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BE HHY: 987 miR-21 s MARCKS A B &k 6983 A 2 5 5Lk MDA-MB-231 tuftk % LA BEat 2 a9 % &, ik d@ad i
B Y% B 55 %3] miR-21 /2 3 KA 20 ik (MDA-MB-231/S) 5 % 0 % 45 85 &t 25 4w B 4k (MDA-MB-231/Doc) ¥ A 15 £ F % 34, 5 A
i} % b F 5 (RT-qPCR) 7 5 B 2k £ 7, B B 9 51447 MDA-MB-231/S %8 it.fe MDA-MB-231/Doc %a L% 4 miR-21 #5404 Fo
IR M )5 0 R GE T AL ;8 i Fe R B TR AR A TR miR-21 5 MARCKS A FH 69 % £ 58 )8 w9 P A4S Rk EMTT) % R X aa e K,
RT-qPCR Fo & & iy Fp i s Ad i miR-21 A& K AL = B M SUBR R 40 08 % 08 % A5 Bt 28 M0 % om , SH3R5T 3 5 MARCKS & FAA
¥ 4 5R 5 MDA-MB-231/S 8k, miR-21 £ MDA-MB-231/Doc ¥ #4 % ik K -F B 24 5(2.03% 0.06)42(P<0.05), 15 1AM 3t 1R
281k , MDA-MB-231/S %@ fe.3% 4 miR-21 mimics /& miR-21 & ik K-8 23 %(2.262 0.07)4(P<0.05), 7a MARCKS % K £ mRNA
Fo B G K-F L9 2 T8, MDA-MB-231/Doc 41 #.35 # miR-21 inhibitors & ,miR-21 F ik /K-F% WM+ B4 (036 0.03)4
(P<0.05), MARCKS # F 45 mRNA =% G /K & T 2 M3 R4, % & miR-21 mimics /& # MDA-MB-231/S #gjit IC50 2% % F
F AT B 4E(P <0.05), 48 R, 5 P 2 BB 2848 bt , MDA-MB-231/Doc 4m iz 4% 4 miR-21 inhibitors /& , & IC50 £ % BA%(P <0.05),
MDA-MB-231/S # % miR-21 mimics /& ,miR-21 % ik & " 2 E 8 ,MARCKS % B 5 %) % P M2t BB 24049 (3.564% 0.336) 4% Fa
(2.019% 0.268)42(P<0.05), £5it:miR-21 T4kid it Yo @i MARCKS 2 K 3§ 5% UM 20 JL 3t § B 50 AL B 64 i 25 14
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ABSTRACT Objective: To investigate the effect of miR-21 on expression of MARCKS, and their influence on chemosensitivity of
MDA-MB-231 breast cancer cells to docetaxel. Methods: MicroRNAs microarray and RT-qPCR were conducted to explore the signature
of miR-21 between MDA-MB-231/S and MDA-MB-231/Doc. The potential target gene of miR-21 was predicted by online bioinformatic
softwares. miR-21 mimics were transfected to MDA-MB-231/S, and inhibitors were transfected to MDA-MB-231/Doc respectively. The
IC50 in each group was tested by MTT. The expression of MARCKS was detected by RT-qPCR and Western blot. Results: Compared
with control MDA-MB-231/S, the relative expression level of miR-21 in MDA-MB-231/Doc was significantly up-regulated 2.03+ 0.06
fold, P<0.05. MARCKS is predicted as a target of miR-21 by TargetScan and plays an important role in drug resistance. Drug resistance
in mimics-transfected MDA-MB-231/S cells was significantly increased. The expression level of MARCKS was down-regulated. Com-
pared with control MDA-MB-231/Doc, drug resistance in inhibitors-transfected MDA-MB-231/Doc cells was significantly decreased.
The expression level of MARCKS was up-regulated. The expression of mir-21 was significantly increased after mda-mb-231/S transfec-
tion mir-21 mimics, and MARCKS genes were negative control (3.564+0.336) and (2.019+0.268), P<0.05. Conclusion: miR-21 confers
breast cancer cells resistant to docetaxel by targeting MARCKS.
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FUBRIEAE g 2t A A L e o B DL g 2 — L 3
ARSI R MAET R B T 10 450,k [ =2k
FUBRIE Z 2R b T 37%, AET -3 LT+ T 38.9%1, fby7 e FLAR
FERIRYT TR G B E B AR, ARG IR b & MRk Ag
AP 258 A7 A, T F A 24 1 IR AT YRR . MR A
BRI 2451 , 204 % 42 % (Docetaxel , Doc)idi FH T4/l
JL g A FLRIE S H AR AL S A2 B, 8 2 i s ik
B ANITA T ELI0H AR 4k 0l e I8 20 A 1) 3 24 3
iR Ak, Doc HAT LT 5 SIS SRR ) B At fa) A
SRR W PR Syl FH 22 VG SR AZ B T LA s 2
A LRI T Y — 2Rk R,

MicroRNA (miRNAs) & — /M TC 4t i) RNA, HAE
FZE A mRNA A% 55 Bk 320 mRNA A% e v
AT SR RL R (3235 . miRNAs 7EAF B2 FR g I
ez REZMER , BREME N &AL . KEMOFRERA
BFEAE F miRNAs [ FR AR, 7E Mg & E i f i R 4% 2
RHEEMVEHSY, miRNAs VER 3T #7024 & 9 5k D 53 b
JEIMHIEE o ARk , miRNAs 45 1 R 5045 T s ik
R W 2GRS ER AL T ) S

1 pR 5 07

1.1 #F#
LSRN b MDA-MB-231 Il [ FERL22 5 1 Y201

AT, it 258 MDA-MB-231/Doc F 24« 5256 %8 L F] & 2% 4%
MDA-MB-231/S 21> il , R FUIRHR B 12 20 0 15 vk )
7237 ; DMEM (#4597 46 i 2 1L 5 0 11 Hyclone 24 ] 5 22 7
SR EEE ST B VTR E RGBS 245 s MTT 1= B I (DMS0)F)
WA H 8 Sigma /W] Wi SR £ A Biouniquer 23w ;5%
ZLik 7] Lipofectamine 2000, TRIzol 2B B Invitrogen 2%
F];miR-21 mimics(BEH4%)F1 inhibitors(F ] 42) W ] I ¥ 75 74
/3] B MARCKS £ 410 [ 3¢ [ Abcam /3 ] ; 47t B-actin F{
—PUI FEIE Sigama /A & ; BRI HRP)FRIC L EHT
/N 1gG W H AL BN AE YR A F] . NanoDrop2000 45413
JEIGEETTHE H $<E Thermo Scientific 24w ; HLUFE{SURN I 15 HL K
F¥ I [ 3% [ BIO-RAD 4\ 5] PCR §784{% (LightCycler® 480)
A 25 ABI /A ; CliniBio 128 fiffbr{Uk [ ASYS-Hitech /A .
12 Ak

12.1 4HpEkESE  MDA-MB-231/S Fl MDA-MB-231/Doc 4iififl
PR3 T f 10%]H 28 I3 100 U/mL 75 %5 Al 100 pg/mL &
2 A DMEM i g3, B 37°C 5% CO, 1 A B 451
TR, & 2-3 WARRE BH U K T

122 £YEEFREHTEEFRTM A PicTar™ Tar-
getScan™Fl miRDBE T AR 4 T30 4 miR-21 [HEEEA

123 A28 E 8 PCR(RT-qPCR)4>#F  TRIzol 13 B4
JiA RNA, FI S8 6 BE RN B AR A Fi ik 268 e Hk
BERBT . KR E M5 0L 1, o6 RS B 4 S)
PCR G & 3 YR SE REA 220 S50 5 15 21 1 Bl die i 2o b
CT {Hi%:(2* * OHBEATHER 2 =43 HT o

% 1 RT-qPCR 5|#1/5 31
Tablel RT-qPCR primer sequences

Prime Sequence(5'-3")
RT:GCGCGTGAGCAGGCTGGAGAAATTAACCACGCGCGGAACG
U6snRNA Forward: CGCAAGGATGACACG
Reverse: GAGCAGGCTGGAGAA
RT:GTCGTATCCAGTGCGTGTCGTGGAGTCGGCAATTGCACTGGATACGACTCAACAT
miR-21 Forward: CCCTAGCTTATCAGACTGA
Reverse: CAGTGCGTGTCGTGGAGT
RT: random primers
B-actin Forward: CACCTTCTACAATGAGCTGCGTGTG
Reverse: ATAGCACAGCCTGGATAGCAACGTAC
RT: random primers
MARCKS Forward: CCAACCCGAGGCTCTTTGTT

Reverse: CACGTGGCCATTCTCCTGTC

1.2.4 MRRFER R ECE R AH T (LA B S T8k, D i
TR 5 77 S5 A0 B, B 90 L AR (1% 10° 4 i)
% JC RNA fifi EP &7, A 10 wL miR-21 mimics(10 nM)&}; in-
hibitors (50 nM) & FE LA 4520 SR AT A0 M 4y, D 4 i
(MDA-MB-231/S &, MDA-MB-231/Doc)&-43h 3 £H : 1% IR
ZH(NC1 3 NC2 %) 25 0 HEZH (3 44 A S 56 20 (miR-21
mimics 5 miR-21 inhibitors % %), DL % 54 K 8
MDA-MB-231/S #ifits, WAL AL R 53151, ¥ 3% 109 fLIEF T 6
FUtR, FICWLTE A 2 2 mL/ 71,24 h J5 #EF T4 it

5o BN 250 WL JCIMIE R FREE, Ak 20 pM i
mimics negative control Al H i) miR-mimics 2 pL, B4R 5], =
IRIEE 5 4P B 1 3% 1.5 mL A9 EP 45, i 500 WL JoIfiE 577
T 9 pL iR RS EIRIER 5 rsh. BRI WA
500 L 4T AN 2 6 FLAR B A~ FL AT, 55 3 FLn 500 pL G
MK REFRHEARS O IR 32838 30 6 fLAkR, & 37°C 5% CO, il
FIR R J5F FARSERT 7 SRS R THDOGEN S BT e Jeses
BT ISR R IR YRR A 80%

1.2.5 MTT bb @Rz e Estee K ilgi g Xt g
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F18) 240 Rl 18 7 T TR BB B2 433 A Do, MDA-MB-231/S 4 fifd
xR 25 B vk B K R R 0.026.,0.128.,0.64 il 3.2 uM,
MDA-MB-231/Doc 4fi ifd % 7 ) 245 ) e BEAR Y 0.6251.25
2.5 Fl 5 uM; BERP 2k BE 335 4 AN AL, R X JE 24 %t B 2
AR 2 LA 4 L, T ARZEdE 3R 48 h )5 6 20 pL MTT
V(5 mg/mL)M A B BALr, B CO, FiFRfidk L #% 4 h
Ji . 3¢ B3 4% 150 wL DMSO I A B BEfLH, i 2 5 2
i 10 4350, LE45 S 5850 L ) T BB ASCR I i 4 550 nm
A EEAFL OGRS (AVE . SRS O BRALIA R T AR A
il A KA A =1-Cin 2520 7 YOG BE f / To25 % BT 1
WEREAE)* 100%; AR A= KA R H 3R BBk 2 (Cs)
BRMST ERE 3 IR,
1.2.6 @HUEAT#M )] Annexin-V-FITC 1Tk A5 &
L 240 ML PR T, A R AR S AL T B 5% 24 b, AL — e R
{1 Doc FEIFE 24 h, WO HIE T ARNE LB RE R A AL, 502 19
PBS PRI, JEH] 1x 55 G mik k. A S uL Annex-
in-V-FITC I 10 uL 525644k} PIHUE T IE), % i T 1 = 0 &
15 min, EHUGI, 3BT i T
1.3 GEitZEah

K] SPSS17.0 Geit s A AT 8udln o #r , MhsrdA 3 4%
I, LL(xt s)FoR iR, P2 LU BCR ) ¢ 24
B H R LU BER T BRI 3R 5 224307, LA P<0.05 S22 5+ HA 4t

PES -8
2 &R

2.1 FEIEFFISIE miR-21 £ MDA-MB-231/Doc Bf{§ &L
R Affymetrix miRNA 2.0 315 B #; Il MDA-MB-231/S .,
MDA-MB-231/Doc 207" miRNA FikM2% 5, 455 B 7R miR-21

1E MDA-MB-231/Doc 11571k, RT-PCR JESE T 4. 5
MDA-MB-231/S #f tt.,miR-21 #£ MDA-MB-231/Doc "1 )3 ik
AKFTHE T (2,032 0.00)f%, Hoas i BA G122 5 L(P<0.05),
22 FEFJE miR-21 FKIEMTK

ZHIEYL S AR AL R A 80%L) b SRIMERT R
ZHAH 1Y, MDA-MB-231/S # %% miR-21 mimics Ji7 ,miR-21 [ 3
IEHEET T (2.26 + 0.07)f5(P<0.05); i Yt miR-21 inhibitors J5 ,
MDA-MB-231/Doc ZiiJffd H1 miR-21 2 15 7K S J2 BH 14 %) BE 21 1)
(0.36% 0.03)fi5(P<0.05); £ 20 a2 1 T i 2E 70 B 4 % L 20 i)
A b 22 R e B4 2E 5 (4 P>0.05).
2.3 miR-21 X ZLARTEE SRR 25 Y0 B B 1 O 22 Pl

MDA-MB-231/S [ 4 %F B2 . 25 [ %) B 41 Fn 5 56 21
(miR-21mimics) %} Doc [ IC50 4> %% (0.660% 0.240) uM.,
(0.578% 0.060) WM (1.626% 0.179) WM., 5 [FPE% HEAR 1, % e
miR-21 mimics J5 4R IC50 212 (P<0.05), 7 LA
miR-21 75353104 T MDA-MB-231/S ZiE%F Doc IR .

MDA-MB-231/Doc A X} HRZH | 25 [ X HE 2H 1 52 56 21
(miR-21 inhibitors) X} Doc 4 IC50 43 3| (3.076 £ 0.361) M,
(2.842% 0.273) WM (3.745% 0.250) WM, 5 [FPE HRAR 1, % e
miR-21 inhibitors J5 40 ffi it IC50 % 3% Ik (P<0.05), 18 B T~
miR-21 {3 35 BTt 25 MDA-MB-231/Doc 4l jifi %t Doc 44
2.4 #fE miR-21 Xf Doc i SHY A BE T-HI S0

21 6 9 T AG I 45 B UL Rl 1, MDA-MB-231/S 4 fify %% Y
B A% 7 Doc 5 5 09 40 M U 1 2, M
MDA-MB-231/S 4fi jfl % 44 %% 4% miR-21 inhibitors J5 , AN T
Doc FESAYANMIET:, $75 miR-21 KI5 RE M = 1L 7L
FEAN YT Doc HIZ5YHi: .

miR-2Imimics J5 ,

a - < <
= S e
MDA-MB-231/S © I o
1 21 21
120 ey i O] =~ -
I ae 2 e ae ae =
—I— o4 - b "o ° ": 3
* = & 2 2 &
@ o° Yol oo1 ; 3 c><>.l A
S I 2 by ey © Arrrraprrrber e [10 e N——
o 80 109 10" 10?2 10° 10 100 10" 102 10% 104 102 10" 10?2 10° 10
@ AV AV AV
L
S
3 40 Quad %, Gated Quad % Gated Quad 2. Gated
g UL 1.55 UL 1.98 UL 0.85
UR 6.57 UR 6.87 UR 4.32
LL  87.65 L 8778 L 9097
0.0 LA 4.23 LR 3.42 LR 3.86
blank control NC miR-21 mimics blank control NC miR-21 mimics
- - <
b o 2 e
MDA-MB-231/Doc LR 3 4
21 21 o1
16.0 * _No ) _No- ) _No: R
ae (i S a =) o e
l % 1 I o - o
2120 °°}r£‘ 001 ,ﬁ” : S ﬁﬁ 3
< - b Py P P S ey e P S e
2 10% 10" 102 10° 10° 109 10" 102 10° 10? 109 10" 10?2 10® 10
<] AV AV AV
o 80
S
g Quad 2. Gated Quad % Gated Quad % Gated
& 40 UL 056 uC 078 UL 2.79
UR 4.58 UR 5.11 UR 9.90
- LL 9253 L 9226 LL 8306
: } LR 2.33 LR 1.85 2
blank control NC miR-21 L a2
inhibitors blank control NC miR-21 inhibitors

& 1 miR-21 3t Doc i SHI 20 B T- B9340
Fig.1 Effect of mir-21 on the apoptosis induced by Doc
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2.5 miR-21 FFUMELE E A2

MDA-MB-231/S #%% miR-21 mimics Ji7 ,miR-21 Fik =B
5 B, £ X MARCKS fy 22 K 383K 4347 S 7R : He mRNA 12
H R IRACEI T B, 43 3112 B % IR 1.(0.362 £ 0.076)f% A1l
(0.386£ 0.020)f% (P<0.05); 1iij 73 — J5 1 , MDA-MB-231/Doc #%
Zt miR-21 inhibitors Ji7 ,miR-21 FE ik 2 F 5, MARCKS %
R IR 5T s  H mRNA R H A FRA Y B 1A, 430 2
B IR ZH 9(3.564+ 0.336)ff F1(2.019+ 0.268)1i%(P<0.05); ]
PEXF BRI ZS 1% B2 (]34 0 22 57 (P>0.05) , 38 3t Bl 34 , #1096
FEK MARCKS il miR-21 ()RR R PR LA

MDA-MB-231/S MDA-MB-231/Doc

MARCKS — “i—— —— —

B-actin - —— S —

1 2 3 4 5 6

4, blank control

2. NC of mimics 5. NC of inhibitors

3. miR-21 mimics 6. miR-21 inhibitors
2 FBARET XN R A M MARCKS B AHIERIE

Fig.2 Detection the expression of MARCKS protein in each group by

1. blank control

western blotting

3 ¥ig

= B4 L 98 (Triple-negative breast cancer, TNBC) 23 it

RERVFIATR A K K T2 Ak (Her-2) Rk B R APE . B TH=
43U Bt Her-2 397 (HE 5, 24X F TNBC BE A Johnii
FRIRIT % T LIRS T SR 20219, 25 A2 E N B Ao A
B B2 FURRRE AT B S B e e, R X R R B A
PRI R

TEARBISE  , MDA-MB-231 4l il J& T~ A = [ 14 2L M 98 4
Jfitk o ZF2EA MDA-MB-231 41l , FA T4 T 4% Doc j=A:
B Y i 24 8% (MDA-MB-231/Doc) , jifi it 43 #F MDA-MB-231/S
FiI MDA-MB-231/Doc 4fijifl 4122 5 33519 miRNA , Gk il T 5
fiif 24 W AH G A miR-21, Jf R A7 T 1 24 98 5 BIL i A0 B 5T
miR-21 fE4 MicroRNA FPHFFE S #A0THJRE SR, S e
BIR A R R R e e — R B AR s A G, B 5 T
FE LAY o RN RIS £ 58 f, miR-21 4 B VE e LA ifgg
Je AR SR e v — P e 2 AR )2 TR AR . miR-21 Yk
ST B B K LA R R 2 TR LR PR
W, AT HPER B miR-21 75 FLOIR 9 T 25 4k
MDA-MB-231/Doc " & 3% [ , i1 55 ¢ miR-21 1155 T 974
LRI 25 40 A miRNA B 2635 W] A 5500 e AN a st 25 7k , 48
7 miR-21 J2 7| i 2 At 5 30 2 7 S A2 i 245 1) 2R

MARCKS J2& & 22 (1 g i i 3L, 4 74k 32 ku, H2E
FIAFE 3 N B AR ST X35 : MH 2 G LAY N o et r
RN 3 (effctor dom ain, ED), MARCKS 55 4t Jfd i ity 45 538 1o

PIRPHIL 5 A AL S 1 ANAE B 2R e G, — R S A
N Sy AR IUBENE XU 5 — IR A (57 4 3800 3 B i e i
S ERRRIEBEIR 4517, MARCKS 7E4IZUH )iz Kk,
(EE Y=F Suvi T SL i ENN S PN DAL SR & - AT T =)
W 2SRRI 5 3 W OR 22 RS AR AN LI 75 A e
I O SL9 TP IR SR AR AE MARCKS LR 878 (R 33k
BRI, TT UL, MARCKS 8 TR0 A A 538 % ke o
TR, BERIS L B MARCKS Tl fE2 5 T FLUIRE R £ 7
SAZWEMS L A, HENI AT RE B4 S MARCKS AR HI il H2%
K, FBOVEE I Z5H K A U AT RS 40 A3 g L R f
A B, 3 AME RS iR MARCKS 5 —86 554 3k
miRNAs /A 3¢, 4l Buurman Rivera ZEP2Vijf57 & B miR-21 1/ 1+
U m/E T MARCKS AT 52 i 5L 968 MDA-MB-231 4l (1
WIFTE 2. Wind S55% 3 MDA-MB-231 7EFL IR 2 ik il
TEHEHT miR-21 T LA - i 1] -5 A Shy e -1 4 i e B E A
A ARFSE 45 A B R miR-21 HI MARCKS 2 [E]f£7E 8 ) %
Fo FRATH % Ut miR-21-mimics |- i FL i 45 HIUE% 20 M B
MDA-MB-231/S  miR-21 kK, il id 4t miR-21-in-
hibitors " ifit 25 41l il MDA-MB-231/Doc ' miR-21 [k 7k
o, RIER miR-21 FRIEF LT MARCKS /) mRNA Fi
FIAIAKF-, iFEAR miR-21 Fik Al L1 1% MARCKS ) mR-
NA FIE [ REKF, B8] miR-21 AT A 5 4L MAR-
CKS mRNA ) 3'UTR X &5 F, X HEA T 55 B ) 14
o WE— 20 RN TN PE QAR A, 00 3 B miR-21 482
B, S5 MARCKS R AT AEZ 1% miRNA S35 3 15 AT
SFETZIH A 2GR, i T H miRNA AT L 224 5EE D
T BRI T L) 2 8] 2R miRNA (i, PIASREHE
& miR-21 A/ ] T g $: [X al 4 5 ) MARCKS 5 H &
miRNAs B[] 52 06 L AR 40 M Xk 22 P4 542 B URE i PT BE i
SEH AP ST

Zi BRIk, ABIFE A RRW] miR-21 7EFLARE I 25 20 ik
HH R A I B TR | 5 L A M X 2 P SR A I A 24
PR EA 5 s miR-21 AT AEE L T 9 g 40 il HE P MARCKS
4928 DTl 2L R 200 L X 22 P S AZ 7 A i 245 (HARBIFSEAX
JRIBRT 20K -, R e B8 231 BIL I 473 5 R B ISR 2EA T IE
W TEIRSERE T b, FAT PR RS A miR-21 TRl RBR A Hh 12
IRARAY B 5 1A AT U 1 06 R, miR-21 VRN A 1
brabah € 2 A FUIRIEIZ I G677 7R LK B W
Ok B Z AR

% % 3T ik ( References)

(1] ) 2 4r. 4otk SURRI 4 5 K 0L B SUAR B & 2 6 T B 2k A [T 804K,

ks B 52, 2011, 38(3): 468-469

Liu Yu-hong. Status of female breast cancer and risk factors for breast

cancer[J]. Modern Preventive Medicine, 2011, 38(3): 468-469
[2] Griffiths-Jones S, Grocock RJ, van Dongen S, et al. miRBase: microR-

NA sequences, targets and gene nomenclature [J]. Nucleic Acids Res

2006, 34(Database issue): D140-144
(3] L%, 7K & Hom i, 5 AU 5 0 A B at 25 tm ok v A 2 %

UL = FEXF 54k, 2011, 33(21): 2297

Li Wen-jing, Zhang Lei, Lai Ya-na, et al. Establishment and charac-



PREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol18 NO.7 APR.2018

- 1221 -

terization of human docetaxel resistant breast cancer cell lines [J].
Journal of Third Military Medical University, 2011, 33(21): 2297

[4] Krek A, Grun D, Poy MN, et al. Combinatorial microRNA target pre-
dictions[J]. Nat Genet, 2005, 37(5): 495-500

[5] Kim SJ, Wang YG, Lee HW, et al. Up-regulation of neogenin-1 in-

—

creases cell proliferation and motility in gastric cancer[J]. Oncotarget,
2014, 5(10): 3386-3398

[6] Ren J, Huang HJ, Gong Y, et al. Microrna-206 suppresses gastric can-
cer cell growth and metastasis[J]. Cell Biosci, 2014, 4: 26

[7

—

Li Q, Wang JX, He YQ, et al. Microrna-185 regulates chemotherapeu-
tic sensitivity in gastric cancer by targeting apoptosis repressor with
caspase recruitment domain(J]. Cell Death Dis, 2014, 5: e1197
[8] Ishiguro H, Kimura M, Takeyama H. Role of micrornas in gastric can-
cer[J]. World J Gastroenterol, 2014, 20(19): 5694-5699

[9] Chen H, Lin YW, Mao YQ, et al. Microrna-449a acts as a tumor sup-
pressor in human bladder cancer through the regulation of pocket pro-
teins[J]. Cancer Lett, 2012, 320(1): 40-47

[10] Chen P, Huang Y, Zhang B, et al. Epha2 enhances the proliferation
and invasion ability of Incap prostate cancer cells [J]. Oncol Lett,
2014, 8(1): 41-46

[11] Herszenyi L, Tulassay Z. Epidemiology of gastrointestinal and liver
tumors[J]. Eur Rev Med Pharmacol Sci, 2010, 14(4): 249-258

[12] Liu T, Hou L, Huang Y. Ezh2-specific microrna-98 inhibits human
ovarian cancer stem cell proliferation via regulating the prb-e2f path-
way[J]. Tumour Biol, 2014, 35(7): 7239-7247

[13] Iyer G, Milowsky MI. Fibroblast growth factor receptor-3 in urothe-
lial tumorigenesis[J]. Urol Oncol, 2013, 31(3): 303-311

[14] Tian L, Li M, Ge J, et al. Mir-203 is downregulated in laryngeal squa-
mous cell carcinoma and can suppress proliferation and induce apop-
tosis of tumours[J]. Tumour Biol, 2014, 35(6): 5953-5963

[15] Ye W, Xue J, Zhang Q, et al. Mir-449a functions as a tumor suppres-
sor in endometrial cancer by targeting cdc25a[J]. Oncol Rep, 2014, 32
(3): 1193-1199

[16] Ren XS, Yin MH, Zhang X, et al. Tumor-suppressive microrna-449a
induces growth arrest and senescence by targeting €2f3 in human lung
cancer cells[J]. Cancer Lett, 2014, 344(2): 195-203

[17] Hu J, Fang Y, Cao Y, et al. Mir-449a regulates proliferation and
chemosensitivity to cisplatin by targeting cyclin d1 and bcl2 in
sgc7901 cells[J]. Dig Dis Sci, 2014, 59(2): 336-345

[18] Griffiths-Jones S, Saini HK, van Dongen S, et al. miRBase: tools for

microRNA genomics[J]. Nucleic Acids Res, 2008, 36(Database issue):

D154-158

[19] Zhang S, Yu D. Pi(3)king apart pten's role in cancer[J]. Clin Cancer
Res, 2010, 16(17): 4325-4330

[20] ChenY, Sun Y, Chen L, et al. Mirna-200c increases the sensitivity of
breast cancer cells to doxorubicin through the suppression of e-cad-
herin-mediated pten/akt signaling [J]. Mol Med Rep, 2013, 7 (5):
1579-1584

[21] TanicN, Milovanovic Z, Tanic N, et al. The impact of pten tumor
suppressor gene on acquiring resistance to tamoxifen treatment in
breast cancer patients[J]. Cancer Biol Ther, 2012, 13(12): 1165-1174

[22] BarbareschiM, CuorvoLV, Girlando S, et al. Pi3kca mutations and/or
pten loss in her2-positive breast carcinomas treated with trastuzumab
are not related to resistance to anti-her2 therapy [J]. Virchows Arch,
2012, 461(2): 129-139

[23] MeunierL, Siddeek B, Vega A, et al. Perinatal programming of adult
rat germ cell death after exposure to xenoestrogens: Role of microrna
mir-29 family in the down-regulation of DNA methyltransferases and
mcl-1[J]. Endocrinology, 2012, 153(4): 1936-1947

[24] JiN, Yuan J, Liu J, et al. Developing multidrug-resistant cells and ex-
ploring correlation between berp/abeg2 over-expression and DNA
methyltransferase[J]. Acta Biochim Biophys Sin (Shanghai), 2010, 42
(12): 854-862

[25] Fletcher CE, Dart DA, Sita-LumsdenA, et al. Androgen-regulated
processing of the oncomir mir-27a, which targets prohibitin in
prostate cancer[J]. Hum Mol Genet, 2012, 21(14): 3112-3127

[26] Jeon HS, Lee SY, Lee EJ, et al. Combining microrna-449a/b with a
hdac inhibitor has a synergistic effect on growth arrest in lung cancer
[J]. Lung Cancer, 2012, 76(2): 171-176

[27] Buurman R, Gurlevik E, Schaffer V, et al. Histone deacetylases acti-
vate hepatocyte growth factor signaling by repressing microrna-449 in
hepatocellular carcinoma cells [J]. Gastroenterology, 2012, 143 (3):
811-820 e811-815

[28] Lewis BP, Burge CB, Bartel DP. Conserved seed pairing, often
flanked by adenosines, indicates that thousands of human genes are
microRNA targets[J]. Cell 2005, 120(1): 15-20

[29] RiveraE, GomezH. Chemotherapy resistance in metastatic breast can-
cer[J]. The evolving role of ixabepilone[J]. Breast Cancer Res, 2010,
12(Suppl 2): S2

[30] WindNS, Holen I. Multidrug resistance in breast cancer: From in vitro
models to clinical studies[J]. Int J Breast Cancer, 2011, 2011: 967419

(_E#E% 1216 TT)

[18] Srivastav S, Walitza S, Grunblatt E. Emerging role of miRNA in at-
tention deficit hyperactivity disorder: a systematic review [J]. Atten
Defic Hyperact Disord, 2017[Epub ahead of print]

[19] Voon D C, Huang R Y, Jackson R A, et al. The EMT spectrum and
therapeutic opportunities[J]. Mol Oncol, 2017, 11(7): 878-891

[20] Banday M Z, Sameer A S, Mir A H, et al. Matrix metalloproteinase
(MMP) -2, -7 and -9 promoter polymorphisms in colorectal cancer in
ethnic Kashmiri population - A case-control study and a mini review
[J]. Gene, 2016, 589(1): 81-89

[21] Singh D, Srivastava S K, Chaudhuri T K, et al. Multifaceted role of
matrix metalloproteinases (MMPs)[J]. Front Mol Biosci, 2015, 2: 19



