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Effects of JUP on Migration and Invasion Ability of Human
Gastric Cancer Cell Line SGC-7901 and Its Mechanism

Chen Yanlin, Xi Lei, Yang Dan, Fu Lixin, Liu Manran*
(College of Laboratory Medicine, Chongqing Medical University, Chongqing 400016, China)

Abstract The purpose of this study was to investigate the effects of junction plakoglobin (JUP) knockdown
on the migration and invasion of human gastric cancer cell line SGC-7901 and its mechanism. The lentiviral vector
sequence of knockdown JUP gene and its negative control virus were constructed by shRNA lentivirus-mediated
method. The lentivirus and its negative control virus were transfected into human gastric cancer cell SGC-7901. After
transfection for 3 days, the transfection efficiency of the cells was detected by microscope fluorescence, finally get well
silenced JUP gene cell and the control. Positive transfected cell lines were screened with puromycin, the Real-time
fluorescence quantitative PCR and Western blot were used to detect the JUP mRNA and protein level. The migration
and invasion ability of human gastric cancer SGC-7901 cells were detected by cell wound healing and Transwell
chamber test. Western blot was used to detect the effect of JUP knockdown on the level of B-catenin. The results
showed that human gastric cancer SGC-7901 stable cell line knockdown by JUP gene was successfully constructed by
shRNA-mediated lentivirus. Compared with control, knockdown JUP gene could promote cell migration and invasion

(P<0.05), the level of B-catenin was increased (P<0.05). The above results indicated that knockdown of JUP gene
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expression in human gastric cancer SGC-7901 cells might promote the migration and invasion of gastric cancer cell

SGC-7901, which might be related to its upregulation f-catenin and activation of Wnt signaling pathway.

Keywords

B i A B DL R R 2 —, R Bk
KIERESET - R B R, T B R0 IR,
PRI R LSS 85 LAk T~ 3, SR AR AR AR R i [ K
RIS B 5K 53 ) A% AN27% i e 5 2 2 il e 4
b )78 Kb 8 B PR A T RN AR G, R e A e B RO 1 1
FRAEY, B A A2 e 02 B 3R ey 11 5 A
Z—. EHEEE D, IR B 2K R
W7 BEERAERE BN RLER, €
X T B AR A Y R DR B, — ROk U, i
R4 Sk 7 FH 25 B 2 53 11 22 i 6L Bl P 4 5 2 e
P RN, TG R T I A LR 4 A ) 2 i e fk S
firo WEFURH, S iX A i E QM RES
Jieg it F AN/ Bl A ok, Hodr DR R R
(junction plakoglobin, JUP) 2 /= & [ /L5 (armadillo)
SEH, 5B %N E H(B-catenin) [FJE, H -0
ki EAEyERLE B, JUPH R S IE AT L T Wt
TR, SR, WG RS2, JUPIRIRE AT 43 g E
HERAE F R AR 0, LS B A4 i 8] 4 F BAKT Bt 4
LRI R B ANSRE o LERI 73 A A Co UL, B3R H
H e 18t 2 5 48 5T T Wathl L 1) i L B B
¥4 W B(protein kinase B/threonine kinase 1, PKB/AKT)
5B-IEN | A B2 SR B 570, JUPH
7] PAYR 2 TCF/LEF(T-cell factor/lymphocyte enhancer
factor), FF ¥ B i K BRI % 53¢, AN i i Bk T 4 i
IEENOM S R EEYE R B, JUPH) AR IE R H AR 5
Y ff A= )2 7 T AR OC B BB, Jf R TR B, JUP
B[R] e B 08 SR 458 5 i R ) e A% R D) A SR
ERLEG, RN FEIUPKE AR e A e S e % LA
AH AT e e R ey T B B

A 5T K FIshRNA SN 5 (1) 15 79 75 25 4% 2 [r) it
RJUPE: A, R WJUPEE IR AR J5 % N 18 e SGC-
7901 4H HIE A% AR 2% RE /7 (15 0 L2 Wnt{5 538 % 14
DA, SRR NI FE R T B A S HL A

1 MRI55E%
1.1 #&t

N B ESGC-790 144 >k B PR EEFHK 15 IR
LU0 2 W 2 A B SIS =R AT . sShRNATHEF

gastric cancer; junction plakoglobin; migration and invasion; B-catenin

%°4: 5'-CUC UGU GCG UCU CAA CUA UTT-3', {
P 41 4: 5-UUC UCC GAA CGU GUC ACG
UTT-3', )60 i 35 B 25 8 oR A w) & e Jig 4 i
15 FIRPMI1640%1% 725 H Gibco/A H] . SYBR Green
& 5 TaKaRaA 7] o Pt NJUPHLIAIN H 4 TAY) T
(R AR AR . SRbt AB-actinfHL44A 1 H
Cell Signaling Technology 2> 7. Ll 3T Ja BRI 4
1) B#1gGIE H Abcam A 7« ECLA Y6 B L i
1A R A= 5= A R~ |] . Western blot% F —
i ZHURBE B HiEE S RAEMHARFRAF .
8 um{L 12 K /NTranswel™/ %= i H Millipore /A & .
ECMZAEJifi 2 114 [ Sigma /s 7 o AR R3S [E 7= 43
Mrédi, Eclipse 801027 & il 85 ANikon A 7 77 i o

1.2 &

12,1 @R iri@madd  NBHESGC-7901
HLRE 72 T B 10%M6 2 ME LA K 1% E B R M HE R
FIPTHIRPMIN 64058 235 77 5 b, THCE 137 °CL 5%
COMFA o T A — KA 40 i LAS < 10* 41 B 2
FEEAR T-6fL AR, SE2% A 40 MK 260%71 & B2 I,
H 12 15 B 93 0 RS 25 LAMOI=20/ 21 40 i 35 77 4
o, FFIINS pg/uLIpolybrene(1:1 000), F-#4 1% 77 4t
RTCRFLHIEFREE, T WA+ . 24 WG fE R e
EEARMAR S 72 WG 425G A s A4
LRI GR AR, NS pg/mL O WEE N4 25 2% e o 1
JRYLAR MM, TESRIRIE3R, MRS R 2% VR B ok 1 4 4
— Ji, FKAFSGC-7901 H At H S i T HJUPHEE 48 i
PR(shJUP). 144 56F HE 40 R (shNC) BA B2 25 156 2
HIFR(WT).

1.2.2 qRT-PCR#& | 4m feJUP mRNAK-F  FIH
Trizol#2 L% 4 Ml 24 [IRNA, F£3¥ %% 5 HcDNA, F 52
I 5% ) 2 E:PCR(QRT-PCR) J7 {2460 I 45 40 A Ak IS UP
mRNAZK . JUPW EJiE 51 ¥ 7 %11 4: 5'-TCT CCA
ACC TGA CAT GCA ACA-3', Riigsl ¥ %1K: 5'-
CAT AGT TGA GAC GCA CAG AGT TC-3'; S-actin
() L3 51 9 FE %) 90 5'-TGA CGT GGA CAT CCG
CAA AG-3', N if 51 W) ¥ 511 4: 5'-CTG GAA GGT
GGA CAG CGA GG-3's R NFEFN: 95 °CTIAR P
30's, 95 °CAE4:10 s, 56.5 °CiE k30 s, 72 °CIEfH20 s,



336 - BEFTIRIC -
A0 R B2 P $0<100% . ShNCAITShJUP ) i G 3% R ER 7

1.2.3 Western blotd il s JLJUP & & SR K-F  fHH]
RIPA S [ )3 24 B (8 FH BTS minfil A 1/100 PMSF 25
H R )oK E2LAR AR, 230 min, FFEERES min
FEE—K, 12 000 r/min 50230 min, 2040 il 55
. FIBCARE 5 A i il 289200 8 B A ik
F] FH Western blotf I - 41 Mo Bk FITUPE 1 J5i /K .
FH10%I 73 25 b A7 vk, FH 7 ISR 23 25 2 1
% ZPVDFIE. 1.5 hfi, FHITBSTHC H 1)5%/5i A5 4
T E R T 32 h, P11 000)53 77 2 fudit
NJUPH 58 B HU AR o bt A B-actinfifhs, 4 °CHf i
o FATBSTHE3IR, kS min, F BRI AL
B AR IC 0 I 2E BT R —Hi(1:1 000) T =i FiEHE1 h,
IINECLAR G, HEIE AL 3 B AR AR R

1.2.4  XRAA F AN EAKIUPE SGC-7901 4a fie,
AL R AR, FiR T oFLAR R, fF K
FI80%~90%J A FEI, I vh -5 R S T 4 H S il
ok, 3 J R 3R RL, FHPBSYR2K, 1E s S HE,
35 F0hy 24 h, 48 hiflE, ELEc Al TR RS .
1.2.5 Transwelli% 42 ) S AKJUPJE SGC-7901 4m i 42
R R ARG, PG Iy s 7R A R T
FE S ML HCE B TECMER R (1:7.5) 82
=245, FE/ANERRZE, IMAS00 nLA i i)
Rk, fE/NEM EEINA200 nL— & s 1 40
B, HAMBAEE L. —ER ] ERH AN E, H
MR A2 e 2 N 241, 5% 2 5 H S [ 7220 min,
PBSUE3YK, 45 b Y45 min, PBSTE3 IR, 7E W4 F
TANFEALEr$0 B A AR PER B .

1.2.6 “#itFE a4  RHASPSS 17.050 AR i
SEEG R, YA RE AR I3 B L AR F SR AR ) o
5, T A SEUG# ST B 3R, P<0.05E R~ ERAA
GuitEE L.

2 H#R
2.1 BRERLESGC-79014B0 53K B ERE
JUPHRRETE

FIFHshRNAA 1895 55 . BF %5 B8 (shNC) R il
RJUP(shJUP) & 4« SGC-790 1 4 jitd, 3K 2 J, F 189
BRI NERS B R LM AT R I . PR3 R, RO
e T LSRG H () 2R 65 ), AT A3 2SGC-
790111 % e B e 3 . 9 M IR e R (%)=[A] — #1
7 75 e AR N e e 4t B/ AH R AT R | AR e

90% LA _E (K1), HrshNCIE LR S8(92.3443.00)%,
shJUPJK YL H(93.3242.00)%. 45 1B, 3545 1
e AN bk, FiZgn ik ol F 1 5 4L st
2.2 BREREAEESGC-79014A//5JUP mRNA
TKEBEAR

H FH qRT-PCRAS: Wl 12 95 75 J2% 44 15 i 40 R SGC-
7901)5JUP mRNAJK*F-, qRT-PCR&; i & 7R, SGC-
790140 fg , 5 WTHH Lk, shNCZLJUP JmRNA K “F
TR, 2RISR L(P>0.05). mKJUP
J&, JUP mRNAZK B 5 FEAR, F#AK T 80%(2), W
EAK TFWTHL(P<0.001)5shNCZ(P<0.001), % 51
BAGO 3 . 4550 RM, 180 5 s Th g B e
SGC-7901 40 ik, AL Ll JUPHImMRNA K- .
23 1BREREBESGC-19014M FIUPE H
FKFRER

K Fl Western bloths il SGC-7901 /%% 4 18 9% % 2.
JaTUPEE A R KA AL . 45 5 BoR, BURJUPZ )G,
JUPHR A 57K -1 B S FEAIC, FRAIK 1 75%(1&13), B RAIK
FWTL(P<0.01)fIshNCZL(P<0.01), % 71 KA 4¢
TR X, MshNCAH SWTAHM L Z R LG it &
X (P>0.05).
2.4 BURJUPEBRESGC-79014MAmT 268 1R

TR ERJUPHS R/ 75 %) B s SGC-7901
Y1 M 2 e o R e, BATTR FE 40 A R A s
35 K M shNCAHshJUPZH 13T #% R 7. 5 X B 41 4H
b, MUKJUPZ G, 20T R Be 70 B B3l as, 2 7
B A G it 22 5 X (P<0.05). shNCZL AllshJUPZH 48 Jifd
£ 9712 hia, shNCHIT# % 482%, shJUPHIT # %
N60%. %7748 hjE, SANCIH)IE# F N63%, shJUP
TR 2 R29%(F4). 45 R KM, MKJUP)G & &
SGC-79014H fil #% e /114 5% o
2.5 BRJUPESGC-79014MAIZ 224t F11E58

FH Transwell S 56 46 I 40 f (K112 28 e ), 45 R 2
N, SXF B, BURJUPZ S5, 4 12 28 R
BRI s, 7 7 B Guih 5 = L(P<0.01). shNCH
i f $ M (42+2), shTUPHI 4 B ECA (94+2)(KIS). 45
RRW, MURJUPE R R IX J5 5 8 SGC-7901 21 Jid 1)
(C&-LilAp T
2.6 BURJUPIE BRESGC-79014MpuAB-EER
FTILKFEAS

KB TIUPSB-E & B RE, T2 ATE



RS : RO D HEBERR B PO N B 98 SGC-790 1 4H I IR R 22 B 7 (15 M) KWL 7 337

100 pm 100"m

A: HOETshNCAISGC-7901 4 LT ZS; B: 2% T shNCAISGC-7901 4 TE 7; C: H 4486 T shJUPALSGC-790140 it T 25; D: %% 56 T shJUPAL
SGC-7901 4IRS «
A: morphology of SGC-7901 cells in shNC group under natural light; B: morphology of SGC-7901 cells in shNC group under fluorescent; C:
morphology of SGC-7901 cells in shJUP group under natural light ; D: morphology of SGC-7901 cells in shJUP group under fluorescent.
E1 RERshNCHshJUPE IR S
Fig.1 Morphology of SGC-7901 cells with transfection of shNC or shJUP
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O i

WT shNC shJUP

Relative JUP mRNA expression

#P<0.001, SWTALLH; **+P<0.001, 5shNCA LL#L .
#1P<0.001 vs WT group, ***P<0.001 vs shNC group.
E2 RT-PCREMERJUPESGC-7901 4B HJUP mRNAKF
Fig.2 The level of JUP mRNA in SGC-7901 cells with JUP knockdown detected by qRT-PCR
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A: Western bloti MI'WT. shNC. shJUP#& 2040 i 1 JUPZE [ )5 /K F; B: & 2040 1 JUPZE [ i K F 192 2 B 9 #r. "P<0.01, SWTH Lt
**P<0.01, 55shNCAL EL#5 o

A: Western blot was used to detect the levels of JUP proteins in WT, shNC and shJUP cells; B: semi-quantitative analysis of JUP protein level in each
group. “P<0.01 vs WT group, **P<0.01 vs shNC group.

[El3 Western bloti& M RJUPIESGC-7901 48R JUPE H Sk F
Fig.3 The level of JUP protein in SGC-7901 cells with JUP knockdown detected by Western blot
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shJUP 20+
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4 48
Time (h)

A: QRS AL T RS BE 70, B: ZRARIERERE I E BT *P<0.05, LHshNCALELES.
A: cell migration ability was detected by wound healing assay; B: semi-quantitative analysis of cell migration capacity. *P<0.05 vs shNC group.
El4 XIRSEWAM AT E
Fig.4 The ability of cell migration detected by wound healing assay
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60|
40
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Number of invasive cells per field

oG a & o N : -

A: Transwell L3k 40 IR 122 22 66 70 B: AN ZERE IR E 0T *#P<0.01, 5shNCALLEH .
A: cell invasion was performed by transwell experiments; B: semi-quantitative analysis of cell invasion ability. **P<0.01 vs shNC group.
E5 Transwell LI NAMARIRERE

Fig.5 The ability of cell invasion detected by Transwell assay

shNC shJUP
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Relative B-catenin protein expression

0
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A: Western blotf JIWT. shNC. shJUPHIB- IR F/KF; B: &4 b B- A & KR B i #P<0.01, SWTALLLES; *+P<0.01, 5

ShNCZH Hb % .

A: the levels of B-catenin proteins in WT, shNC and shJUP detected by Western blot; B: semi-quantitative analysis of B-catenin protein level in each

group. “P<0.01 vs WT group; **P<0.01 vs shNC group.

6 Western blott& M KJUP/ESGC-7901 48+ B-ZE IR EH KT
Fig.6 The level of B-catenin protein in SGC-7901 cells with JUP knockdown detected by Western blot
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