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[ E]BBY .5 R X FE A (hepatitis B virus X protein, HBX) X Gankyrin 235 7K -9 52000 A & Wnt/B—catenin {5 538
FEAE HBX JEPR S Gankyrin RIAHIVER]. F5i& . HBX BN RIAEAK (Ad-HBX-GFP ) B e 2 B A R HepG2.,
SMMC-7721 4iififl , Si—-HBX 43T (Si—HBX oligo) il Lipofectamine™ 2000 #44« A\ HepG2.2.15 4Jifd, Fl RT-PCR £l Western blot 46
I HBX Y5 Gankyrin FJZEIATE M ; B-catenin 95 B 2K 5 Yt HepG2 . SMMC-7721 41Ji0, ] Western blot 45 B-catenin 5
Gankyrin FJZFEIATE DL ; TEUTER B—catenin kY HepG2 SMMC-7721 4Hfifi it 223k HBX 3K | Western blot 3451 B—catenin 5
Gankyrin [FATE M, 2558 . DHepG2.2.15 ZHMiH Gankyrin mRNA 52 (A5 K48 T HepG2 41 (P<0.05), @HepG2 5
SMMC-7721 4ififa 5 Ad-HBX-GFP 2 Gankyrin mRNA 52 135K V34 8 AR OO0 FUIRR 5325 84A (Ad-CFP) 4 (P<
0.01), @HepG2.2.15 4iififirr Si-HBX £l Gankyrin mRNA 53 [P HME T Si-BIMEXT B (Si-NC)2H (P<0.01) . @TE HepG2
5 SMMC-7721 48 & Pyt %55 HBX J5, Ad—=HBX-GFP ZH B—-catenin FE 15K P15 T Ad=GFP 2H (P<0.01) . ®TE HepG2
5 SMMC-7721 41 Jiti 2 Fpid %6 3% B—catenin J7 , B—catenin JHG 55 22 54K (Ad-B—catenin—GFP) 2l Gankyrin B F % ik 7K 1
T Ad-GFP 41 (P<0.01), ©7E HepG2 5 SMMC-7721 40 R LR B—catenin )i , 1 ik HBX ZE[A | Si-B—catenin JRHR#E
IRFAAR (Ad—si-B—catenin—RFP) 41 5 21 {6 2¢ Y 2 1 1790 75 22 I8 2 AR (Ad=RFP) 2L L , Gankyrin f 28 1 23K 7KK DL FH 5 (P<
0.01), 45t . HBX-Wnt/B-catenin-Gankyrin {5554 S0 A AE 5 @AM, 06 B-catenin AYZHRE T BHE HBX X} Gankyrin [
VRV ARG SRR v] R R A A TR AL A S

[ =817 | ; Z W 3F X 8 ; Gankyrin ; B—catenin
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Regulation on expression of Gankyrin by hepatitis B virus X protein through

Wnt/B—catenin signaling
Liuw Rui ,Wei Xufu,Shen Ai,Wu Zhongjun
(Department of Hepatobiliary Surgery,The First Affiliated Hospital of Chongging Medical University)
[ Abstract]Objective : To investigate the effects of HBX on Gankyrin expression and role of Wnt/8—catenin signaling pathway in the
regulation of HBX on Gankyrin. Methods . HBX adenovirus vector Ad—-HBX-GFP was transfected into human hepatocellular carcinoma
cell line HepG2,SMMC-7721 cells and Si—-HBX molecules was transfected into HepG2 2.15 cells with Lipofectamine™ 2000. Expres—
sions of HBX and Gankyrin were detected by RT-PCR and Western blot. f—catenin adenovirus vector was transfected into HepG2 and
SMMC-7721 cells,and expressions of B-catenin and Gankyrin were detected by Western blot. HBX was overexpressed in B—catenin
silenced HepG2 and SMMC=7721 cells,and expressions of B—catenin and Gankyrin were detected by Western blot. Results ; (DExpres—
sions of Gankyrin were higher in HepG2.2.15 cells than in HepG2 cells(P<0.05). @mRNA and protein expressions of Gankyrin were
increased significantly in Ad=HBX-GFP group than in Ad=GFP group in HepG2 and SMMC-7721 cell line(P<0.01). @mRNA and
protein expressions of Gankyrin were decreased significantly in Si—HBX group than in Si-NC group in HepG2.2.15 cells(P<0.05).
(@ Protein expressions of B—catenin were increased significantly in Ad~HBX~GFP group than in Ad~GFP group after overexpressing
HBX protein in HepG2 and SMMC-7721 cell line(P<0.01). GProtein expressions of Gankyrin were increased significantly in Ad-
HBX-GFP group than in Ad=GFP group after overexpressing B—cateninin HepG2 and SMMC—=7721 cell line(P<0.01). @ Protein ex—
pressions of Gankyrin were not increased in Ad—si—B—catenin-RFP group than in Ad-RFP group after silencing B—catenin in HepG2
and SMMC-7721 cell line and overexpressing HBX gene (P<0.01). Conclusion : HBX-Wnt/B—catenin—Gankyrin signal transduc—

tion pathways are existed in hepatocarcinogenesis. Inhibiting the

EBENER: % 4L, Email : lrcool@126.com, function of B—catenin can interrupt the up—regulation of Gankyrin
FRGT7 61 SR K A Ao BT 98 2R AUH by HBX,which may provide a new treatment method for hepa—
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[ 2 A B 2 995 3% (hepatitis B virus, HBV)
(R AT IX, VA A & B, HBV #5473 HUTF 41 i
P 98 (hepatocellular carcinoma, HCC) [ 15 & #2 4
JEARIERGLE 10 LA BN, AR R i A T TE S
HBV AHCHE HCC B &4 £ 5 IR EE X H
(hepatitis B virus X protein, HBX) 4 5, HBX & H
se—MEARAENNZ IR ES , 25900
(08 A R AIL R, A 55 200 M S S A e s AR
0 % DA R A g DR A g Rk R R RO AR, E
— - RE HCC & ER,

AR WF9E A IR FE ] Gankyrin (26S protea—
some non—ATPase regulatory subunit 10,psmd10),E
FEAE HCC 4 bt B3Rk i Sz R - A
FEAA ZR G FH ik T I 240 B v A 410 2 1, 9 3
MRS TE HCC (R R RS P RO AL A B 2
Pr(E+S (H HHEIAE HBV AH5CH: HCC A58, Gankyrin
S5 2 HBX 25 A JHA R WLARIE , A S 4Plie
1V HBX S Wnt/B—catenin {5 538, R MEE
Gankyrin KIiLZKF-HAE AL, #895 HBX 5% Gankyrin
WK 3 THLH], B 76 T HBV HIOCHE HCC %
AR SR EY L,

I RS

L1 ERZXA

HepG2.2.15 4 jfd i F PR S B} R 27 4 i A ) 2% 5 st 4% 2
YOV A PHIRAT - 53 s HepG2 SMMC-7721 4 g Ay A8 5256
B RAE  IR A LT (fetal bovine serum, FBS) [DMEM 1% 3%
JE BRI RPMI1640 16 1 Hyelon; JEi{A Lipofectamine™ 2000
W4 H Invitrogen; RT-PCR 388 & [ Takara, A\ Gankyrin £
PR (%2) W H Santa Cruz /A7) ; A HBX 8 H P4 (/NR) 1
F Abcam 23H]; A [B—catenin ﬁHTﬁ1¢(%)Jﬂ@ 9 BD Biosciences
ATl N GAPDH St (B EPTo (—H0) VRBTR(ZH0) .

HBX & I 2 38A 804 (Ad—HBX-GFP) . B-catenin i 85
ik 4R AR (Ad-B-catenin-GFP)  Si—B—catenin {555 152K
A (Ad-si—B—catenin—RFP) | £k (A5 6 H [ I 2 3R 1A 1A
(Ad-GFP) £ (05 6 1 11 Bt 75 3% 15 2K (Ad-RFP) | Si-
HBX 73T (Si-HBX oligo) 1 I 1 7% ¥l 2 £ A7 FRA 7 A
e

1.2 %%k

12.1 HepG22.15 AT HE09R R A 100
ml/L FBS B B RPMI1640 £5 5545 37 °C 50 mlL CO, 555
HepG2.2.15 40, #EULHT 24 h, 3% 1.0 x 105 D/FLANALE B R
T 24 FUMR, Frdnfi AR KBk 709%~80% W BEATHE Yy . Fiehg B ik
Lipofectamine™ 2000 13 B F451E , %5 M) Si—-HBX oligo F1
Si— A XF B (Si-NC)oligo 43 555 Y2 A\ HepG2.2.15 40 fifi
SIRNA MM S Jy 100 nmol/L, 5544 )5 48 h, 2IBUERNA FI
I, Si-HBX $UFHI L% 1,

#1 ZRSIBFTHA PCR 3|# % siRNA F 31
Tab.1 Primers and siRNAs used in this experiment
Gankyrin  1EM5#1(5"-3") CCTCTTCATATTGCGGCTTC
[ON) K514 (5°- 3”) TCAAGTTACCCTTGGCTGCT
EmBIY(5°-3") GAGTCAACGGATTTGGTCGT
GAPDH(\)
JEII(5°- 3") GACAAGCTTCCCGTTCTCAG
EXHE(5’-3") CCGACCUUGAGGCAUACUUddt
Si-HBX(A) _
L EE(5’=3%)  AAGUAUGCCUCAAGGUCGGdtdt
GGGUUCAGAUGAUAUAAAUTT

Si—B-catenin 1F X55(5"-3")
(N) e X5%(5°-3")  AUUUAUAUCAUCUGAACCCAG

1.2.2  HepG2 1 SMMC-7721 4572 5 I iy
Y2088 : Ad-HBX-GFP  Ad-GFP  Ad-Si—B—catenin—RFP  Ad—
RFP Ad-B—catenin—-GFP F % 100 ml/L. FBS (% K # RP-
MI1640 3535 5E 37 °C .50 ml/L CO, 5557 HepG2 Fil SMMC—
7721 A0 YR 24 b, $% 1.0 x 105 AS/FLA0 A B Fp T 24
FUBR, TR A KK B 70%~80% T HEA TS, i T B B s
HITER 2 x 10°~1 x 10° pfu/ml, JBRYLFF 48 h, 96 B AUBTMWER
PRI RNA FI1EE H (Si—B—catenin MR 1,

123 s BARNATELS 2,

1.24 RT-PCR K&l Gankyrin GAPDH mRNA #ikix 7F

x2 FZWHE
Tab.2 Experiment grouping

1) MR SR X HRZH

A1 SMMC-7721 Ad-HBX-GFP Ad-GFP

H2 HepG2 Ad-HBX-GFP Ad-GFP

H3 HepG2.2.15 Si-HBX Si-NC

Ha SMMC-7721 Ad-HBX-GFP Ad-GFP

45 HepG2 Ad-HBX-GFP Ad-GFP

46 SMMC-7721 Ad-B-catenin-GFP Ad-GFP

47 HepG2 Ad-B-catenin-GFP Ad-GFP

248 SMMC-7721 Ad-si—p-catenin-RFP, Ad-HBX-GFP Ad-RFP,Ad-HBX-GFP

219 HepG2

Ad-si—-B-catenin—-RFP, Ad-HBX-GFP

Ad-RFP,Ad-HBX-GFP
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¥ J5 48 h H TriZol (3 [ Invitrogen 23 A ) v 35 M40 iy &
RNA, ] ¢DNA & WG & ( H AR TAKATA 23 7)) i e sk &
AL cDNA, 43313 14 Gankyrin F1PNZ GAPDH,, =4 K/ N5 ill
9 : Gankyrin 233 bp, GAPDH 346 bp(31#1%%1 W3 1), PCR
SIS 194 °C FUZSPE 10 min, 94 CZ8HE 30 5,55 CCIB 2K 30 s,
72 CHEAH 30 s, 3% 35 MG, GAPDH 3t 23 Mg, PCR 7
WIAT 2%BrNEHEEE IS FR UK 42
1.2.5 Western blot Al Gankyrin HBX ,B-catenin  GAPDH
EAFRAE B 6 FLARE VK TS PBS VRN 3 1k,
BALIMATZ (1Y RIPA 24K (35 2 KA H])200 wl, RIPAZ#E
TSI P EEERBER (PMSF)2 wl 4% 1 mmol/L, vk
L 2F AL, 12 000 r/min £5:0> 15 min, B35 H BCA 741
FERE U PR R R AR R I 5 x AR SE o
T3 51 IRA,99 CHEFZETE 5 min, B 200 g & FF7SDS-
PAGE Hijk (HBX: 12% SDS-PAGE Hijik , Gankryin 12% SDS—
PAGE Hi 7k , B—catenin 10% SDS—-PAGE,GAPDH 12% SDS-
PAGE HLJK ) LUK G AL BN 5] PVDF B, il 5%t B 3% 4% 4
11 h, 200 Gankyrin Syt N Z TR, #2 1:500 B
FEET 2 h JEUR U, W P (35 [H Santa-Cruz 2\ &) ) ##
1:5 000 ks, ECL ik (A= RA TR, A HBX & /MR
PN TEREDTIR (Abcam A 7)), % 1:2 000 T BT H 2 hfim
YRV, NI — 30 (32 [ Santa—Cruz 23 7] ) 3% 1:5 000 ks, ECL
(B RAFDK ; N B-catenin 2 PR (St ) W H
BD Biosciences 2], % 1:2 000 5%, IF0EE 2 h 5804, T
INZH0 (3 Santa—Cruz 22 7)) 1:5 000 i, ECL % (=
RAw]) A,
1.3 ZRHA =
1.3.1 RT-PCR HAREMGHHT  BiZEHEZ Quantity one %X
PEATE R 204 TS B, JF LA Bio-Image Analysis
System HEATE BT, G5 R LA OGE BE A (relative opti-
cal density, ROD) x TR (mm?) 7R . mRNA BYADX &&= H
I 4 ROD x mm?2)/(GAPDH 454 ROD x mm?)
1.3.2  Western blot #iAREG M B4R L Quantity one
BAFHEATIE 7oA RO B . JT L) Bio—Image Anal-
ysis System HEFT 2428 44T, Z5 5 DL ROD x AN (mm?) &
N HEEMAERTE = H A4 ROD x mm?)/(GAPDH
28 ROD x mm?)
14 @it odr

PCR 5 Western blot 45417362 B (A 1 Quantity One
A (AT . 4.6.2) T B 53 BrHh SPSS 19.0 Gtk
L ROD {HRAIHL + AruE 2 (x5 ) £, 2] HLA O P e
SEFEAS ¢ Ry Rk ME a=0.05

2.1 HepG2.2.15 @, ¥ Gankyrin FRKTFET HepG2 22,
BRI A H BV R M AR R HepG2.2.15
A5 AN ZR HepG2 403 B RNA 5 REHE,

M RT-PCR DL M Western blot £l Gankyrin mRNA
KB HFKKF, 455 R HepG2.2.15 4iIJfl Gankyrin mRNA
FKIKF 1 HepG2 41l Gankyrin mRNA 2235 7K F-& (E1),
Z BB E X (3 3,1=-3.796,P=0.019) ; HepG2.2.15 4
. Gankyrin #5125 7K HepG2 2l Gankyrin &5 14635
KOV (B 2) , 2R A G L (3 4,1=-8.258,P=0.014) ,
1 2 1 2
A. Gankyrin H1JK 4] B. GAPDH HLJk i /&l
1. HepG2;2. HepG2.2.15

500 bp

200 bp

100 bp

1 RT-PCR #ill HepG2 5 HepG2.2.15 £BAtI s Gankyrin
MRNAZRIZ K F
Fig.1 Determination of transcription level of Gankyrin mRNA in
HepG2 and HepG2.2.15 cells by RT-PCR

% 3 HepG2 5 HepG2.2.15 4l Gankyrin B mRNA &i&KF
(x+s,n=3)
Tab.3 Expression level of Gankyrin mRNA in HepG2 and
HepG2.2.15 cells ( x +s,n=3 )

45 Gankyrin/GAPDH A P1H
HepG2 0.33 £0.05
-3.796 0.019
HepG2.2.15 0.45 +0.03
1 2

e

Gankyrin

GAPDH

1. HepG2;2. Hep(G2.2.15

& 2 Western blot #ill HepG2 5 HepG2.2.15 A1 ch
Gankyrin & B &RI&KF
Fig.2 Expression of Gankyrin protein in HepG2 and HepG2.2.15
cells detected by Western blot
= 4 HepG2 5 HepG2.2.15 4t Gankyrin B9 HRIEKE
(x+s,n=3)

Tab.4 Expression of Gankyrin protein in HepG2 and

HepG2.2.15 cells ( x +s,n=3 )

45 Gankyrin/GAPDH A PH
HepG2 0.65 = 0.036
-8.258 0.014
HepG2.2.15 0.94 = 0.026
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2.2 itk ik HBX AW Gankyrin A K-F9] 23

A% SE 8 R PR AE HepG2.2.15 40 s ' Gankyrin 7K - 4%
HepG2 211 . T+ , fr SE4fE ol 58l F HepG2.2.15 4l iy
LA BV ZEF A, HBV FER A 4fis i HBX & H L8 15
FE[H Gankyrin FIFEIA O T IRUEX —R5 , AR SEER K2 IAHBX
R BRS EE AR 2 B A0 Ak HepG2 .SMMC -
7721 A0, S 434 UL 2,48 h SR RNA 58,
% FH RT-PCR ¥l HepG2 5 SMMC-7721 AifkkH Gankyrin
mRNA FRIEACE, I 2 Fhaifi & Ad-HBX-GFP 21 5Ad-
GFP 4 Gankyrin mRNA ZACE AW R I8 (B 3), Z 565
T2EE (32 5) . H Western blot #2ill HepG2 5 SMMC-7721
YA Gankyrin 2 HFBAKT K 2 A & o Ad-HBX-
GFP #1 5 Ad-GFP 4148 [t Gankyrin 25 1 # kK204 9]
Fen(F 4), 2R 65T E L (R 6),

23 ik HBX % B Gankyrin & & K-8 2 F &

AT 3205 UE HBX & H 0] LS Gankyrin 193R1X,
ASIIAE HepG2.2.15 4NN P14 HBX JEIN A9k, 9050
Y4 ILFE 2,48 h RIS RNA 588 A, )% RT-PCR #5
M HepG2.2.15 41+ Gankyrin ) mRNA FikK¥-, K BAE
HepG2.2.15 i+ Si-HBX 215 Si-NC 4 Fb# , Gankyrin )
mRNA FAACFH T (B 3), 2R A G E (K S,
P<0.05), v Western blot £l & 14 234 7K - (E 4) 74 W i
T, R AR (5 6,P<0.05),

1 2 3 4 5 6 1 23 45 6

500 bp
200 bp
100 bp

A. Gankyrin HLik {2 B. GAPDH LUK BUf%
1. SMMC-7721 Ad-GFP;2.SMMC-7721 Ad-HBX-GFP;
3. HepG2 Ad-GFP;4. HepG2 Ad—HBX-GFP;
5. HepG2.2.15 Si-NC; 6. HepG2.2.15 Si-HBX
3 RT-PCR #illlifl#Z HBX $&i% /& Gankyrin mRNA 5% 1%
Fig.3 Determination of transcription level of Gankyrin mRNA in
HBX-regulated cells by RT-PCR

x5 A HBX EEMFRIEF Gankyrin B mRNA FRikkF
(x+s,n=3)

Tab.5 Expression of Gankyrin mRNA in HBX-regulated cells

(x+s,n=3)
Gankyrin/
iVl tfl PAH
GAPDH
SMMC-7721 Ad-GFP  0.500 + 0.027
A1 SMMC-7721 -13.442  0.000
0.881 +0.041
Ad-HBX-GFP
HepG2 Ad-GFP 0.480 + 0.036
242 -11.812  0.000

HepG2 Ad-HBX-GFP  0.873 +£0.045

HepG2.2.15 Si-NC 0.820 + 0.037
M3 14.33 0.000
HepG2.2.15 Si-HBX  0.454 + 0.024

1 2 3 4 5 6

HBX &  m— s 18kD

Gankyrin S — —— 26 kD

GAPDH —-.‘.4 35kD

1. SMMC-7721 Ad-GFP;2. SMMC-7721 Ad—-HBX-GFP;
3. HepG2.2. 15 Si-NC;4. HepG2.2.15 Si—-HBX; 5. HepG2 Ad-GFP;
6. HepG2 Ad-HBX-GFP
4 Western blot #lif#= HBX Fixf& Gankyrin EAKIRIE
Fig.4 Expression of Gankyrin protein in HBX-regulated cells
detected by Western blot
%6 I HBX EE/F Gankyrin BIE B RIEKE
(x+s,n=3)

Tab.6 Expression of Gankyrin protein in HBX-regulated cells

(x+s,n=3)
Gankyrin/
41531 tfi Py
GAPDH

SMMC-7721 Ad-GFP  0.516 +0.070
21 SMMC-7721 -25.692  0.000

1.603 + 0.021

Ad-HBX-GFP
HepG2 Ad-GFP 0.286 + 0.050

M2 -22.710  0.000
HepG2 Ad-HBX-GFP  1.396 + 0.068

Hep(G2.2.15 Si-NC 1.454 +0.039

23 15.305  0.000
HepG2.2.15 Si-HBX ~ 0.820 = 0.060

2.4 &k HBX A F B-catenin 89 F K KPF A5

O A WF SR UESE HBX Al 3l 0% Wnt/B—catenin 15 51l
AR VE T WesA R 9 23K (U0 c—mye , Cyclin-D1 %), Wnt/B—
catenin {55 38 SR A DE 20 M8 595 A 0 9 442 55 D7 T & A
BRI, L, ASEEAREN HBX W] fEiE i WnyB-
catenin {55 B JH 5 Gankyrin (95, 9 THESI 50,
ARIZTE HepG2 5 SMMC=7721 4l jig it 353% HBX JE[A
SCIGATEH LR 2,48 h JEHREBUR AR, FH Western blot 60 Wnt/
B—catenin 5518 i A% O HE A B-catenin IEIEK, K
I Ad-HBX-GFP 4155 Ad-GFP Zi# tt, B—catenin F& [13& ik
11 (B—catenin/GAPDH) B . FIH (K 5), ZRA G2 E X
(FT).

HBX —— - (3kD

Gankyrin F

26 kD

1. SMMC-7721 Ad-GFP;2. SMMC-7721 Ad-HBX-GFP;
3. HepG2 Ad-GFP;4. HepG2 Ad-HBX-GFP

Bl 5 Western blot #&illid &% HBX E&E &
B-catenin HIE A RIXKE
Fig.5 Expression of B—catenin in HBX-overexpressed cells
detected by Western blot
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F7 IFRiE HBX EE /T p-catenin HE B FRIKKFE 1 5 3 4
(x+s,n=3) e, ==
B —catenin .. 86kD

Tab.7 Expression of  —catenin protein in
HBX-upregulated cells ( x +s,n=3 )

Gankyrin/
iVl tfH P
GAPDH
SMMC-7721 Ad-GFP  0.441 £ 0.052
2 4 SMMC-7721 -19.469 P<0.01
1.180 £ 0.041
Ad-HBX-GFP
HepG2 Ad-GFP 0.523 £0.013

45 -17.977 P<0.01
HepG2 Ad-HBX-GFP  1.213 +0.065

2.5 HBX/Wnt/B—catenin 1% 5 i@ 3484% Gankyrin 44 & ik

Tt 2k HBX 1, ] LM B—catenin 5 Gankyrin )
F2ik , Gankyrin J& 7552 % B—catenin [ATRTE? ARSI EHepG2
55 SMMC-7721 4iififd frid #3A B-catenin, SCH 54 ML 2,48 h
JE PEBA I R 1, FH Western blot 43 SR 2 #k 40 B—
catenin 5 Gankyrin £ [1KIEAKCE , ZIAE HepG2 5 SMMC-
7721 At id #3k B -catenin Ji , Ad—B —catenin—-GFP £H 5
Ad-GFP 41 lb#5 , Gankyrin 7K V- (Gankyrin/GAPDH ) BH i I i
([ 6A), 22 RAG (£ 8). ﬁTL#bﬁiE;& HBX &
Ff I Wnt/B—catenin 15 518 M JH T Gankyrin A A X —1F
M, A SZIAEE YR B-catenin Y HepG2 5 SMMC-7721 éﬂiﬂﬂ
i ik HBX, H Western blot £l Gankyrin A3k 7K ¥
g5 K 6B TR 75 2 ULER B—catenin [ HepG2 5 SMMC~
7721 4, 3263k HBX &1, &K B HBX AfE b Gankyrin
9235 (8] 6B) , Gankyrin ZR A5G0 E L (£ 9),

* 8 JIFi% B-catenin EEE Gankyrin BIE B RIEKTF
(x+s,n=3)
Tab.8 Expression of Gankyrin protein in f—catenin—upregulated

cells(x +s,n=3)

Gankyrin/

4151 ol PME
GAPDH
SMMC-7721 Ad-GFP  0.211 £0.022
Ao SMMC-7721 -11.096  0.000
0.613 +0.058
Ad-B-catenin-GFP
HepG2 Ad-GFP 0.337 £0.015

27 -21.266  0.000
HepG2 Ad—B—catenin—-GFP  0.750 + 0.030

26 kD

HBX

Gankyrin

GAPDH

18 kD

Gankyrin ‘_‘-‘-—» 26 kD

A. 3K B-catenin F£H , Western blot Kl B—catenin 15 Gankyrin 1%
E 35K (1. SMMC=7721 Ad=GFP;2. SMMC-7721 Ad-B-
catenin—-GFP;3. HepG2 Ad-GFP;4. HepG2 Ad—B-catenin-GFP);
B. #EEUTER B—catenin i) HepG2 5 SMMC-7721 g rhid %&ik
HBX, fil Western blot ¥l Gankyrin [{Z2357K (1. SMMC-7721

Ad-HBX-GFP,Ad-si-B-catenin-RFP;2. SMMC-7721 Ad-HBX-GFP,

Ad-RFP;3. HepG2 Ad-HBX-GFP, Ad-si—B-catenin-RFP ;4. HepG2

Ad-HBX-GFP,Ad-RFP)

6 HBX ZH&ET Wnt/ B —catenin {5 S i@ B =
Gankyrin #95i%
Fig.6 Gankyrin regulated by HBX protein through
Wnt/ B —catenin signaling pathway

33 i

HBV JE K4 4wt 1) HBX 2 14— A
YEFIM Z IRV, HEBESE S HBV A5tk
HCCI R AEBYIMG , M Gankyrin B 768
YA S PR AT HCC B TS fa

R R 2R i Al e BE S, EAEf e 2 e kA
7;2% WA E 2 OCHE VR AR, B AT, 76
CIFAHEHEHERIMESEH , HBX 5 Gankyrin 2 [H] [
MERR, ENIMRIRE, AR, A H

*9 ZEZIRH B-catenin B HCC A % Hhizt 3% HBX EHE . Gankyrin EERIFREKE (x +5,n=3)
Tab.9 Expression of Gankyrin protein in overexpressed HBX and B —catenin—silenceded cells ( x +s,17=3 )

215 Gankyrin/GAPDH il P
SMMC-7721 Ad-HBX-GFP, Ad—si—B-catenin—-RFP 0.158 = 0.045

418 24117 0.000
SMMC-7721 SMMC-7721 Ad~-HBX-GFP ,Ad-RFP 0.920 = 0.030
HepG2 Ad-HBX-GFP , Ad-si-B—catenin-RFP 1.178 + 0.041

H9 -21.473 0.000
HepG2 Ad-HBX-GFP, Ad-RFP 3.286 +0.165
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HBVE [ 4 1) HepG2.2.15 418 & ' Gankyrin 17
K5 T T HepG2 4HL, MY AR HBY A
ZH Gt Y F AP AR T RES: 5 A5 Gankyrin IRIK
B 09 S5 7E HepG2 B SMMC-7721 4ijif & h
13235 HBX J& , Gankyrin ] mRNA 58 3Rk K-
B BE 5 — 5T, A SR TE HepG2.2.15 4 fifd
W HBX BE R 23k, & 3T 40 HBX LR 1Y
HepG2.2.15 40l Gankyrin 261k 7K P-4 % B 4H B
T, UESE T HBV B4 4% 1 HBX 2 e
Gankyrin 135, UL B &5 am A J1IESE HBX 5
Gankyrin HAEA L ,HBX GIRIGEA Gankyrin 122 ik ,
FE T HCC Bk 5 HBV 18 MR Ge 2% Y) A G axX
—BE, i T AR A LR T HBX 8 H 3Rk il
b, ARSEGARIIHTHLURA T HBX 5 Gankyrin 3
IKAH M, B B R IR R AN W R 2D 3% )
R AT T BEfR DR

B —catenin & [1/& Wnt {5 5 i % 019 4% 0 &
H, 24 Wnt {5518 BTG 5 |, B—catenin 72 K1k
R fipt =2 2| 00 ] , e [3—catenin TE 20 i Jo SRR ,
IF AL MR N RS AR e al 5 TCEF/
LEFs 255 T U sk -5 BAK 0 T e 22 Fpit ik
B9k, 4 c—myc Cyclin—-D1, Survivin 55, # 11 17
AN IS5 5 0k ST 2 Fh IR A A 1< FERE™,
R, A SEBGHEN HBX 7] figid i Wnt/B—catenin {5
Il BT Gankyrin B9FRIE, h THE X —4518,
e WIRR TR 40 i 2R ot 25k HBX, AR S25 % B B-
catenin 5 Gankyrin IR LA S kIR
HepG2 5 SMMC-7721 4iig &, i3 %35 B-catenin
ALY Gankyrin Y2635 5 O T Wi — 25 3iE 5 HBX
T Wnt/B—catenin {55 538 [ JH % Gankyrin )
2RIk, AR SLEAE B UTER Wnt/B—catenin {55 518 [ 1)
HFREANI A b, 1 2638 HBX & 11, & ¥ HBX {2 if
Gankyrin FIRWVE B PHE . X UE A HBX-Wnt/B-
catenin-Gankyrin {55 5 7% 538 A7 76 5 I dn i
P B-catenin BT HE P FHiE HBX X} Gankyrin [
VAVER ABARSZI UG T Gankyrin [ FRIA7K

/

S IERH HBX Al i3 Wnt/B—catenin (518 IR Y
Gankryin [R5 , (HEES HH208 7 Gankyrin £k
1953 FHLE B2 AT A BT — 2D UM g [l

TER Z B0 g () A tE R S s B v | Z2 R BUi
P C BRI o R 2R 2% b SO AL ) A9 T 72 ¢
W, ANEAT BT A TR 04 1 BILR ) 2R R | T EL
AR R TSRS IR TR A, ASCRIER
FFEHIE TR A R HBX i it Wnt/B—catenin
(RSB Gankyrin ik, T H LRI R4
YOG 2R DL RO I RE2 e FIa 7 v i 3 SR R T
BE—2PRR . WA AT RE N O OCE T TG
SR IR RS AL
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