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Abstract

BACKGROUND

Previous studies have found that miR-637 can inhibit the
invasion and migration of colon cancer, papillary thyroid
carcinoma, glioma, and other tumor cells. It has also been
found that miR-637 is down-regulated in gastric cancer
(GC), but whether it affects the migration, invasion, and
apoptosis of GC cells and the underlying molecular
mechanisms are still not clear.

AlM

To investigate the effect of miR-637 on the migration,
invasion, and apoptosis of GC cells and the underlying
mechanisms.

METHODS

According to the treatments given, SGC-7901 cells (a
GC cell line) were divided into miR-NC group, miR-
637 group, anti-miR-NC group, anti-miR-637 group,
si-NC group, si-ERBB3 group, miR-637 + pcDNA3.1
group, miR-637 + pcDNA3.1-ERBB3 group, miR-NC +
WT-ERBB3 group, miR-NC + MUT-ERBB3 group, miR-
637 + WT-ERBB3 group, and miR-637 + MUT-ERBB3
group. The expression of miR-637 was detected by qRT-
PCR. Western blot was used to detect protein expression.
Transwell assay was used to detect cell migration and
invasion. Flow cytometry was used to detect apoptosis.
Dual luciferase reporter gene assay was used to detect
fluorescence activity.

2019-12-08 | Volume 27 | Issue 23 |
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RESULTS

Compared with tumor adjacent tissues, the expression
of miR-637 was significantly decreased in GC tissues
(P < 0.05). Overexpression of miR-637 and inhibition of
ERBB3 expression inhibited the expression of matrix
metalloproteinase 2 (MMP-2) and B cell lymphoma/
leukemia-2 (Bcl-2), promoted the expression of epithelial
cadherin (E-cadherin) and Bcl-2 associated X protein (Bax),
suppressed the migration and invasion of SGC-7901
cells, and promoted apoptosis. MiR-637 can regulate the
expression of ERBB3, and overexpression of ERBB3 can
reverse the effect of miR-637 on the migration, invasion,
and apoptosis of SGC-7901 cells.

CONCLUSION
MiR-637 can inhibit cell migration and invasion and
promote apoptosis in SGC-7901 cells via mechanisms that
may be related to down-regulation of ERBB3 expression,
which will provide new targets for the prevention and
treatment of GC.

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

Key Words: MiR-637; ERBB3; Gastric cancer; Migration;
Invasion; Apoptosis
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F 3% EmiR-NCZ. miR-6374L. anti-miR-NC
20, anti-miR-63748. si-NC#H. si-ERBB348. miR-
637+pcDNA3.14L. miR-637+pcDNA3.1-ERBB34H..
miR-NC+WT-ERBB341, miR-NC+MUT-ERBB341.
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3(erb-b2 receptor tyrosine kinase 3, ERBB3)&ERBBZ J&
Rz —, E—FMiEE R, ERBB3EAMEGCH T RIA,
HEEWEARMK, Kalae5 25 7 GCrtat
JRFLRE AR, ERBB3 A w] LA 7L e 4 i 4 5™, 2
H AT miR-63 74 G CHH L A= 47 9 R E M S HLHL A A
TR ARG BEHEFimiR-637X GCANIIE R . 1778 K&
PHTBIRE I S 7 T AL 2 5 S ERBB3 A K.

1 #RRT3E
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LR i 55 2R 2RI G CLH LI H b iR B B, it 2 1f
i~ RPMI-164055 772, . [ H I B 3£ EGibico A
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6 H A TaKaRaA &5 X5 2 B 2 28 A I
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24 SDS-PAGEIR &I A FilgHE = RAEMHA
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FEEBDAH; Pk H FilgfEMN AR A R A
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520352R)IA H FiEERAM S A R A F] h2Ehi fRlgG-
BRI E AL YR (FR S BHR101)W H A6 5T /R PRI
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12 7%

1.2.1 28 835 7~ GCYNMISGC-7901 FH 25 10% i 2 1L 3 F
RPMI-164055 775137 ‘C. 5%COMBAE 444 N i
Fr, BR R — X, Fr 4 PR AR AN 2280% /e A5 I, I\ gk
IR AT T A AR AR, 3 AL T o) B0 A 1 ) A e 3t A7
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1.2.2 st 55 o BUSEAE K IIGCAN IS G-
7901 FH0.25% /1% 25 1 B A0 5 HeFh T-96LAR H, A4t
K ER0%FE, LG TR 5 A 4012 h, B
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miR-6374. si-NCZ. si-ERBB34H; ¥ miR-6374> 55
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1.2.3 QRT-PCRA& M miR-637 4% i& K P U4 A% 4H4H
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THAGAS L0, B OISR R A AN, PBSTELSR2IK, gk &
G R S . AR TR & S, SB /S I\ Annexin
V-FITCHIPLEE T 5 . A M SR M0 % 1488 nm
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1.2.7 ®AZBHARE L F N LB M miR-637 %
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A SERBB3[13'UTR- M H B RIA H (W T-ERBB3
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A 5 miR-NCHImiR-6373 4 4L £ GCAflISGC-7901 .
MR UGB AR LR, A5 FH 2 ) 2 Bl o 22 RS S A T
DGR MR SLAR M e . S5 4h A DLUE O B AN
Renillaif 4 (1) ELAEREAT Ge it 0. SEG B E 3K,

et A0HR SRAISPSS 20.008E1T 480 0. it
IR imean+ SDE R, WA LLIATALI, £ AL
BERF BN T Z 04T, PAP<0.05R 825 B il
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2 R

2.1 miR-637£GCLL L Fo i 57 2847 F 89 £ 35 qRT-PCR
R g (B D EoR, S SSA S, GCA i miR-
637121 /KT 535 FEAIK(P<0.05). 7 WL, miR-6377EGC
HLPRIRIS.

2.2 i A EmiR-6373GCMSGC-7901:E 4. 1254
# v QRT-PCRAGINSE FR(E2A) B R, SmiR-NCHLAHEL,
miR-6374 41 fISGC-7901 ' miR-637FIA K i 25 Tt
(P<0.05). TranswelliER il 25 R (E2B. C)ER, HmiR-
NCZHM L, miR-63744ISGC-7901iEF8 . 1R &%=
3 F#{K(P<0.05). Western bloti 4k . (E2D. E)&.
7R, SmiR-NC4LAH EL, miR-63741 41 fISGC-7901 1 - 7
#5748 H (epithelial cadherin, E-cadherin)3RiA /K i 3%
T+, MMP-23RIA 7K {2 35 B (P<0.05). AT 0L, 1 5R58
miR-637#HIGCAIISGC-7901iEH . 1ZZE.

2.3 it & A miR-6375FGC 2 iLSGC-7901 8 = #9 %% ifi
TG B AHE  25 S (F3A . B, SmiR-NCZALL,
miR-637ZH 41 fESGC-7901 {1 12 % & 3 51 (P<0.05).
Western blotk il 45 F(E3C. D)&ER, 5miR-NCZAH
Et, miR-637HAH IS GC-7901 HBax & ik K V-5 2 T+,
Bel-2# A 7K T 2 3% [ (P<0.05). 7] I, it FikmiR-637
TEHEGCHIISGC-7901H 1~

2.4 miR-637#2. I ERBB3# &k ifiidstarbase
VLTI B ERBB3 5 miR-637T1EAE 45 47 L (KI4A). 786
F R BE DR R S 56 45 SR (Kl4B) R, AT miR-
NC4, miR-6374LWT-ERBB3GCH4H/fISGC-7901[115% )
FlEE M R R K (P<0.05); MIMUT-ERBB3GC4H il
SGC-7901 H) 75 't B 1 22 57 AN 2.2 . Western blot#s il
iR (E4C. D)EIR, HETmiR-NCA, miR-63741GC
4 HISGC-7901 HERBB3 K IA 7K - i 2 FEAIG; AHH Tanti-
miR-NC41, anti- miR-637GC4ifiSGC-7901 HERBB3
Fik K B ETHE(P<0.05). A W, miR-637 ] # a5
ERBB3f{3IA.

2.5 #HERBB3xGC2afSGC-7901:E 45 42 & & A
=8y ra I A Ak 45 R (BISA) 2R, Hsi-NC
AL, si-ERBB3Z1I4NHISGC-7901 (I T~ 5.2 &
(P<0.05). Transwel iEAGI 25 R (EI5B) iR, Ssi-NCA
HIEL, si-ERBB3ZHANMISGC-790 13T . 2288 & %
F#{%(P<0.05). Western blothill 25 R (EISC. D)EoR, 5
si-NCZLAHLL, si-ERBB32H41fiSGC-7901 4 E-cadherin.
Bax#&ik /K% F+ &, ERBB3. MMP-2. Bcl-2&ik/K
i PR (P<0.05). AT L, #IFIERBB3IH| A SGC-
7901 fR2E, (R 4aIE T,

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

2.6 it & A ERBB34ki# 4 miR-637%GC 4 ALSGC-7901
A, 4 EBA TR qQRT-PCREINSS F(KI6A) i
7R, 5miR-NCZHAH EL, miR-637414HAESGC-7901 H'miR-
6371k KT B ETE; HmiR-637+pcDNA3.14IH L,
miR-637+pcDNA3.1-ERBB34miR-637RIA /K- i 3%
FEAR(P<0.05). VN B AR &5 S (El6B) i, HmiR-
NCAALE, miR-637HANAISGC-7901 [FIH 1% 12 3 Tt
;. 5miR-NCZHAH EL, miR-6374H41AISGC-7901 ¥ T
D 2 PR (P<0.05). Transwel iEAG 45 R (B6C) TR,
HmiR-NCZHA L, miR-6374H4IISGC-7901iF . 12
R B FHBEK; SmiR-637+pcDNA3I4LAHEL, miR-
637+pcDNA3.1-ERBB34I4IESGC-7901iE% . 12285k
0 F TFE1(P<0.05). Western blotk&ll 45 (6D E)
R, HmiR-NCAAM L, miR-6374140fiSGC-7901+
E-cadherin. Bax#ik/K V&2, ERBB3. MMP-
2. Bel23ik K1 RIS, 5miR-637+pcDNA3.14H
AHEL, miR-637+pcDNA3.1-ERBB3414HISGC-7901
E-cadherin. Bax#iA /KT 2[4/, ERBB3. MMP-2.
Bel-2Rik /K B E T P<0.05). A I, iT#*IAERBB3
REINHEmiR-637X 4N ISGC-790 13T /% . 1R 283 X F
TR RERI V.

3 e
G2 R ZRIBE T 2055 i () (P e g, L 55 1k e,
GRS, 10T TR RUCR 2P B 5T H R B2 T AL
TIBI7GCEA HEE . mRNA BRI E A, H) 2
S5 SA AR, 5 MR 0 R A K R 2 V)
5%, REAFFEIESZmi RN Al 2 5 R 40 i (1 2E
TR ARZE DL R T R N P 35 G CHERE . miR-
63738 B [ Y C TS B AT it 25 P4 7 IHE QB C939
YUARIEE . TR HRER S, SR E T, =
VAmiR-63 741 LSk R B R e 4 ) 39 5, A= 28 AT
FU, i) FTAmiR-637 . 2 i AR A i A K
SABE T, H0HmiR-637% SIS TR 4 A
waE R ZRANERE. AT S R T AR SRt
FLER, A SLIG L R B I RGCAH L FmiR-63 71 % k /K T
B HPHK, I FRIEmiR-637AHlIHIGCLHESGC-7901iE
. 1228, g A iE T

ERBB3J& —FE I R, AT T R — S Ak, 0
NUHE S AL T IEE, AR . B R
Bt VR TR I A A R SRR miR-148a-3pH] LA EL#Z
WHEERBB3JE A5, N UHERBB3HE 2 2 H0 ][5
FE AU RSB A . RSN BT R (R EG 1R S BH
MiER AR &G /1. FHERBB3IE T #IHIMTK-1
(2B RPN = S A0 A 38 5 . BRI 2%, MM
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z o caeoH
a 0.0
x Bax Bdl-2

3 ERIEMIR-637X BREMIESGC-790VATMVEIN. A, B: 4G ML, C. D: Western blothMIZE 5. 5miR —NCAHHAR,
"P<0.05. Bel—2: BAHIHRELIRE/ I —2; Bax: Bl—-2AF XX E .
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A B Hl miR-NC
.g 1.5 - miR-637
s c
WT-ERBB3 3'UTR 5' CUAAGCAAUAGAGGGCCCCCAGU 3 210 1 ™
nnan g
miR-637 3'  UGCGUCUCGGGCUUUCGGGGGUCA &' %
=2 05 1 a
q) —T—
MUT-ERBB3 3'UTR &' CUAAGCAAUAGAGGGAGGACGGU 3’ %
& 00 |
WT-ERBB3 MUT-ERBB3
C 1.5 - c D miR-NC miR-637 anti-miR-NC  anti-miR-637
c T
g
% 8 1.0 1 ERBB3
¢ cos5 |
53
g a GAPDH
0.0
R
& &
G S
B 4 miR-6373L[), IEHRERBB3. A: ERBB3[3’ UTRSHmiR—637IEANT; B: W ZhRE5200; C, D: miR—6371H3ERBB3FE
K. BmiR—NCAHEERR, 'P<0.05; Hanti—-miR—NCZHEEER, P<0.05. ERBB3: AR AE KR T-ZA3.
A 25 - [ B si-NC
a .
— _ -ERBB3
S 2 - —— 1.0 si
ﬂé 15 | 5 0.8 4 b b
0 [
2 10 - B L 06 - a
"6_ w é T
g 51 g c 041 a
< B2 a
0 . 2L 0.2 pay
si-NC si-ERBB3 0.0 | l i
%) & % S v
O 2 ‘ - N
Qgg) @$® R Q’ Q)(/
<
B Il si-NC D
150 - si-ERBB3 si-NC  si-ERBB3 si-NC Si-ERBB3
; REDS M — 5o
© 100 A
[S
3
£ a E-cadherin “ Bcl-2 w
8 50 - a
0 - T T
Migration Invasion

B 5 HIHIERBBINIBRELMIESGC-7901F RS, BRRETHIFZIA. A: AIHIERBB3N BREAMIESGC—790 1 BT 520, B: ATHIER BB3XT B iwATiE
SGC-79013 4% . 122%19540; C. D: fIIHIER BB BIs4IIESGC—7901iTF% . 1528 I BT B A ISR, Ssi-NCAHMAES, ‘P<0.05. ERBB3:
NIRRT LRI -32K3; E—cadherin: _FFZEEARE F; MMP—2: ZE5i4: 28 F52; Bel-2: BAIFEHHREIR/ MR —2; Bax: Bl-2AEXEH.

FO R i R Y. miR-143/14560MZERBB33E A% T8, 1228, Rt RHT.. HERBB33%ZmiR-6374L[A)

TE KT M T 400 L P 4 B P B 5 A A8 e U, s s, i RIAERBB3AE HmiR-637X%GCLHMISGC-
ISEE R B IR, JHIERBB3FIA A #IH]GCAI RS GC-7901 7901iE% . REMEIAFE TR HFFIER. EFRIEmIR-
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A e B c B miR-NC
8 a 30 1 a 0 miR-637
$ 06 9 150 ™ miR-637+pcDNA3.1
g c 2 20 MiR-637+pcDNA3.1-ERBB3
N | I © C =
g 0.4 2 =~ 81004
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€021 g 3
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g s ‘M ¢ B0 S Excadnerin Bcl-2 ”
v ’ ¢ a a
< 0.0 L
S
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6 ITRIXERBBIAEFEMIR-637 X B MIESGC-7901iER. BRERATHIFIN. A: miR—63789F5; B: i FAERBB3fENEEmiR —637
X REEATMESGC—790 VAT HIREN; C: 1 FGARER BB3RENFEmiR —63 74 B EAIESGC~79011LF% . 122%HU5EN; D E: 1 FAERBB3RE
HmiR —637 X4 B IEHIISGC—-790 RS | 1228 M AT BB R RAIEN. SmiR—NCAES, P<0.05; HmiR—637+pcDNA3.14HHHE, P<0.05.
ERBB3: A AR F2A3; E-cadherin: YRR F; MMP-2: A& EE 2, Bl-2: BRI/ B —2; Bax: Bel—24HEX

&H.

637HIE-cadherins b J¢-[a] i b i #2 v —Fh 2 B 2R
HA5EY), E-cadheringRi /b 8k 2K 72 5 2R 21 i
RANZFEAEER I EZR R, MMP-22 s 5 7 1
12281 7% b H BTS2, MMP-2:38 i B 40 i 4
TR AR HEEAE M A T A0 B R FRDRG B,
PR R K A AR 2R AN RS 1 % iAmiR-637FIERBB3
I Z AL BAIHIMMP-2[ %1k, {21 E-cadherinff] ik,
Ui B FAH T AR 2B A RS 1 Bel-2F1Bax /2 4t A i
TR EH, Bel-22 AT HF, Bax2 el T-HF, id
FikmiR-637F1NHIER BB3RIA I HMNH| T Bel-2fZik,
R Bax ik, Y e 7 ani T, Hat—8
W 70 tH R Bt % ik miR-63 7 M HER BB3 K A 4 fiT
FE AR 2240 5 B 2 PRI, UM TR B2 TR, HmiR-
637801 #FERBB3, #&/"miR-637XGCAIMLIER . 17
28 KR T RS2 2 il L I 5 ER BB3 2Rkt i g2 it
T 1228 S TR OGRS B

25 ERTiR, miR-637n] #IH|GCAIHfISGC-7901iF
Fo. 1228, (Rt gn R T, HALE AT AR R R R
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ERBB3KIEF . 1R MFT-HREAREE XK, Kol
NGCITRE A ST S AL 4 s, ASLES H A AE /4R 4
S AT S5, T — P R A SRR N IR L (1 3]
YRR AT B FCERAIE, D DL S R RE I PR S P $ it
IS HEKYE.

===

B i (gastric cancer, GC)f& 4KV P 5 LA T i
Jz — R TR E, A, BT R E
BRI B, (BARE 58Kk, T RIVER & H 5 re A
i 24 PEAE AR 96 T RCR ANV, #RIAE YT I A G CiRT
AL T H 7M. miR-6375 5 T &l g wE. §
RIS OF 8L 55 2 PomiE gk e, AT EA, H
miR-637X GCAE 1 A A2 K e IR 52 M RO i ANIR 2.

feat0/
A FEH R miR-637RGCHMISGC-79015T . 1228
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AT sz, HAT 7 AR A NLH R 55 N BSR4
K HF- 32443 (human epidermal growth factor receptor 3,
HER3/ERBB3)H K, NGCHI /TR HVATT K UG &5
HETT BRI HE SN A Whs ).

Edg =

% ImiR-637%f GCAMISGC-790 i/ . {ZZ2FH T
SR B H Ay AL, B 7E NmiR-6377EGCHEFVAIT [ o
THE S R PR AR S

a0

AN IR AGCHIS GC-7901, 43 55K FqRT-PCRA&: I
miR-637(1FRIEIKF; Western blothlliLFs. 12 7&A!
FTMRE A RIE; R AREMIRE T %
1EmiR-637FHIHIERBB3RIAJ&, MEHXTGCYH T
B AZZEFN T IREI, B 2R AR 75 25 [F S 36 30 F
miR-637HIERBB3HEE ) 5K . [N id % ikmiR-637A
ERBB3, M ZZERBB3*}id #£iAmiR-637 1 GCA LT |
1RZERPA T HIFE,

miR-637 A #IHIGCANELSGC-790 13T 2 . 1278, (e 3k4m iy
P, HmiR-6374E A 7143 ERBB3, id XIAERBB3iY
T miR-637X GCHMLIT % . = 224 AN T e kA
FLIEB) T ARSI H B, SHZAIRGC R A L]
SN T ARG ER AR, LA o) UdE— B AE NG R D7 T
AT FC N .

Eoali g7

BRI miR-6374E [F] £ A% ERBB3; i FIAmiR-637F
HIHIERBB3 A v I GCANMIERE AR 28 (i 4H
MO T, B AFES: miR-6377] LB S ERBB3FE
GCITF%. 12 Z2AIE T AH G (A (20K HE M 52 G C I
A miRNAFI L BE R £ FE 20 78 HN G CRBE AR
VIEAT R, $H5E T BTG, A FmiRNAFZI
VP TR 28 Rk R (LI AS [, 3900 T IR I AR
AFImiRN ATEmiR-637 1 (3 IA K HoAE FM LA ],
AEREA FEAS [F] I miRNA B SR PR X GC RS2 ml
JERIEFC RS, miR-63718 i ) 71 i 45 ERBB3 52 M GCA
M. RZERAFET. @ R HmiRNAZE R
M) G I D] (1 22 05 AT A G CRUBEFE . X AR SR IR R 2
WrAIYR T B AL 1T AR S FETE A

R =
AER SN A B 18 2 T _EREAT BT 7T, 7 ik — AR
Wi PR _EBEATAH OB FERI R AR — R AHT S miR-

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

637HIERBB3XGEYT GCHIFM ] fg e AE 1) Hoth
MRS A REIWER; PR — 2 il R 7 18 7
SE. FSEHAE T HLGCH) /N R B 32 A4 R AL, 71
HEA AT RIS TT, X H R PR T LS 7.
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