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Abstract

AIM: To determine the regulatory effect of
miR-126 on expression of vascular endothelial
growth factor A (VEGFA)and its downstream
proteins including protein kinase B (Akt), mam-
malian target of rapamycin protein (mTOR)
and extracellular regulated protein kinases
(Erk1/2) in gastric cancer cells.
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METHODS: Recombinant lentivirus LV-
miR-126 and miRCURY LNAT™ miR-126 inhibi-
tor were used to up-regulate or down-regulate
the miR-126 expression in SGC-7901 cells. The
cells were divided into a mock group, a lenti-
miR-126 group, a lenti-control group, a locked
nucleic acid (LNA)-antimiR-126 oligonucle-
otides group and a LNA-control group. Real-
time PCR was used to confirm the relative
expression of miR-126, and Western blot was
used to detect the expression levels of Akt,
mTOR, Erk and VEGFA proteins in different
groups.

RESULTS: Western blot analysis demonstrated
that the expression of VEGFA and its down-
stream proteins Akt, mTOR and Erk1/2 was sig-
nificantly decreased in the lenti-miR-126 group
than in the mock group (1.00 + 0.00 vs 1.60 + 0.19,
1.00 £ 0.00 vs 1.89 + 0.23, 1.00 £ 0.00 vs 2.11 £ 0.38,
1.00 £ 0.00 vs 1.52 + 0.36, all P < 0.01). In contrast,
the expression of VEGFA and its downstream
proteins Akt, Erk1l/2 and mTOR was signifi-
cantly increased in the LNA-miR-126 group than
in the mock group (2.46 + 0.31 vs 1.60 = 0.19, 3.09
+0.44 vs1.89 £0.23,3.83 + 0.64 vs 2.11 £ 0.38, 2.26
+0.30 vs 1.52 + 0.36, all P < 0.01).

CONCLUSION: Our results indicate that
miR-126 could regulate the expression of VEG-
FA and its downstream proteins Akt, Erk1/2
and mTOR. These findings suggest that there
may be a miR-126/VEGFA signaling pathway
regulating angiogenesis in gastric cancer.

© 2013 Baishideng Publishing Group Co., Limited. All
rights reserved.
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BEY: AKBF R IAPA A miR-126%F § & 48 it dn &
M & A& K B FA(vascular endothelial growth
factor-A, VEGFA)Z 3t T i# 5F g BE LB 338
B/ % @ ¥ BB(phosphatidylinositol-3 kinase/
protein kinase B, PI3K/Akt)f= £ 2 R & E G
OB/ 4w R, 9N T & & B (mitogen-activated
protein kinases/extracellular regulated protein
kinases, MAPK/Erk) ¥ 513 i % L o & &
Akt. "H3L3h 4 F vA F & ¥ & & (mammalian
target of rapamycin protein, mTOR)#= 2 it 5k
B 37 & & % #(extracellular regulated protein
kinases, Erk1/2) & ik e9iR4x 45, M kA F
AT miR-126% v 7 5 20 Ao Tk R AL 69 7T A
AU

ik IRACE IR 48 S G C-79014F A 5% B
i, % a2 (mock). miR-1261% 5% & %
¥r#i(Lenti-miR-126). 1% 5% #*F B 40 (Lenti-
control)s miR-126 4% 3% 82 #7#] 4L (locked
nucleic acid anti miR-126 oligonucleotides
group, LNA-miR-126)5 % 4% ¥ 84 x #8 41
(LNA-control)#541. # AmiR-1261% 5% &
#2miR-126 LNA power inhibitor#f4t4% 4
SGC-79014a it %, 35 4 572 hILER 4k &, 3¢ %%
¥ (green fluorescent protein, GFP)#9 & ik 1 L,
BPRFEST0%, 1Rt ¥ RNAF &G,
) B 5 F & FPCRAAM miR-1264 & & H L,
) B i i$ Western bloti | VEGFA R T #4155
B85 A7 & GErk. Akt. mTOR#) &A.

ZER: Western blot® 7~miR-1261% J% & 5 I
2189 VEGFAR L T i ¥e % @ Akt. mTOR.,
Erk1/2 % k3% & 2090 B %4%(1.00£0.00 vs
1.60+0.19, 1.00+0.00 vs 1.89+0.23, 1.00+
0.00 vs 2.11£0.38, 1.00£0.00 vs 1.5240.36,
#1P<0.01), miR-126 % 4% 3 8% #7741 4849 VEGFA
B ETFi#¥eEGAkt. mTOR. Erkl/2%& &
R ami 2432461031 vs 1.60+0.19,
3.094+0.44 vs 1.89+0.23, 3.834+0.64 vs 2.11 +
0.38,2.26+0.30 vs 1.5240.36, 3P<0.01).

Z5i8: miR-1267T 4% § & M I VEGFA R X
Ty &G ks, &P T F£miR-126/
VEGFA/Z 5 i@ 3R 32 B 55 04 o 8 37 4.
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IS IS N B2 2B K R (vascular endothelial growth
factor, VEGF)FIIMLE P ¢ A4 K K52 & (vascular
endothelial growth factor receptor, VEGFR), 1
ok ek 5 e ) I A T A RGRR  R AL DI
IS 2 B GG AL B (1 B (mitogen-activated
protein kinase, MAPK). 5 li Pt /LI 3 ¥ (phos-
phatidylinositol-3 kinase, PI3K);& VEGF/VEGFR
55 W EEW T EA, KVEGFA T
MAPK/ERKHIPI3K/Z [/ B(protein kinase B,
AK) P A5 5 0 K E T 15 R 40 AT A B 4 i
MOAFE . FE S B9GBTS R A H ARk
P EEAENT. FengE W70 R, 5 1EH 41
U ELAEL, miR-1267E 5412 A 4 W] 2 1%
Rik. FESGC-7901 H firi 41 ML miR-126 (1) 577 4
IR RENS L 5 3 L2 N G/ G R A 1 4 L 1)
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B SO A CIE I A s R AEETUR R, miR-126
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BUTRMFAE HANT A, JF i 4 &5 2 K774
AAEH TmiR-126 il id 5 VEGFA 3'UTRY)
HAMINHIVEGFA MBI, NILVEGFAR fig
FEmiR-126 FU IR FEIE IR DRIk, AP EUK
RSN SRR AT 5 B A miR- 12614 &L M
miR-126fKKIE KM EVEGFA R ALAL LT i
PI3K/AktFIMAPK/Erk¥ 455 5 il % FA%.O i
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1.1 A4 T N I 4 i RS G C-7901 4
B R 5 — B = B T A I 5 T AR AT BT
ANAkt. P AmMTORF L HT ANErk1/2% it
1A H Cell SignalingZs#l; BMHTAVEGFAZ ¢
B PULiA I H Abcam”2y & ; has-miR-126189% 577
A A WL L 2 R B A R miR-
CURY LNA Power inhibitor## %t HEXIQON
~#l; Lipofectamine 20000 HInvitrogen’s &;
Small RNAFEIUAF AL cDNAM IR £ &
Real-time PCRXMNARFI &I B E A TRECK
YA RAF].

12 F ik

1.2.1 miR-1261% % &4 £SGC-7901%m je
(miR-12612 5% F28): 41 40% Rt &,
miR-126% % # 4 SGC-790 141 iy, [7] i B 25 95
BEEAR S0 by B L, AR 4 i A3
R SR 12 hE ISR IR, £748 hBE 464 1E
WAL, Y72 WSS AU R FIGFPIIER
BTG, — IR GACRSTO% N a] RN Ji5 42505
1.2.2 miRCURY LNA Power inhibitorif4t4%
FSGC-7901 %8 f(miR-12638 4+ 40): 411 140%
A, KrmiR-126 LNA Power inhibitorfi%}
HILSGC-790141 MY, $%Exiqon miRCURY ™
LNA Power inhibitor#% Ji | G /E i, Li-
pofectamine 20001 A 55 Yk 4y, BUJGKir-an-
tagomiri GedE A0t B, A4 e g i o 2 0]
K12 hJE R RS T, T2 h Skt
G AGFPI RIS I, — MU HE>T0%
R ]t N\ 5 S50 56

1.2.3 5282 FPCRA M MIR-126F 3k : K FH 5L}
SE B P CRATSALAN M (I miR-126 AT I, #54%:
$%Small RNAFEHGAA B cDNAM 6 £ A
Real-time PCR i M2 71 £ 1t W 1 kAT

1.2.4 Western blot% & ¥ i 42 M VEGFA R T #43
F i@ ¥4 LAz & & Akt. mTOR. Erk#d&ik: i
VKPBSIEVEAN 21k, LA BRI uFn s g2k, H
PEACSS I AR AR IIPBS. I & 2K 1 ) 771
TR Tl A0 A1 770 00 B R G400 pL, [ EAEUK
RRAY, ATFRIGR S 4 78 oy B30 min. B0
12000 r/min, 30 min, [M[WH5r%e B35, 208
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pari:| SGC-7901
Lenti-miR-126 9.57 +1.24°
Lenti—control 1.63+0.46
LNA-miR-126 0.04+0.012°
LNA-control 1.17+0.25
mock 1.00+0.00

°P<0.01 vs mock.

SN B A, BAB-actinf/K P14 45 &
FUT BRI, REANFEAR R D R 30, HUS0 ng
R S EATSDS-PAGE LK, I SRR LT
YENR b, F B2 hiE, FHTBSTZE M BEE3IX,
SBR[ —Pi4 CF AR, TBSTENE3
UG N B S8 AL WD b ic R S L AR BCE 4T
B H0(1 < 2000), ERFEIRPEE 2 h, H5@ib sk
TR RG WA, T HRBOURE, 4K
FEAE 3 BT (K 1).
1.2.5 B#% 54 RHEEImage LabEHE 0 #T
AL Western blotE[ZE 45 k4T M4 ¥, LA
miR-1261% 95 15 5L 0 41 5 5 2% 40, T &4
7 PRV AH 2K A

Gt IR SR A BISPSS17.048 v At
AR & ¥R Fimean = SD# /8. W A Student's
I T 22T (ANOVA)KS 6 &5 k47 48 it
30T, P<0.05 0 Z R A G242 XL

2 B8

2.1 miR-126/% 5% & f#miR-126 LNA power in-
hibitor #R4+45 4 § J& 48 JLSGC-7901 5miR-126
89 £ S E SEPCRATISZ1 40 fimiR-12611) 4
IE/KP 7R, miR-126189% 1 52560 41 miR-126
M2k 2 2 A 19.574%(9.567 +1.243 vs 1.000
0.000, £<0.01), 185550 A miR-126 /11K 1A
Lo U W B 22 5 (P>0.05); miR-126384 41
miR-126/1) % I AL T 14H.(0.03740.012 vs
1.00040.000, P<0.01), FEAZATFIRAT E4ImiR-126
IR 57 A4 TE I B 22 57 (P>0.05) (3R 1).

2.2 miR-126#4 %X 5VEGFA# % % SGC-7901
L, miR-12612% 8 SL 5 41 VEGFAS
IS BAS T 25 [41(1.00+0.00 vs 1.60+0.19,
P<0.01), miR- 12645 41 [ VEGFA K IA ] {2 i T
2 4H(2.46+0.31 vs 1.60+0.19, P<0.01)(£2).
2.3 miR-126# &k 5 Akt. mTOR. Erkl/28) %
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mEARH
miRCURY LNA™
miRNA: 2 —#f

paYi:| Akt Erk1/2 VEGFA mTOR FALH RN AZ
— . - . . HIA, ST e

Lenti-miR-126 1.00 + 0.00 1.00 + 0.00 1.00 + 0.00 1.00+0.00 2 148 5 RN A 8

Lenti—control 1.59+0.20 1.50 + 0.32 1.52+0.28 2.08+0.16 A,

LNA-miR-126 3.09+0.44° 2.26 +0.30° 2.46+0.31° 3.83+0.64°

LNA—-control 2.03+0.23 1.57 +0.30 1.64 +0.20 2.16 £0.55

Mock 1.89+0.23 1.562 +0.36 1.60+0.19 2.11+0.38

°P<0.01 vs mock. VEGFA: BRI ERFA; Akt: BEILEEB; Erk1/2: BIRINBTIE LA, mTOR: [

SIS REED.
1 2 3 4 5
- . e G e — —— mTOR
i — VEGFA

S = ¥ & .-

S S e Erklf2

B-actin

1 Western blotfilISGC-7901MIREZEIRVZRIK. 1: Lenti—
miR—126: 2: Lenti—control; 3: LNA—miR—126; 4: LNA—
control; 5: mock. mTOR: M APEEIngG & H; VEG—
FA: N A KAT-A; Ake: 25 E80EEB; Erk1/2: ZHiEsNE
TIE L.

% SGC-790141 i, miR-12618%5 5 5246 41 1)
Akt. mTOR. Erk1/23iE 8 BAK T H4(1.00
+0.00 vs 1.89+0.23, 1.0040.00 vs 2.1140.38,
1.00+0.00 vs 1.52+0.36, P<0.01), miR-1264%%}
41fJAkt. mTOR. Erkl12FiEME & TEALA
(3.091+0.44 vs 1.8940.23, 3.83+0.64 vs 2.11+
0.38,2.26+0.30 vs 1.52+0.36, P<0.01)($2).

3 111E
miRNAs/ K22 ntZA A N IENE. JE
SR N ALK =4, 18 1 5 mRN A3 35 1 F
PEX(3'UTR) HAMNES & i 40 il B 18, sl g 5
mRNABIPEX 45 51 H 5 HEmRNA KB ),
T S50 s 5 DRI A A R R 4 25 38
miRNAsHEIE K Tl #4 /4 TargetScanflmiRanda
SR miR-1263E4T 17 40 A1 A0 e 25 PhE i A= 4
2245 BT & BimiR-126 FIVEGF3'UTRAF
TEZ AN HAMY s, ET/RFmiR-126 1] 5
VEGFA 3'UTRIF B AMM#HIVEGFARHHE,
W VEGFA ] i = miR-126 G0 #7 (IHEHRE N . 7EA
WFgTr, 0] E A1 miR-126/1 %15, VEGFA
AN T i S0 A A W) S T s A, S
FE AN miR-126/(17%35, VEGFA K AN ) T
1494

a3

Baishideng® WCJD | www.wjgnet.com

BUER (1T R BRI PRI, FRATTHEDN, 7E AN
JirfmiR-126 418 N i, X VEGFAZIA 14
YE RS, VEGFARIA S48 N, R 5
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T VEGFARI IR L 11 G 3R, HORILVEGFA
LI MAPK/ERK. MAPK/P38. PI3K/AKT
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I3 B AR R 4.
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AHEE, VEGFAE AT B i I MV S AR P Rk il
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R A S g ) LA

4 SEXE

1 X, TERR, TR, AR, TN IREAl-2f0
ENFAERET 5B mkE &R, hENREEE

2013-12-28 | Volume 21 | Issue 36 |



4120

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

SR ) OBIAYE 2013123288 552145 55365

W@ 5 #M

AL FRiTT
miR-126%+ B 7% 28
JAVEGFA % X F
W3 E G iR
VB, 3Tz AR
il o
T LR IE, H—
T F AL

(49

TEE
Jaishideng®

2004; 43: 841-844

Liu J, Yu HG, Yu JP, Wang XL, Zhou XD, Luo HS.
Overexpression of cyclooxygenase-2 in gastric can-
cer correlates with the high abundance of vascular
endothelial growth factor-C and lymphatic metas-
tasis. Med Oncol 2005; 22: 389-397 [PMID: 16260857
DOI: 10.1385/MO: 22: 4: 389]

Zhou XD, Yu JP, Liu J, Luo HS, Chen HX, Yu HG.
Overexpression of cellular FLICE-inhibitory protein
(FLIP) in gastric adenocarcinoma. Clin Sci (Lond)
2004; 106: 397-405 [PMID: 14636156 DOI: 10.1042/
(S20030238]

Iordache S, Saftoiu A, Georgescu CV, Ramboiu S,
Gheonea DI, Filip M, Schenker M, Ciurea T. Vas-
cular endothelial growth factor expression and
microvessel density--two useful tools for the assess-
ment of prognosis and survival in gastric cancer
patients. | Gastrointestin Liver Dis 2010; 19: 135-139
[PMID: 20593045]

Wang X, Cao W, Mo M, Wang W, Wu H, Wang J.
VEGF and cortactin expression are independent
predictors of tumor recurrence following curative
resection of gastric cancer. | Surg Oncol 2010; 102:
325-330 [PMID: 20589712 DOI: 10.1002/js0.21644]
Graupera M, Guillermet-Guibert J, Foukas LC,
Phng LK, Cain R], Salpekar A, Pearce W, Meek S,
Millan J, Cutillas PR, Smith A]J, Ridley AJ, Ruhrberg
C, Gerhardt H, Vanhaesebroeck B. Angiogenesis
selectively requires the pl10alpha isoform of PI3K
to control endothelial cell migration. Nature 2008;
453: 662-666 [PMID: 18449193 DOI: 10.1038/na-
ture06892]

Kerbel RS. Tumor angiogenesis. N Engl | Med 2008;
358: 2039-2049 [PMID: 18463380 DOI: 10.1056/
NEJMra0706596]

Feng R, Chen X, YuY,SuL, YuB, Li], Cai Q Yan M,
Liu B, Zhu Z. miR-126 functions as a tumour suppres-
sor in human gastric cancer. Cancer Lett 2010; 298: 50-63
[PMID: 20619534 DOI: 10.1016/j.canlet.2010.06.004]
HE, ZAL, S5A, LA, miR-12607RK8 3T &
HIBRERIRILITIY. Ll 5 R, 2009

WCJD | www.wjgnet.com

10

11

12

13

14

15

16

17

18

Doench ]G, Sharp PA. Specificity of microRNA tar-
get selection in translational repression. Genes Dev
2004; 18: 504-511 [PMID: 15014042 DOI: 10.1101/
gad.1184404]

Esquela-Kerscher A, Slack FJ. Oncomirs - microR-
NAs with a role in cancer. Nat Rev Cancer 2006; 6:
259-269 [PMID: 16557279 DOI: 10.1038 /nrc1840]
Claesson-Welsh L, Welsh M. VEGFA and tumour
angiogenesis. | Intern Med 2013; 273: 114-127 [PMID:
23216836 DOI: 10.1111/joim.12019]

R, TR, TR, PRid, SRE KE. &R
B (PKB)E B i - &8 M A S IR
fEZ:& 2005; 25: 401-405

Yu HG, Ai YW, Yu LL, Zhou XD, Liu J, Li JH, Xu
XM, Liu S, Chen ], Liu F, Qi YL, Deng Q, Cao ], Liu
SQ, Luo HS, Yu JP. Phosphoinositide 3-kinase/
Akt pathway plays an important role in chemo-
resistance of gastric cancer cells against etoposide
and doxorubicin induced cell death. Int | Cancer
2008; 122: 433-443 [PMID: 17935137 DOI: 10.1002/
ijc.23049]

Zhou XD, Chen HX, Guan RN, Lei YP, Shu X, Zhu
Y, Lv NH. Protein kinase B phosphorylation corre-
lates with vascular endothelial growth factor A and
microvessel density in gastric adenocarcinoma. | Int
Med Res 2012; 40: 2124-2134 [PMID: 23321169]
Nicoli S, Standley C, Walker P, Hurlstone A, Fog-
arty KE, Lawson ND. MicroRNA-mediated integra-
tion of haemodynamics and Vegf signalling during
angiogenesis. Nature 2010; 464: 1196-1200 [PMID:
20364122 DOI: 10.1038 /nature08889]

Li X, Zhang Y, Zhang Y, Ding J, Wu K, Fan D.
Survival prediction of gastric cancer by a seven-
microRNA signature. Gut 2010; 59: 579-585 [PMID:
19951901 DOI: 10.1136/ gut.2008.175497]

Chen ], LiT, Wu Y, He L, Zhang L, Shi T, Yi Z, Liu
M, Pang X. Prognostic significance of vascular en-
dothelial growth factor expression in gastric carci-
noma: a meta-analysis. | Cancer Res Clin Oncol 2011;
137:1799-1812 [PMID: 21918901 DOI: 10.1007/
s00432-011-1057-2]

i IS w4 EEA

2013-12-28 | Volume 21 | Issue 36 |



