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W = EE5HM: BI5 95, microRNA-124 (miR-124) 15 ZH R b & 1 005 5L i T fle, O FL7E B
M R A T R, AR B R R AR R R T R AR SR AR . AR RE R miR-124 XA 9 4
A . JRTCR s R LY PI3K/AKL {5 Sl B &R o

FHiE: H qRT-PCR K A B 41 3 MGC803 . AGS., MNK-45, SGC-7901 FIAIE & '8 b B - Kz 41 iy
GES-1 "1 miR-124 A9 #£35 . F miR-124 B4 (miR-124 B4 ) & miR-124 BAEXTIEF 5 (B TE
XFREZE ) Al Y 2 MGCRO3 4 fiflf5 , I CCK-8 i K 20 g 5 e S 4 Al MGC.803 At s A1 e, it
NI ARKG I AT LI T, Western blot K3l PI3K ., Akt. p-PI3K #l p-Akt & 1K, qRT-PCR #: PI3K
Ml Akt mRNA #£ik,

R, 5 NIEHEFK LY AT GES-1 4, miR-124 76 4% B 8 40 19 28 1k 35 B W %A% (34
P<0.05) o SBAMEX IR LLH, miR-124 B ALHE Y 5 19 0D450 {8 55 20 i o B T2 1 8014 B b I 1K
(P<0.05); AU TR IA B3I ( P<0.05 ) ; PI3K/Akt {5 5l % P G871 PI3K . Akt p-PI3K Al p-Akt
KT BT (14 P<0.05), PI3K 1 Akt %EH 23k K Pt B AT (24 P<0.01)
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Effects of microRNA-124 on proliferation and apoptosis

of gastric cancer cells and its relation with PI3K/Akt

signaling pathway
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Abstract Background and Aims: Previous studies have demonstrated that microRNA-124 (miR-124) plays an important
role in a variety of cancers, and is down-regulated in gastric cancer cells and tissues. This study was conducted to

investigate the influences of miR-124 on proliferation and apoptosis of gastric cancer cells and its association with
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Methods: The expressions of miR-124 in human gastric cancer cells MGC803, AGS, MNK-45 and SGC-7901
as well as in normal gastric mucosa epithelial GES-1 cells were determined by qRT-PCR. In MGC803 cells after
transfected with miR-124 mimics (miR-124 mimics group) and negative control sequences (negative control
group), the cell proliferation was detected by CCK-8 assay and cell clone assay, the apoptosis was measured by
flow cytometry, the protein expressions of PI3K, Akt, p-PI3K and p-Akt were examined by Western blot, and

Results: The expressions of miR-124 in all studied gastric cancer cell lines were all significantly lower than that
in normal gastric mucosa epithelial GES-1 cells (all P<0.05). In miR-124 mimics group compared with negative
control group after transfection, the OD450 values of and numbers of cell clone formation were all significantly
reduced (all P<0.05); the apoptosis rates were all significantly increased (all P<0.05); the expression
levels of PI3K, Akt, p-PI3K and p-Akt proteins from PI3K/Akt signaling pathway were significantly down-
regulated (all P<0.05) and the gene expression levels of PI3K and Akt were also significantly down-regulated

Conclusion: Down-regulation of miR-124 can promote proliferation and inhibit apoptosis of gastric cancer cells,

724 b E G E AR S

PI3K/Akt signaling pathway.

mRNA expressions of PI3K and Akt were analyzed by qRT-PCR.

(all P<0.053).

and the mechanism may probably associated with the activation of PI3K/Akt signaling pathway.
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Fe [ [ S0 oo et B e A R S b e
SERHEA 301", microRNAs (miRNAs) f&—
28w P IR RE DR G B A B 2 Dy 18~ 25 B 1 R T
B /NG FRNA, fE N MR EWS 5 B E
ERE . REBER LA IT, 23R FUBOR
22 0 SC Y R SRS O E . miRNA K
SEH A AL N R DI RE, S S AR A . oA
ARy IR, LR R Y AR kR i R b B
PER . Hoh, miR-1247E 2 F b5 rh & 45 9
IR T RE , An s DE e . R L LR g AT B R
J5U0, BEAGTENLE 3 ( phosphatidylinositol-
3-kinases, PI3K ) /&K M it 22 2 2 75 2 2 W4
(protein-serine—threonine kinase, Akt) {§%5 il
% TE b R 1 i AR R R e ek R PR B0 L WA R
Je MR IR YT OGS TR AR, R MRIA YT 1Y OC i
s AR, miR-107 A MH E R
A0HE B AS 5 i R IBmiR-107 0] 8 o A 2
PI3K/Akt{F 53 g il B s dn g 4 o S 4F, A
SHEVRI, miR-1247F B 40 L A LUh RA T
P, B R AR R b R R A
B H ATmiR-124%F 15 i 40 M3 58 . 0 1252 el A AL )
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R . AW BRI miR-124 %] 5 8 40 g 48
FE . TS, IR — 5T L PI3K/ Akt
{5 538 % A9 VE FHL .

1 #MBRERE

1.1

140 @ ek B 40 & MGC803. AGS,

MNK-45, SGC-7901 Al N IE & 1§ B B 1 5 40 i
GES-1 ¥ 7 bR Be 40 i A, P A RE 3 900 =
TRAT <

1.1.2 23X 5 TRIzol™ Reagent, Lipofectamine™
20003 ] ¥4 1 A Invitrogen 2 #l; SYBR Green
qPCR Mix. 4 x Reverse Transcription Master Mix
Y)W | TaKaRa 2> ) ; CCK8 ik # & W [ I i 24
ZRAEMHEARFABRAT; Transwell /NE G 7 1
TR AEVPHA RN A miR-124 BLELY) . BIE
XM A A B A ] IR s e A 3R
PeproTech Nl DMEM 82383606 H 32 Gibeo 2
F); PI3K. Akt. p-PI3K Al p-AKT B 7% [ Pp 4 |

HRP #5 i I F H0 %R 1gGC —Hi ¥ 1 55 [E Abcam
ANy Bl H A T A TR WA
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F4E, % microRNA-124 5 & 40 f 3578 5 B 109 %00 K2 5 PI3K/Akt {5 53 Ay K & 725

(H A miR-124 519 F 5 EM : 5'-GCT AAG GCA
CGC GGT G-3', X [A: 5'-GTG CAG GGT CCG
AGG T-3'; U6 IEM: 5'-GCT CGC TTC GGG AGC
ACA-3', JZIi: 5'-AAC GCT TCA CGA ATT TGC
GT-3') .

1.1.3 ZZME 1658033 /NEIZE [ I B Ik 5%
A% (RNEREEDREARAR) 5 ABI
7500 9 & PCR AL ( £ [E ABL A+ ) 5 3 [H
SHELLAB 2406-2 CO, X5 # 4 ( 3¢ [® SHELLAB
7y F] ) 3 CLARIOstar 4= T B8 £ Ty B i A5 AL (78
[ BMG LABTECH A H] ) ; #ERMBE RS ( £H
Bio-Rad A H] ) .

1.2 FHi&

1.2.1 @3z R & miR-124 #9 Z & K- Fnl ¥
S E AR X NIER E R LA GES-1 1
FRLE T 10% WA A MLV B9 RPMI-1640 X5 3R 3,
BT 37 C. 5% CO, (MM Hm=MP R, HT
JE RS . R qRT-PCR B AR K I 4% 40 js & 4
miR-124 B9 F ik, WHELAM 5, PBS YEik 2 i,
BOBAIMUTTE, %8 Trizol™ Reagent 13d 1 5 2
HE 4 MGC803 Y &L RNA, k¥ 4 x Reverse
Transcription Master Mix | ST I P A 4E R AR
RNA i 55 0 & cDNA, $% 8 SYBR Green qPCR
Mix I & B HAE, LI cDNA it , dE1775%¢
G & PCR N . R &1F: 94 °C 2 min, 94 C
20 s, 60 °C 30 s, It 40 MEFF. DL U6 HNZ,
miR-124 JE R AR IR DL 2742 RoR .

1.2.2 & Jo 4 3 ¥ B MGCR03 41 iy /E R oF
FEXF 4, 4y 0 E miR-124m B LY 5 B M X
HE4L, £F MGC8O03 41 il 8% 37 = X 8k &K W i,
foi AT MR T OH Ak 40 M S, BRI 2 0 S N o 4 B
e K 41 B 9 F 3.0x 10° 4 /mL, B 200 pL 48
M 2 B 2 corning 6 L M T #% 5F 24 he 430 1]
34 EP 4 " fil A 5 pL Lipofectamine™2000,
5 puL LipofectamineTMZOOO + B M B kL, 5 pL
Lipofectamine' 2000 + 5 pL miR-124 Y, =
HEEE S min JFIR A, AR EF MM DMEM K
FIL R AAATZE 2 mL, BT 37 C. 5% CO,.
WA N REFR 6 h o, e i Fe SR ak 2L 5%
SE MGC803 4l il 4% Y, JRdkek ¥y REE5:= UM T
1.2.3 qRT-PCR #& M 4 % )5 20 )& A miR-124 #)

© WA )T i [ & F I F 2P H

Foik MY )E . R qRT-PCR 452 A K I
ML miR-124 RYERIN. #% “1.2.17 Wik Jr ki
1T PCR ¥ 1, HLIU6 HNZ, miR-124 5 H 1
M F IR L 2742 KR

1.2.4 CCKS8 %l @0 jo 3% 78 K F  FEHE QR
MGC803 4t il AF K & X B B, Al FH JB e 7 £k 4
M5, VR 2 a8 o8 4 B IR B A i 2
3.0x 10° 4~ /mL, % fL (96 L #ix ) % Fh 100 pL
UM . Ar WK SR 24, 48, 72 h, SN AL E R
CCK8i&XH (10 uL CCK8iXH| +90 uL 58 & HF 773 )
BEE 2 h, KRBV OD s, 18 -

1.2.5 e & % PIAlg0 i L 200 4> / L%
FfF 60 mm [ 40 Jd 1% 57 ML (% 10 mL K5 52 )

i, B 37 CL5%CO, MR TIEE, 2 )G
PRLHIR AT DL 248 B 5 R O B, /N0 IR SRR TR,
PBS Uk 2 Ik, HPIALA0M LA 4% 1) 2 5 st il
15 min, FH 0.1% W45 5% 20 min, WK
VRO IT, T2 WA T BELIE R 5 A~
$Y 45 7B WA A i s RE AL (R T 50 A SEREBCH A
BOERE ) .

1.2.6 AX@mieRunmipAs Hik MGC8o3
20 B 5 0 ] 2 1% DMEM 85 5% 5 65 40 i e 5 9 &
3x 10° 4~ /mL, WA X HUE K A4 4l gn e, 35 16
W B PEAT ¥R, R Annexin V/PI I8 T2 & 46
DUAS [) B5) [) 45 LA R P R T e, b, & 4l
i A BN 500 uL 455 % i, 5 pL Annexin V,
5 uL PI, BA), =IREOCN 5~15 min, HHE
298 4SS D00 240 J 98 T K -

1.2.7 miR-124 %X MGC803 48 it PI3K/Akt 13 &
W EEAER M 1:10 (g/mL) B EH A
RIPA Zf#W, % BCA A& w7 & Ul 45 7 ik
52 BT H Y 45 L AN M Y B 1 S R, ARG R4
FEAR Z A AR AR R . 24 . RIS A )R,

2 SDS-PAGE LIk 8, ¥ B4R (PVDF)
B, HGEE U0 PVDF BT 5% RS 0k i Wb = IR
B 2 h, TBST YE¥METE 3~4 . WA —¥L,

4 CHEHE . FHIEYE3~4 K, A HRP FRiCH
ik, R E 2 h, EUE3~4 K. RO
MIEY ECL TAEW 2, KA Image J B 5 Hr
ARG E A BT IKEE 5T, DL B -actin AN
%, 4y Mr PI3K. Akt. p-PI3K Fl p-Akt & H 4 XF
FkKF. FRWCE MGC803 41 il J5, PBS ¥E%
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529 4%

2K, OB EYITE, %I TRIzol™ Reagent Ui
B FEH miR-124 B 415 miR-124 B HEXT R4
8 20 MGC8O03 A A RNA, % “1.2.17 T K Jy
FUEAT PCR Y38, HLL B -actin NS, 4354
W PI3K. Akt f mRNA JKF. 519 LA T4
Y TR Rl TR, BT LR 1,

&1 PIBK/Akt (FSEEXBEESIHMF
Table 1 Primer sequences of key genes in PI3K/Akt signaling

pathway
PI3K 1EM: 5'-CATCACTACGTGCTGCTCTAA-3'
S : 5'-CAGTAGTTCCGATTGTTCATG-3'
Akt 1EM: 5-GCTGATGGCGCATGCTGACA-3!

21 : 5'-CGGTGCGTCAGCTCGATCAT-3'
8 -actin 1EM: 5'-CAGTGTCATGCCGTACAGCT-3'!
JZ1a: 5'-TGAACAGCAATCGCTATC AC-3'

1.3 GitF4bE

K HISPSS 17.048 T 843 A fF 58 %4 kA7 42
TF2Eor AT, PR BERER B s 2 ()
Fon, NIRRT 22 0 M LS D - 46 46 L 48
HE KRR KL, P<0.05H %5 H % it %

2 & R

21 EEEMARARAEEBHELE MM
miR-124 K FRIEKF
SANE®BHBHKELEEMABCES-1

(1.00+0.06) ¥, miR-1247F H ¥ 40 My

MGC803 (0.28+0.05) . AGS (0.30+0.09) .

MNK-45(0.46+0.07) ., SGC-7901

(0.34+0.09) HIHUWEMNK, 2REA5H%E

X (F=48.884, P<0.01) , TMimiR-1247EMGC803

i B FR B AT R AIK, P A 58 SR FIM G C803 4

MaAE g% (E1) .

2.2 FELLERKG
MGC8034H i % YemiR-1248 UM J5 , miR-124

R IXFE N4 150,18, B HAHE

2.01+0.14, ZRASEIT¥E X (t=17.984,

P=0.006) (K&2) .

© MR IT F EHFFNHFEIH

E1 SEBRARARAEEBHMELEZHES mR-124 8
RIEKFE

Figure 1  Expression levels of miR-124 in gastric cancer cell

lines and human normal gastric mucosa epithelial

cells

B2 HEYRBNER

Figure2 Results of transfection efficiency determination

2.3 miR-124 5=k Xt 4 A 18 58 A9 54 i
Beyu24 . 48 72 h)i, miR-1248 194
A1 OD 450 fH 5351 0.46 + 0.09 . 0.86 +0.08 .
1.08 +0.13; Hrp, #1448 72 hi5, miR-124 #if)
P2l i L T miR-124 1M X B2 (1.25+0.14)
A (1.72+0.17) (t=8.245, 14.257, P=0.027,
0.008) (K3) .
2.4 miR-124 3 MGC803 A 5e fE 5218
miR-1248 1Y) 490 8 5 B TE 50 h
(71.3£4.5) 4, PIPEXTIEZ] (103.8 £10.1) 14,
ZRA G X (1=9.450, P<0.001) .
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F%, % microRNA-124 3t B 40 fa 3878 5109870 X 5 PI3K/Akt 15 58 BBy % 2 727

2.5 miR-124 3% MGC803 £R A A =AY 221
L Y24 . 48, 72 hJ5, miR-1244

PP 2 20 ML T F 5 (12.70+£5.14) % .

(51.80+8.14) %. (70.40+7.14) %,

o miR-124 WL
I B IR AL

3 miR-124 3 MGC803 4B AL MRS
Figure 3  Effect of miR-124 on proliferation of MGC803 cells

2.6 miR-124 X MGC803 #fjz PI3K/Akt {5 5 i&
b d:0p=A |
RS YL S, miR-12485 I 4HPI3K/AktfE
S P O HERE S PI3K . Akt p-PI3KAIp-AKT
EHAMAFIED M N0.87+0.05, 0.95+0.11,
0.89+0.09, 0.91+0.10, X8 BAKT B ¥ x}
M4 (1.25+£0.13, 1.3420.08, 0.95+0.12,

miR-124 W) 40 5 Y48 . 72 hm 09 40 M 1=
KB E T EA (24.81+7.41) %,
(33.21£8.29) %], ZAGIHFEL (t=17.565.
18.147, P=0.007. 0.005) (l4) .

4 miR-124 3 MGC803 4HAZ /A T- Ky # N0
Figure 4 Effect of miR-124 on apoptosis of MGC803 cells

1.12£0.09) , ZRA%IT¥E X (t=13.542,
15.224, 4.159, 12.357, P=0.007. 0.008
0.035. 0.006) . [FA}, miR-1248 1Y) 4 PI3K/
AKUfE 538 B PI3K B Akt 58 PRAH X 352 35 23 591
0.73+0.08, 0.64=0.11, BJ¥EXS B4 59K
0.87+0.15, 0.9420.10, 25 HZ%I¥EX
(t=8.365. 10.324, P=0.007. 0.009) (®5) .

5 miR-124 Xt MGC803 #iiffl PI3K/Akt {5 5 1& B& K1 %Ml
Figure S  Effect of miR-124 on PI3K/Akt signaling pathway in MGC803 Cells

© MR IT F EHFFNHFEIH
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B — RO IE T E R L R 0y ARk W
AR, TR E R R AR AL R 2k
T R R IE 509" i T B R 0 R R B
B Wiok-FRRE, 28 B mEEE/REZECS
RIERHmE I, RETFARI S, R0
AL Z T ARIGIT R AN A A RE & A Jm i 5 & 5
HEALEERS , REORYT RGN WSR2 e
MO BN IR RS AN, B TR B IR NIRIT
FHOB B . AR AR A miRN AT 38 i
R 0T NN S 75 o N 1 v o I D B
WAERA, MLIEWAME, WAL miRNAL
EW 0 S0 Rk, XK H KRB miRNATE Mg
et E A, AR MR R . A
FEPE . A ZU BRI R 23 o3 W 0 43 Fhm ki o

miRNAZE —F/NIEHR IS RNA, fE5E o U)
A (RN A S ) 5 3 PR 3 1) Xk 0 o
TR FR B, miR- 12478 2 Fh R 45 1k &
G5 MR i A0 M s A ZUh B SRR T . A RER PR
M, miR-1245 ZFEae A ¢, JHAE B 958 4 i
FIRFEML, JE SRR . SR . DA
W4 50 N TCRR A AR R A G, FIREE BB H A
G YT R W (A 37 H8 bR o Xie SRR SY R BL, 8
o EmiR-124 KKK, SEERmiR-1244
ASCRT A ) 5 e 40 M M GE L A T A R R R A RO T
(PR s TRl 2 B0, 4505 - 560 s e Bk & il FH
miR-124 %] 5 % 41 Mo g 90 AR S il &, Xk
miR-1241F K B IR IT IS AE 20 0 S 3R it T )
AIESE o H H AT E M FmiR-1245 B &k 4K R
K AR ML B B 5> . BT, AR K
Tk miR-124%6 % 2 N HHEMGCRO3 41 L, Jf ik
—HZEEmiR-124%F B MG C803 3 4E I i 1=
MR, 25 5 R miR- 124855004 4 v 40 B (X miR -
124753k 557448 hjgmiR-1248 L A MGC803
20 i 498 B A BH P o R 4 G R R AN TR R R 2 A
MEARZE R B R, miR-1248 8197 L MG C803 4 ift
TR BT BT W 2542 % . Atk PT O, miR-124
AL 5 e 40 MG C 8031 5l -4 FEM G C 803 41 Jifd
JHT .

B miRNA 5 5 0 16 E g v 3 ol A7 T,
fHmiRNATE IR & A Ak R b i o D04 oA

© WA )T i [ & F I F 2P H

WA, HETA XmiRNA R LS| 3 2 8 b 7E 40 i 1
B LR T RIS 2 A A e R v Y e R AR
AP 2% I, miR-1247F JE /) 4 il i 98 41 21
UGN Z2 2 8 miR-124a] 310 5 HE /N 40 i il
S M RG BE L A RS I 5 5 AR N 2 A i
T T — PP miR-124 % A H 9 4
MM G C 8033 5H e 8 T W AE I BL I, A58 % H
Western blotik flqRT-PCREM % PI3K/ Akt 5 il
B OGS 5 MImRNAJKSE . #F28IESE, PI3K/
AKUF S EBS 5 . TSR ZEE
B, R R AT S 2 MR R R A R R Kt
YA, OO E R R AW IR YT T,
WFFE IR, PI3SK/AKUE 5 38006 Jo vl 42 28 A ke i
R A K-, DT B Ak S A4 5, B PI3K/ Ak fF
SOl TR AT L R R AR . Akt A
TPI3K/AKHE & il % i O AL, 2R 165 B
WG B p-AKT, FH# P2 A TNIFER
KAEMRRAL (A FEPI3KAE ) |, Wi JA 2 i 9 41 it
38 78 5 08 T A 2R A ARG T S e T A
M A AR ML P PI3K . AKtRYFEIA, K EET
AP PI3K . Akt 1 S mRNAM R A B & T H
FEANML, HEMIPIZK/AkUE S5 B% 5 B ik Ry
. AW HZE T miR-124%F A B HEMGC8034H
JEPI3K . Akt. p-PI3KAlp-Akt#E 43k X PI3K .
AKtFE K, KB miR- 12480 W 4 FikEH &
IR F Rk B B v IR 2 B E R AE . R, miR-
1247 I PI3K/ A Kt/ 538 %, AT A2 F N 9
MGC8O340 L i T, FF-H0 i 4 Mg 5, 5 SOk i
_ﬁDlJo

i LR, miR-1243R3K 09 T 07 W] {2 F B s 4t
L BE e, SR T, AT AR M ML S B
PI3K/AktfF 5 f R IA A Ko AT ] 5 9 1)
W 5 REERT RIS %

S % 3Lk
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