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[ Abstract] Objective  To investigate the effects of inhibiting enhancer of zeste homolog 2 (EZH2) on cell
proliferation and apoptosis by up-regulating the expression of miRNA-101 in bladder cancer cells. Methods The
microRNA-101-expressing plasmid targeting EZH2 gene was constructed and transfered into T24 cells. RT-PCR
was used to detect the expression of EZH2 mRNA. The proliferation of T24 cells was detected in vivo by MTT, and
cell apoptosis was observed by Annexin V-FITC/PI flow cytometric analysis. Results The siRNA-expressing
plasmid targeting EZH2 gene successfully inhibited the expression of EZH2 in T24 cells. Compared with control
groups, the expression of mRNA in the positive group was significantly inhibited (P < 0.05) . After plasmid
transfection of 5 days, the cell proliferative activity was significantly lower in the miRNA—-101 mimics group than that
in the negative control group and blank control group (P < 0.01) . In the miRNA-101 mimics group, cells
increased significantly at Go/G1 phase [ (80.12 +7.8) %, P<0.01], while decreased at S phase [ (11.50 +
1.2) %, P<0.01] . And the expression of EZH2 mRNA was down-regulated (P < 0.01) . Conclusion The
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microRNA-101 silencing EZH2 can significantly inhibit cell proliferation of T24 cells and promote its apoptosis. It

provides a theoretical basis for further study of bladder cancer gene therapy.
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[ eSS T24 20 B bk P B I S bR 2 i S 0
FIRAFE, RPMIN640 K532 3E . JRARIMTE  0.25% Mk
% 1B -EDTA, DPBS. Lipo 2000 % 44 7 .
TRIZOL. Necode ™ VILO miRNA c¢DNA Synthesis Kit
. EXPRESS SYBR ® GreenER™ miRNA qRT-PCR
Kits T4 B & Invitrogen 4], DMSO I g 3
Amersco N Hl, EZH2 Fiiklg B 3 E Abcam 2 H]
EZH2 siRNA E2:0F ) MBI A ¥1/2 7, PVDF
iyl eSS Millipore NGB
1.2 EWEHZE
1.2.1 ZBAmEFE W DRE R AN bR T24 43 i AE &
10% 5 4= L3/ B9 90% RPMI 1 640 15 32 de v, F
37°C. 5%CO, AR B FRF 8555, an R4l
KW, H 75% WKW A T, RS
BT E W, TG ERE, T a3,
W SR, B R 10 mL K555 A6 P 4k 2 85
FE. JPRE RS AT A0 e BB AL 0.5 x 10° ~ 1.0 x
10* A I e 2 B2 Fh e 96 FLMR S AL 1.0 x 10° ~
1.5 x10° A~ 4 J W B #E Fh 72 6 fL At , A
miRNA-101 BHPEXTHRZL . FAM BAPE T BE 41 Fn s
X A

1.2.2 BARWNHERFESR FIH miRBase {5 &
o4 % & # OAN E miRNA-101  Hf &
(pre—microRNA-101) #J DNA BT : 5'—tG-
CCCiGGCiCAGittAtCACAGIGCiGCiGAtGCiGiCiAiC—
tAAAGGtACAGIACIGIGAIAACIGAAGGAIGGCA-3',
WYL, VAR IR IR kSR AL B S AR AR OBUEE 1)
pre—microRNA-101 i A J Bt 5'-TACAGTACTGTG-
ATAACTGAA-3', BH ¥ X} BR 7 51 FAM J3* 51 Ky
5'-UUCUCCGAACGUGUCACGUTT-3". ¥ H & i
44 A Z| PGenesil—1.1 Tkt @ sl 4, 114k
R A R DHS o Bz diffarb. 4 BIHkECR
TR R 5 4 mg/mL B K ) RPMI1640 157757
F%, PSR R, IR TR 4 A
AT, B YA B Lipofectamine™ 2000 Jg i {454 Y
O G UL P R 1T, B AL siRNA 2 4 pe,
Lipofectamine™ 2000 B 4 10 pL, FHYLJ5E A
CO, K374, 6h G, 4kEedsgs 48 ~ 72 h Gk
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1 ARSI 3 AN TS . [P BRE TOASEAR %o B
DS i PCR AL B EA TR, N 55442 95 C
15s; 95 C 55, 60 °C 60s, 30 MEH; PHEsLE
S A TSR LR 0T 95 C 15 s, 60 C 30s, 72
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%GR 18 he HF T BRI SR LS R 2 h, R
miRNA-101 FE4HL. 24 h J5 FFAA K60 5 B 2 5L
XTHRAL, Al 3 EFL. B 37 °C, 5%CO0, K
FEHRE SR 30 min. BOLFE B, OMA 500
pe/mL MTT () DMEM/F12 35 5. 4k81555% 4 h
BLLF W, 150 wL DMSO %Al H¥%, #7545
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X(P<0.05). BAPEXTREZH 525 X BRAT AR F i, 22
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Fig. 1 Effect of miRNA-101 on the EZH2 mRNA
expression detected by semi-quantitative
PCR
S BHMEXS BREH LA, P < 0.05.
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15, HI B8 TIPS RS X B4 BAEES
TG TE 00 00 14.8% . 28.1%F1 29.6% , 7=
SAGIFEE L (P<0.01), WA 2.

L]

i

n

i

Bl et

a sk __,:;{; S

KEC (D)

2 MTT #ill miRNA-101 XF T24 4018 5E AL 15400
Fig. 2 Effect of miRNA-101 on the proliferative
capability of T24 cells by MTT
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Annexin—v/Pi X%, I 2C A AL 434 240 i J] 34
ZEI . RIFEYL 48 h 5 miRNA-101 BHE X B8 21
GO/G1 HAZ % (80.12 £7.8) %, X IHPEXS IR
2 (6535+3.5) M FAXTIRA (64.89+34) %
BEWE (P<0.01); mRNA-101 BHYEXTHEZ S
WIAmEE (1150 + 1.2) %A FATEXTHRL] (22.64 +
3.2) %M A AN IR (24.98 £2.9) % Iy /D>
(P<0.01) . TFAMEXTBEZH AN 136 BRLH He A JC e
225 (P>001), WH3, 4.
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Fig. 3 Effect of miRNA-101 silence on T24 cells apo-
ptosis detected by Annexin V-FITC/PI flow
cytometric analysis
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Fig. 4 Cell cycle changes of T24 , The changes of T24
cells cycle in bladder cance

T RNA THEH BB Mx B2 K 23 vt BRAH Gy/G, 012
M G 2, S I IR kg b R TR
TP <0.01. FIE X RE RN AS 0T 2E A48 i S ] 8 Rl T LA
JoH e 2 5.

3 e

miRNA SE AL ) —Fi 0 355 B 4 R s [X 1)
IR /N RNA, A BN A TR 354, &
U AFE T APV EAZAMEH, miRNA JE R A% 5%
7P B &R S5 R B9 miRNA A& (precursor mi-
croRNA, pre-miRNA) , A RN A SIS R V|
YIFEIRL 70 MZTRRIT S, P bR i I 2005
HRRESF AU RNA [ — 01 Dicer BgLA—Ff ATP
Wl B EI B2 220t BORUE RNA F Bt 3%
/NG miRNA 33 58 mRNA B5 5 B L e 6 5 1
R mRNA 9 A ol BN, 7E%% S8 5 /K-
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miRNAs 5 i % VIFH ¢, 208 miRNAs [ 17
PR NG AR BRSNS 2 6 A . miRNAs
TE R v S ek H B A8V Rk, AR e
ZH 2 miRNAs RiBHEAFT. Chen™55 & BULE I JoT 1)
IR 1 microRNA—-203 %381k 15 T 1E 3 Ik ZH 2.
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FEAR PG TP G microRNA-203 383k, 450 2R
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FWEM A Z—) FUERINFOS | EZH2 2 HHE AL A0,

I Enhancer of Zeste 3[R 3451 1 A 2K [F) 5
¥ 2 (ebgabcer of zest homolog, EZH2) JZ&Z ik

Fiti (polycomb group, PeG ) HJFER G, EH
1 H3 5 27 2 R Sk Y F AL A R
SRUR/IR N i 1 S AN 1B = S S (1 B S I ]
SR ) R A, RS GE EZH2 7E 2 FE
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SERAIE . TSR AT

24 miRNA-101 5 JE [ EZH2 456, B ff
EZH2 mRNA, i EZH2 2635, AT S0 40 it =
#ii T DNA S AHTH, DNA A i/l , B2 fif
ARG A, HATAE TR . A MR S 2
AR b & B miRNA-101 K35 I, X7 EZH2 JE
LEAT R, UERH miRNA-101 5 441 i3
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Smits!"1 55 & B7E G ME I R A MU (GBM)
W, miR-101 {9 I S 2L N EZH2 Rkt
AN IEEE . A A A R, I miR-101
AT G R A UL D BZH2 M 400 bR 1R 2R e R
Hui-Ju Wang 45 #E 17 T 1K 9 44 4b 52 56 >k i 5%
miR-101 75 B A EFBLE, AT 30 s 2 A
SIEW B HL M, miR-101 BFBEME, ¥
miR-101 {3 551 MKN-45 J8 40 fo bk 00 4 U R o
TESE T8 B miR—101 EA7 g i fA €0

AW FH microRNA-101 JLER EZH2 Jit
DRI LT 9 g8 T24 440 o 438 3 A0 ) T R S
J T B miR-101 FIR7E T24 40 A AE Wi 1 o e
YRR, AR A S T AR B e AR A
# miR-101 FEH A RIB A, TFH L YA T24
M, SEIL miR-101 76 B 7 40 i 24 7K E i oF
7%, IR SEHT 5 E 5t PCR K& EZH2 mRNA
Fik . MTT 7LD 40 M3 58 s ok . X am i AR
o 000 240 B 4B, S 28O it PCR Rl 28 i
microRNA-101 ik J5, EZH2 mRNA £ ik 5 P
Xof BEZH 2 P ) BEZE A L S 3 R AR, E SRR 3 N
EZH2 J microRNA-101 [FJHBRER, ] LI EZH2
LR IA.

95 248 6 114 47 8 4 2455 T RIS 4 5 A g S i g
AR AR, AR AL 40 B AR S K
S3HF E A microRNA-101 JJLER EZH2 21k T24 41 il
BEFERE ST AR AL, MTT A 45 51 2 /R 6 25 s 18] 1)
WA, S B S A0l i IO 8 A B g i e s o=
JHL B AN 25 5 7 2 B A A AE GO/GL 1, S
191 DNA £ B AH R /D, ol 40 B3 78 75 v T R
ARG, ASEEG A E I microRNA-101 A
i EZH2 FERERIE, IR 5 s 4
MR gE , e HRET
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KIBWMRE S YIME, HH AT EZH2 JEH %
5, DR ) microRNA—101 170 ) 518 i) 985 35t K 2%
ik, BHAERbRE ARG s . R2ERE DT, FRE
To, R L RGBT S b B R
T 4] s A5 H K miRNA % % 3] i Jgg 20 it LA &% 4
miRNA [ 2% B 0 ) R S SR R AT — 20 75 B fif ke
) ] .

(5% 3]

[1] HWANGH W,MENDELLJT. MicroRNAs in cell prolif—
eration, cell death, and tumoﬁgenesisU 1.
of Cancer,2007,96(Suppl ):R40 — 44.

[2] DENLI A M,TOPS B B,PLASTERK R H,et al.
ing of primary microRNAs by the Microprocessor complex
[J]. Nature,2004,432(7 014):231 - 235.

[3] SUH,YANG JR,XUT,et al.MicroRNA-101, down-reg—
ulated in hepatocellular carcinoma, promotes apoptosis and

Cancer Research, 2009, 69

British Journal

Process—

suppresses tumorigenicity| J ].
(3):1135-1142.

[4] WANG H J,RUAN H J,HE X J,et al. MicroRNA-101 is
down-regulated in gastric cancer and involved in cell mi-
gration and invasion [J]. Eur]J Cancer, 2010 ,46(12):
2295 -2303.

[5] ZHANG H,ZHAO M, LV Z,et al. MiR—138 inhibits tumor
growth through repression of EZH2 in non-small cell lung
cancer| ] |. Cell Physiol Biochem,2013,31(1):56 - 65.

[6] HAMMOND S M. MicroRNAs as oncogenes[ﬂ. Curr Opin

(7]

[10]

[13]

[14]

Genet Dev,2006,16(1):4 - 9.
LU J,GETZ G,MISKA E A,et al. MicroRNA expres sion
profiles classify human cancers [J]. Nature,2005,435(7
043):834 - 838.
CHEN Z,LI D,CHENG Q,et al. MicroRNA-203 inhibits
the proliferation and invasion of U251 glioblastoma cells by
directly targeting PLD2 [J]. Mol Med Rep,2013,9(2):
503 - 508.
CHANG C J,HUNG M C. The role of EZH2 in tumour pro—
gression [J]. British journal of cancer,2012,106(2):243 -
247.
FERRARO A,MOURTZOUKOU D,KOSMIDOU V, et al.
EZH?2 is regulated by ERK/AKT and targets integrin alpha2
gene to control Epithelial-Mesenchymal Transition and
anoikis in colon cancer cells[ ] .
of biochemistry & cell biology,2013,45(2):243 - 254.
SHIN Y J, KIM J H. The role of EZH2 in the regulation of
the activity of matrix metalloproteinases in prostate cancer
cells[J]. PLoS One, 2012,7(1):e30 393.
CAO P,DENG Z,WAN M, et al. MicroRNA-101 negatively
regulates Ezh2 and its expression is modulated by androgen
receptor and HIF-1 o /HIF-18 [J].
2010,9(1):108.
CHIANG C W,HUANG Y,LEONG K W, et al. PKCalpha
mediated induction of miR-101 in human hepatoma HepG2
cells[ ] ]. Journal of Biomedical Science,2010,17(1):35.
SMITS M,NILSSON J,MIR S E,et al. miR -101 is

down-regulated in glioblastoma resulting in EZH2-in-

The international journal

Molecular Cancer,

duced proliferation, migration, and angiogenesis [J ].
Oncotarget,2010,1(8):710 = 720.
(2014 - 06 - 21 Yk)



