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Abstract

AIM: To explore the effect of overexpression of
miR-451 on cell proliferation, apoptosis and in-
vasion in human esophageal carcinoma cell line
EC9706.

METHODS: MiR-451 mimics were constructed
and transfected into EC9706 cells using Lipo-
fectamine™2000. EC9706 cells transfected with
Scramble-miR, empty liposomes or negative
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miR-451 were used as controls. Forty-eight hours
after transfection, the expression of miR-451
was detected by RT-PCR, and the expression of
Bcl-2, AKT and phosphorylated AKT proteins
were detected by Western blot. Cell apoptosis,
invasion and proliferation were assessed by flow
cytometry, transwell assay and MTT assay, re-
spectively.

RESULTS: Compared to control cells, the
expression of miR-451 was significantly up-
regulated (P < 0.01, F = 69.26); the expression of
Bcl-2, AKT and phosphorylated AKT proteins
was significantly down-regulated (P < 0.05, F =
5.83); cell apoptosis rate significantly increased
(P <0.01, F = 26.72); the average number of cells
penetrating Matrigel membrane significantly
decreased (P < 0.01, F = 34.55); and cell prolif-
eration was significantly suppressed in a time-
dependent manner (P < 0.05, F = 5.95) in EC9706
cells transfected with miR-451 mimics.

CONCLUSION: Over-expression of miR-451
induces apoptosis and suppresses cell prolifera-
tion and invasion in human esophageal carci-
noma cell line EC9706.

Key Words: Esophageal cancer cells; MiR-451; Pro-
liferation; Apoptosis; Invasion
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#mlmiR-451 %3k ¥ 69 % 4L, Western blot# |

%354

miRNA *F 4m it 44
¥, HAFe R
THEZGIAT
YA, HA A B
20 28 Fe Ji 4 R
LR GF LN
Fl. B a9 AT A
I, —EmiRNA
J2 P 9 W R
KRR, R*w
& ik k4 F T 4k
B AT

W@ 7% A

20 26, i, o
EAKFWES
—E B A



1324

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

HFRENBEHE

2012858288 £20%5 51557

AT B A 0

EMA AR R R,
miR-451 &%
S P RA TR, 12
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Bel-2. AKTHBBRALAK TR & £k K-, %
R 28 o UE ) 4 B8 T H L, Transwellfg: 22 52
I 2m B Az 2 A8 BB R MTTiEA N 4
PGl 2. 3. 4. 5. 6dBMLmnIEE R

58 miR-451449miR-451 k& K-F 2% L
P (P<0.01, F = 69.26), A= & xF B LL4715.84
4%; miR-451402mieBcl-2. AKTH= 5% 8% 1L
AKTZ & &£ 3 B % FAP<0.05, F = 5.83);
miR-45148 48 i =& 412.07%+1.12%, 5
3AN AT B2 L A 2355 (P<0.01, F = 26.72);
miR-45120-F 3912 & mpb i h4a7.4+7.4, 53
A3t BB AR AL R 2 AR (P<0.01, F = 34.55).
miR-45128 ety A KA E2 dE AT H
IR (P<0.05, F = 5.95), JF HLK A1) 4 3 K 7o
H#% 2%

258 _EiAmiR-451 KA T #p4) &4 JBEC9706
40 0L 78 A dZ 2, AT SR da R A T

FKHER: REEAMEA; miR-451; ¥, AT, B#
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Ji e 2 it N A2 iy i B S 5 ™ F I
i 2, AR R AR R R R DI B4 AR 5 4 )
W B A R 2w A i/ RNA (microRNA, miRNA)
R R PR T S B At T BT ) LB . miRN A
FLRZ A0 B N R G i ) SRR N L 22
MEARA L S 55 5% R, vk R
PERHISEmRNAM3UTRIF S 2 454, 5l #e
mRN AR B At BRI PR, AT X ik DRI gE AT e
SARIEYE, 25T A RES), BAEER
A R L AR A F R, miR-451
AT E R RIE NS, (HmiR-45 148 £ 8 i
(R ELARAE P SRR I, A, ASHIESTR) &k
[ImiR-45 1% Y S B HEECO70641 i, #RITH14HT
miR-45 D0 B AN G IE . T, 1RaRRE )
1 5.

1 RS

L1 A N f 41 U ARE C9706 H 8 MK 2
HEfls 2 B O A7, RPMI 164055 56 i 2= 1fiL
75 3 Gibco BRLA #); Lipofectamine”'2000-
TRIzolJ¥ HInvitrogen’ 7); MITIE H SigmaZA

); Annexi VI HUIE T AR 58 H Abcam 2y
#]; Matrigel)) Il BD/A 7 ; Transwellbi ) [ Corn-
ing/A F]; miR-451 qPCR Quantitation Kitly H
W R 2 BORA R A ] miR-451 mimics(5'-
AAACCGUUACCAUUACUGAGUU-3', 3'-CU-
CAGUAAUGGUAACGGUUUUU-5"), miRNA
TCHK A% (5-UUCUCCGAACGUGUCAC-
GUTT-3', 3-TTAAGAGGCUUGCACAGUGCA
-5Y, WA BilgA TAYAA R AR, Aktl. p27F1
GAPDH#L/AI |7 Santa Cruz/A .

12 7%

12.1 528 FfomiR-45145 42 ¥ £ 4EEC9706
A0 75100 mL/LAR A 1ML TR PMI 16408557
37 °C. 50 mL/L CO, YR S 4 55,
T FHO 504 A 0 40 M 2 Jo S 560 93 441 43 ) 3R AT g
ARG, (1)miR-45141, il AmiR-451 mimics
100 nmol/LFNFiAA; (2)miRNATE I F1%}
2H, N AmiR scramble 100 nmol/LA1gJF4E; (3)Hg
AR A, DI NR B, (4)2% F A, TG
AT gy, gL J5 15976 h, #7100 mL/LIG 4
M5 FIRPMI 1640584215953, 37 'C. 50 mL/L
CO,. WANEEZIFRFR48 h, WA AT %
TR,

1.2.2 %22 FRT-PCR&M: K TRIzo iRk 7
P A M RNA, {ffHimiR-451 qPCR
Quantitation Kit#ifT Wi # sk FIPCRY 1, %X
FEL AT ZE IR S5 M RE I mi R-45 145 5 300 e 5 15
Wy, Al RE T miRNA PR 3" 45 4 4 10 e 5k, 38 4
miRNAFIAR )T, SO N AR R K 5XRT
buffer 4 uL, 4 X dNTP 1 uL, miR-RT primer 1 uL,
M-MLV 0.5 pL, S.RNA 1 pL, RNaseFree H,O#h
JE20 pL. WS R VAT 37 C 60 min, 85 C
10 min. PCRY 344k & Jj: 2 X Real-time PCR buf-
fer 20 uL, miR specific primer set 1 uL, miRNAJY
ek 1 uL, Taql0.2 pL, ddH,0%h 240 pL.
SEBRPCRI ML 95 °C 3 minfiAEE; 95 °C 15,
65 C 45 s, 40MEFR. Iy SV R34 AL, LA
U6TE NN Z, WdskCHH, &4 MmiR-45 1A &
FHIA% B (relative fold, RF)H2 2l £ R

1.2.3 MTTAH ] 0 g3 78 TR A $5 2k K 40
[FIEC970641 i, 410441 Hu/FLEERh T 96fL1T 77
BR(200 uL/AL), BeFi12 hfiF, 5 LG 43 1z
FiEL 24 34 44 5. 6 d, AL IIAMTTI
20 pL(5 g/L), 37 C4AF N HFR:FR4 h, 7 Fi,
FLIMDMSO 200 pL, #=#%20 min; 570 nmPFH £ T,
FHEE A3 Y6 BE T % FLIBOG BE (A, B4l
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Wi £ E

paxzl Ct miR-451 CtU6 ACt A ACH g-aad
miR-45148 22.29+0.69 13.01+0.47 9.28+0.24 -3.97+£0.29 15.84 +3.07°
mMiRNATCRBIINIRA 24.50 +0.39 11.43+0.30 13.07 £0.14 -0.17+0.08 1.13+0.06
IS FANIRA 24.61 +0.40 11.561+0.44 13.09+0.12 -0.15+0.05 1.11+0.04
TENIRA 24.67 +0.31 11.42 +0.30 13.24 +0.07 0 1

°P<0.05 vs FEAH. IBRANIRE.
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65 - —x— 23 Ff AL

HNERETE R (%)

75

60
1 2 3 4 5 6

B BEMRIZER

WO AL; TH A5 4140 b6 5 6 (40 g e e =
T YL A fE/ 23 G R 41 A 1 X 100%)
1.2.4 @mhe A —aeml: K4 gL 548 hift) & 4141 i
FH IR 78 53T AL R 40 B v, 4 °C 1000 r/min
20005 min, 7 13, PBSYRS, LGN B A
1 X 10%mL. % Annexin V/PTiR 75 i B 1533
AT Y e, A Dt 0 PR SRS 00 4 L 9 117 00
21 40 P R ARSI 3 UK.
1.2.5 Transwell 255 3% Corning 2> ] Transwell
AN VLR, g0 MBI, N Transwell
/N (1200 pnLEF TR, 1 X 10740 i), 249LH R
FMAS00 pLEFBSEGE L A1 1357758, M
Bi7748 h, 4R YL, BIEBT USRI, BhAL
TESAFLET, VA .
1.2.6 Western blott il & & & ik : %440
Jit, 440 i AR 11, SDS-PAGE# I FL k. Hidk
R (0 78 B (L R B SRS IR 4T 4 % 1 |, LA
AKTHE AP —Ht, B AP B bx i 1)
=P IgGPLE ) —HMAK T . R
LAKT. Bel-22E 1K IA, ELGAPDH A N 2 .
St SEIHAE A HISPSS17.048 1k
P40, Z D bR ] R H K 37 22 400, PR R
)32k — 20 LU R L SD-2A8 565 4 B4 P<0.054
Ry 7K HE.
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2.1 SFHE F 3% HPCR %5250 41 S 2 Bt
PCRAIEE W1, HPmiR-4514H F/miR-451
FakK T B2 FiHP<0.01), Jy=s AR ALH)
15.844%; MmiRNAJGICFFF10] B2 F g oAon)
HE A I miR-451 K IE 7K 0 8 3 0% (P>0.05).
2.2 mpa¥g st 5 o AL, kR
1. 2. 3. 4. 5. 6 d, IEAX 41 FImiRNA
T IR B 0k A A i ) 2 K R 2 1) S 3 i
(P>0.05), MimiR-451 2040 Mo (1) A= KAE# G452 d
Ji H B A (P<0.05), I HL B I T] (1) 2 K 11
H 2 2 2 (K D).

2.3 A4 AnnexinV/PIYL a7 46 M 25 X
B2l . JR A6 FEZH Fimi RN A TG 5% Fr 41 5o e 2]
0 M P T35 ) 4.81% +1.20% 4.33%+
2.89%. 4.60%+2.63%; miR-4514140 11 %
H12.07%31.12%, 575 (IR HRAL S I fAox B
1 Fmi RN A TG ¢ 3 470565 HE A 40 1) 0 0 Ll e
T, 2 A B R (P<0.05).

2.4 Transwell 85 ZF AN IEAL . B8 IfAx) 2],
AimiRNA TGS 7 H1 0 R AL BT 1 254 22 40 i
B mA106.2+15.7, 105.6=13.741108.8+
10.1; miR-45 121 ¥LEY 312 22 40 K h47.4 £
7.4, 53N AL LR W R, 22 5 B
(P<0.01).

2.5 Western blot#il == X AL . Mg AR e
HMmiRNATRFAIN A4 fiBcl-2. AKT
M RILAKTE ARIE—8, ZR» LR FEM
(P<0.05); MimiR-45141 534X B4 b i) 2%
N, = B TEP<0.05, [£12).

3 17E

miR-4512Altuvia? Y 7E20054E R H A )15 B
TR R I 44, miR-45147 T 4tk 17q11.2,
EmiR-1444H26. HHTA AmiR-4511 E 2 D) fg
RZHIGEM ARG 540 IR bR g
W T R 2 KRG R B . BT it 58 K B,

# AR A A,
miR-451%5 % # i
BEMME, T
FEMpJE 2L Rk
R, W EE R
H AL AR 6
& Wy AT Hy Fe it 2
R
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WA #H AL T 15+ 1.5
ABFRAIR &k | — PAKT 2 r T T B
. ” — <1.0f < 1.0 F L L
#ymiR-451% % . O] )
AEFEFHECITO06 =T = . L £05+ Y05 a
G, AL L (S T < ‘ YY" ‘
miR-451%k ik ' 2 3 4 ' 1 2 3 4
ERECE I 157 1.5¢
ECO706/miasgsn — Mee— . S . Cc-2 5 L T T
% . <1.0 - <10 2
FolZ . L3t m o E RS
)= £ 0.5 ﬁ < 0.5 ¢
o
- ---' GAPDH <{§.00 1 > 3 1 2 ] 0.0 1 5 3 4 ]

1 2 3 4

2 Western boltfilBcl-2., AKTRIpAKTEEBZRIA. 1: miR—4512H; 2: miRNATFEFEFINIEZ; 3: B8IFA 820, 4. 2Bt

HBZH. "P<0.05 vs miR—4514H.

miR-4515 Z P I 3 A OC, AMNAE IR 2121
HRIA S, I AR BRI 2 5 R iR 1) AR
WIEAT R N2 3 DA 1 1 47

20094, Bandres®5 K FH SE R 52 fSEPCR 7
K2 145 B A 2P miRNAs Ik, IRt
e A3 BRI O R, 4 R o o A 4 i b
ML miR-451 LB FEAC; 70 K miR-4515
TG AN KAH O, 9 40 LA G SHE: e b 1z 4
MIDLD1#% 4+miR-451He FEAR AN B 38 S 1 ik
SRR Hui S5 SR I S I s SEPCR T V4T 51
9] Sk 0 R S50 LR 4 e o AN R 34 Sk 200
I A0 AR EAT mi RN AR IR REAS I, JE 0 HT iR
B S, R I miR-451 8 ME— 3 ik i
miRNA, 5k AR R R B 54.715. Wang
2T miRN A F KA /N 41 A il (non-small
cell lung cancer, NSCLC)ZH ZimiRNAs#K A, K
WmiR-451 Nz 3%, FENSCLCH'miR-451%
155 IR oA 0 BEA3 H bk EL A B A OGS
1 IEmiR-4511] W E N HINSCLCAR AN |
FEVE T R BRURS iR 42 K. Heinzelmann 25 i
FEUE 525 3% W 40 g tP miR-451 36 5k 25 BRI
XA A gilent™ /538 B [y microRN AR FE
FIE o B e A 2 Hm S5 2 miRN A
FIKM 2 AT 0T, 85 B R B miR-4517F
WA miRNAKIA EE . ZhuE W B
T, 152 2T 2 P S 4 il 5 A2780D X5 miR-
27afImiR-45151A5 Fif. HlmiR-27aflmiR-451
4l Flantagomirsib P A2780D X541 i J, W]
A7 208 4 fuxet 25 254 1 U . Bian®5 AT
RINSCLCH miR-4513d ik fig 5.3 fHIA549
A0 B KT ST, AN, miR-451RERS I
ASA9ZH FOT R4 T IR RO, 3 A B &
miR-451 1] BEJENSCLCIA YT HIVEAE H .

H Hr &R B SCER %R 7R, miR-4517EH
e AR/NAN R SR RO . BIE

M R RIE TN, I AE Sk R S
TR 40 PR . 22 2 24 O B T R Os .
T 1 miRNAT] LR 2 AN, AN miRNA
Gy AT CUP [ 45 R AN R TR ZE ALK A,
miRNAL ICHURREE R 2 [ 52 B b — AN 2% 1)
VS I 2, 3 At i B AR T B A R ).
B, FEAN[A) 2R A R Fhmi R-45 1 )2 35 7K PR
AR RE AR, ASEG 85 3 Bon B
FEECI70641 il HhmiR-45 1363k, w] 47 53 £ 4
JEECO7064H it 1) 4 5 IR 28 6e 71, I HAR k40
WLFRIPE T, %45 5 5 Tian U 7R S Jie J5oJes 40 o
TR A AT T i A0 R 1 S 45 R — 3L

PI3K/AKT A& 5 4 H 8 5 FO A0 M 0 T 0% R e
YN AL T — P AR R, AKT
DUMIGIE R SR T IRASAEE T4 2%, M8 8 T %
B R 2 I, AKTZEPI3KA A5 1 R A B %
AT, Wit (1) AT 55 AT 1) JEC A2 B 11 A
H, R R AL, S A s s, Jf
1R A0 e T A28 Western blotiiF
SEAE EmiR-451 KA I (5 RE CO706 41 i,
Bel-2. AKTHIEMRALAK TR (1R LB K, I
HBRAKTHE A7 B AKTE AP
BIRBEAR. $27~ U miR-4512632 i J01h) 8 i
ECO70641 B4 T AR 28 . (2 b M v, 1% AE
FH AT 6238 1 PI3KY/ Akt (5 545 S Im B S B, B
Rk — LTI .
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