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ik M GPSM2 JEPH i Rk kL (pCMV-Tag 3B-GPSM2 ) %5, #4 A NEIE MIA-PaCa-2 4111y
BIFE e pCMV-Tag 3B-GPSM2 ( GPSM2 #4424 ) ok pCMV-Tag 3B 25354k ( BIEX R4l ) , LITGAb R
MIA-PaCa-2 4ifiti 25 (AXTHE, I RT-PCR K45 41418 GPSM2 mRNA ik ; Western blot K45 4 41
it GPSM2, B - ( B -catenin ) [JFRIK; H Transwell S50 A5 I - 20 J6R i 92 41 Bt 1 7% BE
SR WIMHET GPSM2 FoE M R IA M E A AMMIbE . 525 AR IR, GPSM2 B5 YL A 4Hi il GPSM2
mRNA Fik & M, ARTH 73.3 £, GPSM2. B -catenin 45 [ 2358 0 B 7 . LA 4 M350
WA (¥ P<0.05) o WA, BEEEANN T GPSM2 55 B -catenin A 335 7K1 52 B (0 1F ) £k 1k 6 &
(P<0.05) o BI¥ExsRRZL 528 ok BRAL IR 25 48 AR i 22 S B B g 127 L (11 P>0.05)
250 VR AR A0 GPSM2 A2 1K il 1 in A g 41 i B4 i V , ZAEHIWAES B -catenin FEH
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Effects of GPSM2 over-expression on migration ability of human
pancreatic cancer cells

WEI Biao, ZHANG Jianxin, CUI Lei, QU Jian'guo, QIAN Xiaobao, DANG Shengchun
(Department of General Surgery, the Affiliated Hospital, Jiangsu University, Zhenjiang, Jiangsu 212001, China)

Abstract Objective: To construct a stable pancreatic cancer cell line with high expression of the G-protein signaling
modulator 2 (GPSM2), for investigating the relationship between GPSM2 and migration ability of human
pancreatic cancer cells.

Methods: The plasmids over-expressing GPSM2 gene (pCMV-Tag 3B-GPSM2) were constructed and then were
identified. Human pancreatic cancer MIA-PaCa-2 cells were transfected with pCMV-Tag 3B-GPSM2 (GPSM2
transfection group) or empty pCMV-Tag 3B vectors (negative control group), with untreated MIA-PaCa-2 cells
as blank control. In each group of cells, the GPSM2 mRNA expressions were measured by RT-PCR, the protein

expressions of GPSM2 and p-catenin were determined by Western blot analysis, and the migration abilities were
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tested by Transwell assay, respectively.

Results: The recombinant cell line with stable high GPSM2 expression was successfully constructed. In GPSM2
transfection group compared with blank control group, the GPSM2 mRNA expression was significantly up-
regulated, with a 73.3-fold up-regulation, the protein expression levels of GPSM2 and [-catenin were significantly
elevated, and the number of migrated cells was significantly increased (all P<0.0S). In addition, a positive linear
relationship existed between GPSM2 and B-catenin expressions in pancreatic cancer cells (P<0.05). There was no
statistical difference in any of the indexes between negative control group and blank control group (all P>0.01).
Conclusion: Up-regulating GPSM2 expression in pancreatic cancer cells can increase the migration ability of

pancreatic cancer cells, which may be associated with increased f-catenin protein expression.
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AUWE ETHEEY, b T R RN BN S 2
FRE, BEWSE 2L TR . i,
B 9 R S AR AR AR <5 %, TN 43 R A R 4
A NN Ui T s AR 7 S A R 5
RE 1 B i v AR A A IA) R T R ) R
FB. GEAF S HEMA2 (G-protein signaling
modulator 2, GPSM2 ) W] #% & i N I8 4% 40 Ie &5
A P T A Y, R A A X R e 4 20,
TS5 2MG,/MI L% T EERIaE,
Fukukawa "3 38 T GPSM2 5 FL i 9 & W 25 U1 A
Fo B S PhCPSM2RY E FIRE HESE, H
HR IR IKOF 5 Il 4y AR R BE © BoJed I PR 40 300 B i
g SR O TS BB SETT AR RTI SL G o &
P, A JHERJEMIA-PaCa-240 il i GPSM 23 35 /K
T A R AR A Ak (PANC-1, AsPC-1) , H
AR B SRR e 1 AR A g i
P HE G PSM 2% i = #3151 R AR e Al i ik, JRAE A
JER MR FEEMIA -PaCa-2 400 il I % FLFRIRROR, ME
i K GPSM2 U MIA-PaCa-240 i i #% fig

1 RS

1.1 LI#at

MIA-PaCa-2401 ( hERABEAMMEE) , H
B RIBHAARPCMV-Tag 3B, EEMER R (1 [E
HARANA) , REIEZRHANTIEECOR VHIXho
IXTADNA#E R (NEB/A R ) , Lipofectamine
2000(Invitrogen/A Al), REEM (kLD A R
25l ) . DNABERE IO & ( R AR A AL B4
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AWAF) , Aam iR & (b & Bk
WHRHARGRAT ) , Opti-MEM ( Jb 5t & 5% K F}
BEAHWRAR) , M4 M (GibecoAH ) , real-
time PCRIXF & . TRIzol. RNAWAMW (B H
Wl PR RA ), /NRITAGPSM2ETE . /)
FRPLA B -catenin s BEHLMAR . i/ IgCHL A
(LHEE AR ARAF ) , B-actin
Pk (Sigma/Zyal ) , DMEM 3 & BH il 1% 55 &
( HycloneZ~H)), WA 0951906 w8k 5 g T
W TREATBR A

1.2 FHik

1.2.1 GPSM2 it A X A B MEREE %
MR TRIzol 12 4 HOBT ff 9 IR 90 240 L A9 B0 RNA, 2R
FH R % X F) &9 1 ¢cDNA, PCR 9§73 GPSM2 ¥
H), Ffaifb il i, #4E GenBank ' GPSM2 ¢DNA
FEAN I A RS Y, TR GPSM2 51 W L
5. 5'-TGA TAT CAT GGA GGA AAA TTT GA-
3', FHiF4: 5-CTC GAG CTA ATG GTC TGC
CGAT-3'. 7¢ EWF5I¥I0 5 S fin A EcoR V BR il
R UL 5, 7E U519 5" S in A Xho 1 BR
il P A R D D A e, T R R Oy il DD R A
o EcoR V Hl Xho I 43 5l UM Y) GPSM2 1 Bt il
pCMV-Tag 3B JfikiJ5, T4DNA % $5 fif o 17 7% $5
I o K 2 3R TR A e P A A 10 3 R
Jo KT R R A2 AR A0, JF Bk R FH M SO B AT PCR
Py RN FLI R UE o I I A A Y 4
Fak TR 4 N pCMV-Tag 3B-GPSM2.,

1.2.2 T4 R 44 FBIRBZE MIA-PaCa-2 %9 e %
HEAFBE R A mItk  MIA-PaCa-2 JBE i 9 41 s 4%
YLRT 24 h M T 10 em BRI, #5447 2 h F
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He ] 8 mL & DMEM #ff s g5 it (A Shid =R, 1.2.5 Transwell 52 ¥ m & M2 % a0 16, 49 i 4% 4k
T 10%FBS ) , H YLt 4 f mh A N 60%~70% . B 3R 3 2 R i g 20 M 40 ) OR TR FLIE AR AL AR T

pCMV-Tag 3B-GPSM2., %5 # pCMV-Tag 3B 43 5l 5 2, WA R, T, TR E R 2 x 10°/mL.
WA R 2R kL LR Yy 37 °C. 5%CO, B E YL 4 £ Chamber T% (B 24 fFLARIEH ) HhnA 700 pL
M4h)s, e e, &2 KM 3 pg/mL 0% I R SR, EE A 100 pL 40 i &
WE IS R R T B 50 4 B AR Ok R 4 8E R R L MIA- W, Ak ZEAEWEAE K5 5% 24 hy B Chamber, W1
PaCa-2 4B ¥k 45 d. EEBAR, BEIHRMA 800 mL 4% £ 5 H 1)
1.2.3 i& B RT-PCR # @l GPSM2 mRNA #) i, =R E 2 20 min; B Chamber, PBS
% ik K P R TRIzol ¥ 43 % 42 B pCMV-Tag PEWIK . FEK Chamber # % 100% H [ = i [ o
3B-GPSM2 %5 7: MIA-PaCa-2 4l ( L EHL ) . 20 min. 4 Chamber BB FWSEHA Giemsa YL 1Y
pCMV-Tag 3B % Y] MIA-PaCa-2 411 ( B X} I8 fL, EE G 15 ming PBS 3 Uk Chamber, H
H ) B AKFEY MIA-PaCa-2 40 (25 A XFIEAL ) (1) AR /NG L S AR T A4 IR
SCRNA, Wi s, AR PEARAS AR cDNA Bifl, Jx F Chamber J&, 2EGEE BREEITE. 8,
MAZRIE25 pL, W AEF: 95 C 3 min, 95 C 30 s, 1.3 GitFabiE

55 °C 20 s, 72 °C 20 s, 40 MEH; KI5 72 CHE Bl R HISPSS 17048 184k A7 40 A, SE 3
10 min, PCR 51¥)J¥51K: GPSM2 L% 5'-GGC AR LB £ a2 (3 +s) TR, dHEZERRH
CAT TGA TTA TCA TCT GAA GC-3', Fi#5'-TCC fic XF ek 5%, GPSM25 B -cateninh (1 22 [8] A A 3¢
TTA CCG TGT TTG AAA GGA A-3', ¥ 8= H %k PR — e LR H 508, P<0.058 22 %A 4iit
99 bp; M2 GAPDH L 5'-CCA CTA GGC GCT R

CAC TGT TC-3', F i 5'-AGG CGC CCA ATA

CGA CCA A-3', ¥H47/=¥)/ 108 bp. 2 # B

1.2.4 Western blot # M| B Bz % 28 J6 ¢ GPSM2.,

B -catenin & & F ik AKF K MR I 40 0 A 2 i 2.1 EHBEHEE

W, UK LUEFT S S48 35~40 min, T4 CT PEEpCMV-Tag 3B-GPSM2#; 4 5 4t i BH
12 000 r/min B0 15 min, A 2= K BCA HH WK, HEMEE50 png/mLEFEHE ZHLBE 3R 5L
e RN S SR R, IR T AR A i, 37 CHEFE16 h, /MR & EAT Ok
o 100 pg M EE A S FHZWRIES S, i BE . A SR SRS PSS . BT 45 R SR
22100 °C 5 min 285 & SDS-PAGE Hi ik, HH BV AR PR SR . IR FR P SERE AT PCRY
B 5 BREAL 5% 2 PVDF B, 5% AR Wik +TBST ) Bk BRI I T N A RO A GPSM2 4
M2 h, IMA—Hid (4 C) , Ak, bE WFs 5t Bt —3, RYWpCMV-Tag
A 1:2 000 FBERY =40, IR TFEEE 1 hy VK. 3B-GPSM2H 4 Akt 2l (K1) o

DAB @8 | BEZE P ARG WA . S M.

80 90 100 110 120 130 140 150 160 170 180 190 200

CCCCCG GCGECTGCAGGAATTC GATATCAT GCGAG GAANAATTT GATAAG CATGAGAGAAGACCATTCTT TTCATGTTCG TTACA GAATG GAAGCTTCTTGCC TAGAGCTCGCC TTCGG AAGCGGGAAC GTC TATG

B WFZREEMROEARRN (§FKRREA GPSM2 ENE ATG )

Figure 1 Sequencing identification of the recombinant plasmids (arrow showing GPSM2 insertion position of ATG codons
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2.2 BEARTEMIMKRAIEL MASEAX BARWAEANEREERY LS
pCMV-Tag 3B-GPSM2 ., %5 #pCMV-Tag 3B4} T2 E X (¥P>0.05) (K3) . &—mdktEmiA

)5 RS AR R Bk AL L Y (U MIA-PaCa-2 400, 7E B, 25 ULRIRIE A M GPSM2 5 B -catenin g [

3 pg/mLIE M8 20T 50 A 3 SR R AL G 5745 d Ik e 2 B IE M &R R (P<0.05) .

J& . AETE A R Sy 4 AR A MK

2.3 RT-PCR IiE GPSM2 mRNA H5 7k FERik 100
RT-PCRAG M EE R W78, GPSM25e 4k 41 ) =0y P01

GPSM2 mRN A 15 /K 425 11 6 B 4L A1 1 0 B o] —

AP F (K2) (P<0.01) , 525 [x 4 i €,

HILE. GPSM2EEP L JACRISE T73 347, Bt 'y

TR 5 25 (A BR AL M GPSM2 mRNA ik /K 22 S 4

RELGIHE X (P>0.05) . 5 2

2.4 Western blot # il & B4l f8 GPSM2. B -catenin 14 -
EARIKKE ’ SSEATIEAL  BIFERTIEAL GPSM2 BEYud
Western bloth 45 5 B 7R, GPSM2%5; 4L 2H

GPSM2. B -cateninZE [ 3 15 K - ¥4 25 14 0 18 20 B 2 RKAEBEMAMRE GPSM2 mRNA HIFREER

T 6 B2 0 5 T 25 ( 39P<0.05) . i B bk Figure 2 The GPSM2 mRNA expressions in each group of pancreatic

cancer cells

XA BAVEXTERZE GPSM2 A4 L4 23 1 X A

3 Western blot #:ill & 4H 4R GPSM2 5 B -catenin EHE K%

Figure 3 Western blot analyses for GPSM2 and B-catenin protein expressions in each group of cells

BIEERTIRZE GPSM2 44

o

™

3 -catenin

2.5 Transwell T ATk (#JP<0.01 ) , i B X B8 20 5 25 3 %) HR 2 [a] 22
Transwel | 3256 45 B oK, GPSM2%4 4L 4H 1Y 1T SXgEE Y (P>0.05) (K4) .
40 T K b 2SO BECZE R B PR X R 2H B B e 2

800+ P<0.01
. .
—~ 600
&
23 0 R BT HE 20 GPSM2 L2 %
P R o SR 1 A R R T A Nty T 400
%ﬁ":{ ‘?{- .,;":()' 7 "Y.‘ KB 0‘;"& ~ 5‘§',’ v :2‘ 1'3}"‘?‘:"' 3 %
taayl et .-;- sk "‘ﬂ"".l"“' : :"{;h,_.?j;:@%. — —
WY e, & o i Y . iges Y ;-" D 3
ARVERL IR S G R N e e
. " ol e A o FISE .
S Ry s k. waf, Wop i ‘_1 wiE N 3/ L EENE
(4 / ; \;!v; e '-;{. 5 by NS ~ :'ﬂ.' A‘l";":.;‘p‘;A" il 0 T T v
7% s T e o N o .}k;",,-{:,'..?‘%:;;,'_g{ - SERIRAL B IRAL GPSM2 FEjdl
Mo i o N B R ke Rl T A B
B 4 Transwell LIEHMZHMPERLEES A BB FEL (x100) ;5 B: KALEBAMMITEL
Figure 4 Migration ability in each group of cells by determined Transwell assay A: Views under microscope (x100); B: Numbers of

migrated cells in each group
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CHRMHMEZ IS THE A ZK, XEZK
(0 N7 AR 235 48 R B A T A R o BRE L HL IR (Y
C i 132 2 55 5 RN 55 6 4 5 i B2 e 10 M PN 34 I AR A
GCEMME AN JEit, 56HE A MBAZ ik
UV BN B 2, KA 40% 1 A2 Y
S DL GRR A I 32 AV S 0 VT I A R B Y
G FBELZ AR (A BERE Z K ) 516 3E Mg
() % A A R R DA ETY, GPSM2JE FCE S
W EARE, EARSAL MM T zF£L, A
etk b E A X 1q31-1q32, McCuddenZE!"!
RKIMGPSM2E H N GHEAE & TR AT 1.
AHIES R, GPSM2M KK 5 2 FpOE A MR Y K
Wi YGTHAEOC, WFLARE ., ATS AR, JUSCIRE
a5 TR A b GPSM2 i) ik, HEIKKFE
5 0 o A R LG IR A BT AROG, HO & 4k
T B 8P G PS M2 ) 26 38 7K - e s 1)

B -cateninye H — 2% 2 IR B 41 ng 1Y i 0 4% 4R
M, HAER 3 F192~95 kD, 75 A YL a4k 1 5 fr
Xi§3p21.3-P22, 4K H23.2 kb, B -cateninik
FIEWntf5 5 58 B i 7, M Wallg 5 5%
WG, B -cateninfE SR AR . MM AL, I
WO U RO IR, DTS A 2 Bl PR, an e
Mg . R . FLRE . Eo . SRR, BE
BRI RN 4 R S L R i Ak A G b
Jed 20 0 TP 3 i A AE S B -catenindE A EE =AM L TR
AR, B -catenin®h [ 7E X 28 bR 40 B N 7 SR AR
i 96 24 6L 14 15 28 T A e T 5 LR B M L A i g A
RE 1 . 20 A 6 A B A A R PR i A Y T R A
HFAEBEW B WML . B -cateninfE N HEH,
HE-cadherinZ5 G WE GG, &0 T 0B,
H 4 dr 5 AU B 26BN . B -catenin i 575 &
&K AT B G A AU Aok U3 40 A IR) A 78RR RE T, AT
SR A0 M A I kL b R O R A R Y 5
AARIEPFR, B -cateninfY 5 = #3541 g A5
SERCMEZ I, IF S g I R AR K B AR R
B, AT R bR A A K L RS

T G GPSM2 X B IR i 12 F8 8 1 S M)
AW ST 1 M GPSM2 it Kk B A, IF K
H e N R A0 AMIA-PaCa-2, RT-PCRAI
Western-blot4 H 56 3E T ZEmRNA Fl 45 H /K SEH %%
LEVEGPSM2EE A . SR Transwel i #8525 R,
1 FIKGPSM2 I MIA-PaCa-2Fa 5 4 i bk 48 25 14 %F
HECZH K PR PR X R AL R B A2 B W @ BT . AR S OF
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FEMIA-PaCa-240 Y B L AU HE JJ . Western blotfi
W 5871 3 F2 K GPSM2 Y MIA-PaCa-254 5 40 i bk 1
B -catenin® FH K K525 O IR S B 1 %) i 4
(T I B Ive S 3 c AT E B -2 W £ Y
LI GPSM2 5 B -cateninf 1 /R 35 i & 1E 7]
LMXR.

B -cateninf) 5 H KILEEMIRIEREZLEN
TEHE &8 Z AW, KRR L m,
GPSM2Y5 B -cateninff [ 75 B¢ B 96 40 Jf v & 35 10
R, (A 3 e BLAE [ A 968 MIA -PaCa-2 41 ffd
i FIKGPSM2 )5, MR JE 40 A 1Y i A% BE ) B 1
S o P LA, AR R AN A P GPSM2 W it F ik g
K58 B -catenin® AL, AT BE i 02 2E B 6
2 i 1 A 75 ik

P LB X GPSM 2B IR IT 5 &, B AR I AR
FE A M IE RS RE T, B v R AR R AR A A A B TR &
A TE T EE, AT AR R B R AR R 25 W BF 9 v B 1 43
T A FEEP I, A TR 2R 5 it R
GPSM23 Ik i JB B s 20 M bk, 2 — 2P I IEGPSM2
14 2k % 35 AT A S JE 5 200 e ) 1 S

S % 3Lk
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