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ZE . B IR miRNA-381 #F § & 20 J03g 5t fels 22 09 %vm, SHIRIT HAE AALH], ik A S a3k
ETRAB% R P (QRT-PCR ) 0 § /& 20 i & AGS. MGC—803, Hs746T B BSGS823 A= iE § %5 BL L &% 2m fEL
% RGM—1 ¥ miRNA-381 49 &3k ; ¥ AGS @08 Z 5 P 4L, FIHEad B 28 F» miRNA—-381 B4 20, KA
Lipofectamine ™ 2000 2~ %) 4 4 miRNA—381 scramble & mimics, % J8 CCK—8. Transwell 52 3| 5 # 28 4m figL 3% 74
g £ 69 % 70, Western blot Al 75 48 4n BUAT AR A4 1 (LRH-1) A=dnsh A X & & 1 (Twistl ) RAKTF,
2R Fmmi i AGS, MGC—803, Hs746T % BSG823 F miRNA-381 Agaf &k T4 E B £508 L & 20 e 2
RGM—-1 A1k, miRNA-381 B4 H )5 72 42 96 h OD 450 nm AT A IR (P <0.05) ; PP &
AAZ MR (79.61£7.2) A, miIRNA—381 BLupy4iiz 2 anfedc A (31.70+14.2) A, miRNA-381 By e
4322 R T IS R4 (P <0.01) ; miRNA-381 A28 LRH-1 & a8t FiaF 4 (039+0.04), PSR
284 1.0, miRNA—381 BHy 28 IRH-1 & @ A8k AT AT 4L (P <0.01) ; miRINA-381 A28 Twistl
Fatast AL EA (05120.05), MR 1.0, miRNA-381 M2 Twist 1 F GABxT &k AT At
B2 (P <0.01), 45 miRNA-381 f&F ik T H MR, miRNA-381 i K& T4 § 9% 40 je3g 74 fo i 24 77,
EAUH TAE S T8 LRH—1 4o Twistl #9 K&k H £

KER . BB miRNA-381 5 370 ; 125 ; T2 hEMS 1 mEMALEG 1
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Role of miR-381 on cell proliferation and invasion of
gastric cancer*
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Abstract: Objective To investigate the role of miR-381 on proliferation and invasion of gastric carcinoma
cells and its potential mechanism. Methods The expression of miR-381 in normal and gastric cell lines were
determined by qRT-PCR. The AGS cell line was divided into two groups including negative control group which was
transfected with miR-381 vehicle, and miR-381 mimics group which was transfected with miR-381 mimics through
Lipofectamine 2000. Proliferation and invasion rate were evaluated with CCKS8 and Transwell assay, respectively.

LRH-1 and Twist1 protein levels were measured by Western blot. Results Substantially reduction of miR-381 was
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found in gastric cancer cell line when compared with normal gastric cell line (P < 0.05). The number of invasive

cell in miR-381 mimics group was decreased significantly compared with negative control group [(31.70 + 4.2) vs

(79.6 = 7.2), P < 0.01]. Expression levels of LRH-1 and Twistl significantly dropped in miR-381 mimics group in
comparison with those in negative control group [(0.39 = 0.04) vs (1.0 + 0.0), (0.51 £ 0.05) vs (1.0 = 0.05), P < 0.01,

respectively]. Conclusions Low expression of miR-38 is identified in gastric cell line. Up-regulated expression

of miR-381 contributes to inhibition of cellular proliferation and invasion activity through LRH-1and Twist signal

pathway.
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2012 4EABRVEFE A B 9 A0 A 882 951, 000 i, 3t
T NEE ik 723, 000 91 " [ BS B g — R EE
JEVEGR , RZR MR RE I, HA 205/
IHLZERRAE P, F/)y RNA (microRNA, miRNA ) 275 £
MY T R I — 2T RNAs, fEAIERN) 2
A3, SETHRE mRNA 37 UTR fil & B0 H 5% RNA
Feff o HORBZ ISR, miRNA AR Gk |
Pal . AR SRR AL TR 5 R ZHOEME Mg 1 &
AL R B, T miRNA 78R 40 o
b A H, R miRNAs J il 9709 32 DR e 1 g 2
N, RE s, I miRNA 4 % Bk S48 e
FHISWIE S o T AR R S E R R ) VR 7 SR
Jr e WFFE A B, miRNA 5 B0 &AM, 1
Let-7", miRNA-101"", miRNA-130b %5 ", miRNA-381
J& miRNA FE— b1, $FseS5RmoE ™. e Al
s " B AR . HE miRNA-381 78 & 9 (B
TIRMAE W N, AWFFEMEE miRNA-381 15 B i 40 £
KE - E b R A0 R v B Rk it 8 miRNA-381
X E ARG . T . RN, PREILATRERY
YEFIALA

1 RS

7t

B R AGS. MGC-803. Hs746T & BSG823
FIE R E 6 LR 4 R ROM-1 (1 B Jb s P Al
“FBt ), RPMI 1640 F557%E . 4= M5 . R FH il L2
Trizol ( W4 H ZEE BD A6 ), FFZ MM 1 (liver
receptor homolog—1, LRH-1 ) A A CE T 1 (twist—
related protein—1, Twistl ) —3 (A cell signaling o
A, PR TH (WA RDUEEA YRR BR
7)), miRNA=381 mimics M scramble ( A1_b 175 ¥ 44
FHEA R FE ).

1.2 ZiRatEsE. HRERSA

¥ H O 40 i &R AGS. MGC-803. Hs746T J

1.1

BSG823 il 1F i 15 &b B I F 4 fd &2 RGM-1 fin A |
RPMI 1640 5 35 %5, T 37°C. 5% — &bk CO, 15 3%
bR SR, 248 h R IHAAE AL B AGS 40 R 43 1
W2, BH kX B 2 A miRNA-381 B il 9 4, R A
Lipofectamine ™ 2000 reagent ( Invitrogen, USA ) Ay
F o Yb miRNA-381 scramble 2 mimics, miRNA-381
mimics FEYLFE 1) . miRNA-381 mimics 1E [ 514 : 5'-
UAUACAAGGGCAAGCUCUCUGU=3', FZ [ 514 : 5'-
AGAGAGCUUGCCCUUGUAUAUU-3" ; miRNA-
381 scrramble 1E [ 5| %) : 5'~-UUCUCCGAACGUGUC
ACGUTT-3', [ [i 5% : 5'-ACGUGACACGUUCGGAG
AATT-3',

1.3 RNA {REUR SR SE E = IR A Bk S Mz

(D miRNA-381 3£ ik & M %€ . FH All<in—One micro
RNA f #2 € ) & #& B AGS. MGC-803. Hs746T,
BSG823 1 RGM-1 4fl il & % miRNAs, ABI Prism 7700
system ) SYBR Green Reagents ( TaKaRa, HZ Tokyo )
S 2¢O i R A B A Y (quantitative real—time
polymerase chain reaction, qRT-PCR ), 7£ ABI 7500 qRT-
PCR {0, LA U6 /M RNA VNN, i) 274 Jrik
JETE, 1k miRNA-381 AHXf BT 5 @ LRH-1 il
Twist] mRNA Fik 7 E

FEI miRNA-381 F5L4LL4) 2H F 9] P4 6] B 20 193 4 4
Mg B RNA J5, 7E ABI 7500 SZ 1} 52 B PCR X, LU
GAPDH AINZ, 519741 : LRH-1, IEME]4Y) : 5'-CT
GATACTGGAACTTTTGAA-3', JZ 054 : 5'~-CTTCATT
TGGTCATCAACCTT-3'; Twistl, 1E[[M5]4) : 5'~AGAAGT
CTGCGGGCTGTGGCG-3", K519 :5'-GAGGGCAGC
GTGGGGAGATC-3' ; GAPDH IE[[]5[%) : 5'-GAAGGT
GAAGGTCGGAGTC-3', [Z[i51¥) : 5'-GAAGATGGTG
ATGGGATTT-3'., ffiff 27** Ik ht, &1k LRH-1
F1 Twist] mRNA FHXF 57K .
1.4 ZHRRIGESEIE

SRH CCK-8 35, B B XT BRZH AN miRNA-381 15
PP AN, % 2x 10" 4/ FLEEF T 96 fLAL L, #%
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miRNA-381 X 15 i 40 ML 34 BELRI 2 2R A4 1) AL

200 wl BALFRIERG IR, ARG 0. 24, 48, 72 )&
96 h J&7, AL 20 pwl BIBRAEIIA CCK-8 ik, G
FRCAE 490 nm b IKF e AL G S (optical
density, 0D ) {H, £ 2 asbse Hh <k .
1.5 ZHREELE

K H Transwell 15, BB HRZH A miRNA-381 #5
PP PIZH AN AT 2 x 10° D4R, Rt TR NS
Ff, F37°CTHFR 24h, H 1% ZRPEESH T Y40
MI45 51 0.2% 45 S gL &, BEHLI 10 08T
( x200), P ZEE ARG, ER 3 W%, I
HUAE,
1.6 Western blot

B BA A X BRZH A0 miRNA-381 5421470 2H 193 2H 40 fitd
2% RIPA 4 ZfR i vk T 24f% 30 min Ji5, A8k, DA,
PIBEFL 30 pg SR LFE, W46 80 V HLYK 40 min,
STEEE 100 V HLK 2 he ERINEERERE, A LRH-1,
Twist 1 J2 GAPDH —¥it, WM 1 @ 200, —HilFE L
, Pt (1 500) F 37°CHFE 4 h,PBST 3% 3 Ik,
ECL & .3, Quantity One 1-D 43 B 4K X 45 1 BN 38
S TR, HIWEAMX R = BREA NS
{H /GAPDH, 52804 3 Ik, HOFI4(A.
1.7 Sit=FH*E

HHiE 53 B FH SPSS 17.0 G 1154 F1 Graph 4,
THEGERILIIE + brifE2s (x+s) FoR, KA KKk
D7, PP A LSD— Ky, P <0.05 J 2= A
ESNA R

2 #HR

21 miRNA-381 EBERIEE BFIE L F A
ZRRIE

qRT-PCR ;i miRNA-381 Ay A, 1FH %
JiE | Kz A 22 RGM-1 [ miRNA-381 AHX 354 1.0,
7E B A R AGS A X R IR A (0.19£0.03),
MGC-803 2 (0.29 £0.03 ), Hs746T & (0.47 +0.06 ),
BSG823 4 (0.56+0.06), & 43 #, R A%
it % B X (F=93260, P=0000); % 1SD-t K 4,
miRNA-381 7 B 41 il & AGS. MGC-803, Hs746T &
BSG823 X Rk LT RCM-1( P <0.05 ). WLIE 1
2.2 miRNA-381 id RixHPH B E4HA AGS 1535

16 AGS 41 g rp it 3¢ 35 miRNA-381 48l 4, H
qRT-PCR Kl HARXT & 5481k, miRNA-381 HLA 440
miRNA-381 X} Kk (10.5+0.9), FIHEXS R

J9 (1.0 £0.03), miRNA-381 442 i miRNA-381
Tk T X IR (1 =18.272, P=0.000), %%
Ye J5 0. 24, 48, 72 % 96 h, miRNA-381 £ 1l ¥
4 vs X HE 4L A9 OD 450 nm {E 43 51 4 (0.32+0.03 vs
0.31+0.04) (¢ =0.346, P =0.373), (0.53+0.06 vs
0.55+0.07) (t ==0.375, P =0.363), ( 1.05+0.09 vs
1.10+0.12) (t ==0.577, P =0.297), (1.49 +0.15 vs
236+025) (¢t =-5.168, P =0.003) } (2.22+0.21 vs
3.55+0.29) (1 =—6.433, P=0.000 ), VLKA 2.
2.3 mIRNA-381 it Fix#FI B MM AGS EZ
Transwell 24657, 200 58T T, BHVEXT IR Z
ZAMEECH (79.6+7.2) 4>, miRNA-381 #4412
ZUMECR (31.70£4.2) 4>, miRNA-381 FHY)4H
R DT BT IR (1=9.953, P=0.002 ), .
Kl 3.
2.4 miRNA-381 T LRH-1 #1 TWIST1 R i%
qRT-PCR 7~, miRNA-381 £ #1 % 41 LRH-1
mRNA A Xf £ 35 8 R (0.33+0.04), BSR4 A
(1.0+0.02), miRNA-381 #2414 21 LRH-1 mRNA #H
1.2 1
1.0 4
0.8 4
0.6 4
0.4 4

0.2 1

miRNA-381 X} & &

0

1 2 3 4 5
1. IEH BRI M 2 AGS; 3: MGC-803; 4: Hs746T;
5: BSG823. + SiEH BRI i LbEg, P <0.05

B 1 miRNA-381 ZEBEMAM AR EE BSRIE
LTRAEAEPRRIE
12 9 d i
g - miR-381 Y
pid ]
= g
% 2 t
L4 S
= 24
g 0 L— . . . .
0 0 24 48 72 9
1 2 YL E] /h
A B

1: BAPEXHEAL; 2. miRNA-381 44, A: miRNA-381 A
Xteikhr; B AUMOEIEMNLR . T 50T IRAL AR, P <0.05
2 miRNA-381 iT 3£ iMNE BEHMbE AGS 185
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X FER AT IR ELL (1 =25.948, P=0.000) ; W&l
4A ; miRNA-381 B4 Twistl mRNA MIXF ik H
(045+0.04), BIMEXTHRZEH (1.0+£0.02), miRNA-381
B2 Twist | mRNA AH X 2 3k 5 0 1 B ME X iR 4]
(+=-21.301, P=0.000 ), WLIK 4B,

Western blot 7v, miRNA-381 #4940 LRH-1 %
FIAHXS 2k (039 +0.04), BIMEXTIRZE N (1.0 +

0.02 ), miRNA-381 #4119 20 LRH-1 & [ AH X} & 35
BAL T B MR IR 4 (1 ==23.625, P =0.000); L&
4C. 4D ; miRNA-381 L L) 21 Twist 1 £ 1 AH X 3%
sH ol (051+0.05), FHPEXFREZ4 N (1.0£0.01),
miRNA-381 B Twist 1 85 I AIXS 235 K T B
PEXFIRZE (1 =-16.644, P=0.000 ), WLIE 4C F1 4E.

100 1
=
i
™
=
F
Nk - AL T
B 4 miRNA-381 K814 BIERIRAL  miRNA-381 L)
A B
A: Transwell 32565 B: Z22401%0. + SHMEXFIRALILE:, P<0.05
B 3 miRNA-381 id&RxIMHIBEMM AGS £
12 - 12 -
1.0 4 it 1.0 -
b
ﬁf 0.8 - %; 0.8 - LRH-1
= E
Z 064 = 06 i i
= é 'wist 1
= il
= 04 4 E 0.4 -
° I ] CAPDH .
% 02 - z 02 H
0 0 . o
BEGHIEZA] miRNA-381 K530 BERHIBAL miRNA-381 R WIPEXTIEAL  miRNA-381 BULY)
A B C
12 - 1.2 -
1.0 - 1.0 -
po I8
= 081 §E 0.8 -
E B +
T 06 - £ 06
b ¥ b
- 04 <04 4
o) 2
5021 Z 02

BN IRZH miRNA-381 Hil4
D

BIPERTIRZH  miRNA-381 B4
E

A: LRH-1 mRNA #HX}5%ik%; B: Twist 1 mRNA AHXF#558; C: LRH-1 & Twist 1 B335 ( Western blot ) ; D: LRH-1 5Kk, E:

Twist 1 25 H ik

B 4 miRNA-381 il LRH-1 #1 TWIST 1 fy5i%

-
-

3 iTtig

A EILHEd, BRI AR AT 3R 4k

TR, BRI A 4 K UL
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miRNA-381 Xif 15 4 40 384 4 A {2 22 A 52 i B HL K]

HAERAET 30%, REBHEEE LT 2 T
HRSE", WAL, miRNAs i@t E i — 25015
FREAAN KL, TE I R 2 i Rl i rh ke 3]
KEEVER ™, FEARNIE B, TEIEH H L4 &
miRNA-381 ik T RIS R, HEEWNZE, JF
&K miRNA-381 REH B Fdn g (228 GERae ),
FH] miRNA-381 7F B . R28 LHLR h B 154
P AVER

A5G LI, miRNA-381 14 #IA5 [ LRH-1 &1
FIRAKP T, WFTIESE, LRH-1 J& miRNA-381 [
HEEE T, miRNA-381 il B M LRH-1 3'-UTR 7
il A A K AR 28 v FEZE s, miRNA-381
F235 T R LR LRH-1 88 71K 702 32F 25 g o 20 P A=
K, Mg, ", BWRE LRH-1 IS tEA S o
57 A0 R K N A A — o ORI A0 R AR
D1 F1 E1 ( Cyclin D1 #l Cyclin E1) &4 151 G, 15¢
FREE, RENSS AN MR A OB M (CDK) 4
i Cyclin D1-CDK4/6 Fl Cyclin EI-CDK2 B &5 ¥ &5
PEE G /S WFEAE ™ Cyclin D1 B HIE St —Fh R 5L
K, ol R B A AL . Cyelin E1
LR A 2Rk iim, SR A: . RV
K, C-Mye FEPRIE— AN I IEN 76 ZFh i
RS, RN S SR A AR TR
AR Y, BT A B, LRH-15 B —catenin fiEf%
PR IS R LR Cylin D1, Cyelin E1 52 c-Myc A9FE
ik, fEdERRE AN s . EARFIEIESE, LRH-1 3%
PITTERIAIE Cylin D1, Cyclin E1 } e—Mye HIZE357KF,
MR A A . ABFSO D, miRNA-381 ik
EFH 3 LRH-1 SRR R, AR AHLH W] A2
miRNA-381 F S ELE A LRH-1 3'-UTR, e3¢5
ACEEYE LRH-1 BE Ry k. EH MM, LRH-1
5 B —catenin P [a) s Cyclin D1, Cyclin E1 N c—Myc
MIVERRDESS , 1 G/S WHEARSZINS], FEEMFHR T Gy
G, 1, HEA S HIFN G, Mg His b, [RIEHE c-Mye
FEISLPR SRR A, R AN A BE RN R 22 RE T .

TERRE G R i A b, 40 R0 6 B R 3 12 B ) B
%, SEOEARBIE I TR R L 2 M
R EE AT ™ R AR R A
Tl i) 0] SO A A R T AR e A, BRI A 4 R
Oy FIIFERI | 2R SIEA SR, e R IR
TR R SRR ™ S Twist-1 J& 17
) B A BT, Twist—1 264 FTHAS R EX

R, S 5MIREREMER K AENS ™, Rk,
Twist=1 3'-UTR &7 K& miRNAs B ICHF, A4
miRNA #8524~ miRNAs #IE 32 AE LA Twist—1 Y
B 1%, U miRNA-145a-5p, miRNA-151-5p %5 ™', 4
i, miRNA-106b i 15 #8 [] Twist—1 P84 T8 4 B9
MR R ETEAL ™, AEZs B T miRNA-381 i@
I B Twist-1 ZAEMEAE R ™ FEARBE R,
miRNA-381 1] fgil i R 25 & Twist—1 3'-UTR #4
A, BRA Twist 1 SBT3 B4 i bz e
AL, DTTRELAS20 % A% iR 2%

25 b T ¥, miRNA-381 i@ &f #7 ] LRH-1 £
Twist—1 FEFIFEE, TSR R A, i
IO 1) 75 98 200 34 58 RN 2 2% . miRNA-381 7F B I
e L HAERIPLHI S E , A B e B2 bR
R B DR ) 7 A A A
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