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Abstract

AIM: To detect the expression of microRNA
130b (miR-130b) in esophageal squamous cell
carcinoma (ESCC) and explore its effects on the
proliferation and migration of ESCC cells in vitro.

METHODS: MicroRNA (miRNA) microarray
was used to select dysregulated miRNAs in
ESCC. The expression of miR-130b in ESCC tis-
sue specimens and matched tumor-adjacent tis-
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sue specimens was detected by real-time PCR.
After the ESCC cell line Ecal09 was transfected
with miR-130b mimic (miR-130bm) or miR-130b
inhibitor (miR-130bi), cell proliferation and mi-
gration were determined by cell counting kit-8
(CCK-8) assay and transwell migration assay.
The target genes of miR-130b were predicted by
bioinformatics and verified by dual luciferase
reporter gene assay. The mRNA and protein ex-
pression of target genes were detected by real-
time PCR and Western blot.

RESULTS: The expression of miR-130b was
higher in ESCC than in matched tumor-adjacent
tissue (P < 0.01). The expression of miR-130b
was effectively enhanced in Ecal09 cells trans-
fected with miR-130bm and down-regulated in
those transfected with miR-130bi. Transfection
with miR-130bm promoted the proliferation
and migration of Ecal(9 cells, and the number
of migrating cells was significantly more in
miR-130bm-transfected cells than in controls
(1129 £ 2.4 vs 54.3 £ 1.8, P < 0.01). In contrast,
transfection with miR-130bi suppressed cell
proliferation and migration, and the average
number of migrating cells was significantly less
in miR-130bi-transfected cells than in controls
(33.9+2.3 vs56.2+1.9, P <0.01). MiR-130b
could interact with 3'-untranslated region of
PTEN and down-regulate its expression. MiR-
130b could negatively regulate the expression
of PTEN protein and promote Akt phosphory-
lation, but had no effect on the expression of
PTEN mRNA.

CONCLUSION: MiR-130b is overexpressed in
ESCC. Overexpression of miR-130b promotes
the proliferation and migration of Ecal09 cells,
and inhibition of miR-130b expression sup-
presses cellular proliferation and migration.
MiR-130b can regulate the expression of PTEN
at the translational level and promote Akt phos-
phorylation. MiR-130b may be a potential target
for the therapy of ESCC.

© 2013 Baishideng. All rights reserved.

L LR TR
4% 8% J (esopha-
geal squamous cell
carcinoma, ESCC)
EmAEd, SFE
B BAK, IR R
T WL B B A
ﬂf] T 45 54 b A=
7% 7. miRNAsA&
5 P AE 4m e &R
EMFA, £
F I 98 0 R AR
Bt AR ERZ

W@ 5 LA
FEHR], Ak,
A ARER

2013-06-28 | Volume 21 | Issue 18 |



1686

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

HFRAENHILEYE 20130E6H288 5215 5518

WAL A 0%

# I RNA-130b
(miR-130b)2 #
IR — F
miRNA, &4 48
* B AR E £ T
TN .
I 9 o Foik EA,
B A7 % &R A miR-
130bf2ESCC ¥ #
AR AR
XA RARE.

(49

T
Jaishideng®

Key Words: Esophageal squamous cell carcinoma;
MiR-130b; Proliferation; Migration

Yu TT, Li S, Fu MG, Cao RS, Zhu H, Shi RH. Expression
of miR-130b in esophageal squamous cell carcinoma and
effect of miR-130b transfection on cell proliferation and
migration in an esophageal squamous cell carcinoma cell
line. Shijie Huaren Xiaohua Zazhi 2013; 21(18): 1685-1692
URL: http:/ /www.wjgnet.com/1009-3079/21/1685.asp
DOI: http:/ /dx.doi.org/10.11569/ wcjd.v21.i18.1685

D

HAY: #n# ) RNA-130b(miR-130b) /2 £
& %% J% (esophageal squamous cell carcinoma,
ESCC)40 47 P 4 ik 483 - AFESCC 4m 38
. B HA.

F3%: microRNA(miRNA)G K 76 £ ESCCLA 4%
¥ % & ik 9miRNAs, TagMan MGBIF4t 5%
& FPCRA&M 194 ESCC LA 2% B Bt 5 95 57 40 4%
ARA P miR-130b#y &4 ; i@ A5 R 4 A
4 miR-130b mimics(miR-130bm)42 3 ESCC
HEcal09 P miR-130b#) & ik, 2394 4
miR-130b inhibitor(miR-130bi)#7#|Ecal094a
e P miR-130b#) £ ik ; it — % K A CCK-8ik A=
Transwellit # £ 34 MESCCaa fRL3g 78, it 45
8 A, A4 FIE ST mIR-130b $e L B
W E RS AR IE L st R; RA
SYBR Green® & PCRA=Western blot#-i| ¥e. &
EmRNAF & & 4.

ZE8: miR-130b/£ESCCLAL P 69 R AP B 5
T % 5 41 42(P<0.01); 3% 4miR-130bm ™ 7 2L
¥ MESCC4aiEcal09 ¥ miR-130b#g & ik, #
At Ecal094m A 69 38 74 o i #5, T 352 4
mIE AR % TR (112.942.4 vs 543118,
P<0.01); # FmiR-130bil] &4 2m i P miR-
130b#g & ik ; 3t do 3] 4w feL oY 36 s Fe it 45, T
¥y i A tm e At BB R, (33.94+2.3 s
56.2+1.9, P<0.01). miR-130b ¥ #£ /1 TPTEN3'
JEE0iF X #74)  & k. miR-130b7T f @ iAdE
PTENE & & ik, H 1% 3t AktBh B2 4K, 123 PTEN
mRNA £ ik %90 2% v,

£ miR-130b£ZESCCLL L+ £ ik LA, 3
Jm B kKA AR ESCC % i Ecal 0938 38 fo it 45,
R Ak 2 A W) 478 Ecal09 4w AL 78 Fo it 45
miR-130b¥ £ 4 % )5 K-F A @ A#EPTEN®
Fok ARt AktERBR AL, 32 FmiR-130bA 2 %,
FAESCC% 77 ¢ #7¥e &
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%% 5% (esophageal squamous cell carcinoma, ESCC)
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T, Inesxt & i (esophageal squamous cell
carcinoma, ESCC) &I 17 FIAF 57 B8 5T 4 b
e R 2B A a T HEI R LB 50% 1)
microRNAs(miRNAs){7. g8 AH 5 1) e (AR X
B G (AR E PR AL R, T IRT30%-60% A AR
I &k, 2 53800, 1ITH 5% 2 Bl 49
Dhfie (R, 70 i)k ARk e AT S
S miR-130b2 Bk K I —FimiRNA, £
AAHRHRE FAE 78 A s . T Bk
PR vh ik B H R R G TmiR-130b
{EESCCH I K DI RERIWT 5T IE. A< S25 B
FERLES CCAL A 5 # R I I miRN As, HE—
SHFFTmiR-130bX4ESCCHN f¥REcal09/E 1)
DI RE IR 5% Wi SR AH SCHE B R VE F, BUSH R
ESCCHAE [m)ye 7 $ AT 1 B8 KRtk

1 RIS

1.1 A W22 B ESCCLH 2 K 22451 e %o Jes 55 441
2R (R B B2 5 B8 2 Bt A BT AR bR
A, 2011-09/2012-05), HF0 T -TIHYH J8U& M
ESCCHEHE, HARW ARBZIH. T, i
PRAIZ R LR A A ESCCAH fAKEcal09
) B ERE BN, RPMI 1640855758, fif
LR I3 (P A B L), TaqMan #8857 &5 . Tag-
Man’E BPCRiAFA & . SYBR GreeniE HPCRix
&+ hsa-miR-130b. U644 (Applied Biosys-
tems), 43 ( LifET S, #1), CCK-8IX & GE
7 R), Transwell’N% (Millipore), PTEN. Akt
pAkthif&(cell signalling technology), GAPDH
Pifk(bioworld), —#i(Santa Cruz), TRIzol.
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TEAMYDISIR 5'-UUCUCCGAACGUGUCACGUTT-3
EHYImMiR-130bm 5'-CAGUGCAAUGAUGAAAGGGCAU-3'
HOHIMDINTIR 5'-CAGUACUUUUGUGUAGUACAA-3'
HDEImMiIR—130bi 5'-AUGCCCUUUCAUCAUUGCACUG-3'
GAPDH

lwiz=]LY)] 5'-AGCCTCAAGATCATCAGCAATG-3'
TS 14D 5'-TGTGGTCATGAGTCCTTCCACG-3
PTEN

iwicE]lY) 5'-TTTGAAGACCATAACCCACCAC-3
TS 4D 5'-ATTACACCAGTTCGTCCCTTTC-3'

PTEN. GAPDH#5|¥). & HEH TR (Invit-
rogen, 3 1), R 7l 5 25 DR W 77 2
E1910( Promega), HAR 7 (Sigma).

12 7

1.2.1 miRNAS A #ml: F Agilent AmiRNAF
SO g5 GA8T0A)[F] I X 3 ESCCLH 241
S HCTE R 55 A 2L BT RN, TG HRES CCA1]
W RIE I miRN As, IR TAF f b 5t i B2
AR SE K.

1.2.2 st 4: ESCCAINAkEcal 09 7 10% Mk
A MIEFIRPMI 16405572737 'C v 5%CO,fH
IR FRAE PR TR DO ECE KM E cal 0941 i
EeRp T 4L, MRk Lipofectamin'2000
0 e BRI A 2 o BEAT A g (1)NCHL: 5
X (2)miR-130bm#: FHmiR-130b
mimics; (3)NCidl: #WHIPXH; (4)miR-130bi
ZH: FWHIPImiR-130b inhibitor. Fi241ZIKEE K
100 nmol/L, J5241 4200 nmol/L. # 4t J5 7 15 97
ARSI ES h, 85 10%006 4 1003 FIRPMI
164055 7 4k 49: 45 9748 h, WA 520 40 sk A7 A1
P o

1.2.3 6t 3% 82 2PCR#4&M: K TagMan
MGBH# 4% 2 ®PCREM 19BIESC CLL 4L

T 0 s 55 2H 2R R0 % 5 G 20 40 i miR-130b1H)
Fik; HISYBR GreenjE f P C RGN % 5 41 201
T PTEN mRNAMRIE. TRIzo AT HLE
RNA, X TaqMan #5301 & 5 licDNA, &
s N AR 16 °C, 30 min; 42 °C, 30 min;
85 °C, 5 min; 4 ‘C, co. LA e DNALE H fit
M, U6(TagMan). GAPDH(SYBR Green)fE
HNZ, B BHATPCRIN, § 1 &4 R
50 °C, 2 min, 95 'C, 10 min, 1MEFF; 95 °C, 155,
60 °C, 60 s, 40MFIR. £ T L2 UE LR,
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1.2.4 CCK-8i% 4| 2m foL 38 70 4%y W5 8- 6 e 4l
A0 323000 /AL ERD T-96AL 41 15 IRt
FL100 pLES TR, 2000 T 559724 48, 72, 96 h
$2:10 uL/ALINANCCK-8RMRRF, 2ERTF-AH h gkt
S 52 h, 450 nmil & O (A Y E, 23 E ith k.
1.2.5 Transwellfm B it 45 2 36 HAN & L35 1 B
FEEYURAN M 12 h[FI AL, &5 L4537 X200 pL
A MBI T X 101 ) I N SRS FL LA A
0.8 umffTranswel /NE T, 75 N % (Q4FLRUK
FOMIA600 L5 10%M6 25 Mg FRPMI 164055
TR, WG FR24 WG, T5% LR 2 . 45
P gL, WA SR, BENLEGS AT, T
1.2.6 ¥ A B n: H6.2/i A TargetScan(http:/
www.targetscan.org/)HimiRDB(http://mirdb.
org/miRDB/)H > 55 F A miRN A FEJE PR T 4
P FE A R miR-130b AL K], I35 7 A=)
A5 B

1.2.7 Western blot 5z % $#EHUA 240 i & A,
10%SDS-PAGE#K FLik, 1HH100 VHLIK, fH
300 mAREIRE, il B, —HIPTEN( : 1000).
Akt(1 : 1000). pAkt(1 : 1000), 4 ‘CHEH L7,
ZH( D 5000) =T E, BEG. WY

1.2.8 WM& X ABHREAR EB: A
PTEN-3"4EHI P X (3'UTR) H i F Bt 19 kL
pGL3-control-PTEN-3'UTR. #1.0X 10*4N /L%
Ecal 0941 fuHzFh F244LH%, REFL100 pLiifk, 4=
KAl & 480%/- 47, pGL3-control-PTEN-3'UTR
JURLAI N Z:p RL-TKJFURL(#4 i & L 1000 & 1),
miR-130bm &NC73 7| L Gedi Jfd, REH 3341
AT, B Y24 )40 M, FHXEOE 25 MR 2
B DAS DA R0 S A I, 5 % AL A X 2 o 2R i
.

Li% s & A
miR-130b£F &
PR AL N
2R P ik R,
EFEAREA
wf LiAE R,
1R P S 52 B E R
miR-130b 7 ¥21&
MR FAEDIC-
ERA W (DICERT)
Pk T AR
#94Z £
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mAlH g5 51 A L5 e mmmmnE
A5 K A miR- —m miR—130bm%H
NAY R 48 4 b
K% & HESCC EEH
R A 7 HJBJ ~ 10rF
#miRNAs, £ & 3 <
miR-130bit—% & =
FE, B ER Z | X
A FHAESCCt 7T = o5l
B P miR-130b#) &
R tm  F1f
JL 3 5 A 42 22 8
¥ i BT 4 49 1E 0 0.0 ‘ ‘ ‘ )
A b BB EEBEAL 24 28 th 72 9%
B 1 SEREEEPCRIOMMR-S0LERESBREN 10 [ e A
ERLBAPINTRIL. 'P<0.01 vs FEELS —&— miR—130biZ]
GEITHATE S HRIIISPSSITOMATS Lor
0T, R Limean = SDZ R, K F B %S #4646 _%(
HRESCCAZURI 57 A miR-130bFKIA M =X sl
725, PR BRI LL IR FI LS D4 465 P<0.052%
et
00 L L L |
24 28 72 96
2 BR t/h
2.1 miR-130b/2ESCCZA 22 b 84 & ik & & J& 2w -~ S U
o ) ) N 2 BEZmiR-130bmRZELmIR-130biN B EBE
Jo 2 A miR-130bmArmiR-130b15 89 RE L pqoommungn. A HfmiR 1300 Kbk iR Fxf i
£ miRNAD T 45 RS WoR B E G 4L B: HfemiR 13003 R Y HO IR
TH2 72 51(P<0.05), RIAEARN>2.00F N ik
T, gL, 254551 miRNAs?EESCC  PTEN mRNA 3'UTRAHZEAE 4 HLAMICX . X%
AP EE FE, HrbmiR-130b F 851815, & JCEREHR A FE AN 45 R 7S miR-130bm 41 R A
FEPCRIE—HE 92miR-130b7EESCCL 4 ik X 9 6 2 B vE B N C 4 T %35 50% BA |
I, HHIN A BN 2.87+0.97(P<0.01, [El1).  (P<0.05, E4).
miR-130bm& 140 L miR-130b 5 REINCALW] 2.5 miR-130bAPTENE & AmRNALK & 493
ST 130bi41ENCIZLN I & R F(P<0.01). ") Western blot4i £7-miR-130bmZIPTEN
2.2 miR-130bxESCC4iEcal 093¢ s ¢y Fvin  FIRIE W B2 M, JLAHXS RILH 2 0.63 +
CCK-8KMI 45 /RN CALAImiR-130bm4l. NCi  0.01(P<0.05), MimiR-130biZiPTENZ [14&ik &
41 FImiR-130bi41A {153 BI7E24 hAbik [k, J6 BN, FAHR 2k 4 1.41 +0.08(P<0.05, [#15);
Giil 222 5(FR2). (648, 72, 96 h& [l 4, #  SYBR Green ®PCRZ; YL /RmiR-130bm#4l il
ZmiR-130b mimics¥¥) A ¢ HEEcal 0941 A4 FE, NC4L. miR-130biZLFINCi4l s HIAHEL, PTEN
ifij % J¢miR-130b inhibitorMMHIEcal 094 MM mRNAFK LB LS 272 5.
A5 (P<0.05, 322, [512). 2.6 miR-130bs+ AktA# 82 AL 89 % "6 Western blot4h
2.3 miR-130b*fESCC4ai.Ecal 09 & #9 v IR YmiR-130b mimics{T#EAktBERR 1L, HAH
Transwel Kl 45 ROR B R A B /E24 Wty xRk B 1.8440.13(P<0.05), 5 4miR-130b
AE 7 JEIL B (#13); miR-130bmZ V- T4 inhibitor 3N AktBERRAL, HAHR AR 40.74
W2 T INCAL(112.942.4 vs 54321.8);  +0.01(P<0.05, [KS); 1M i AktER (181X AT
miR-130biZf VBT # 40 £ /b TR NCId] gpipeezs g
(33.942.3 vs 56.2+1.9); ZRKA L4 XL
(P<0.01, [&]3). 3 e
2.4 miR-130b*PTEN#) ¥e54E ] TargetScan ESCCHIKAERER —DEZHE. LR EME
HMmiRDBTUIN &5 K44 B/RPTEN T BEAmiR-  EH R FE, ATRELS S5 i DR Kot 09 i
130bEFE [N 2 —, TargetScanfit/RkmiR-130b% D& [0 2 3 o fih 89 6 % 400 B 81 5 o 25 A o178,
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3 EZmiR-130bmEELMR-130bINE EHzZz A2 S
EBEMIRECA10TBHIRIIA. A: Transwell A SFEAESCCA

B 150 -

100 r

SEREER TR

NC miR-130bm NCi

R RIRHLEIIAR 2 . miRNAZ 19934
BRI AR P PR /N 2 FRNAY,
TR BIAE 2 PR AP /EmiRN A R IA 57
L I R R R AR I 2%, L R ) R A
Ji kAR PR A A e E S U AR U H R
miRNAYEESCCJy [l [T IF AR e D12, A
WFS0 56 K FHmiRN A Fr 40 1 5 AR 0 1kt 70
ESCCAL A RIEFH MmiRNA, H ARk g3
I FImMiR-21. miR-223%4/EESCC/7TH O M
SPGB, M35 51845 1 miR-130b
FEESCCH (133 Je Dy g A A AH AR,

Wu2sPHRIEESCCA 433 M miRNAsHE
ik B, 40 RIE T, 5 AT miRNAL 4>
Mrah RAFAE 2225, It % EFmiRNA L
g R e B — 5 BB I, AR KA
FUREA R, R TagMansEZ i %¢ )6 € S PCREE—
HAESZmiR-130b/EESCCAL L [l ik i, i
6 20 PP S SR TR R s S R A R i A

144

TR
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TR B FIEA A;: NC; Ay miR—
130bm; Ay NCi; A, miR—130bi; B: SFEHLH
e RS ARlEEL. "P<0.01 vs NC, ‘P<0.01 vs
NCi. NC: BHrat IB2H; miR—130bm: miR—
130bFHLIIZE; NCi: SIS A, miR -
130bi: miR —130b3IIHI492H..

miR-130bi

R E IR, BATE L JmiR-130b mimics
FImiR-130b inhibitorfff5imiR-130bZEESCCHH
B cal09 i T v Al AT 41 i 34 5 R B
s, 259 B oRid KA miR-130b{E HFEcal 09
40 B (35 5 RO RS, M HImiR-130b 1 R IA{f
Ecal 094 i i) 38 G T 8 1955, $7”miR-
130bfEESCCH HA e, oA W jidniE
miR-130b7EF 5 WIS . T 5 5 g b
FIE LR, w0 MG A . TR R 2B R
Bty 25 e 25 0ECS e oY H .
R L Sk DR A 25 Pofowg 2L 2R P 608 R I, 5 g
(1152 28 1 B Ak 3T 2 0 f AU 2 Sk OGS,
MZ, miR-130b7EAN [ (1 g h AE A ik 2 5,
A A 5 R 0 A SR e A OG. H Rl A
5 PR b e ik L T mi RN ATE 1 40 40 5L A
SRR PR T IR R DGR R i 8k o 21
K, BAEAEREE R, MRRIE I miRN A 2
P J25 DR R A5 P 1 FU, XmiR-130b4E 3[R )

7 B BF 4R B
T #¥ek, AmiR-
130bJ TESCC#
Fer BT RAAT
B F AR Y.
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paxi:l 24 h 48 h 72 h 96 h
TEIMYDIIIRAE 0.287 +0.003 0.486 + 0.004 0.723 £0.057 1.049 + 0.064
miR—130b/&EHM)ZE 0.293 +0.003 0.601 +0.008 0.932 +0.056 1.263+0.015
HHIYDISIRA 0.249 + 0.009 0.499+0.010 0.738+0.033 1.026 +0.010
miR-130b30#5I)28 0.246 +0.005 0.383+0.014 0.627 +0.007 0.841+0.023
1.5 1 2 3 4
R —pakt
e _
T10F "
G 10 - — — — k1
.]jg‘ . . s ‘
R ~~ ‘ PTEN
Z 0.5} a : ”
junng
e
S S W G}PDH

TS FEEH miR —130bEHZH

B 4 JERAERBEIRSEERKUEMIR-130bXPTENI JEENIE
XBVELEMERR. "P<0.05 vs FELIR HRZH.

WA B 320 W SLAEES CCHi (4 AL
il AR FERE DR TN &5 L, AE S B AL 2
— IR 1075 Gt pA il 2k 1) g R il % 7 0 2 1
[ J5 i1 9 K] (phosphatase and tensin homologue,
PTEN)5 1 T Bl 1K) .
PTENZIZ 4 hy 1 R IR 38— A HATXURR
S P R Al 2 T S R, A T G 44010923
D} gk, L5 R R Th B8 W AR A T N R PO
Jipggg U2 PTENAE ) Akt s 22 (1) 3 K7, Af
AHE PR ILEE = 85 R (phosphatidyl-inositol 3,4,5
trisphosphate, PIP3)Ii 21k, /DPIP3LE i
AR, RETTIIEA KGR R A R, Bl
103 Vi 0 B P UG, e 4% 40 I e R 0 i
TR R A 25 ™). Chang PR H g 4l
LT IFAST P TENER [1/E649 ESC CAL 2N
6AWI LT IE % & & LR Rk, 4R
RPTENZE [IAEESCCHLRH R E B B EHILT
S PR, 115 Zhou 5™ R H R 25
LR, T R N MR IE SEPTENFEESCC
R A AN B A, (R T, SR MR R
K, BAEME 3L /R . W R PTENAE S
Tl N ST b e vh A A DR S AR i 2k, R
TEESCCH MR AL Z AL, IR0 R A1
e KPS LT, PTEN/EESCCH (fKik
A BEATAESLA L], Meng 5 e s iy
YAFSZmiR-217] 5PTEN mRNA 3'UTR H %4

WCJD | www.wjgnet.com

5 PTEN. AKT, BEESIVAKTEBRIANZL. 1: Bl
FHRZH; 2: miR—130biLIIZH; 3: I IBZH, 4: miR—
130b41I2H .

Fr, B AP T E N 30 T8 40 M 1) 184 5 AT A%
2. B 5 A4k R 5T R PFAmiR-221/222, miR-22
AR ) E TP TENBUS Ak tfi 538 % K 152
e AE S 3 WIWE 9T K BimiR-216a/217 if #1
6] 45 A5 PTENFISM A D744 N F & 5 R o4k
7 29I 25 PERY, X BRI S IR SR s AE gk
58 SPE PR, miIRNAEE R S5 T
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