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Abstract
BACKGROUND
Gastric cancer (GC), one of the common malignant

Baishidenge  WCJD | https:/ /www.wjgnet.com

tumors of the digestive system, has high morbidity and
mortality. Sinomenine has been reported to exert anti-
tumor activities in GC cells, but the action mechanism
remains to be further investigated.

AlmM

To explore the mechanism of Sinomenine to inhibit the
proliferation, migration, and invasion of GC cells, the role
of metastasis-associated lung adenocarcinoma transcript
1 (MALATI) and miR-141 in this process, and the clinical
significance of these findings.

METHODS

Sinomenine at concentrations of 100 pmol/L, 200 umol/L,
and 400 pmol/L were applied to AGS cells cultured in
vitro (L-SIN group, M-SIN group, and H-SIN group,
respectively). Cell proliferation was detected by MTT
assay after 24, 48, and 72 h of treatment. Transwell
assay was employed to examine the migration and
invasion of GES-1 and AGS cells after 24 h. RT-qPCR was
employed to determine the expression levels of MALAT1
mRNA and miR-141 in GES-1 and AGS cells. AGS cells
that had up-regulated miR-141 or down-regulated
MALAT1 were constructed by cell transfection with
Lipofectamine™?2000, and RT-qPCR was used to detect
transfection efficiency and the expression of miR-141.
Then, the proliferation, migration, and invasion of AGS
cells were examined. Binding sites of miR-141 were
predicted, and luciferase reporter assay was conducted to
confirm the relationship between miR-141 and MALAT1.
The relative expression of miR-141 was determined.
AGS cells with MALAT1 up-regulation only or with
miR-141 up-regulation simultaneously were treated
with 400 pmol/L Sinomenine, and the proliferation,
migration, and invasion of the cells were determined.

RESULTS
Compared with GES-1 cells, the cell viability, migration,

2019-03-28 | Volume 27 | Issue 6 |
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and invasion of control AGS in the control group were
significantly higher (P < 0.05), the mRNA expression
level of MALAT1 significantly increased (P < 0.05), and
the mRNA expression level of miR-141 significantly
decreased (P < 0.05). Compared with control AGS cells,
the cell viability, migration, and invasion of AGS cells
in the L-SIN group, M-SIN group, and H-SIN group
were significantly reduced (P < 0.05), the expression of
MALAT1 was significantly decreased, and the expression
of miR-141 was significantly increased (P < 0.05), all
of which were in a concentration-dependent manner.
After transfection with si-MALAT1, the expression of
MALAT1 was significantly decreased, the expression
of miR-141 was significantly increased (P < 0.05), and
the proliferation, migration, and invasion of AGS cells
were significantly reduced (P < 0.05). Transfection with
miR-141 mimic induced the same effects on AGS cells
as those of transfection with si-MALAT1 (P < 0.05),
with the expression of miR-141 up-regulated (P < 0.05).
It was found that miR-141 has binding sites in the 3-
UTR of MALATI, and the dual-luciferase reporter assay
and RT-qPCR confirmed that MALAT1 is a target gene
of miR-141. Up-regulation of MALATI could reverse
the inhibitory effect of Sinomenine on the proliferation,
invasion, and migration of GC cells, while up-regulation
of miR-141 and MALAT1 simultaneously can partially
alleviate such inhibitory effects (P < 0.05).

CONCLUSION

Sinomenine can inhibit the proliferation, migration, and
invasion of AGS cells via mechanisms possibly related to
targeting MALATI to regulate miR-141.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Sinomenine; Gastric cancer AGS cells;
Metastasis-associated lung adenocarcinoma transcript 1;
miR-141
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FerymiR-141iAEGCaARIgIh . 17 & Ao it A o hLh)
EAY -

Tri%k

2 B E #1100 pmol/L, 200 pmol/L#=400 pmol/L#%
F A RSP E SR GCAGS 2 (% #1328 A L-SIN
20, M-SINZLA=H-SIN4R), 5] AMTT% F=Transwell
NE RN ARG Fe T A IR RN E
1L, RT-qPCR&EMMALATI1 5 miR-141# &k L.
#) A Lipofectamine' 200044 4 4 # FAMALAT1 X,
L iAmiR-14169AGS4m e, RT-qPCRA& M 4% 3 5 R &
miR-14169 F A H 0L, #in 4a fo e 38 75 R Ae it A5 12
Z A OL. FRMmiR-141 ¥ A7 A8 B 245 645 &, W kK B
KA E LI iEmiR- 141 " MALATI #9¥2 @ % &,
Horim) &40 32 ZEmiR-14 1482 £ 3% 2. 1400 umol/L#9
F A AL LIAMALAT1 3,5 miR-141 ) Bt _Lif 49
GC4mfieL, M) dm R ey 38 70 T fo it #5 . 12 2 H L.

=R

5 AR B 4B & 4a leGES-14836, ControlZEAGS
wmpE At A 12 A A ¥ B3R (P<0.05),
MALAT1 mRNA% ik % #] 2 5 (P<0.05), famiR-141
mRNA & ik 290 2 44K(P<0.05); 5 Control2a4git,
L-SIN41, M-SINZ8FeL-SINZA 2n fit & A it 5, 135
Ak 7138 B T (P<0.05), MALAT1. % 8 2 A%
(P<0.05), fmiR-141% % 9 ZH5(P<0.05), H 2
K EARFPE, #Jsi-MALAT1/SE, MALAT1 & A 29
B EAK(P<0.05), fomiR-141%& % &9 25+ 3 (P<0.05);
AGS#@fE N At #. 22BN TR 5
miR-141 mimics*FAGS%a A F 449 % (P<0.05),
5+ _EAmiR-141 & A R F(P<0.05). £StarbaseFan|
miR-141F#MALAT1 3’UTR & {2 3o 45 A4 5., W
K EBIRE A A LI ART-qPCRISIE T miR-14152
MALAT1¢9 ¥ 3 B . A _EAMALAT1 7T VA% 56F
SHGCHapLIg i . 47 & Ao it ey FpRI4E R R et LA
MALAT##miR-141 T 3 5% 5 F kst GCam fe g
., 43 AT A 6 A0 H) VR A (P<0.05).

2z
ARG HGCmIIG I, R EA T, L1
MUl 5 i@ i MALAT 1 #2942 miR- 1417 %.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

FEE: R, BEAGSAAE; MALATI; miR-14

ZDIRE: BRI, P HRIRY FHEMAT B B (gastric
cancer, GC)H P HIVE . ABF5 LI, FHRAA R EARM
Wy RIrRIGCapLeg3g s, 5 125, EERIE S
BT AR AEAS A K 4 K A 1 e miR-141.
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0 31

i J (gastric cancer, GC)A&—Fi WLIITH L R GBI
Jed, HR 2 S5 A BRI IR A R R ahs, HBUESR
Rt REMGCHI T B HARRGCHET: B LA
40%". 2 ZFh A R Wus L AR . ARSI
T W IR R SE S, AT IR E ARG CHY
BIT B AL, (HGCHET MBI . K, 8
FHTALST 23R E IS s AE I R b SR

T HED(Sinomenine) & M AL Gt H 245 1 XU R R HY
R —ME A, TR . I, R
R3S I R e @R BT e S BATA £ S B i i & 20
FRAEFR, T AT 2 Pl 40 BA U AR, B
MBI W A A RIGCH,

KEEJEgmISRNA(long noncoding RNA, IncRNA)
& — M I 200 Bl EE R AR RIS RN AL BF 7835 9]
IncRNATEVF Z AW i A b R4 HEAEFH, XS
A RIE Gt B R R R A 3 5 B e 0 K&
UEHE R W], LncRNATE 2 Fi N\ it vh 57 1 Rk, 1K)
AE5 NS IR R S R BN A W "R ME (AR T 7 B S A T
JeARIET, iR 4 R DG A 1 (metastasis-associated
lung adenocarcinoma transcript 1, MALAT1))& T IncRNA
FR, S AEAR /N Al ORI 78 R AR 212 5%
7. MALATIFE 2 FhRg b ik, r Rt i Jeg 4 i )
W EERE AR Y.

miRNA 12 AEmAIRNA T 45 5 #E 5 - mRN AFF)3°
UTR, ‘FEHEIE K mRN A [ R i 2l B R, 4
BE DRI JE R miR-1415 22 FbioRg (1 & s L B
RSB DA,

AT TGN T LA R AR L 77 F ol Ak 2 X G C 4 i
AGSHIFEMLRS . 1RZ8HE )RR M2 40 P MALATI
5miR-1411) FIEE L. F IR UK 8 G il 1 1 i
MALATI1E,_EJmiR-141 K AGSZH L, A5 20 2 ) 434
FERT RS . AR 2R EE I AR AL, i B AR 4 84 o T
miR-141 5SMALAT LRI S5 &, KRG ER B 1 2 R 5
B0 UE R ) o0 &Rl I I Qe [Rl E i miR-14158
(F1)_EMALATI, tli4n s sa A # . (22868 /11
AL, NGCHI WIS W aiG T R s s R,
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1 MRS
1.1 A4
1.1.1 2t NIEH BRI - R 40 GES- 145 b 48 G Bk
HEYIEAIE TR, 90’5 ABNCC342074; GCAHMIAGSIY
H 3£ EATCC, 4%*5 NCRL-1739.
1.1.2 £Z3X7]: RPMI1640E5 777, A4 L& (FBS)(3:
EGibcon#], #5477 NSH30809, 10099-141); fE
HE#(3EEHyclone A ], #it5 4J140028); MTT(3 H
AmerscoA A, fIL'54298931); DMSO(GEEH Sigma /A 7,
L5 4D2650); TRIzol 4 M ZL R (3£ E Gibeo A H], ik
5 H15596-026); [ RFIECRARAE MR AL A
FRAH], 5 AKR104-01); SYBR Premix Ex Taq™™ 11
(HATakaraA 7], #t5 437 WRRO47AFIRR820A); A
W T A 51 AL 7S A e KR R R A PR A 7]
A BgER 7 Lipofectamine™2000(Invitrogen 2y 7, fit
5 411668019); MALATI144| K T (MALATI1 siRNA)
AIMALAT 18] R 7 (B X B siRN A), miR-141#4
Y)(miR-141 mimics)MImiR-14 134 B 1% FE (mimics
NC)LASmiR-14131#]7)(miR-141 inhibitor)FlmiR-141
41 7] [ P X6 FE (inhibitor-NC) 33 H b i 75 ¥ a1 26 4%
RAEBRAE A pcDNA 3,15k (3 E Thermo Fisher
Scientific/2y &, k5 AV79020); At %6 R B w5 5L A
HAKFRL L pcDNA 3.1-MALAT 15 ki34 fh A S % 44
@ LRAF; Transwell/)N% (3¢ [E Coming A 7], #1153140928);
Matrigeld i 8 (34 E Hy Clone /A 7], #t'5354254); XU
FEFR R A BRI R G (EE Promega A ], #L5 K
E1910).
1.1.3 £ZHLE: MCO-18ACHICO, 1M (H ASANYO
2A]), Nanodrop200054 1 & 43 FETH(E E Thermo
], 3k1SHUK IR s & O L(GE [E Sigma A F]), 77007
SEIN 3 2 EPCRAX(FEFE ABIA F)), TS10074 5] B {21
55 (H ANikon A 7).
1.2 7%
1.2.1 fmf3E it 20: GES-1RIAGSE TRPMI1640%;
FEMH(£710% FBS), 137 C. 5% CO 5 F-FE 1S 5%
BOHEON . AKARES RIFHIGES-1AGS4H i,
Rl T RPMI1 64015 T2 (1) 24FLAR (&K E N5 X 10
AE/mL), FFL100 pL, 37 ‘C. 5% CO,Z% M N4
7. 24 hiG, MAGSAHIEHIMA200 wL & AR5 iR
TREIRE 7R, LR N100 pmol/L(iE NL-SINZ),
200 umol/L(ic IM-SINZ)F1400 pmol/L(GT AH-SINZ),
SR I 200 pL RPMI16405 77# ¥ (ic N Control 41).
MfELipofectamine 2000 B 45 3 47 % Ye
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1, ¥ 4R+ X I siRNA(E Asi-NC4) . #%
Jiki+ MALATI siRNA(IC Asi-MALAT141). #
X Fl+mimics NC(i Amimics NCZH). #& G5
+miR-141 mimics(ic ymiR-141 mimics4l). H4R7]
+400 pmol/L SIN(it NConZ). H4ik71+400 umol/L
SIN+pcDNA 3.1(i¢ W Vector4l). #44RA51+400 pmol/L
SIN +pcDNA 3.1-MALATI1(iC WMALATI14H). #4
X57+400 umol/L SIN+pcDNA 3.1-MALATI+mimics
NCOZNMALATI+miR-NCA). #44f571+400 umol/L
SIN+pcDNA 3.1-MALAT1+miR-141 mimics(id.
MALATI+miR-1414), fAM M F R Eo M E L. SLiE
B4k

1.2.2 MTT# A R F AL LAAGSan My 3G 70 0 55
O IEH B R IGES- 141 (IE NGES-141), &7 ik
AL 24 h, 48 hAl172 hjFControlZl. L-SIN41. M-SIN
ZHATH-SIN, si-NCZHMsi-MALAT14H, mimics NCZH.
AImiR-141 mimicsZH A GSZHMI LK IEH 75 72 IAGS
A NBlank4l). Con4l. VectorZl. MALATI14H.
MALATI1+miR-NCZH FIMALAT1+miR- 14121 AGS4H
Jid, Rl T RPMI16401: TR 1196 FLAR (LM B h2
X 10*-2.5X 10"/ ffd/mL), FFL100 pL. RFAIALFE B34
2AL, T5% CO,v 37 CHAM FEEFR. 73 TH59724 h.
48 W72 hJi IIAMTT(5 mg/mL), &fL10 uL, 4 hjF A
DMSO, B b4l & AN 1] 51490 nmAb T 6 FE(OD) fE.
HESIK.

1.2.3 Transwell/ ¥ E 30 et 4. 12 £k
B B IEHEFRIKGES-140f1(id NGES-14), &
HEBIALF124 h, 48 hHI72 h/GControl4l. L-SIN
H. M-SINZHAIH-SINZ, si-NCAH fIsi-MALATI14,
mimics NCZHfImiR-141 mimicsZH, BlankZH. Con
H. Vectorsl. MALAT14. MALATI+miR-NCZ4LF
MALAT I+miR-14141 AGS4H il 873 7E Transwell
NER = IIA300 pL FIRPMI1640%5 7% 3R B (1) 40
MBIV X 107441, £0.1% FBS), FEHIIA
700 puL RPMI1640%55 77 (720% FBS), 44011534~
Bl BT37 C. 5% COB3-4624 h, FEEEE S,
0.1%%5 i 8 T =i N 4L ta25 min, SHUEE FEENLIZE6
VBT (200 X )X 40 B dE A7 TH 4805 IO 34, BRI F#2
YKL e H R SIR.

Y12 28 5250 T 40 nLFE R M atrige 1 5 /5 IR
G 5 MG R 72 LB N 1:5) Ii A Transwel /N %
W, 137 CiF B2 h. KA PIRIFIT RS S5, SLi s A 5K
1.2.4 SRR F BRI B 5256 5 Bh 75 26 5095
Starbase(M1ik: http:/www.starbasemn.org/)43H7 1l
miR-141EFR R &5 G474, S5 R K MmiR-1415
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MALAT!1 3 -UTRAFAESE [ 45647 557, Wi AMALAT1 7]
AEfEmiR-141 1148 FE K. PCRY HmiR-141 5MALATI
3-UTRE & B LR 7, R i S A MALAT1 45
A ORI miR-14 157 A2 B J GEAR AR 25 B R B Ak, Ha)
FHSLFURL. P46 B K BTRE 43 791 5 miR-141 mimics(id N
miR-1414H)8miR-141 inhibitor(ic. ymiR-141 inhibitorZH)
AL gL B AE KA GSHIE, L Smimics NC(iE N
miR-NCZH) &k inhibitor-NC(it. Ainhibitor-NCH1) 5% 4Ll
XTI, 24 W5, 2 B G B AR 9 't 3% B AR O i
P, RT-qPCRGIN %420 A GSZN A FmiR-141 mRNAFXT
RikH.

1.2.5 RT-qPCR: FTRIzoliAFIHEHIE # 553 IGES-1
(I NGES-14), 2475 FRIALEE24 h, 48 hF172 hf5
ControlZH. L-SINZH. M-SINZHFIH-SIN, si-NCZHA1
si-MALAT14H, mimics NCZH fimiR-141 mimicsZH, miR-
NCZH. miR-1414H. inhibitor-NCZHFImiR-141 inhibitor
HAGSHH Y EARNA.

1.0 ng RNATE AR 4 5% A icDNA. B
MR AR #E 47 qPCR Y. AGAPDHIE NN S 3
A, fIMALATUHX RIEE; DIUIE NN S5,
BMmiR-141M X R E &, GAPDHI L5197
585 -GTCAACGGATTTGGTCTGTATT-3", i
5% %5185 -AGTCTTCTGGGTGGCAGTGAT-3’;
MALAT1) 3519575185 -CAGTGGGGAACTCTG
ACTCG-3’, T35 45 -GTGCCTGGTGCTCTC
TTACC-3"; U6 LI 51 ¥/ 75185 -CGCTTCACGAA
TTTGCGTGTCAT-3’, FiiE51¥/7%1H85-GCTTCGGC
AGCACATATACTAAAAT-3’; miR-1415)_ L3595 %)
N5’ -TAACACTGTCTGGTAAAGATGG-3’, N5 #IFF
H 45’ -ATCTTTACCAGACAGTGTTATT-3’. qPCR/Z M.
FEFE9: 95 °C 5 min; 58 °C 30 s, 40 MEFF. 5B 45 R
20 CCURH T RIK BN E R T, MR EE,
IR EHESIK.

St AR SLIO R FSPSS 21.040 844
r, 255K Flmean+ SD. 22 41 1a) b4 fil Fi B8 65 243
W2 S B 1, 2RI EEBCR FHLSD-eka 56, W5 4H 7] L BEKR:
FARSEREAR A B, P<0.05KE N 22 5 BT Geih 2 3L

2 B8

2.1 FHHEABAFKFEARME T XA B GCan e g7h . T 45
Fofgd . NWFRHE BT GCYI G HE . TR AR 221
SN, FHAS R B2 (1) 75 REBRAE T~ AGS4Hif124 h, 48 hill
72 hJE, AIMTTEERIN A RS /). 45 R KW, 5GES-14H
AHEE, ControlZH AGSHMLTE /RIS . 1222687135 9 2
g, 7255 BA g EE (E1A, P<0.05); 5 ControlZ
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SRARZE. B2

R EIWHIBTF LA BAREN

A B L (o3
25 |« GES-1 N 40 . ; 50 |
- Control 0 a
2.0 301 = 40 -
" + L-SIN | AGs a & 30 a,c ﬁ a,c
15 M-SIN a,c Jaw) a,c w30 - a,c
8. |+ HSN ac £20¢ .. =
E;\[ 10 a,c % ’ % 20 r a,c
5 F x| 10 - x|
0.5 g é 10 L
0.0 ‘ : : E E
Oh 24 h 48h 72h \
N S S S N N S S S
g > & S g7 LSS SN
& (K NI & N &
AGS AGS
D GES-1 Control L-SIN M-SIN H-SIN
e ey NE “‘,:#.-J— nt', o P R g
o S ~“'--.'; N % ‘x.. g 2 & pes U RN
i . } .’; g A l'_:_ i M ‘ 1 ‘. - ~ i % -L- . Lo - .-'L et %
Migration ‘ 4;“_;\ Lo i & ) E ’}‘ B (i *r 3 j‘i‘if‘
b g o i 1 - oA &P, oA WO
Fs \:1.-‘»::',7 ¥ ) '-_:'k- %L &, gt ‘;'“ &{ e »uiﬁ ; e
T A DLIRet 3 .».;-,1- - , .
; {f Fe £y ‘R‘.ﬁ‘ e R‘.ﬂﬁ o] \.A ".*{lr 5 "\*
Invasion --°% "L B = i3 Y I
.",-"-j‘::."_u ’ q.‘a .1 " -c:;‘,__*”. ';
T T et @ }"‘* G '41 Eata e san
SRl et i r '9"‘ l" Ry \‘_Ij. ot

B SEENSEARLE. TRANERNTN. A: AREEAME); B, CRID: RRGMEHMIGTAMERMIEEE . r<0.05, 5

GES—14HL4%; P<0.05, SControlZH TS

AHEE, L-SINZH, M-SINZLANL-SINZH 20 3% Sy AT %
122868 F15 W] R FE(EIBRIC, P<0.05), H SRR
P 10 B 7 TR B LAY FE A T =X G CA it 19 5
ERAIRZE
2.2 FREARVR AR B Ty XA HIMALAT L&A, A2t
miR-1414% RT-qPCRAGIIFE EISAL #E24 h/5 GES-141
AGSHHffIHFMALAT I AImiR-141 13634 K . 45 R ER,
5GES-14H41tt, MALATI mRNAFEE L EFHE
2A, P<0.05), MmiR-141 mRNA A& 1] &~ i (K28,
P<0.05), RIREMRIE; MALATIRE R0 E FIEE
2A, P<0.05), MimiR-141FIA & & _Ei#(E2B, P<0.05),
2 R FE AR 330 I e i A AR BB A0 A 7 =4
MALAT 1%, fEi#fmiR-141334.
2.3 MALAT1#p#miR-141 %k, /23t GCaa 3§ sh, it
#HFlz % N T KIMIMALATIX GCYIMIIAE . TR M
1228, R R MALATL siRNAFSJAGS
4i i, RT-qPCRAG I 4 J5 AGSH R HMALATI A
miR-141 mRNAZFRIA/KF. MTTiE M Transwell/)s % 5256
AT RIIMA L AT gk /5 AG S4B 3G 5E . 1T
AR ZERET.

LR 5si-NCHAML, #J*MALATI siRNA
J&, AGSAHEFMALAT1 mRNAZ A /KB 5 AR, 1
miR-141 mRNARIE/K-B 5 F = (EI3AHIB, P<0.05);
MALATI1 )5, si-MALAT14HAGSZAEE /1. TRk
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IR 8 A5 55 s1-N CLH B 2 [ (I3 C-E, P<0.05). i
MALAT1fmiR-141583%, fEdEAGSAIEIGTE. TH
28

2.4 miR-l41#¢P%’JGCéIﬂH€i@55ﬁ B Az N TR
miR-141%5FGCANREIGTE . TR AR 222, I g
& FmiR-141 mimics¥: JeAGSHH LA FiAmiR-14113%
1%, RT-qPCRAG % 44 fGmiR-141 mRNARIE/KF-. %F
FAMT TG 4% e J5 AGSHHARYS 71, F Transwell/N=

B ar A% 4y J5 A G SYHRLIT FE AR 28 K1, 25 SR E W 5
mimics NCZHAHLY, #4miR-141 mimics/5, AGS4HAE A+
miR-141% 1A & 2 I+ 5 (E4A, P<0.05); miR-141 i
J&i, miR-141 mimicsZIAGSHIMIIE /7. TR EAZBEL
H1Emimics NCALK(P<0.05, K4B-D). ¥t FmiR- 141411
AGSANIgsE . B AZZE.

2.5 miR-141 ;2 MALATI1# ¥ B StarbaseFiill
7R, miR-1417] 5MALAT]1 mRNA 3’ UTR#L A 45 &
(EI5A). XU BEE ML E 25 R B/, SmiR-NCH
AHEL, #£4miR-141 mimics/i W TZ4LAGSANE % K
TR R A, #£emiR-141 inhibitor/5WT41AGS4H
M S B I T, E R RA S EE (B
5B, P<0.05), MMUTZH 53 MgvE 140 B A8 1k, Al
WT(miR-NC41. miR-14141. inhibitor-NCZ1flmiR-141
inhibitorZ1)AGSAII FmiR-141 mRNAKIE/KF, 455
WESCHR, SmiR-NCAM L, miR-1414HAGS4HfE

R
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A B
4 r a 1.5 |
= a,c
o5l @
’ﬁé a,c w 1.0 r ac a,c
= junns !
® 2L ay a,c
= ac 2 a
< 305+
< 1r !
s 2
=
0 0.0
N P NS S S
S F & S &S S
é{? (}0& \/'% Q\'(o st (_g(? ooé' \;% ®,(9 ‘2"6)
AGS AGS
2 EEEEXEEEREPMAATIFIMR-1AZFRIZKIEHNIF. A: AFEEAMETMALATIIFGAE; B: NEOFEAMIEmiR - 1417955

K& P<0.05, 5GES—12HILH; P<0.05, 5ControlZHELE.

>
w

1.5 L 2.0 -
K X
%%! Hfé 15 |
W 1.0 - W
= =z
& a £ 1.0 r
= =
< 0.5 3
= v 05T
= g
0.0 0.0
si-NC si-MALAT1
c D
40 |
25 F 5
o Si-NC ﬁ
20 [ & si-MALAT1 5530 ¢
3 1.5 F HF3J
o =20t
210 X
2 | = 10 F
0.5 =
0.0 T

1 1
Oh 24h 48h 72h

si-NC

: I

si-NC Si-MALAT1

E ., 50
fé 40
30
20
10

0

a

CAARe: diiffalESis

Si-MALAT1

si-NC

Si-MALAT1

3 BUBMALATIMR-14IRIAERAGSHIRIZIE. TRAREAVEN. A: BIRMALATUSFHAEAGSAMEmRNAFIA K B: BgRMALAT1
JEAGSZIIH MR —141 mRNAZHE/KE; C—E: BURMALATIXTAGSAIERESTE . sEASRIE 220840, 'P<0.05, Ssi—NCZHH#:.

FFmiR-14189 & Fif; Sinhibitor-NCZ AL, miR-141
inhibitorZHA GS4H A FmiR-1418 & _FifP<0.05). %™
miR-141EMALAT1 {4 L A,

2.6 HHEAAILIMALATI 2@ A4miR-141474GCn
fedg . A FIR R N TRV E BRI G C A1
BA TR AV ZEIEIVE RILE], FH400 pmol/LI¥I 7 EH
AFE FimiR-14185(F1)_EIHMALAT 1 AGS4H L, MTT
A Transwell/) 3 SE5e H T 3L Gt A G S i 1
FE. IR ZERN . R nE6TR, SBlankZAH
tt, 12400 pmol/L75 BERRALHE FIConZ A G SAI TS 77
M IEFL AR 2850 B 2 8] & FR R (P<0.05); 5 VectorZHAH
tb, EIAMALATI1ZHAGSAMGE 77 4HMIE % FIMR 2850
H #4553 1 51(P<0.05); SMALAT1+miR-NCZLA L, [7]
i _FIMALATIAImiR-1412HAGSAIA TS /1. 4HfiER
AR 2840 H %78 5 FEK(P<0.05). i1 EiAMALATI
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A D T RO GCAN G A . R BRI R I E
H; [N FIEIMALATIFImiR-1417] #5400 5 35 e G
GCANMIsA . 222 AT BFmHIER.

3 171E
IEAEK, GCIIRIRRE s, fEA—RE LI, &
JRURE PR B o, R RO R SRR, TS 22, BRI, AR
Pl FIsWi KR FARRBICGCEH T R L UGE EH
TG oS8, GCIERIFASB R, 12 W H BRI G CHY)
KEEFBE LEE N BsER A, FARFIT &2IGTT
GCHIFETFBL ARG B A A7 AR AZE SR, R,
FERFIRIT 2000 TR AR e,
UEAESR, St o 250 7 A B3, 5 8T £ B
TR DL BRI — R ORIE T 5 LRHE Y X
R TR AR DS PR, T R I IR ST 4. L2

N EZ
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A 3| B
a

K
K 2.5
jﬂ-f 2 -+ mimics NC
5 2.0 = miR-141 mimics
ats +H
E ) & 1.5 a
I r iG] L
PE E‘ﬁ 1.0
& 0.5 -

0 0.0

mimics NC miR-141 mimics Oh 24 h 48 h 72 h

mimics NC miR-141 mimics mimics NC miR-141 mimics

4 EAmR-1NSAGSHBIRIZE ., ERBFHREIVEIN. A: miR—141 FIAEFSEE; B-D: i FEmiR — 1410 AGSATREIESE . iEAS AR5
0. *P<0.05, Smimics NCZHHES.

A MALATI-3UTRWT  5'...ACAGGAUUCCAGGAAQCAGUGUUUL..3’
miR-141 3'...GGUAGAAAUGGUCUGUCACAAUL..5'
MALAT1-3UTR MUT  5'...ACAGGAUUCCAGGAACGUCACAAU...3’
B C 25 ¢
C
H 20|
B miR-NC ¢
20k miR-141 = 15
4 a inhibitor NC l“jé 1.0 -
o 1.5 Bl miR-141 inhibitor L a
= = 05 =
% -~ I
S5 10 4 0.0 |
K @ @ S
= o5 M~ & &S
€ DR @' ,»\f‘o
0.0 i i e
MALATI(WT)  MALAT1(MUT) &

B 5 MALATIRIMR-T41ERIFEZREVIIE. A: StarbaseZX{-TMImiR 141 5MALAT1 mRNA 3 UTRIIEIAILE S5, B WA - E MR A LR
FMMALAT1 SmiR —141FJ¥EEE A A; C: RT-qPCRELFIAAGSAIIETmMIR —141 mRNAZEL/KCE. P<0.055miR-NCAIEERR, P<0.05, 5
inhibitor*NCgﬂl;t{?ﬁ\z

BRI R . MR AN R L AR RIEI RIS, RATS mRNAKIRLZ, Wom ik
W EA PR AEA. FREAE LR R A AR 7 TR, IESINAIEAS-FURMLTT B, 7 R
A RN CI-HA46020 M sl i, JF@t dehifiRfe  MPUMR LB H i Be, 5 GCH M i i 7T
HENCI-H4600 B H T2, AE NI sis b7 290008 B AR A8 AN [ BE 16 75 T il Ak 25 0 2 A
JEM. HEZhou S NI, 7 HEIRAL VB FITENCI-HA60  WIMIGCAGSHH, 45 R BEA A GSAH L 7
YRRV, FLAE PG S HHIPIBK/AKCRIERKAS Sl SR AR 2 (M A Sk AR, 15 00 A0 45
P52 HongZ "SR W, SRR EB TG TIRE  JRML 546, AW FEIEFI FIRT-qP CRAG I 75 Bl Ak 22
B IR LAFR A A -2(COX2) MM 77 sIMEIIFRE 24 hEAGSAIMAMALATI AlmiR-141 R IA KT, &
HepG24iifl. Liao5™ AWFFC RN, T REBRAEARAAMY BT B LR B Al 1 7 SR HIMA L AT13R3A, {2t
ARG CALIT 25W5-F R IE(S-FUN S HIGCAI  miR-1415K54.
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A5 |
- Blank
2.0 | « Con
- Vector SIN
1.5 - ~ MALAT1
H + MALAT1+miR-NC
B 1.0 - - MALAT1+miR-141
0.5 - I !
0.0 4 ‘ ‘ ‘
0h 24 h 48 h 72 h
B SIN c SIN
80 |-
1 i >0 c
ot Fant 40 | T
2 60 &
) ]
k) B 30 |
&40 B =
= & 20 -
X ey a
2% &0 b
B By
0 0
NN $ S L "
Nilles o N o
> O 3 N
%\ Q@é é\v\.y (Q\Q. <Q\Q.
X X
<y <
N
X ¥

MALAT1+miR -NCZiEt.

MALAT1£LncRNA SR IR 2 —, dmfid LD A
T Yt fk11q13.1, B AT HIK LIS kb, A & E RS
P B R IMALAT1 2 5 22 Bl i O 200 it 7 $03E 8
R &L, AFEHTE . GC. B8R &4 B
A Wk 40 Mg, AT 50 R g R M AL AT
SIRNAFE YL AGSZMNT, KRIIMALAT1ZEIE KT 1 BRI,
MmiR-14135 KB B Ft 5, HMALAT1&08US, AGS
YHARYE J1 IR AR 2268 /13 B R IC. Ui IMALAT1
HNHImiR-14123%, EBEAGSA M . TR AR 22,

SRSV TS R B, miR-141 0@ i
MMP-2, MMP-9% HF&EHIHIGCSGC-7901 4 14 5
AR 2. SCHRIRIE, miR-14174E 7 & EGCH ARG CH
il R(MGC-803. HGC-27. SGC-79011BGC-823)H 1%
Fik, FRmiR-1412 5GCHIKRE R E, H b
(i E Y. ChenZ™ AHRIE, miR-14 1@ HNFFRERT
A4 KB F(HDGF) R E R IMHIGCAHESGCT901
NUGC-3FIMKN45 858 . £ K. TR 51R%E. A
WFFCIE I # 4miR-141 mimics FAmiR-141, 455 KN,
AGSZHMIIEGE . ITFE AR 283552 B M.

HEFMALATIAmiR-141%GCA G SHH il 5 1
[ 1E FALH, F| FH Starbase /E 2% B A FlllmiR - 141 #1156
R gE A0, 458 &I, miR-141 5MALAT1 mRNA
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6 BEREEMR-1415MAATIHERRNSEMIBENEE. TRIAERVFM. A: FHEREFmR -141 SMALAT UGS AGSAIIEHG
73; BRIC: HHERISEmiR —141 SMALAT 1 ALY S AGSAIERS AR 2250 H . 'P<0.05,

5BlankZHFHES; P<0.05, SVectorZHFHES; P<0.05, 5

3 -UTREE L&, FEAE B R RS 2 R S0 56
IEMALAT1 5 miR-141 88 M &5 6 0 R AW T IE
I Y FIN_EimiR-141IMALATIIAGS, 7
T AT R AL BE, ASIA G SYIML I IR KIT . 1228
RE IR, a5 5 R BIL, X L IAMALATR] DL 4 5 ik
BATG Yl M 58 . 2B AT A SIE R MR -
TMALAT1FImiR-1417] 350 VK & 75 BERRT G CAH b
FA . RZBALTR BFEHIEA.

M2, HRETEE NS IR G CAl G . BRI,
HAE ML 58 MALAT L [A) 32 miR- 141745 K.

NERR

SEREE

B J&E (gastric cancer, GC)A&— Pl & i RAFE T R AR B
R IR . 55 RIS — P AT F I GC Il Re 2542
H), FAE FILAR G R B .

LRI

KRG B AR R T L. W A O ok
1 (metastasis-associated lung adenocarcinoma transcript 1,
MALAT)AImiR-1415fGCANtE5E . R ZBFITHIIR
Wi, FEERS AR LS, U975 a0 F T GCiR T i
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PEHRILA.

e =l

AT FE H A A2 PR R T R A AL 1 47004 G C A i 1
B ARBANIER, AH BRI T GCiRYT B E Bk 4t
fil.

Eoaly

MTTVEH T AL IGCAH LI /1, Transwell/N2 5256 H
FTHRAMAMITR . 22888 /). RT-qP CREGIH T K
MMALAT1MImiR-141FHXf %1k &, StarbaseH T Tl
MALAT 1 f#EFRFE ], RT-qPCRANIU ) Z R 1 FE A
SIS HHIAMALAT 1 5miR-141 5[5 55 £.

AHIE T I T ok LA VA FEE A i e 7 =4 71 G CA4t i 1
B, HRAIRZE, MHIMALATIRIE, {2EmiR-141
Fak. |vl & SLEUE BT R DIE I M AL AT 1 [A] 1 4%
miR-141#1HIGCAH MU FH . 22T

DA I MAL AT 1EE [H] 35 miR- 14 1401 G CZH b
Ve (RZERIEFRE, N RN H T GCIm IR T Fe 3
WA,

LR

KRB FAAEARSMITE T 75 BRI GCA B IGA . 1R ZEAN
LR R, 5 25200 75 3G 0 75 Tk i Ak BV A4 R B ) i
B, WS BB B B N R AR IERE IR RS, B
P it 1t P2 SO R AL P I PR N FH AN, S 7 TR BB FH T
GCIfaPRIA YT S AL 5 7873 1 BRI KA.

4 SEXE

1 Siegel RL, Miller KD, Jemal A. Cancer statistics, 2015. CA
Cancer | Clin 2015; 65: 5-29 [PMID: 25559415 DOI: 10.3322/
caac.21254]

2 Chen W, Zheng R, Baade PD, Zhang S, Zeng H, Bray F,
Jemal A, Yu XQ, He J. Cancer statistics in China, 2015. CA
Cancer ] Clin 2016; 66: 115-132 [PMID: 26808342 DOI: 10.3322/
caac.21338]

3 Lv Y, Li C, Li S, Hao Z. Sinomenine inhibits proliferation
of SGC-7901 gastric adenocarcinoma cells via suppression
of cyclooxygenase-2 expression. Oncol Lett 2011; 2: 741-745
[PMID: 22848259 DOI: 10.3892/01.2011.305]

4 Liao F, Yang Z, Lu X, Guo X, Dong W. Sinomenine sensitizes
gastric cancer cells to 5-fluorouracil in vitro and in vivo.
Oncol Lett 2013; 6: 1604-1610 [PMID: 24260052 DOI: 10.3892/
01.2013.1592]

Baishidenge  WCJD | https:/ /www.wjgnet.com

360

10

11

12

13

14

15

16

17

18

19

Liu SJ, Lim DA. Modulating the expression of long non-
coding RNAs for functional studies. EMBO Rep 2018; 19:
[PMID: 30467236 DOI: 10.15252/ embr.201846955]

Wang KC, Chang HY. Molecular mechanisms of long
noncoding RNAs. Mol Cell 2011; 43: 904-914 [PMID: 21925379
DOI: 10.1016/j.molcel.2011.08.018]

Qiu MT, Hu JW, Yin R, Xu L. Long noncoding RNA: an
emerging paradigm of cancer research. Tumour Biol 2013; 34:
613-620 [PMID: 23359273 DOI: 10.1007 /513277-013-0658-6]
KRR, =0, £2F, AW, T4, KFETE. KEERIEIRNA
MALATIRIWF GRS, AEHoARIEH R 2016; 32: 20-28 [DOI:
10.13560/j.cnki.biotech.bull.1985.2016.01.005]

Chen B, Huang T, Jiang J, Lv L, Li H, Xia S. miR-141
suppresses proliferation and motility of gastric cancer cells by
targeting HDGF. Mol Cell Biochem 2014; 388: 211-218 [PMID:
24276755 DOI: 10.1007/s11010-013-1912-3]

SRAAME, 5KEEHE. miR-14T4 BHFAIISGC-790 14T . (RIRAE
TIHIEEN. figgs Rt 2017; 23: 561-564 [DOL: 10.16695/
j.cnki.1006-2947.2017.06.00]

Schwarz RE. Current status of management of malignant
disease: current management of gastric cancer. | Gastrointest
Surg 2015; 19: 782-788 [PMID: 25591828 DOI: 10.1007/s11605-
014-2707-x]

Qian L, Xu Z, Zhang W, Wilson B, Hong ]S, Flood PM.
Sinomenine, a natural dextrorotatory morphinan analog, is
anti-inflammatory and neuroprotective through inhibition of
microglial NADPH oxidase. ] Neuroinflammation 2007; 4: 23
[PMID: 17880684 DOI: 10.1186/1742-2094-4-23]

Wang Q, Li XK. Immunosuppressive and anti-inflammatory
activities of sinomenine. Int Immunopharmacol 2011; 11:
373-376 [PMID: 21109035 DOI: 10.1016/j.intimp.2010.11.018]
Jiang T, Zhou L, Zhang W, Qu D, Xu X, Yang Y, Li S. Effects
of sinomenine on proliferation and apoptosis in human lung
cancer cell line NCI-H460 in vitro. Mol Med Rep 2010; 3: 51-56
[PMID: 21472199 DOI: 10.3892/ mmr_00000217]

Zhou L, Luan H, Liu Q, Jiang T, Liang H, Dong X, Shang
H. Activation of PI3K/ Akt and ERK signaling pathways
antagonized sinomenine-induced lung cancer cell apoptosis.
Mol Med Rep 2012; 5: 1256-1260 [PMID: 22367396 DOI:
10.3892/mmr.2012.798]

Hong Y, Yang J, Shen X, Zhu H, Sun X, Wen X, Bian ], Hu
H, Yuan L, Tao ], Lei P, Shen G. Sinomenine hydrochloride
enhancement of the inhibitory effects of anti-transferrin
receptor antibody-dependent on the COX-2 pathway in
human hepatoma cells. Cancer Immunol Immunother 2013; 62:
447-454 [PMID: 22941037 DOI: 10.1007/500262-012-1337-y]
Bernard D, Prasanth KV, Tripathi V, Colasse S, Nakamura
T, Xuan Z, Zhang MQ, Sedel F, Jourdren L, Coulpier F,
Triller A, Spector DL, Bessis A. A long nuclear-retained non-
coding RNA regulates synaptogenesis by modulating gene
expression. EMBO ] 2010; 29: 3082-3093 [PMID: 20729808 DOI:
10.1038/emb0j.2010.199]

Wang SH, Zhang W], Wu XC, Weng MZ, Zhang MD, Cai
Q, Zhou D, Wang JD, Quan ZW. The IncRNA MALAT1
functions as a competing endogenous RNA to regulate
MCL-1 expression by sponging miR-363-3p in gallbladder
cancer. | Cell Mol Med 2016; 20: 2299-2308 [PMID: 27420766
DOI: 10.1111/jemm.12920]

DuY, XuY, Ding L, Yao H, Yu H, Zhou T, Si J. Down-
regulation of miR-141 in gastric cancer and its involvement in
cell growth. | Gastroenterol 2009; 44: 556-561 [PMID: 19363643
DOI: 10.1007 / s00535-009-0037-7]

Yotk EWAE Wi RALE

2019-03-28 | Volume 27 | Issue 6 |



Jnishideng®

Published by Baishideng Publishing Group Inc
7901 Stoneridge Drive, Suite 501, Pleasanton,
CA 94588, USA
Fax: +1-925-223-8242
Telephone: +1-925-223-8243
E-mail: bpgoffice@wjgnet.com
https://www.wjgnet.com

ISSN 1009-3079

9771009307056

© 2019 Baishideng Publishing Group Inc. All rights reserved.



