 MCF-7/Adr 41 s ) 4
TR EFEE(34.6+1.1)%( P<0.01).

%1 pGenesil-siHuR % :f{X MCF-7/Adr BRAEZ FLEERATEETER( % )
Tab.1 pGenesil-siHuR transfection decreased survival rates of MCF-7/Adr cells treated by doxorubicin( % )

Concentrations of doxorubicin ( ¢;/nmol L") IC,
Group .
0 25 50 100 150 300 (¢ey/nmol + L71)
Control 100 97.4+1.8 90.3+0.2 72.1x1.1 48.3x2.2 11.7+0.5 148.2+2.3
pGenesil-Control 100 96.5+0.9 86.4+0.2 68.4x1.7 46.9=x0.1 12.7 0.3 145.4 1.2
pGenesil-siHuR 81.5+£0.9 70.5x1.1 38.4+1.5 7.1+0.7 5.3x1.1 4.2+0.5 42.9+0.4"

" P <0.05 vs control group

3 4 it

FLIR I 2 10 L d i DL R R R, S 2 R A
T5 SR FL I A G AT T 58 . A IEAE R
(ALY 25 AT R 3, AT O St AT et | A i
JeR 2% L M O 1 T 25 4 AT SR DR Ak T R 1 32 i
RS o MDR AR A s 4 i 4 3% 245 4 ol )
B 4 L B AEATL L, (5 A5 ok 96 4 A ] s %k 22 22 L
S IR B e 5 A 45 4 AR AL BRI SRS [R] A Bt
TP AT 24 A KRR T AT A ek . Rt
SR MDR (3548 F 5 02 Mo 1y 7 o fe v —
AR A DR () R

VT 20 4E3K, Bl % MDR Wi H1IJT R T2
TRAIBIEGE , B 20 4 BRAS 5 -3l 18 BEL A 77 5 )8 2
T CERRPEAL S Y B G C R e
) PRI G Y SRS LR DL e it S5
s HE LA W REFR i i MDR, FLA A B 58 9 K
S S RNA RNA THEAEHAR AN H . SR 2L 2454
FNFEAAFAE— LR KR, ol an et o PR v AT 22
5o UL, AL — L WF5E MDR W $E B 43 FHL
i, WIS BIE A 0 5 MDR R4 T
WS W7~ , RNA T30 HuR B9 F k0] i & K
MDRI mRNA 1 P-gp £ [ 3k, JF 14 hivigt 245 44 Jfa
MCF-7/ Adr #RX} 2252 b 22 9 SRt 3 1 4t i 0
T, I, HuR B8 P-gp FIkM) IR, &
AR RAE BT B MDR A A5

HuR 1E28 ELAV ZEME— Al LG 58 RNA F8 8
PR RNA 2558 H S, it 3 4 RNA SRS 5
mRNA 3'UTR B ARE KA XAVE I F456,
A e i S A0 M, I 202 RNA (928 [ 4544, A

T AR AL A ] mRNA SE4E 55 40 B0 sk B
Wil U5 ARE BA% R PN VDG A 35 P , 1558 mRNA 119
Rt AU RTINPTSE & B, HuR ] B3
I HEHLE A VEGE-C 23K , 4k 1 52 i il 6 Ik £ 457
Az BRI EL S5 55 7% 5 HuR 78 20 5 A4 3 328 2 il s 1R
BT A R TS B, 5 1t 45 % B 0 fcim 12,
BRI T Yague 25 R IR, 1 I 40 M0
K562 2 T2 M7 25%) )5 , MDRI mRNA 5 1]
HE 3 ~ 8 4%, B A mRNA K 51805 mRNA
e A5G s B IR o At ] 5 S50 93 A i it 24 A
MDRI1 FaE PE3 & , ixX it — 2P R W] MDRI F:H 3Rk
PP B R R

WFE R I, FEANILST 25 22 22 LU LIS 0 T,
I HuR %35 0 8 3% 43 4100 i) 200 M A3 755 400 L A
T2, AR HUR A MCF-7 4 j R 25 g ik . 1A ik,
HuR "JRES 5 T HAW(G 538 i 5+ i Rk 4%, 4
TR T A0SR0 A A OGS R A st
IXSETE %, HuR @sis 5 T anie T, #)un, Filip-
pova 25 VB HuR AIHGHN Bel-2 BT, 4k &
JHT-3H] ;s HuR Qo REIS Akt 15538 6 DA 1 400 5 21
FLPAT . AR, HuR A 845 2 Fh G 58 AH OC BE 1R 1) 3
iK, W eyclin A. cyclin BI Fl cyclin El Ap 0
Latorre 252 R 91, 5 223K T 25 86 11 ABCG2 Y FL IR
FEANM T HuR 263K B2 H X 2 2 He AL 24 119 32
B T H HuR 65 AR 22 5 SR B I o) Al 5
SR R RSB AN, HuR AU 40 i
HABE A S, i Hal I A Bel2 ik, W 0
PR T, 375 S b RE A0 M T 24014 L A T O LA (4 AT
5 A% K PR HuR & #3155 TUBB3 &%
KB TEAH G ; HuR F miR-200¢ #:3#4% T TUBB3 #



+ 186 -

r [ R A AT 27,2013 2 4 H,2002)

FEAR, TR A0 B X 5 A2 I R0 U 245 () AL 1 Hh
PSRRI G5 SRUEI, HuR R it 24 % 2k
PEE S Mo — 7 1, A WFFEIESE HuR S R
MAXHALIT 25 BUR A AR IC ) . 7R P, AR
LB HuR B R K/ N TE A G (A T332 75
PO TAYT AY B, I HuR FEME R 259 v fl R
WG MRS " RS " KB, HuR &
AT e AR T P b O ) 9 A A R B S R
RIEVERIY . Calaluce 28 " JESZ, 76 ER* F1 ER~ 21
MatkH HuR BB A, HAE T 98 o0t A7 IX
51, 3% UL HuR 255 i 20 M AR A5 ik 2 s 1 A 1
fiff 245326 LU R 09 8 2%, AR TR A 4l S TR A IS 90
LA A A ], 53 58 2 WP 15 53 o) 52
Wi T HuR B IR M ATE RS , B — 5%

RitiE A6 HuR P AR AT, HuR e
e O RS R 2 Hh 0 1 FE 2R T B,
ok HuR A7 B2 AR 37 A0 30 i g | 336 2 Tid 245 1) 40 43
To AN, 5T K BRI 22 A 4 i B B AR LA
LR SRZE IS5 RE I HuR i % 38 =%
ELAEIDH] HuR 23k, SRy S 1) B b 42 41 T B0 A9

m[20-23]o
[ & % X #f]

[ 1] Dizdarevic S, Peters AM. Imaging of multidrug resistance in canc-
er[ J]. Cancer Imaging, 2011, 11: 11-18.

[2] Planas JM, Alfaras I, Colom H, et al. The bioavailability and dis-
tribution of trans-resveratrol are constrained by ABC transporters
[ J]. Arch Biochem Biophys, 2012, 527(2): 67-73.

[3] Kim MY, Hur]J, Jeong S. Emerging roles of RNA and RNA-bind-
ing protein network in cancer cells [J]. BMB Rep, 2009, 42
(3): 125-130.

[4] Hasegawa H, Kakuguchi W, Kuroshima T, et al. HuR is exported
to the cytoplasm in oral cancer cells in a different manner from that
of normal cells [ J ]. Br J Cancer, 2009, 100( 12 ): 1943-1948.

[5] WangJ, Zhao W, Guo Y, et al. The expression of RNA-binding
protein HuR in non-small cell lung cancer correlates with vascular
endothelial growth factor-C expression and lymph node metastasis
[ J]. Oncology, 2009, 76( 6 ): 420-429.

[6] Saurel CA, Patel TA, Perez EA. Changes to adjuvant systemic
therapy in breast cancer: A decade in review [ J ]. Clin Breast
Cancer, 2010, 10( 3 ): 196-208.

[7] WangJ, Wang B, BiJ, et al. Cytoplasmic HuR expression corre-
lates with angiogenesis, lymphangiogenesis, and poor outcome in
lung cancer [ J ]. Med Oncol, 2011, 28( Suppl 1 ): S577- S585.

[8] Yague E, Armesilla AL, Harrison G, et al. P-glycoprotein
( MDRI ) expression in leukemic cells is regulated at two distinct
steps, mRNA stabilization and translational initiation [ J ]. J Biol
Chem, 2003, 278( 12 ): 10344-10352.

[9] Filippova N, Yang X, Wang Y, et al. The RNA-binding protein

HuR promotes glioma growth and treatment resistance [ J ]. Mol
Cancer Res, 2011, 9(5): 648-659.

[ 10 ] Wang W, Caldwell MC, Lin S, et al. HuR regulates cyclin A and
eyclin BI mRNA stability during cell proliferation [ J ]. EMBO J,
2000, 19( 10 ): 2340-2350.

[ 11 ] Guo X, Hartley RS. HuR contributes to cyclin EI deregulation in
MCF-7 breast cancer cells [ J ]. Cancer Res, 2006, 66( 16 ):
7948-7956.

[ 12 ] Latorre E, Tebaldi T, Viero G, et al. Downregulation of HuR as a
new mechanism of doxorubicin resistance in breast cancer cells
[J]. Mol Cancer, 2012, 11: 13-28.

[ 13 ] Hostetter C, Licata LA, Witkiewicz A, et al. Cytoplasmic accumu-
lation of the RNA binding protein HuR is central to tamoxifen re-
sistance in estrogen receptor positive breast cancer cells [ J .
Cancer Biol Ther, 2008, 7( 9 ): 1496-1506.

[ 14 ] Bolognani F, Gallani Al, Sokol L, et al. mRNA stability altera-
tions mediated by HuR are necessary to sustain the fast growth of
glioma cells [ J ]. J Neurooncol, 2012, 106( 3 ): 531-542.

[ 15 ] Raspaglio G, De Maria I, Filippetti F, et al. HuR regulates beta-
tubulin isotype expression in ovarian cancer [ J ]. Cancer Res,
2010, 70( 14 ): 5891-5900.

[ 16 ] Prislei S, Martinelli E, Mariani M, et al. MiR-200¢ and HuR in
ovarian cancer [ ] ]. BMC Cancer, 2013, 13: 72-85.

[ 17 ] Richards NG, Rittenhouse DW, Freydin B, et al. HuR status is a
powerful marker for prognosis and response to gemcitabine-based
chemotherapy for resected pancreatic ductal adenocarcinoma pa-
tients [ J ]. Ann Surg, 2010, 252(3): 499-505.

[ 18 ] Costantino CL, Witkiewicz AK, Kuwano Y, et al. The role of HuR
in gemcitabine efficacy in pancreatic cancer: HuR up-regulates the
expression of the gemcitabine metabolizing enzyme deoxycytidine
kinase [ J ]. Cancer Res, 2009, 69( 11 ): 45674572.

[ 19 ] Calaluce R, Gubin MM, Davis JW, et al. The RNA binding pro-
tein HuR differentially regulates unique subsets of mRNAs in estro-
gen receptor negative and estrogen receptor positive breast cancer
[ J]. BMC Cancer, 2010, 10: 126.

[20] Cao H, Kelly MA, Kari F, et al. Green tea increases anti-inflam-
matory tristetraprolin and decreases pro-inflammatory tumor necrosis
factor mRNA levels in rats [ J ] J Inflamm ( Lond ), 2007, 4: 1-
12.

[ 21 ] Zhang J, Ouyang W, Li J, et al. Suberoylanilide hydroxamic acid
( SAHA ) inhibits EGF-induced cell transformation via reduction of
cyclin DI mRNA stability [ T]. Toxicol Appl Pharmacol, 2012,
263(2): 218-224.

[ 22 ] Hwang YS, Park KK, Chung WY. Kalopanaxsaponin A inhibits
the invasion of human oral squamous cell carcinoma by reducing
metalloproteinase-9 mRNA stability and protein trafficking [ J ]. Bi-
ol Pharm Bull, 2012, 35( 3 ): 289-300.

[ 23 ] Sun L, Zhang S, Jiang Z, et al. Triptolide inhibits COX-2 expres-
sion by regulating mRNA stability in TNF-a-treated A549 cells
[ J 1. Biochem Biophys Res Commun, 2011, 416( 1/2): 99-105.

[ KFEEE] 2012 -11-09
[ AXHE] T3, EHA

[fEEEH ] 2013 -01 -25



