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823 ¥ miRNA-141 ﬁaxa“%udjwr(z. 0540.20,1.7640.17,1. 04=£0. 10,1. 234+0. 12,0. 89+0. 09,0. 45+
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Inhibition of miRNA-141 on proliferation and invasion of gastric cancer cells”
ZHANG Cheng ,ZHOU Chao
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School of Medicine ,Shanghai 200127 ,China)

[ Abstract] Objective To explore the inhibition of miRNA-141 on proliferation and invasion of gastric
cancer cells. Methods Expression of miRNA-141 in gastric cancer cell NCI-N87,SGC-7901, MGC-803, MKN-
45, HGC-27,BGC-823 and GES-1 in normal human gastric epithelial cell was examined by real-time PCR. miR-
NA-141 mimics and miRNA-141 NC were transfected into gastric cancer cells by liposome. Cell viability was
measured by MTT assay. Cell apoptosis was measured by Annexin V-FITC/PI flow cytometry. Cell invasion
was measured by transwell method. The expression of proliferating cell nuclear antigen (PCNA),c-myc, ma-
trix metalloproteinase-2 (MMP-2) ,matrix metalloproteinase-9 (MMP-9), the activation of phosphatidylinosi-
tol 3 kinase/protein kinase B (PI3K/AKT) was measured by Western blot. Results The expression of miR-
NA-141 in NCI-H460,NCI-H1975, NCI-H446 , A549, NCI-H1299, NCI-H157 cell (2. 05+0.20,1.76+0.17,
1.0440.10,1.2340. 12,0. 8940. 09,0. 454 0. 04, respectively) was lower than that in GES-1 cell (2. 87+
0.30). In the miRNA-141 mimics group,the cell viability reduced, the cell apoptotic rate increased,and the cell
invasion ability decreased when compared with the miRNA-141 NC group (P<C0. 01). The expression of PC-
NA,c-myc, MMP-2, MMP-9,PI3K,p-AKT was down-regulated in the miRNA-141 mimics group (P<C0.01).
Conclusion The up-regulation of miRNA-141 in gastric cancer cells could inhibit the cell proliferation and in-
vasion, which might be related to the inhibition of PI3K/AKT signaling pathway.
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1.1 #k

1.1.1 ZipEkk AN B 4a0 s NCI-N87,SGC-7901,

MGC-803 . MKN-45, HGC-27 . BGC-823 % 1E # A B
R b R bk GES-1 W T b B Bl 2% Be L i 40 P
1.1.2 FEGARIALEE B4R M . DMEM 85 55 3%
4 F 3£ [E Hyclone /A &] ; Trizol & RNA 2 EGEF & .
Lipofectamine™ 3000 I R {4 | J2 #% 5% 57 & (55 — 4
cDNA & Ml H & W T RiEEEEMEARGRA
7] ;miRNA-141 mimics fl miRNA-141 NC g F ) M
B ARG BR 2 w5 v uk R (BCAD i 771 & L I Bk
FE V-5 SR 2% 06 E /8L L N BE (Annexin V-
FITC/PD it XA G il ) & W T 38 = RAEV A A R
vl s Transwell /NE W F 3 [ Corning 23wl it A
5 20 M % BT R (PCNAD | e-mye, 3 i 42 J& & [ Wi
(MMP)-2 ,MMP-9 B Ji5 it JJL Bs-3- 3 il (PI3KD B H
G BCAKT) (B R ik AKT (p-AKT) £ v BEHi 1K 1
T3 E Abcam 24 H], MK3 Bt B 3£ E thermo
/Nl s Stepone plus 7 )6%E & PCR W H 2 B ABI &
) s FACSCalibur #3240 fl 4% s AF6000 % %¢ 56 i L
B T 75 ¥ 3 K 8 7] s GelDoe XR System ¥ 8 ¥ 1%
RGN TR R AR i B A RA

1.2 ik

1.2. 1 SEi9¢ )6 E & PCR (real-time PCR) #; il
miRNA-141 ) & 18 flci 58 40 40 o6 % B o K Ul
RNA 4l fF, 4 4 W H 9 RNA 4 F ( ODugopn/
()DZS()nmzl. 8) Eﬁ?’ﬁﬁ@ev *E%E&%%lﬁ%ﬂﬁ’% RNA
A% S cDNALFEF SYBR Green T % 5% 73 #1192
#: 5% PCR(RT-PCR) 43 M7 fie J& MR 4l 222 3 40 #r
miRNA-141 7K %, miRNA-141 F %2 9.5 -GGU
AGA AAU GGU CUG UCA CAA U-3', Fiig51 4.
5'-AAU GCC UAA CAU GCA GUC GAU G-3',GAP-
DH F#E5]47.5'-AGC CAC ATC GCT CAG ACA-3',
TWEs|9:5'-TGG ACT CCA CGA CGT ACT-3',
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1.2.2 miRNA-141 mimics fl miRNA-141 NC %%
Yo Y A0 A KRR B R B 50 %0 22 AT R K
Opti-MEM # B 4 1) Lipofectamine™ 3000 5 miR-
NA-141 mimics Fl miRNA-141 NC Y247, LA 5 41 fifd
HH L6 K A RS 75 AR R TR IR E F R O 10 %4
52 I3 1 15 77 3L, dk S 8% 5% 48 h, Rl RT-PCR %
o A G ROR

1.2.3 B JE(E A me s (MTT) B8 00 40 j s 11 F
g A M B2 R 2 96 FLAR . 20 M NG RE S L 41 2. 27
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A 150 pL —H BT AR 5K 96 M B T i i ik
b g Y . T B AR A B K 560 nm &b U
OD .
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TS % A0 R B 6 L A, 0B O BE S . $%
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FITC/PT 3 2 40 A 156 B A5 #4305 i A 25 4 2% wp
W Annexin V-FITC M PI 34 , % )5 18 7 =5 40 it 1%
B L 1 s
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AT P RE SR AL . K41 2. 276 YL 48 h JE I B s Al
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48 h Jg K /NEHUH Ok M 28 & Transwell B%E
4, H 2 R [ E Transwell 2 40 il 45 & 55 4
o, 7E MR B W AT T VLS AN A 1R 2R 1% I R

1.2.6 Western blot &l 40 g + MMP-2 . MMP-9 3£
kKB A E] 6 FLAR . 40 N EE fE L 4R 2.
275G Y 48 h i AE 4 CC AT WA R A i O A5 B
YA B . BCA K70 & 0 e BB vk L B
30 g FEAh BRE, AT T TR IR BR R AN B A F Tk 1~2
h, % B AW IR 2 s (PVDF) i 30~50 min, 2% (% BSA
FWRFWE L h, —HHE W (P AN PCNA| c-myc,
MMP-2 . MMP-9, PI3K . AKT. p-AKT £ # F& $i 1)
4 CHmRE . REZRTHE 90, e R iEk
2 R RE R N G U B P A B I AR R B O 4
B B A KA

1.3 it b B Bl ¥R SPSS 17. 0 # k17
Gii M BRI s ok AR LR A K
¥, LL P<<0.05 WERALGI¥EX.

2 %% ®

2.1 #5440 M bk miRNA-141 33k 7K F L 38
miRNA-141 7& B % 40 fd NCI-N87,SGC-7901 , MGC-
803, MKN-45, HGC-27, BGC-823 1 [ % ik /K F
(2.0540.20,1.7640.17,1. 0440. 10,1. 23+0. 12,
0.89740.09,0.45+0. 04) W] B AL FIFE % A\ B &1 -
R GES-1(2.8740. 30) % ik /K F- (P<<0. 01), H
HifE BGC-823 Rik/KF AL, HZEFEA G2 E X
(P<<0.0D), WK 1,

2.2 miRNA-141 mimics 20 1 miRNA-141 NC 2
miRNA-141 kK F L #  miRNA-141 mimics 44 .
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miRNA-141 NC 20 miRNA-141 X} 15 K50 7 H
2.3840.21.,0.39+0. 04, miRNA-141 mimics &
miRNA-141 5K F® miRNA-141 NC 418 2 i
(P<<0.01),

mi RNA-1413R3& 7k

NCI-87  SGC-7901

*,P<<0.01,5 GES-1 [b#

1 miRNA-141 £ & A M B RIA KT BB

2.3 miRNA-141 mimics %f BGC-823 4l fu 3 J1 & ¥
TEM A miRNA-141 mimics 2 40 il 7% J1 %
miRNA-141 NC 41 B & f& Ik (P <<0. 01), miRNA-
141 mimics 21 28 Mg 19 55 06 09 96 T2 F2 8¢ miR-141 NC
2] (0. 680. 07) B i 48 =5 (P<C0. 01) , W3R 1.

2.4 miRNA-141 mimics % BGC-823 4l i {72 g 11
a2 miRNA-141 mimics 24 . miRNA-141 NC 4
YN 228 H 4> 9k (43, 79 = 4. 38), (178. 44+
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17.50) /4~ miRNA-141 mimics 41 4 I8 12 22 ¥ B &
miRNA-141 NC 4 B} B AR (P<<0.01), WL 2,

*£1 miRNA-141 mimics 3 BGC-823 40 il i& /1 &
AT (zts)
41 ARG 1 (OD D) BTV BT 0
miRNA-141 NC 41 0.68+0.07 3.2240. 30 2.4740. 24
miRNA-141 mimics 2 0. 3740. 042 20. 5642, 25 16. 7941. 60°

+,P<<0.01,5 miRNA-141 NC 4 [L %

A;miRNAfléLl NC iﬁ ;B:miRNA-141 mimics 2
B2 REEMETHEABGCS2 AEEE
BE TR A& (<200)

2.5 P4l BGC-823 4fi s h PCNA, c-mye 45 % ik /K
A miRNA-141 mimics 2 #7 PCNA. c-myc,
MMP-2 . MMP-9 ., PI3K ., p-AKT %35 /K F%& miRNA-
41 NCHBWE TH, ZREASIT2E XL (P
0.001), WA 3,

- WP - — o —
. kT W —
107 _ PCNA/GAPDH A §
3 c-myc/GAPDH 259 € WMP2/GAPDH 1.2 €3 P13K/GAPDH
b 087 . .. 3 MWP9/GAPDH 3 p-AKT/GAPDH
2 B 2.0{ B B T —L
) 0.6 ) % 09
i’ S 8 15 2
& 0.4 |pmE i i #® 0.6
L : B0 RS & 2 @
0. 24 0.54 . . * 0.3
0.0 : 0.0 2 %. I 0.0
A B A B A B
A:miRNA-141 NC 2 ; B: miRNA-141 mimics 2 ;*: P<<0. 01,5 miRNA-141 NC 4 H
3 T4 BGC-823 ifiH PCNA c-myc ERIEKFELLE

3 it
miRNA-200 F % =& i 4F i $UE IF 98 miRNA, 1
FIEALEE 5 A B L 43 8 WA S T o AS [R] S T 22 ) Bk
BAAME T aE, b B A Rk PE . H b miRNA-141
Q?J\ 12 5 e o A, 7 90 0 90 L 45 B 19 e S B iR
P S I Jeg v 2GR 0 R I M 0 kA L R R D) A
K, B GOMES 47 58 i R H 41 41w 5 &
(self-organizing maps) 2 & H B i H 21 A miRNA
FIE T miRNA-141 g2 Ho o —Ff 2% 98 19 miRNA,
Jaok LU 25U BFFEUESE miRNA-141 78 8 98 41 21 P %
F235 9 5 M 4 A  TNM 43 8, 9k B2 45 %6 B J% % Ab

HERIEA 6. ZHANG 20V BE 58 F) F miRNA fif B
BIE 24 miRNA-141 ZE N 9 5 4~ miRNA 7£ 5 %
M3 PRk, T H ZHOU 202 BF9E3F 52 miRNA-
141 A E AU R R K, 2 miRNA-141 3 3%

JE e 5 MEG3 #H B /E F] sl # #8107 % E2F3 3£
REMSEEENELE. B Ul miRNA-141 5§
o W R A R S UIAE G A2 miRNA-141 X 5 98 4i
L Py 4 B % A 28 1 5 T 34 /0 DL i GE S BT DA AS F 90 %o
IR . A5 E S F A RT-PCR 45l H 98
4 g NCI-N87 ,SGC-7901 ,MGC-803 ,MKN-45 HGC-
27.BGC-823 JLIE # N H #6 I b f 4 s Bk GES-1
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miRNA-141 =ik, 45 1 F U] B 8 40 P 19 miRNA-
141 FiEKF GES-1 40 H, 5 miRNA-141 75 & g 4l
2R A Aih kB8, A MR R
A% miRNA-141 mimics /&, miRNA-141 NC % 4 3|
BGC-823 4 Jfid v, RT-PCR % iF 5% %% 4L it 2. 1 H.
MTT #: }% Annexin V-FITC/PI i = X e 45 5 % 8
miRNA-141 mimics fig B & #b B A BGC-823 41 Jifd
T3 48 = A A R R U TR . 5 miRNA-141 78 H
b fir 38 40 B Hp B 1 SRR — B0 L AN AR R IR
FH Transwell ZE#: M miRNA-141 mimics X% BGC-
823 41l JitL 12 28 A J1 1 52 mi . 25 R K B miRNA-141
mimics fig A o H A0 1 20 B 0 1R 22 68 . DA Ud B
miRNA-141 mimics HE B & 31 ] BGC-823 40 i 1& 5
FARFERE Sy, A i S A i T

23 41 1 G BR 384 58 A7 22 Fh B (1 19 98 455 . PCNA
R —Fh, PCNA & M R G0t 40 BE R G & 3
(195 DNA [ 5 i % YJAH 5G9 — FhAZ 25 11 5T, Be 1k 30
YR A . 9 AR L DR R A R S5 DR TE A0 i A 3
HETh sk EEEZNEEMEM. Cmyc g8 &
P L DN L e AR F A4 43 22 o0 240 i 5K 75 TG PR 44 E 1 AT
fit. MMPs & [ 7K fift g B A5 19 40 M 20 356 o 19 % fit
EME AT R ERNLETREZ —, MMP-
2 AN fE % 1 1 [ A 20 M A1 3 T R 43 1 E g A0 i
R, 340 RB A% 8 o 75 T 00 R A 0F — 25 1 A2 F T e A
PE0RE . MMP-9 J& 5 75 i K MMP, fE % % fif
L5 IV AE LT BIF A 00 40 1 A0 356 5 R 4. TR R
W 4k 22 M) Western blot #1] miRNA-141 mimics
X BGC-823 Zfi it ' PCNA . c-myc,MMP-2 & MMP-9
FeR M RZm 45 R R B miRNA-141 mimics G B T
J8 PCNA .c-myc. MMP-2 & MMP-9 3 ik, 4k ifi 3 11
AL I SRR .

PISK/AKT {5 5 i XA FR R B 1215 5 38 #%
TEARZ g 2 20 b i BE G . 24 PIBK 2 31| Ui fs
S - R BN I 8 R 8 IS IR WLEE (PIP2) 11 3
FEIEWEIR AL L e A o — % R W IR Wk WL (PIP3) , 3 1
fof AKT G544 & A= A8 A0 IF 76 22 5 R / 95 % R o 23 B TR
b, p-AKT 3 — 25 1 )8 4% F i 48 2 (1 (Bel-2 . MMPs)
L. S HAMM G AT REBEEYFITA.
1M B A B UE 32 PISK/AKT {54538 # 45 bt 7l PH 1k
Wt AR A R A BEER B (PHLPP) 1 J¢ PHLPP2
AEHH % miRNA-141 7€ /)N 20 Mg il 968 240 B b i £
FAT #2758 miRNA-141 5 PISK/AKT {3258 % 2 b
BB BAHEM ., BT ARG 4k 4E R ] Western blot
K miRNA-141 mimics X%} BGC-823 4 Jifi tf PI3K/
AKT {55 o M & 8 [ 23K 10 52 . 25 1 35 9] miR-
NA-141 mimics BEH B 19 T PI3K & p-AKT Fik,

25 b fr ik, miRNA-141 78 5 % 40 s NCI-N87,
SGC-7901 .MGC-803 .MKN-45 . HGC-27 ,BG(C-823 H
1 2K AKOPAR T IE# N B B b 4l i #k GES-1
FkKOE 4R B BGC-823 41 i Hf miRNA-141 kK
-, i B S A AT A0 M o v A0 R TR 0 4
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