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Abstract

BACKGROUND

MiR-183 is lowly expressed in various tumor tissues
such as gastric cancer, breast cancer, and bladder cancer,
and plays a role as a tumor suppressor gene. However,
its mechanism of action in gastric cancer is still not fully
understood. Studies have shown that miR-183 can inhibit
the growth, migration, and invasion of osteosarcoma
cells by regulating the Wnt/ B-catenin signaling pathway,
and the high activation of the Wnt/B-catenin signaling
pathway is closely related to the occurrence and
metastasis of gastric cancer. However, it is still unclear
whether miR-183 affects the biological behaviors of
gastric cancer cells by regulating the Wnt/p-catenin
signaling pathway.

AlM

To investigate the effect of miR-183 on the biological
behaviors of gastric cancer cells and the possible
mechanism involved.

METHODS

qRT-PCR was used to detect the expression of miR-183
in different gastric cancer cell lines. After gastric cancer
SGC-7901 cells were transfected with miR-183 mimic or
miR-NG, the transfection efficiency was detected by qRT-
PCR, the proliferation of SGC-7901 cells was detected by
MITT proliferation assay, the apoptosis of SGC-7901 cells
was detected by flow cytometry, and the invasion and
migration of SGC-7901 cells were detected by Transwell
assay. Western blot was used to detect the expression of
apoptosis-related and Wnt/3-catenin signaling pathway-
related proteins. The SRC-7901 cells overexpressing
miR-183 were treated with Wnt/-catenin signaling
pathway agonist lithium chloride to observe the changes

2019-07-08 | Volume 27 | Issue 13 |
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in biological behaviors of SGC-7901 cells.

RESULTS

Compared with normal gastric mucosal epithelial
GES-1 cells, the expression of miR-183 was significantly
decreased in the four gastric cancer cell lines (P < 0.05).
The expression level of miR-183 was significantly
increased in SGC-7901 cells transfected with miR-183
mimic (P < 0.05). After overexpression of miR-183, the
proliferation of SGC-7901 cells decreased (P < 0.05), the
apoptosis rate and the protein expression of Bax and
cleaved Caspase-3 increased (P < 0.05), and cell migration
and invasion decreased (P < 0.05). The expression levels
of B-catenin, p-GSK-3p, and cyclin D1 proteins were
down-regulated (P < 0.05), and the expression level of
GSK-3p protein was up-regulated (P < 0.05). Activation of
the Wnt/B-catenin signaling pathway partially reversed
the inhibitory effect of miR-183 overexpression on the
proliferation, invasion, and migration of SGC-7901 cells
and the promotive effect on cell apoptosis (P < 0.05).

CONCLUSION

MiR-183 inhibits the proliferation, invasion, and
migration of human gastric cancer SGC-7901 cells and
promotes cell apoptosis possibly by inhibiting the Wnt/
B-catenin signaling pathway.

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

Key Words: MiR-183; Wnt/p-catenin signaling pathway;
Gastric cancer cells; Proliferation; Apoptosis; Invasion and
migration
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KA QRT-PCRAMmiR-183 & R F § # 2 fo bk P
# F AL, B REmARSGC-7901 W # #miR-183
mimicsX mimics*} B, 5-7]% A miR-18348F2miR-NC
28, QRT-PCRAG I 4% 2 2 & vk v 15 36 78 52 B
SGC-79014m 3% 78 T AL, A X 4 pUEM SGC-7901
ta fe A = oL, Transwell £ 364 M SGC-7901 48 it
12 % Fo T 458 71, Western blotE4m| 8 48 £ &
Wnt/B-catenin{z 5 il #4548 X & @ £ XK. 4% A Wnt/
B-cateninfz 5 18 384 5 7| A A4 4L 23 K A miR-183
#SGC-79014m i, MILSGC-7901 4m fitL 2 4y 5 45 1 44
AL,

#ZR

5 e B4 L X GES-14a 80481k, 44k B /% 20 ie P
miR-183#9 & ik /KT8 R EAK(P<0.05). 5 4miR-183
mimics/&SGC-7901 %8 i, P miR-183 84 & ik K -F 2 %
% (P<0.05). it & iZmiR-183/5SGC-7901% iOD
18 AR (P<0.05), A =% . Bax#=Cleaved Caspase-3
B8 kKK FH FH(P<0.05), 17 2% Fo it A5 tm I ER,
b (P<0.05), B-catenin. p-GSK-3BF=Cyclin D14 &
Fk K F TFiAP<0.05), GSK-3p%E & & ik K-F LA
(P<0.05). #FEWnt/B-cateninfz 5 BRI 4 45 T L
FiAmiR-183*4SGC-7901 40 fe3g 7k . 12 2 Anit 4544
AR A R BR AR BEAE A (P<0.05).

2

miR-183 7 4k i 47 4] Wnt/B-cateninz 5 il 24 FLAF A
R ESGC-79014mpe38 58 . 12 2 A=t A4k Ay, Pk dm
AL T

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.
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JEESH H 30 min, 7B b3 A BRASCR I 240 0 AR O
A E 3R
1.2.5 Transwell 52 Bt 2m i 43 £ Ao it 4548 1 (4]
RPMI- 164055 77 i Fis e Matrige 3£ i i, FiRE [ Matrigel
B Transwel VNE R L=, TR, I E
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P24 W HSGC-790 141 M1, LAIG IfiL i 55 77 7 2 B 4 i,
2 X 10°A/m LI 4H i 23, BL200 p LA A B A
F|Transwel VNE ) _E %= (Transwel BiEFE 5256 _E = ANLL
Matrigel R ELH), 7£ N ZEHIIAS00 pL & 10% 064 i
IRPMI-164035 721K, B F-40 o JUEE 7724 h. HUH /N
=, RN B, PBSHEG/NE3IR, LR
M 5220 min, 25 55844120 min, PBSEEEELR, KT
JE RS B R N B ALIE IS ML, SR Il SR o
YL, S0 H 3R,
1.2.6 Western blot#ai] &-£0.SGC-79014m it 7P 2 & & A /K
o #EYeA8 b, WEERSGC-7901 41, i A\ p e
WAEVK SRR R . BCASE AR I e 57 S i
S EIRIE, 30 pgd AREMZ10% T b mi B 9M-
RN I H Pk 7 B AR 1, Rt B E i 2
PVDFJE I, R/ B 5% N W5k b3t 1L b, 20—
b4 CHEWEE, Bax—$i(1:1000), Cleaved Caspase-3—
H1(1:1000), B-catenin—3(1:1000), GSK-3B—3%(1:1000),
p-GSK-3p—#1(1:1000), Cyclin D1—$i(1:1000). PBST
VER3IR, B0 min, IO BRAR S A PIBbR 10—t
(1:3000), =HEMFE2 h. PBSTHEL3K, FHK10 min, JIA
ECLAL 2 ROGIAFIE S, AGAPDH NN 2, % fImage J
B SrM & Sk K EAE, THRE S HSGC-790140 4 H
(R ER A AF X RIE K-
1.2.7 #EWnt/B-cateninz 5 8 %33 SGC-7901 2m e 4 7
v N PR S imiR- 183 45 Wnt/B-catenin{s 5 1@
PR S R AN ARG R . TR AT RS I A A,
ASEIG T 2R IEmiR-183ISGC-7901 41 i+ 1120 mmol/L
IWnt/B-catenin{s SIEEIENFILICL 05K HAMTT,
WA TranswellSL5o ks MAHRIGTE. T, 2
ZAT R 1AL

it A0 3R A HISPSS 2100 E o it Frias
I Lhmean+ SDHE R, WA IH % 7 L ECR HAG K, £
AL IR) 22 LR P L DR 3R 5 22 0 W, PRI 2B 22 S L ARG
K SNK-gH 36 04T, LAP<0.053 7~ 2 38 Giit2m L.

2 #R

2.1 miR-1834& § /& m e 248K L qRT-PCRAGII S,
BRM, 5NIEH BRI L ZGES- 141 LL, 48k B
FESGC-7901. NCI-N87. MKN-28FIMKN-454 i1
miR-183 [ K - B L FEAIK(P<0.05). WLIEL. $&7=
miR-1837E B 4i il b LKL, JEHAESGC-79014H
Ji o R IE KT AR, SR SHEELS G C-7901 4 fu k147
miR-1831 KA D) RERT 7T,
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2.2 SGC-7901 4@ A&, ¥ miR-183 mimics#% # 2 F46m| qRT-
PCREGINES R 7R, 5BlankZHAImiR-NCZL L, miR-183
HSGC-790141 0 HHmiR-183714 /KB i T+ (P<0.05).
BlankZH 5miR-NCZ1Lt, SGC-790141E FmiR-183%K 1A
KPR T A (P>0.05). W2, 45 7% miR-183
mimis#4 4% B #ESGC-7901 41/ e L ifimiR-183[(13RIE,
AT 2 SEmiR- 1835 F A I THRER 7T

2.3 it & AmiR-1834pHSGC-7901 2 feL3g 74 48 /7 MTT
SEIG R4 R B, 5 Blank 4 AlmiR-NCZH L, miR-183
S GC-79014H A 14 58 e 77 B 2 P K.(P<0.05). Blank
HE5miR-NCALLL, SGC-7901 4 g 14 54 BE 1 5 W
MR (P>0.05). WLEI3. B R EmiR-183REHEHIH]
SGC-79014H i fA 7 M85 Rt

2.4 it &£ AmiR-1834E 8 SGC-7901 m AL 8 = It A Y
{% FIWestern blotha il £h B B IR, HBlankZHAImiR-NC
2B, miR-183ZHSGC-7901 4 T-% . BaxFlICleaved
Caspase-3 £ [ 1k /K135 W] i 7+ 151 (P<0.05). BlankZH
EmiR-NCALEL, SGC-7901 41 T3 . BaxHICleaved
Caspase-3 8 [ RIE K-35 76 B U3 (2>0.05). WL IE4.
fernid FIAmiR-183AEHE L HESGC-790 1 41 M .

2.5 i$ & kmiR-18347#SGC-7901 m fir 13 & Fo it 4%
%8 /1 TranswellS23645 B B, 5BlankZHAImiR-NC4H
E, miR-183 2047 78 13T 7 41 i X045 B 55 k2> (P<0.05).
BlankZH 5miR-NCA L, 1222 FIT % 40 535 JoiH B
MR (P>0.05). WLES. 7R IE R A miR-183 REHEL H ]
SGC-79014M fitu f= & AT F2 fie

2.6 i & X miR-183#74H| Wnt/B-cateninds 5 il #8694 &
Western blotha |45 R & or, 5BlankZHAImiR-NCA L,
miR-1832HSGC-790141i}fl H1B-catenin. p-GSK-3BA!
Cyclin D18 (ARIEKF RN iH(P<0.05), GSK-3pE [1RIiE
7K i(P<0.05), BlankZH 5miR-NC4 L, B-catenin.
GSK-3B. p-GSK-3pFICyclin DIFRIE/K VT B4
1h(P>0.05). WLEl6. $EnidRiEmiR-183FEHHIHI Wnt/
B-catenin{F 538 & 0.

2.7 LiCI# & Wnt/B-cateninfzs 5 i@ % 4FSGC-79014a
JL 6%k I Wnt/ B -cateninfE 5 18 B B 20 7750
Wnt/B-cateninfz T @ EE f5, MTTLEG . R4 L&
TranswellS236 45 A B, 5miR-1832H LY, miR-183+LiCl
YHSGC-7901 40 M3 L e /1Tt =i = 6.832, P<0.05), AT
R = 5.24, P<0.05), 1R ZZ MR A0 HUE 2 [((1R5%)
=7.281, t(iE#%) = 7.564, P<0.05]. WLIE7. FHImiR-183/~
FWnt/B-cateninfs TIEEEFEISGC-790 1G5 .
T, RZEFLH.
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| I a
205 ¢ a
5 2
z
0.0 N N .
g N & 0 NS
& Y N N N
© %Qc & & &8

1 qRT-PCRIGRELBIIERPIMIR-183AIRIXINIE. P<0.05, 15
GES— 14kt

3 r

a,cC
K21
#®
%
|
o1t
g
=
=
0
Blank miR-NC miR-183

2  EEPmiR-183 mimis¥YSGC-79014AEOMIR-183RIXAVSZIM.
'P<0.05, 5BlankZHEL; P<0.05, 5miR—NCZHLL.

1.0

-e— Blank
-m— miR-NC
0.8 | .
—A— miR-183
0.6
€
c
o
2 04
[a)
(@]
0.2 +
0.0 | | | |
12h 24h 48 h 72 h
3 EFRIAMIR-183XISGC-790 1M ILIEAE HEIEZIA. P<0.05,

SBlankZHH; 2<0.05, SmiR—NCZFE.

3 1TE

H AT 78 2 4E B miRN A 0 2 P i S B 1 15571,
ol bR 4 BRI B, 7k, AR RN RS, 6 2 s ik 71
B SE R AR Y. R, ) B miR N ALE R % J o
(0T TE R 7T g S8 P e 2 (5 4L PR 2 W ANV 7 3
W&, ARSLIGER T T miR-1837E AR B 40 fuik L 1B B
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PR R A Rk, S5 R R DimiR-1837E4FH i
YR R A 3 B AR T IR B R LR g, B
HmiR-1837F B J#S G C-7901 41 i H 2 W 5 FRAK B A
2. CaoE "W TR, B LI miR-183 /(KA W .
KT HART IEH 4143, miR-1831) N i 5k g5 4% An
JRERTNMZ> B2 UIAR G, ARSMH L S2 56 K ImiR- 18338
LT EzrinE B R 2 R R AR . Lisst”
SR B, miR-183 ] BEIE I I B e AN H g i, YA T AN
R A EUEEE R AR, HF HmiR-183F 80 1F
Al e AL M PDCDAA K. $#27-miR-1837E 5§ i HH 1K)
P F AT BE 5 I8 SO 5 T R AR R R R R A 6. A
S L R IAMiR-183(ISGC-7901 41, 45 F APt
FiEmiR-183 [ IHISGC-790 1 JH AR AN HE . (R 2 AN
LR fE Sy, HAEWSE SAMIT, FWmiR-1837F BiE
SGC-790 1 241 ffd Hh e 4% 40 5L IR (14 .
Wnt/B-cateninfd S IEERE AL b m AR, E40
JOSETE A B R S 2 R Al B A P AT R RS
TR, Z I B, Wnt/B-cateninf5 5 @B E AT
e FLARE . S 2 POt R 1 R A R R J ke
SRR H AT T 2RI B T Wnt/B-catenin{s
O R O, FLTE B R AR R e R 4 R A
FA®?. B-cateninfE Wnt/B-cateninfis 5 3 B 1) % 25k i K]
T, AR R ik A R BOE . WntdE A1
N—FgifAE KA ST, BRRANESHS SR
GSK-3p# [ R A=l fk, 1 PHASB-cateninf4f#, 530
B-catenin 2 AH. 4 B-catenin% (7 E4NMUAZ 1, KSR il
5y Cyclin DISFEESE, PATIMIESE . A S AH B
Y2247 N, LeungZE2 I 78 & B, Wnt/B-cateninfz 5
T PR S T AR R 2B P A B miR-183/96/182
ik, BT YangZ @ W4t &K HimiR-183: /i 8 1 Wt/
B-cateninfs Sl BN HI & PR AR A K . TR AR
2. KF T, K EmiR-183 )5 id Western blotha il
SGC-790141 i -F Wnt/B-cateninfs SR A K70 T, 45
R &I B-catenin. p-GSK-3BFICyclin D145 FHFKIEKF
B0 SR, G SK-3pH HRIAKN L, KU FE
IEmiR-183AEMEAHIWnt/B-cateninfF 5 B I IS, 12
ZRmiR-183% B S GC-7901 41 g A= 47 2% 4k 1) S i m
e P42 Wnt/B-cateninfs 5@ B 1S A %, Jilk—
R FmiR-1838 1L 4% Wnt/B-cateninfs T il B K 4%
YER, AS2iE it % iEmiR-1831SGC-790 140 fitd o %
HIMWnt/B-catenin{s 5@ B R BN FILICIETE Wt/
B-cateninfs T iHH%, 45K TR, LiCIETE Wnt/B-catenin{s
5 8 AT 4 1 i R A miR- 183 F B HIXTS G C-7901
YN AE . 1222 RIS fE 7 I 30 4 B DL Rk 41 A
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A Blank miR-NC miR-183 40 1
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10° 10t 10* 10° 10° 10° 10' 10° 10° 10° 10° 10' 10* 10° 10
0
Annexin V-FITC Blank miR-NC miR-183
B Blank miR-NC miR-183 0.8 - Hm Blank
— = miR-NC a,c
0.6 | ™= miR-183

Bax

Cleaved caspase-3

GENKHSEN

GAPDH

4 ERIEMIR-183XISGC-7901BIRATAIRAA. A: A AL (UGN AHSGC~790 1 AT 5; B: Western blothilll%-2HSGC~7901 411
HiBaxflCleaved Caspase—345 &k 7K . P<0.05, 5BlankZHEL; P<0.05, S5miR—-NCZHHE.

A 200 1
Blank miR-NC miR-183 150
RS Tk L
AN T B R RN S
J'\h’ v ':J' "‘fi‘ 8. .yl --1; % 100
-y L g o Vg “-‘ 3 =

Blank  miR-NC miR-183

B 250
200
150
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][ISR E 2
g

Blank  miR-NC miR-183

5 EFRIAMIR-183XISGC-79014ABERERFTIBAENHISZIN. A: Transwell SLIRREMISGC—7901 TR 2ZHET: B: Transwell SZHaAS
SGC-7901 /e FAZRE ). *P<0.05, 5BlankZHEL; P<0.05, SmiR —NCZLL.

T SEM. DL EStIG g MR miR- 183 i M| BN INIRA TR A (AR 2 a4, g nT g
Wnt/B-cateninfs 5B IS HIH] B RESGC-790140/0  #EEH* B I8 B0 A YT SRIR IR T %
HhE . AR BRI RS, (4R A T
B2, AR RMEmiR-183 A #1H] B #ESGC-7901 YE=a
UM TE . (REFITH, R T, 2 R S
Wnt/B-cateninfd 5B FEIEA L. 7 HmiR-1837E B Foaliy= g —
S RORALEI AWt/ B-cateninfs SIEE R IBUIMEA A miR-1837E B . FLIE. B S 2 Fhi 2t
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Blank miR-NC miR-183 2.0 - WM Blank

miR-NC

p-catenin - - - mm miR-183
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pask3p | D WD S—
Cyclin D1 - -  —

GAPDH --- | '&@4‘\0 @g’% &g& é\oo\'

N q o

LENKHSE N

6 SGC-79014BiEOB-catenin, GSK-3B. p-GSK-3pFICyclin DIZEEMHEN. '2<0.05, 5BlankZHE; P<0.05, S5miR ~NCZHLL.

A 08 miR-183+LiCi miR-NC+LiCi 30
0.6 ER EF
§ 04 :91 ?v’.r :2 3 § 20 _
:o; 02 9]‘;' 91‘,1 ERU a
0.0 ER EE :
: . m I i b mommfv o O O
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NN S
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7 BUEWNY/B-cateninfS SiBEE X IT ZRIAMIR-183AISGC-79014RFRAISZIG. A: MTTIERNISGC—790 1 AIEIEFETE /J; B: Fiaami Sy
YIHEAT 2, C: Transwell SCIS A MZNRRIRFEHETT; D: Transwell SEISKMATRETAZEE /). 'P<0.05, SmiR—~1834H[ L.

RFIL, KEMEEEFIER, (A BR P ERNS L@ EE
HATH AT 0GR, BEER Y], miR-1837T LB IS AW miR-183 2 1718 i Wnt/B-cateninf5 51
Wnt/B-cateninfs SN E PIRAMA ALK, 1T/ B B igsg. B, REMTE, 52V
FZZE, MIWnt/B-cateninf5 S EE/E BT RERIES  miR-1837F B TP OB UEHLE].
B I R AR R BT A 5. fHmiR-18372 13 T Wnt/
B-catenin{F 5 18 2 M B e 41 P A ) A M AT 2. LR T %

PRAMEFR N IE B 240 fdrh B4l &, RT-qPCR
Eoatiig /) o llmiR-1837E % 4l H RIS T L. BA B ESGC-7901
AW TR miR-183/E il I HHEWnt/B-catenin{5 538 400 BF A0t R, 9 ad £ ikmiR-183 1 B Js 41 i,
FERC B ANMIE S . T REMEE, BIEME  MTTEE. WGERAFI Transwel ISZI6 20 S it % ik
miR-1837E B J HH I AL . miR-183%F B ym 4N i . T IR ZE s,
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Western blotSZ S A5l ik #2ikmiR-1835% B Ji 41 Ml H Wt/
B-cateninid i #H G R IA M2, fd F Wnt/B-catenin
15 5l BN A0S 1 25 miR- 183 /) B @ 40 i HH Wt/
B-cateninfs 5l s, MERMMIEGE. M1, TBAIRZE
REJIAE AL

miR-1837E4H B AR A M. i RiAmiR-183
I #ESGC-7901 MG E . TR AR 22 IF15 S 40
AT, $0H] B 40 - Wnt/B-cateninfs S E A LB A
FIK. Wnt/B-catenin{ 5 18 AN 7 Ab it K iAmiR-183
(1) B 4IRS, miR-183%) B AnfibsE. TR AR
BRI AR IS5, T 15 e 20 AR T R i i A P .93 99

I IEmiR-183 7 GEIH L | Wnt/B-cateninfs 5 iH K,
] A B B AR RIS S AR T

BEF=

ARHFAXHIAAE SEmiR-1837E B i (#0988 1 FH ml g
T Wnt/B-cateninfs S HESE R, 5K AR AIRTT
miR-183 B Ak 5 WA~ 7314 7] 45 4 T 45 Wnt/B-catenin
s, £ BT R IEDURE.
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