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HE.BH WITAL RSO T & REMAES 34(GPP34) L B & kA E 2 3 Wit 42 58 5% At %
Mg A g AHR . ik ¥ SW620 LR otk oA 4 40, TR SIRNA %% 240 Tricinbine 2% TWS119
U, 5 FV 3T AR ; i 4 B A BkE RO (RT-PCR ) £& 1 95 ta itk 3 & 69 3L Bk 2R 271 8 Topflash 142 B &
Pk ek B (MTT). 7 X 4 J 3 A ) &2 5% 20 B Wint 412 5@ 35 7E 0 A K dp4) &m0 = % ; Western blot
i) - 28 2% 5 S5 4 e GPP34. B —catenin pS9- #5R & B B 3B (pS9-GSK-3B )& e kik, HER #
% SIRNA JG , L5 2 1 & 4m i, GPP34 A st RAd ; 5 xd AL AR, & 2 B0 40 % dm AL e & K p ) R e ) = R A
&, L Wnt 42 5 @5 & 4pd) . Western blot #6125 & 2 7 ,siRNA-GPP34 41 GPP34 & & & ik T, 4w
GPP34 F & kakbir, 2% K435 LsiRNA #3440 Tricinbine 2842 TWS119 2045 B —catenin 4= pS9-GSK3 B
B Rk Ik, 51 SW620 5155 4m it F GPP34 A B 49 & Kk 7T 43 806 42 3 Wint 28 013 538 5%, 8
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GPP34 promotes colon cancer cell proliferation through
activation of Wnt signaling pathway *

Ming-zhen Wang, Cheng-zhi Qiu, Wai-shi Yu, Chun-xiao Wang, Yan-ta Guo
(Department of General Surgery, the Second Affiliated Hospital of Fujian Medical University,
Quanzhou, Fujian 362000, China)

Abstract: Objective To investigate the mechanism of high-expression of Golgi-associated protein of 34
(GPP34) gene in activation of Wnt signaling pathway to promote colon cancer cell proliferation. Methods
Colon cancer cell lines were divided into four groups: control group, siRNA transfection group, the group of
added inhibitor of Akt/Protein Kinase B (Tricinbine group), and the group of added inhibitor of GSK-3pB
(TWS119 group). The cells were cultured respectively. The silencing effect of GPP34 gene was detected by
RT-PCR. The proliferation and apoptosis of the cancer cells in all groups were detected by MTT and flow
cytometry respectively. Topflash reporter gene activity assay was used to detect the activity of Wnt signaling
pathway in the cancer cells of each group. The expressions of GPP34, B-catenin and pS9-GSK-3B proteins
in the cancer cells of all groups were detected by Western blot. Results The expression level of GPP34 mRNA
in the transfection group was significantly lower than that in the control group (P < 0.05). Compared to the
control group, the growth inhibition rate and the apoptosis rate were significantly increased (P< 0.05), and the
activity of Wnt signaling pathway was significantly inhibited in each experimental group (P < 0.05). However,
the growth inhibition rate, the apoptosis rate and the activity of Wnt signaling pathway showed no significant
differences among the experimental groups (P> 0.05). Compared to the control group, GPP34 protein expression
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significantly decreased in the siRNA transfection group (P < 0.05), while that in the other two experimental
groups had no significant difference (P> 0.05); B-catenin and pS9-GSK-3B protein expressions were signifi—
cantly decreased in the three experimental groups (P< 0.05). Conclusions High-expression of GPP34 can acti-
vate the classical Wnt signaling pathway to promote proliferation and inhibit apoptosis of SW620 colon cancer

cells.
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25 e et A L DL AT A R R 2 —
H R AT E R B TR S, AP 3 PR 3Rk el AR
KA N AR 53l i 8 TS S S 4 i R R
Jr it A, 12 R R 3 57 a5 A I 1) 3 7 ) BF
FERR A ARSI H I ] S e U A A R R
W, 45 B des 20 21 s R HAE DG AR 1 34 (golgi-asso-
ciated protein of 34,GPP34 )Y 1A 5 40 M vE %
$t 5 (nuclcar-associated antigen, Ki-67 ) 34 7 45 %4 .
B —catenin S 4 A A4 1 D1 Ay I8 5 IEAH OGRS,
R I 6L P R TOE JUL P23 % ( phosphatidylinositol 3-
kinase,PI3K )/ 4K [ i B (protein kinase B,Akt)/
T Z A (mammalian target of rapamycin,
MTOR )5 538 5 41, GPP34 1) 25 2% 15 11 s 200 it 184 5
BLH 5 AN A o 4 A IR R IR 5T, AR S ek T
B CPP34 LK Jr g ik — AR GPP34 & ik MG
Wnt/ B -catenin {55538 B AL -
1 MR5F*E
1.1 FERKHA

siRNA #![1] GPP34(GCUUGCUUAAUCATGGTT
AT) 1 B Rl B, 1005 SR 57 P 5
Fermentus 7\ 7 ,SYBR Ex Taq i # & g T H 4<
TaKaRa 2 F] . BEME 7 [3-(4,5-dimethyl-2-thiazolyl )-
2,5-diphenyl-2-H-tetrazolium bromide,MTT].Tricin-
bine 4 T-3% [ Sigma 23 ) , Annexin-V ¥z 7] &t
F-3%[H Becton Dickinson 23], & K HOSEZRBFIEY)
Lt B O CR MY TR 5 = KA F), TWS119
W35 Santa cruz A w], bt N GPP34 £ rifEhiik
W4T [ Abcam 23w, St N pS9- M IEE BB -
3B (pS9-glycogen synthasc kinase-3 B , pS9-GSK-
3B ) FLREPUAN T35 E Cell Signaling Technology
/N, B —catenin ., B -actin AL B ALY B RIC Y
PUARPUAN T35 Santa cruz A H].
1.2 ‘AR RKABELES

NEE5 i i ik SW620 W T Rt Be L ik 241 Jif
Bt ¥ \45 i iea 40 SW620 153546 RPMI Medium

human colorectal cancer cell line; GPP34; Wnt signaling pathway; proliferation; glycogen

1640+10%Ji54- 1375 (fetal calf serum,FBS)$ 753k,
BT 37°C 5% - E ALk CO+95% %5 A<, i) i A1 i
R G FRAR A TG 5

1.3 FHik

131 iz 425N A0 Rk SW620 JE1 75
Bl HERh AT 6 LA, IRk 4 41 X IR
H [ v (phosphate buffer saline,
PBS)].SiIRNA % YL (3L YL 41>k FHRR B AL , 2 Bk
B 45 ] 50 nmol siRNA %% %% SW620 4 Jifg ) . Tricin-
bine 20 (il Akt #1145 50 nmol) . TWS119 24 (Jin
GSK-3B #1571 50 nmol ) , 4k £ % 5545 ZH 2 i
1.3.2 # 3 F R A B4k R (reverse transcription
polymerase chain reaction, RT—-PCR )& 4% % 48 %
FAR JH Trizol 24 4R U YL 20 25 i 20 L ik
&L RNA K RNA 5655k cDNA, LUH IS -3- B R
Ji5i & 1 (glyceraldehyde-3-phosphate  dehydrogenase,
GAPDH)E A INZ: , i1 RT-PCR LI o S %A -
95°C Wi A M 20 s;95°C A8 ¥ 10 5,60°C iR k 20 s,
72°CAEAd 20 s, HAFFR 45 UK, 7EIR KB Bk 24 5 5
JE R I 24514k 50°C TR 15 5,51°C T 2 99°C,
HTFE 1G58 5'5,GPP34 iF [[15]4 : 5'~AGGGCGA
CTCCAAGGAAA-3'; [ [ 5 |4 : 5'-TGATGTGTAACC
CTCGCG-3', P K- Ji 83 bp; B4 W45 [ v 5 |9t
A E TR, [ GAPDH 1E NS, 58
SIHTIE LA E A CtiE#E T

1.3.3  Topflash #5224 B /&M k40 Wit 13 5 18 %
EPE SEREIRN ] PBS ZRIWRYE 1 UK, A 100
Harvest buffer 7EJH 10 min J5 24 40 , 245 0% BOH:
40 pl B TELOE T, A 20 wl # kK BPOEER
Fi I sl B DO C R B . IREIR A1 IS EDZI
TR AL e K R A S B O, )
FefE [AHXFYEE A {H (relative luminescence units
value, RLU)] EPFE7R4HME A Wnt {5538 6 A% N %
SET T 4 7-(T cell factor, TCF)/ itk DL RE G IR
[XIF7-(lymphoid enhancing factor, LEF) i385 7K F- .
1.3.4 MTT ZA4m &40 SW620 4 17 I 28 R el £ K
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55 12 VEWIHR %5 - GPP34 STE S5 A RN I Wint {5 530 B A2 I8 40 0 0 O R 5%
ol AL SRR LS , R T 96 LK, N YezH GPP34 mRNA [RAHXT F ik 5 T %t BR 4 , 5% Y

100 p (1 x 10° A 4ififL )/ £L, IEERS % 24 h J5 , B:4H
B 4 B LI BEAL, X BESLAUI A 20 B AN AR B
W35 48 h J5, N 5 mg/ml MTT 10 p I/ fLE535 4 h, 35
RiFRu . AL —H LA (Dimethyl Sulphoxide,
DMS0)150 I, e CHRG IR ST, &5 & i it o JH B b
AR 490 nm TGRS A . THRA S 2R
AR R = (1- b B 2H F 4% B FF (optical
delnsity,0D)490 {E / X HRZHF-}2 OD490 {H ) x 100%.
1.35 AKX @i A Annexin V-FITC/PI %4
Boitmiepty AR EEKSAHMEEIS ~10 1
HwEATITEA ML, imA 200 w1 Annexin V-FITC 45
BWRREEAM . A 10 w! ML E G,
RERA . FIREDEIER 10 ~ 20 min, BT rKis .,
B B A7 2 A0 M AR, Annexin V-FITC 4k (%
PN, UL RE L85
1.3.6  Western blot #m| &-41% & £ ik WELT
XPESCAE A %) 25 2H 40 i AT T e SR IR 6N - R
N J Bk B (sodium dodecyl sulfate-polyacrylamide
gelelectrophoresis, SDS-PAGE ) L, ik , 4% J5 1B % & R
s — 98 2. )7 (polyvinylidene fluoride, PVDF )i , %} 4]
60 min J5 43 i A —3T GPP34 ,pS9-GSK-38 . B -
catenin, B -actin, 4 CIF B 1% ; — W LA KL wkR
+h 2% i W (phosphate buffer saline and tween 20,
PBST)IZEBE 20 min/ ¥, 3t 3 ¥k 5 in AHH Rz () AR 228
AACPIBEPRICH PO, I BE E 1h; PBST #E0E
10 min/ ¥, L 3 ¥k W5k ~% & O (enhanced
chemiluminescence , ECL)IXFIKEN . 1507 I Image
3 BAFAT I BE A4, B IR 1 FGRnUAEXT R = H
FIA%HT B K BEAEL 1 B —actin 4575 1K BE A
1.4 SitEFHZE

PR/ HTR ] SPSS 19.0 e, - Bk
BIE £ bR 22 (x = 5) 7, WAL IA] HLA R 2 Sy A AR
K5, Z22H 8] LRI B R R 7 220007, &% L el 5
X HEZH H g ] Dunnett-r /56, S 96 24 9 R L4
SNK-q K5, P<0.05 hy 2 5 A geit2¢ 5 Lo

2 R

2.1 SW620 77 4HRE SiRNA #2358

SW620 % i Ji 40 il 355 5% R4, XF HR4H GPP34
mMRNA AYAHXT 2 k54 (1.000 + 0.092) , siRNA %5
4] GPP34 mRNA (X Fik#H (0.236 +0.076),
2tk , 25 5 A gt L (=557, P=0.005) . %%

HORAE. WA 1.

1 SW620 ZizfdERn  (x 100)

2.2 FHEMAE Wnt (5 S B EEE M

X HEZH SIRNA F5 44 Tricinbine 20 &% TWS119
20 SW620 i 41 M AR O G 1, B RLU {53
5k (1.000 +0.164) 5 (0.342 +0.061).(0.359 +
0.125)F1(0.365 = 0.155) . 541 RLU fH b4, £ R 3
T 5T, Z R A SRR X (F=17.812,P=0.001),
B 4 ) S5 X IR HE#R , 4 Dunnett—t K556, 2253
BHI#E L (P<0.05), 4525541 RLU (AL T X if
2H, eI GSK-3 B Akt 1E 1 M 1T 2k GPP34 Y]
REAK SW620 451 40 M () Wint {55l 18 16k, 345
SCUAH ) RLU (EP LbA, 2 R g2 X (P>
0.05). LK 2.

157
104 L
o
=
=
05 -
0 T T %
1 2 3 4

1: % HRZH ;2. TWS119 41 ; 3: Tricinbine 2H ;4: SiRNA #4Ye4H

2 &H SW620 4R Wit 5 S@KiE ML
(x+5s)

2.3 &H SW620 FR7 A KN FIZ ik
MTT kI 8 7~ , X BE 41 (SiRNA %% e 24 |
Tricinbine 21 &% TWS119 £ %) 4l i A1 %+ OD490 {f
4351k (1.000 +0.147).(0.401 +0.010) . (0.434 +
0.116) #1 (0.487 + 0.077),siRNA ¥4 4t 2 Tricinbine
2H K TWS119 A A= KA #4351 59.9% .56.6%F11
51.3%, AAAERKMEHRLE, 2 HE T 25487,
ZRA G E X (F=13.101, P=0.002) . £ 52540
A3 ) 5 X BE 40 LA, 25 Dunnett-t K256, 25 A 4831
2278 M (P<0.05) , 4% S 36 2 A S I R AR T X RE 4
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e B0 GSK-3 B Akt & PE & LB GPP34 ] 41
il SW620 4t e AN ot . 4% SR 0] W A st

ZrIGHFE X (P>0.05), WL 3,
15 1

1.0 4 T

0D490 {8

0.5 4

0 T
1 2 3 4

1. X FE2H ;2: TWS119 2H;3: Tricinbine 2H ;4 : SIRNA #4541 4f

E 3 &4 SW620 £z 4HpaExT OD490 &b
(x+5s)

XJ R ZH

SIRNA #%yL4f]

40°
40°

>

1‘).‘1 132

19! @1)
._n E. ' W
WK W 1e

10" '1n° 10" 107 100 L) .| o . 1 b1
10t 10° 10* 102 10° for foo ior 102 10

4 £H SW620

60 7
T -

8 401 ==
E
= 204
g

o lT= B

1 2 3 4

1. X FE2H 52: TWS119 2H ;3 Tricinbine 2H ;4 : SIRNA #4JL4f

5 $£4H SW620 ZpEMmAT RILE

25
Fix

41 GPP34 ,pS9-GSK-3 B . B —catenin & H
FEXT IR LA, S PR N 37 2200 HT , 22 R A B
B X (F=125.479.22.787 1 132.135,} P=0.000). 7%
S 2H 2 PR G ek B 56 IR LB, 48 Dunnett-t
R g . (OFE GPP34 £ A, siRNA-GPP34 24
5B i, 25 AH T 2F R L (P<0.05),siRNA
FEYLA ) GPP34 B (AR Fk I T IR 4 s oAy
PIZH 55 R LR, 25 S o T2 L (P>0.05), 11T
MR R AT (238 a4l B -catenin 1 pS9-GSK-
3B AN RN LA 5 X A A, 26 e se T

B —catenin.pS9-GSK-3B & GPP34 EH

2.4 &H SW620 LRaEMAT RILE

TR Annexin V3RS 4% 2L A0 AR AG JH T
R XTHRLH SIRNA #5142 Tricinbine 41 5% TWS119 21
SW620 J 4t ML i I/ T2 43 52k (1.680 +0.576)% .
(52.467 + 4.373)% .(46.167 + 5.293)%F1 (50.167 +
6.506)%. FALIHT R LA, LRI 225007, 25
S G FE L (F=77.610,P=0.000) . & SCH2H4)
)5 % B H LA, 48 Dunnett-t 6056, 22 A i F
(P <0.05), 45 5 56 2H 98 20 A 7 ] 12 3R A0 0] B 21
P, R IH GSK-3B Akt i PE K T ER GPP34
BInT g s 20 MO R 1 o ELAS SO 2 ) 7 LL R, 26 5
TG 2FE X (P>0.05), VLK 4.5,

Tricinbine £

TWS119 4

1‘2—1 ;91) ml 16)'2 q‘o'%
W' K w1 10

a3
48.0%

yo! w: B T 1 i :” 1
for Moo Tor 10 1o

10! 10° 10" 107 102
10* 10° 10 10° 10°

ZhpEmarATER

RN (P<0.05), A5 2H 8] 8 A X 2k N
b3, 28 SNK-q K3 25 5 : (DGPP34 & [ : Tricinbine
24 . TWS119 2H 5 siRNA-GPP34 40 L5, 22 %A 4i it
247 X (P<0.05), 1M Tricinbine 15 TWS119 41 [t

Mx |VAZFAMNBEXMRIEEE (xxs)
2151 GPP34 pS9-GSK-3 B B -catenin
Xif B4 1.000 + 0.015 1.000 £0.194  1.000 = 0.088
SIRNA %£%t2H  0.260 + 0.008 0.280+0.043  0.182+0.010
Tricinbine 21~ 0.906 + 0.006 0.208+0.065  0.192+0.073
TWS119 4 0.983 +0.078 0.371+0.160  0.362+0.018
w18 73.138 2272 0.316
Pl 0.000 0.053 0.762
DY 6.272 6.703 4,324
Pl 0.003 0.003 0.012
X 16.006 12.210 12.313
Py 0.000 0.000 0.000
qfi 1.491 1.948 32.553
@i 14.151 1.080 32.842
i 12.655 0.872 0.289
o P XTRAAL vs SIRNA FEULA ;1 Po: XTHRAL vs Tricinbine 41;

15 Ps: XTHAZH vs TWS119 4H; qu: Tricinbine 41 vs TWS119 41 ; ¢o:SIRNA
Y2l vs TWS119 41 ; qu: SIRNA #5444 vs Tricinbine 41
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TEWIR 55 : GPP34 G 4516 A0 AL Wint {75308 I8 12 930 200 R 1 9 A A 5%

B, 25080 2% 8 X (P>0.05);@ B -catenin &
I1 :siRNA-GPP34 4 . Tricinbine 21 5 TWS119 4 [t
B, ESAESI R L (P<0.05), 1M siRNA-GPP34
415 Tricinbine 41 kb, 22 5 i it 2 L (P>005);
(BpS9-GSK-3 B H RIAEA LI 7] i, 22 57
TG4 L (P>0.05), VLMK 6.7,

1 2 3 4

GPPU [ — — —
pGSK-3p |
{8 —catenin | ——— =

B—actinl"“—--~._.__._._.._...—|

1. X FE2H ;2 SIRNA 5 YL4H ;3 Tricinbine £ ;4: TWS119 26

6 GPP34.pS9-GSK-3B X B -catenin & B HIFRIE

1.57 O %R
m SiRNA FEjed
. B3 Tricinbine 41
10 o TWS119 £
i
=
£ 051
il
t fa agll
0 T T
GPP34  pS9-GSK-3@ B -actin
7 &LIGH GPP34.pS9-GSK-3B K
B -catenin EEMEX RIZELLE
3 itie

VEAAIFFTF B, GPP34 LR mT i it g 441 Jfd 1) A=
K AT IFMEIE T R AR R R A,
O e SFEZ AR A 2V fETE GPP34 RiAWI I I+
P, S5 Aorfh2s R aE5ERs A inG SR
A IEAH S . HRWEoE 2R 8 , GPP34 1Ry ik nl il i 7R
M ZE A AE S (mammalian target of ra-
pamycin complex,mTORC)1 il mTORC2 JiE ¥z {k
WS mTOR {5530 8%, Jn st 240 3 58 43 240, (H 2 5
AELEWAE T AU AR il A WL SRR - PRI
FEEH TTIANFFSEAE I R DR GPP34 JEH 5k
PE— R0 GPP34 &y R Ik P 25 it Wit {5538 i
AIHIL

25 ML Wt {5538 K ST R A0 R A A A AR
(FH GSK-3B .45 1 e itk B A A 1 b 2 1 A 4R
FI L) B T > GSK-3 B HYREIR 1L, 1 B -
catenin i Gz R B UN RS AR, OF 55 %
[KlF TCFILEF 545 1M 3 S04 M1 58 1) 5 o, A2 1 e
A R A RN A BFCUESE , 25 1 i S

YA Wint {7 538 B AEAE L BV, LS R i A
A KRR R Y], AT RE AL R &5 I 9 ) BT R T A
R ARSIS P R R UTER GPP34 FE P FRak T
fIRZ B Wt {555 6 M, #5878 GPP34 (1= ik 1]
IS SW620 25 iz i 4 o 22 8 Wint 55 %, (2 R4
M FE I T

GPP34 1 418 ] 3 5 4 je A5 4 R 75 [ R AZp
1A S6 PEFRAR /KT T, IRl Rl E e Serd73 BERRIL
oS Akt, Akt 0S5 PR Y48 mTOR Hil GSK-
3B %F,GSK-3B S22 M Wt {55518 % () G B R Y
R, HR k)5 il @t %F B -catenin AYSEIRZS 541
BTGRP TR PR, ARSEES BoR , DIBR GPP34 JE
Rk . BHIBT Akt B GSK-3 B i )5 B —catenin
PS9-GSK-3 B i HRILIFFAL, SW620 4 7y ¥ 4t i
FEFERT Wint {5538 S P2 2B A e TR
$E78 GPP34 () £k n - JH pS9-GSK-38 F1 B -
catenin 25 1335, [H LA H HEWT GPP34 /& 3Rk T
it AKUGSK-3 B % Wt {553 % , 2 i 25 i 9 4
JHLFR BT

25 LTk, SW620 25 sz diffirh GPP34 KA
o %08 AT TS 20 B Wint 40 i (5 51 S 0T e A i
BB A T, AL AT A8 R L S Akt i —
it GSK-3B 415 Wnt 41 IS {5 538 J& 19 BT -
GPP34 [ /E N 45 e M TG T Ve AE LS
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(P BIKRE F J )41 F 1991 4, #17] % I1ISSN1005-8982/CN43-1225/R, ¥ A 7], & ¥ B A3k ik L
ot RAAF) bR KPR BT LS F B FRABF(RCCSE) (A=) B ¥ & 8 HEH R, 4 P
Fa R T 7 RN AR E BB EB(IF LE)(CA) T (AL E)(ADF B RIS AMe & REKCE,
NTFEAT AT R P RAREFRBARLFTHREITHERBEAORESFRET, ABES T KEH ZARFEA
RACHEAIEZZRLAREFFLEEAZTE B PHXE P HXFARINABT TS 5, Fé
RFHIERERAM,

AT R B L NETRLEBES GRES T EFRESFAEFHGHEL FHER FHREAL
EFZE HEF, IBMEAAFE QFE. ERAK, XFEREH GBI %, KPRABFRT B
o AR -5 R H AR - 6 R JRBIRE RS T FARE LB FHIEH L
3000 F VA 1 5 Ja bl IRE Kb L F R4z H) /£ 800 FA N, Rt R A 4 A48 VEhB4s bR % (1L
B R NAZAG MW ) F4kia B HE Lk,

AT 2t B R B FHAT AR S B i R BB B LR R B 6 3R ARG AT W R . — AR 2 A
A RARFLER, KRG EHFLFL EHEHE BATE TR W35 (www.zgxdyx.com) & a5 4 L 2 4 R 2R 5
iTil g, FAMER )G, E IR E 2 K,

B ima

1 XBARI RS GBI CEMAER, R S 6. FiEf B EM XA 3~54, EhERRE SRR ENHEARER TR %
EE; NARMET, BIEEFERN LY, FAEERER. & i, EAE A B EAF 2,
R 5 YRS 5 $r R — i
ﬁ{é;;’fgf;’ggi&iﬁﬁj:g{;fgﬁﬁﬁ;gﬁ%‘*' 7. BE ER(2EEREESFUEN, KN 5 cmx 7 em), BT E R AR E A
B MRS, EME TR AR R A S, BE AR R XSRS,
2. WBHPREARLHEEE, MEP—MERERARHEREIE, 0 BFERBEAE(ET).
EAiZAHASATES AN, EFEAHALESHETS
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