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WE Wi RN, SR RWiTE X B4 81 (hepatitis B virus X-interacting protein, HBXIP) A7 & 1 41 B 4% 5 1)
YEF. Tk U R B L], W T HBXIP X% T kB (NF-kB) #5i% ML 52 . S5 b 3l o 3% R L6 44t NF-«B
5 LD FORL pNF-kB-Luc 1 HBXIP FA% K5 34K pcDNA3-hbxip A NNE H7402 410 R b, BEAT9OC ZWRETE T, 45
RABIR: H7402 4ilffnid %235 HBXIP J& NF-xB R RIGTE V] 5, thah, JEPIREL S 24 G B 27, 5 NF-«B — %
PR G A I A 5 TkBo 905 IR AL AT B S 384 s (RIS, S H7402 40 a0 A% B 11, 4K 5 I fh 3 B0 30 A6 0 4011 e 4%
p65/NF-kB KK F. 4 WoR, H7402 401 HBXIP i %35 J5 41 MU A% p65/NF-kB KK B HEh. 24RH RNA THiHEAR
P T A0 P9V PRI HBXIP JER 0L 5, I R 85 AR S AR R 45 R, HBXIP W] 3 k% N p65/NF-«B

FUKSP, SETTTRHE NF-kB (L3R . (R, HBXIP W3 VHE NF-kB {3 5 3 210 (L 40 M

IR LR X R4S ECIHBXIP), #%F T «B (NF-kB), IxBa, T4

FRPEES R363Q25

R R 7 X B H 455 B H (hepatitis B
virus X-interacting protein, HBXIP) & — /> 91 />
AR T 731 JBUEE A 9.6 ku IR0 B AH il B 2 1
B, HAEZENADEYE. #ERiE, HBXIP W L
LM % 9 B (hepatitis B virus, HBV)X £ [
(HBX)I¥) C i e 45, MR HBX 136 1,
JF A2 HBV ({9 25 & i 9]0, HBXIP & fefis 5
survivin FL#% 45 G110 2 5 4100 T2 22 93 5t
FEE3 FATHTIWE TR BL, HBXIP A {H G 1 ]
HBX #5155 140 M =0, i Haa s 9815 40 i 4
S e 1k A0 15 GE S Oy T k25 9 W] HBXIP fi¢
BEAN M BT ) 2y T HLE], ASCUSE T HBXIP (R H
X% R -F kB (nuclear factor-kappa B, NF-kB) #% 5%
TEPERIRE .
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1.1 ##
111 RIEEAMS bk, B R IA A pcDNA3
I pEGFP-c2 A S fR17, NF-kB %65 M i 2k

Jit ki pNF-kB-Luc (5 xNF-kB enhancer elements)
BN AR Pl A s g S R A A
[ ki pRL-TK & H Promega /A ] ; RNA T4k
& pSilencer-3.0-H1 H A = /47 A 40 i &
H7402 8 B 650K N RBER.

1.1.2 IR LORYE. RPMI1640 1537 L AG 4 il
T GIBCO A~ 7] ; Taq DNA 4. T4 DNA &
FLNG e BT N DI 38 4 6 AR ORBE ) A2 ) TR
PR 2] 7= s Lipofectamine 2000 4 F Invitrogen 23
H s R G 2R IR ) €5 %W B Promega 28 T
ECL Western blot %2 {f i 7l & /& 1 Amersham
biosciences 2 i) ; H Pt A HBXIP it #4 i A< % il
# 5 BTN p65/NF-kB HTAM BHTA p-IkB ik
¥ 1 Santa cruz /A )5 B-actin 4 Sigma A ;= .
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1.2.1  ZHMBE 9. B 9% H7402 4 % 1] RPMI 1640
BrgREL, A 10%G2R M55, 100 U/ml # % 2 fl
100 mg/L 8 25, 16 37 CHHAH 5% CO, & fF
BE IR

1.2.2 BRI GL. vl AT B A2 HBXIP 4K 5T
¥ 2% 15 R pcDNA3-hbxip H1 4 & #y g @, 2 |
Marusawa S5PHRIE (1) /7724 i HBXIP LK RNA 1
B, pSilencer-hbxip Fl pSilencer-control Jii k.
AR, FYLET 24 h A RAEAR, Rl KR
70% ~80% AT 4 B . Yt )7 1% 2 | Lipofetamine
2000 BLAFS, # UL 6 h Ja G A 10% 625 M35 1)
SEA R SR . N 02 g pEGFP-c2 5 2 pg
pcDNA3-hbxip B 2 g pSilencer-hbxip 4y, DL
WS P

1.2.3 OGRS FER 2 M. R R R Bk
(pPNF-kB-Luc A1 pRL-TK) Al H #% £ 15 2 &
pcDNA3-hbxip ¥ pSilencer-hbxip L # 4t 4= H7402
A, Hrhig 9Ot FZRERIAEUE pRL-TK I
Zx. WL 40 h JE RGO EBFAR S UL, A
SRR, EEIRN 15 min J5, &R 4028
FEY RS E 1.5 ml BT, 14 000 r/min 20
15 s, 48 BiG/NOHAEE R B ASHE 1.5 ml S0
WL FEREAN S 100l 96 BRI a2 20 (LAR
I ) P 500 A8 P m N 5 T 40 PR R Ao, S B AT
NI, WE 10 s s% 5 A 100 pl
WK (Stop & Glo reagent), V5 K K 758
0 [R] IF RE Bl it B O W O, W E 10 s JE TR
JeH A, REAIS T 3 K. 40 LL pcDNA3
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1.2.4 ARAZE AP A PBS VeG4 2 X5,
1% N 400 pl Zf#E A (300 mmol/L FE B ,
10 mmol/L KCI, 10 mmol/L HEPES pH 7.9,
1.5 mmol/L MgCl,, 0.1 mmol/L EGTA, 1 mmol/L
DTT, 0.4 mmol/L PMSF, & [ 41 il 5178 & 4)s
UK 10 min G 16 wl NP-40, V45 10 s 46420K
# 10 min. 4°C .0 2 min (12 000 r/min), J{IE F
B 500 pl 249 A YEGE 11K, FRIK 4°C B0
2min, F bW . PO TA R B
(420 mmol/L NaCl, 20 mmol/L HEPES pH 7.9, 1%
Triton X-100, 0.5% fii % 0 & # , 1% SDS,
0.2 mmol/L EDTA, 0.1 mmol/L EGTA, 1.5 mmol/L
MgCl,, & g I TR 5 90), ¥K¥#% 20 min )5,
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4°C B> 12 min (14 000 r/min), 35 & & 2047 3 H

1.2.5 e N orHr. H YA (1Y) PBS BE4 i 2 Ik,
SR Je I 40 i 24 £ 9 (10 mmol/L Tris-HC1 pH 8.0,

1 mmol/L EDTA, 150 mmol/L NaCl, 1% NP-40,

1 mmol/L PMSF, 1% SDS, & (B HI 77 &4)
UK_EJCE 20 min, 4°C 12 000 g B0 20 min, Y4k
LS NT. B 30~40 ug B AT 12%
SDS-PAGE 5246, W RHMRA4EE=ME E, 5%
W B ok BT 1 h, N —H0, Bk T A
p65/NF-kB #i A& (1 : 1 000). § Hi A p-IkB $i 1k
(1 :300) A4 Fi A HBXIP Hifk (1 1 000), =ik
W H 2~3h, PBST ¥EME, W almAbiR. itk
) IgG WM H 1 h, PBST YL, %A ECL ik
A SRS
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Fig. 1 Examination of NF-kB transcriptional activity in
H7402 cells by luciferase activity assay

HBXIP increased transcriptional activity of NF-kB in H7402 cells. The
luciferase activity assay was repeated 3 times. Each bar indicates the
mean and standard deviation of 3 identically treated assay wells. *P<

0.05. I: Mock; 2: pcDNA3; 3: pSilencer-control; 4: pcDNA3-hbxip;
5: pSilencer-hbxip.

2.2 HBXIP &0 IkBa AYHHES (k7K F
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Fig. 2 Detection of transfection efficiency
Co-transfection transiently was performed in H7402 cells. (a)
Co-transfected the plasmids of pcDNA3-hbxip and pEGFP-c2 in H7402
cells. (b) H7402 cells in light field.
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Fig. 3 [Expression levels of phosphorylation of IkBa were
examined by Western blot analysis in H7402 cells

The levels of phosphorylation of IkBa were increased significantly by

the transiently transfected with pcDNA3-hbxip in H7402 cells, and the

downregulation of HBXIP suppressed the phosphorylation of IkBa. (a)

HBXIP increased the level of IkBa phosphorylation. (b) Results were

analyzed by Glyco Band-Scan software. /: Mock; 2: pcDNA3; 3:
pSilencer-control; 4: pcDNA3-hbxip; 5: pSilencer-hbxip. [1: HBXIP;

[ p-lkBa.

2.3 HBXIP #Ehn4fiE#% A NF-kB BI7KF
NF-xB i 3 LA R P ek 95— B AR 8 A 7E,
AEAERECIRS T, S5 kB 455 DL—Fh R

eWEE T X AEAE T MO0, 40 B 52 20953405 46 R
Ji, IkB A, 1M NF-kB B BOF B 2 Mk,
VAT S IR R e SR PR . Uk, FRATIREUZ R A
K G 2 BN J7 M 5 T HBXIP i KA Ja % N
p65/NF-kB FIAKFHARA. K 4 BoR, B gy
HBXIP JE K 5 v] B 2 4 H7402 40 il k% p65/NF-
kB 2 &, 1 HBXIP JEK 1) RNA 4] B W p#
A% N p65/NF-kB & H 7K.

Fig. 4
extracts of H7402 cells by Western blot analysis

Examination of p65/NF-«kB protein in nuclear

Over-expression of HBXIP in H7402 cells increased the levels of
p65/NF-kB in the nucleus, and downregulation of HBXIP mRNA in the
cells by RNA interference (RNAi) resulted in the opposite results.
B-actin was used as an internal control. /: Mock; 2: pcDNA3; 3:
pSilencer-control; 4: pcDNA3-hbxip; 5: pSilencer-hbxip.
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Melegari 55\ HepG2 4il g v [ 3k 43 £
B X B 1454 5 [ (hepatitis B X-interacting protein,
HBXIP), HH T R#® 5 oM £ WmiE X EH
(hepatitis B virus X, HBX) ) C i 45 7 45 & 1M iy
. CHRARIE, HBXIP AT LAE K survivin [ [A] (5]
T survivin-HBXIP &40, E&Wnl LY
pro-caspase9 &5 & MM P LS5 4E 3] Apafil b, fif
survivin {541 (5 3 ¢ A3 I8 T2 IR A0 18 B )
il caspase & MG PE, 4k ify SZEL AR 40 e 08 T AL
TR B D A4 P 350 %) 9 A FH v B B 52 AL AT A
A ®; HBXIP ik g% 5 N ATP K #6i Y] RNA/DNA
fiEt el hSuv3p 454, FF H HBXIP &5 5347 5 %
SRR NN GG AR E AT R, TRATTHT S A 53 25
RWoR, HBXIP HA R a o sb i /ERS. AT
20 [ W] HBXIP {3k 40 Ji 14 56 (1) 73 -1 BLh, A
W% HBXIP 15 NF-kB 1 R3E4T T #8395

NF-kB 7240 il 4 B 22 A% e s R, i i i 4%
ZREEN RIR NS 5 R RN 0RIET.. 40
G RN e e AR AR FRE . SR AL S A,
NF-kB F 5045 RelA(p65). RelB. c-Rel. p50/105
(NF-kB1) fil p52/p100(NF-kB2) 5 5 ANl b, wl LA
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T R[] 5 B e YR ) — 2R AR, Hh iR 2 2
p50/p65 FUi —ERAK, p50 WK% E LI 2 LR
G, J& pl05 KME bR C i PRI~ 4, %7
L5 DNA AR H e «B A7 751 455384, M
p65 WA 1 ANEE 2 AN e S0 45 f k0. 40 i 7
AR T, NF-«B LAJGTEPERPRAS A7 L 140 Mo
e SRR HEHIE 7 1B 45 S =R
& p50-p65-IkB. NF-«B FIBGHALEI LR 582
IkB M\ NF-«kB 5 &1 A2 b fif, % 5% NF-«B [
K@ i FEA), ke NF-xB KRS, S5
(1) B 7 51 45 4 I 55 42 W [R] DR 1 O 458 B o
NF-«B {136 4k 1 H A0 547 1B ()5 8L AL BT )5
3, 4 NF-«B 52 2105 A RIB, kB BN =58
e g 2 ok, M AE pS0/p6s 5 AR K I
NF-«B iE 1, JEMNG b B A 2 gn iz b, 5
kB F& 7 (kB motif) 41 45 A, MO R 15 T 5k 7
YRR,

AWFFE LK NF-kB (5535 M. IkBa 82
R AL KA A N Al B i% ) NF-kB K P, WL %¢
THE H7402 [T 40 f i HBXIP ok ¢ ik FIFE AT Bk
I} HBXIP %f NF-xB ({5600, 5262 M o AL R R
GRIN g R GOk, HBXIP i %55 H A7 i 8 NF-kB
e EER (B 1), JF H H7402 41 i i R 1k
IkBa 8 FKFHEN (B 3), KB kB =4k
g ik, AR NF-kB &N S0, b Tk
UL NF-«B 75 40 f k% rh K SP 5 i i 42 1y
H7402 4 f %R 1, S ERIEAT I 25 R o, 4
Hik% W p65/NF-xB [ W] 48 2 (K] 4), Hik—
AAIE I TkBa 8 AR A 7K P-4 iy i 1E NF-xB &2
BARRI AR, SR A% N NF-xB & 23800, M
MR AL e S E . 29 HBXIP LR KA
DUBRIS U AR S (25 5, B0 E T Bk &5 R mT 58
PE. g EPrak, AWFST K B HBXIP H A i Y
NF-«B 15 T @42 M/EH, A 8 T B HBXIP {22t 4
JHL B 5 1 437 WL
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Promotion of Transcriptional Activity
of NF-kB Mediated by HBXIP in Hepatoma Cells’

WANG Feng-Ze", SHA Li®, QIAO Ling", WU Lian-Ying", ZHANG Xiao-Dong””, YE Li-Hong"™
("Key Laboratory of Bioactive Material of Ministry of Education, College of Life Sciences, Nankai University, Tianjin 300071, China;
Tianjin Key Laboratory of Microbial Functional Genomics, College of Life Sciences, Nankai University, Tianjin 300071, China)

Abstract Hepatitis B virus X-interacting protein (HBXIP), a cofactor of survivin, previously had been found to
promote cell proliferation. In order to demonstrate the molecular mechanisms the effect of HBXIP on
transcriptional activity of NF-kB was investigated. The eukaryotic expression vector of HBXIP (pcDNA3-hbxip),
or the RNA interference vector of HBXIP (pSilencer-hbxip) and NF-k B luciferase reporter (pNF-kB-Luc) were
co-transfected into H7402 hepatoma cells. The pRL-TK vector was used as an internal control for normalization of
luciferase activity, and the luciferase activity was determined by using the dual luciferase reporter assay system.
The luciferase assay indicated that the over-expression of HBXIP could stimulated NF-kB transcriptional activity
in H7402 hepatoma cells. RNA interference (RNA1) targeting HBXIP mRNA resulted in the opposite effects.
Statistically no significant difference was observed between the control cells and pcDNA3 empty vector-transfected
cells or pSilencer-control transfected cells. The phosphorylation level of IkBa, an inhibitor of NF-«kB, was
increased by Western blot analysis when over-expression of HBXIP in H7402 cells. The p65/NF-kB level in
nucleus extraction from H7402 cells was examined by Western blot analysis after transfection. The data indicated
that over-expression of HBXIP in H7402 cells was able to increase the levels of p65/NF-kB in the nucleus.
However, down-regulation of HBXIP mRNA in the cells by RNAi resulted in the opposite results. In conclusion,
HBXIP is involved in cell proliferation by regulating NF-kB signal pathway.
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