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[ E] 89 :BRCRTRMEE X H&A( hepatitis B virus X protein, HBX )@ i 4% 5% 5 [F - NF-kB 15 538 [ A 6] 20 g
AT WESMEM . 7 ik gl RE 55 e PEGFP-NI-HBX JFORE A9 A TE % FF 40 R 102( Lo2/HBX ) FI AT 41 R HepG2
( HepG2/HBX ), F45 544 NF-«B BHWFImkag — i 23 H BRER( pyrrolidine dithiocarbamate, PDTC )BHIT NF-kB 17 53 % , iz
AT PEGFP-N1-HBX YL RS A A PDTC FiJ& L02 #1 HepG2 21 it Y 21 it JE1 1 5 4 T , Western blotting 45 NF-kB i
Fik, R NTHE T REREY: PEGFP-N1-HBX Y L02/HBX 1 HepG2/HBX 4. 5x%F R4 L02 40 MiAH Lt , L02/HBX 4
TR B S 3mL (31.31 £0.51 )% ws ( 14.05 £0.09 )% ,P <0.05 J;H: G, /G, 4N ] @ 338 i, S 01R0 G, /M 340t Eb
B /D, 542 HepG2 ANAEAA LE , HepG2/HBX A0M I TR B Z F4AK (1.21 £0.04 )% vs (10.26 £0.10 )% ,P <0.05 ]; H
G,/ G, WI4na He 6 s 25 /0, S I G,/ M 0140 M He 136 hn. PDTC 4E F J& , LO2/HBX/PDTC ZH T3] (40.33 £0.07 )% 1K
Go/ G, AN L9195 L02/HBX 2H 340, G, /M 40 L4 B S /L , 1Ml HepG2/HBX/PDTC ZHJH =4[ (5.45 +0.07 )% 1}
G,/ G, W4 EL 155 HepG2/HBX 41 & 341, S WA G, /M 39140 LA St ydi 2D , (0 LR T 3R T 5% I8 HepG2 41, West-
ern blotting 45 4 /R, LO2/HBX 4fi il NF-«B 3235 .2 T 1, M HepG2/HBX 4ii il NF-«B 3% ik i H4 i, L02/HBX/PDTC F1
HepG2/HBX/PDTC 4iifitl NF-xB JLPARFiA, £ 4 :HBX A FRIEH® A0 102 NF-«B 2 (B3 15, FHLHE 40 0 51 309 , £ 1k 40
YA T 5 T HBX AT 3 AT MM R HepG2 Y NF-«B 25 [ A5 , I 20 1300 , 300 A8 A e 0 1=

[ X$iR ] AR X HA AW T NF-«B
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Apoptotic induction effect of hepatitis B virus X protein on different hepatocyte
lines

YANG Qian, DENG Zhi-hua, HE Dan-dan ( Department of Gastroenterology, Second Affiliated Hospital of Shanxi Medi-
cal University, Taiyuan 030001, Shanxi, China )

[ Abstract ] Objective: To study the effect of NF-kB signaling pathway for hepatitis B virus X protein ( HBX ) on the ap-
optosis of different hepatocyte lines. Methods: To establish the normal hepatic cell LO2 and hepatic cancer cell HepG2
stably transfected with PEGFP-N1-HBX plasmid ( 102/HBX or HepG2/HBX cells ). NF-kB signaling pathway inhibitor pyr-
rolidine dithiocarbamate ( PDTC. ) was used to cut off NF-kB signal transduction in LO2 and HepG2 cells. Flow cytometry
was applied to study the cell cycle and apoptosis of LO2 and HepG2 cells before and after PEGFP-N1-HBX transfection as
well as before and after PDTC treatment. Western blotting was used to examine the expression of NF-kB. Results: 102/
HBX cells and HepG2/HBX cells stably transfected with PEGFP-N1-HBX were established successfully. The apoptosis of
102/HBX cells significantly increased compared with the control 102 cells [ (31.31 £0.51 )% vs ( 14.05 £0.09 )% , P <
0.05 ], and the proportion of cells in G,/G, stage increased with cells in S and G,/M stage decreased. The apoptosis of
HepG2/HBX cells significantly decreased compared with the control HepG2 cells ([ 1.21 £0.04 1% wvs [ 10.26 0. 10 1% ,
P <0.05), and the proportion of cells in G,/G, stage decreased with cells in S and G,/M stage increased. After PDTC
treatment , the proportion of 102/HBX/PDTC cells in G,/G, phase increased significantly ([ 40.33 +0.07 1% ), while that
in S and G,/M phase decreased remarkably, and the apoptosis rate ([ 5.45 +0.07 ]% ) was at a significantly higher level
compared with 1.02/HBX cells. The apoptosis and the proportion of cells in G,/G, phase of HepG2/HBX/PDTC were in-
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creased significantly, and decreased remarkably in S and G,/M phase, while the apoptosis rate was still lower than the

HepG2 cells. The expression of NF-kB protein was significantly decreased in L02/HBX cells but increased in HepG2/HBX

cells compared with the control cells. There was almost no expression of NF-kB protein in 1L02/HBX/PDTC and HepG2/

HBX/PDTC cells. Conclusion: HBX can retard the cell cycle of normal hepatic 102 cells and facilitate their apoptosis

through down-regulating the expression of NF-kB protein. HBX can accelerate the cell cycle of hepatic cancer HepG2 cells

and suppress the apoptosis through up-regulating the expression of NF-kB protein.

[ Key words ] hepatitis B virus X protein; cell cycle; apoptosis; NF-kB

SR A EE X 85 F( hepatitis B virus X pro-
tein, HBX )J&—Fh Z I BE & H , nl 8 i fe A #l
12 55 Al 7 200 L JRL S0 A5 e e, 3 i 9015 4 L
ST AR SR TR A AR I K A R R R vk
EEHEEMEM. NF-«B &—R UG Z M FE 5H
-, AL SE b T T P A TR g 2 Y T
WRIFSET =AM GIER o AR R
W], HBX REIHL 5 5 NF-kB {5 1 i AT 141 55 240
Mo S, ASBIFFE PR T HBX AN [a] 20 g ke 4
TR SE I S AL , A 8 R 3R 7 4 i S A

1 HRE5HE

1.1 fmfetkde £ RAH

2] PEGFP-N1-HBX JFi ki Hy Ll 74 125 B K 24 1
AW E 5 et B 2 R AE , N 4 102 1
H PRk BE i Rk e A Wt 5 A A =t
ST, NI HepG2 M ARG 2= 17, 102 41
i AR R 20 80h 15% Ji 4F 135 () RPMI 1640 15
I3k, HepG2 4 MU f RT3 8CH 109% a4 I (1)
DMEM #5556, Wi & ¥ % F 37 C BB 4 5%
CO, ARG B (35 3240 35 9% . B BUIAR 4% YL 74 Li-
pofectamine™ 2000 , G418 14 H Invitrogen 2\ 7 ; An-
nexin V-FITC AT & B BD 2A &l 5 Bk il 2
KA AW H Omega 23 F) . FACSort K3 2 41 o {2 1)
H BD A+,
1.2 G418 Jj it iR # & K3

BT K 102 40 M dE A T 24 FLAH,
24 hiG BRI G418, ¥ Y G418 it
e BEHRR B2 0,100,200 300,400 500,600 700,800 .
900.1 000 .1 100 pg/ml, {45 77 JE K i F o
2 ~3 d B — kB FRAL B H LSS0 B Y AR K
B, ANIEAE 10 ~ 14 d NETBIET- A FAR G418
Jo iR B R B TR e, G418 YRR B A i e Uk
FE—2F . HepG2 4H i e S8 [ I .
1.3 102 @@ fefe HepG2 4m Aol 45 4« 55 if i

102 4l T 6 fLAkH , #% B8 Lipofectami-
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ne' 2000 JE BRI E VLR BB, RO R BTAR L 1:2.5
() L Y 102 4, 7% 4% 5 h J5 B4 5 15% JiG 2k
MR FR5E, 5% 48 h K AT Ak, % 1 1% 6
Fefl, 5575 F 6 FLAR R, Rrdi MG B IS FH 37400 me/L
GA18 Y5 S i 158 BH PR B, 0 4 22 o) M 2H 41 i 4
TRAET I , S AL AT 1 40 e A B Ay PR B e, kR
FHPE et — 259 KB 7%, A 200 mg/L G418
(3SR BRI 1 AL A0 250 HepG2 4 M 5% Y4
Fiie L BR A I, G418 Tk ik B2 700 mg/L, 4E+F
WEEH 350 mg/L, VIR BURR A2 3k HBX Y 5% 3 K]
Al kk 102/HBX F1 HepG2/HBX , ¥ 25 Jii i %if i £
2Ny 4 9 102/PEGFP-N1 F1 HepG2/PEGFP-NI ,
TEH X R ZH AN A 44 24 102 F1 HepG2..
1.4 % k4B E R HEINK 1L02/HBX Fo HepG2/
HBX #a . HBX #9 & A

PN B B SR E % ¢ PEGFP-N1-HBX
ki 102/HBX il HepG2/HBX ZH il EGFP 245
FERM IR PO BB T 490 nm $HMEBUE M
SR E YL S AN ML EGFP 45 3L R A 2235, 0 )
PL LO2/PEGFP-N1 ., L02 4 fifi #1 HepG2/PEGFP-NI |
HepG2 4 ELAE Jy X
1.5 Western blotting ¥ #4 € 4% 4 J& 4@ i F HBX
FE a0 RA

WSO T RSCA F SA E , R ffe H BECA PEE
EWRIEIG , - 80 CIRAFE . HRUAHMIEE S 17
SDS-PAGE Hiik , #8521 T 5 E1 T NC & I, 3 K
FRE 1 h, A BRPTA 5B HBX 55—k
(1:1000),4 CHEE LR, LA TBST JRHEVER 3 1K,
FER S min, I S5HIN A —PUBFE 1 h, TBST Pk
JIEE 3 YR( YK 10 min ), ECL B458 k2 & OGIK ) £ 46
ME AL, 433 LL L02/PEGFP-N1 102 4l fits A
HepG2/PEGFP-N1 .HepG2 4l i % B
1.6 Western blotting # 4 M| 28 f 4% + p65/NF-kB
EG e Rk R

W35 B4R K 19 102/HBX Hl HepG2/HBX 4
MUBEAD T 24 LA, FR4AEIG REJS I A PDTC , TR 3%
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FRIE R M FAE, i PDTC 29 57351 4 5,10 .20,
30.50 wmol/L,24 h Ji5 WEA ML A , If-4a U2 M
HH,EHER. Western blotting ¥l 4% PDTC ¥
VEFIJG 40 M 4% 9 NF-kB (4 5. AR 4 5250 45 11, 20
pwmol/LPDTC /EHAIMLSS , #% N NF-«B 13t e /b, B
BN PDTC A EVE UL, T8 PDTC 1F S % ¢
0 M Ay 4 & L02/HBX/PDTC Hl HepG2/HBX/
PDTC.

A3 A F 6 B0AR 1 BT 102 AT HepG2 |
102/HBX H1 HepG2/HBX. L02/HBX/PDTC #i
HepG2/HBX/PDTC 411, 4 B4 g #% £ 11 ( 4% 351
VLB ) R R e 453, 17 SDS-PAGE,
HUFG S BN IR AT A 2 L, B 37 CHPAT 1 h K
—PHi( RPTA NF-«B 558 BEHUA ) FH S5 P W B
1 000f%,4 C Je Bt &, i F RT3 & [ ik
(actin )YEXFBE( 1:1 000 ), PBST PEAsE. K —Ht H
1 x TBSTHiFE 3 000 1% 3 B HR S 1Y —T RN A
THUTAER =R R SE RS )VEH] 1 h, PBST
VR, B AY ECL 0N S =Mt 52, IR 35
UVP F3Hr e % 7 2 T4 4 f oAt
1.7 AR RAn 4 3w & & PDTC A Al /&
2m 6L 49 4m A8 JB) A 4 A e OB 1o

A3 IS B3R 6 4 4 A ) AR ER 20 L, in A

IIIIIII!IIIIII!lIIIII!

LW, = 20°C [ o %, U B0 J5 PBS #8300
HJE e ML €, it A 10 wg/ml RNase, 37 C Wi &
15 min, B BLAL T 2GS 4 30 min, W =040
ASCHS WU 240 B R 91 3 A i L. SRS EL AR 3 IR

FEo3 S 3R 6 28 4 i il B H 4 AR, 2
DI EREFRI 200 B et i85 K 4 i s T
200 pl Z5GZ2 vPh, A S wl Annexin-V-FITC Fl
10 pl PR, IR BGY A 15 min, AR RLAE
FERILIR B I 150l &5 4 28 vhif, L ALK
YU TR, R S 3 WK
1.8 “itzan

SEIEARE L « + 5 R, SR SPSS13. 0 Bt
TG00, 241 e BORH LA O 2553047, 41 1)
e ] LSD-t K36, P <0.05 8% P <0.01 ExREH
Aot E L.

2 & R

2.1 102/HBX # HepG2/HBX i EGFP #) &

2.y

FasE ¥ Yt PEGFP-N1-HBX J&i ki J5, % L02 F
HepG2 41 fitd 75 31 B 5¢ ) W flUBe T~ 2%, #% Yo i ki
PEGFP-N1-HBX 1% ik PEGFP-N1 ()40 e A5 ¢
FIB s RIG YL AR W2 FBCE 1 ),

IIIII!

B 1 FREFF PEGFP-N1-HBX JT#i/5 L02 1 HepG2 A EGFP HFRiA
Fig.1 Expression of EGFP in L02 and HepG2 cells after stable transfection with PEGFP-N1-HBX plasmid
A: LO2/HBX cells ( x200 ); B: 102/PEGFP-N1 cells ( x200 ); C: L02 cells ( x200); D: HepG2/HBX cells ( x 100 );
E: HepG2/PEGFP-N1 cells ( x100 ); F: HepG2 cells ( x 100 )

2.2 102/HBX #= HepG2/HBX Zmfi. ¥ HBX % & #)
Fik

Western blotting I 45 (& 2 ) 7] U, Fo 0 %
Yt PEGFP-N1-HBX JFRi i 102 F1 HepG2 4 il rh 47
HBX 25 363K, 11725 TR K 25 1 % e 2 DUJAS: DA %)
HBX 25 F1 19 457i7 o 45 RIESE T PEGFP-N1-HBX
JFORLRCIN 5% Y 102 A1 HepG2 41 i, 76 W £ 2 323k
HBX AY%%: £E R 40 g % 1L02/HBX Fl HepG2/HBX 14
Y.
2.2 102/HBX #= HepG2/HBX %8 4z M NF-kB #

F A K

2R 3 )R UL, X REZE 102 dffAH L, 102/
HBX #fi ffl NF-«B 335K F W] & T B[ (0.561 +
0.018 ) ws (1.152 £0.009 ), P <0.05 ], 5XIE4
HepG2 41l s 4 1t , HepG2/HBX 4 i NF-xB %35 7K
SR FERIN(1.589 £0.007 ) vs (1.102 £0. 01 ),
P<0.05 ], 1in A PDTC J&i, LO2/HBX/PDTC Al
HepG2/HBX/PDTC ZH4H il NF-kB 35 °H(0.215 +
0.017 )A1( 0. 187 +0. 003 ), JL-F A1k, b
W1, HBX e S Ye vl T I E 5 i 102 4 e NF-«B
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BB RO T AT HepG2 41 NF-«B 25 1
IR, KAV T 4R TR

1 2 3

—HBX

4 5 6

—B-actin

B-actin

2 #% PEGFP-N1-HBX R/
L02 #1 HepG2 ZHff1 4 HBX & HHIRIX
Fig. 2 Expression of HBX protein in L02 and HepG2 cells
stably transfected with PEGFP-N1-HBX plasmid
1: LO2/HBX cells; 2: 1L02/PEGFP-N1 cells;
3: 102 cells; 4: HepG2/HBX cells;
5: HepG2/PEGFP-N1 cells; 6: HepG2 cells

1 2 3

4 5 6
R ..

3 PEGFP-N1-HBX #3815 % PDTC
JINEI/Z L02 #1 HepG2 #HfE 1 NF-kB B Ri%
Fig. 3 Expression of NF-kB before and after

PEGFP-N1-HBX transfection as well
as before and after PDTC treatment
1: 102 cells; 2: L0O2/HBX cells; 3: 102 /HBX/PDTC
cells; 4: HepG2 cells; 5: HepG2/HBX cells;
6: HepG2/HBX/PDTC cells

2.3 A 3 F PEGFP-NI-HBX Jf # 3t L02 #=
HepG2 #mfit &) 4 5~ 04 % @)

PR AR KN e B, 5% B A 102 4 i A
., 102/HBX 40ff G,/ G, HH4H i Eb 5] 25 14 Jn, S 3
F1G,/M B2 i LE 451 B i s /D, 1.02/HBX/PDTC
AN PDTC BHITFI G,/ G, 191 40 Jd L 1] S5 =5 38
G,/M AL L s P <0.05,% 1),

5555 B 41 9% HepG2 4i L A1 EE , HepG2/HBX
YL G,/ G, S 20 B L 5] S 25 sk 2L, S AT G,/ M 1 4
i L 451 B 34 %2, HepG2/HBX/PDTC %K /il PDTC
RELIBT I 20 G,/ G, 10 448 B L 451) b =2 38 (R A3 (IR T
HepG2 ZHAU4H ; HepG2/HBX/PDTC 41 S #Fl G,/M
$01 200 H LE A5 B Sk 92D (RS T HepG2 (P <
0.05,%2). LiRWFIE4s SR 8o, HBX ] BH s 1 &
JHF 102 4 i 200 At ) S 2R , i o 88 HepG2 4l
%) 240 S B A A

%1 PEGFP-N1-HBX ¥ #%i/5 % PDTC
NI/ 102 fARaRI AR A % ,x +5)
Tab.1 Cell cycle of L02 cells before and after
PEGFP-N1-HBX transfection as well as before
and after PDTC treatment( % ,x =5 )

Cell Go/G, S G/M

L02 49.09+0.12 30.16+0.08  20.77 £0.09
L02/HBX 68.47 +0.14* 15.99£0.21* 15.40+0.15*
LO2/HBX/PDTC ~ 75.72 +0.09 ° 14.05 +0.17 4.41+0.15°

4 P<0.05 vs 102 cells, "P <0.05 vs L02/HBX cells

%2 PEGFP-N1-HBX #3815 % PDTC IAHIE
#) HepG2 AR % ,x £5)
Tab. 2 Cell cycle of HepG2 cells before and after
PEGFP-N1-HBX transfection as well as before and
after PDTC treatment( % ,x s )

Cell Go/G, S G,/M
HepG2 63.40£2.2  23.96+1.17 12.64+1.31
HepG2/HBX 37.85+1.15% 42.46+1.13* 20.14+1.13*
HepG2/HBX/PDTC  50.14 +1.12° 31.12+2.11° 16.56+1.22°

*P <0.05 vs HepG2/HBX cells; *P <0.05 vs HepG2 cells

2.4 #E H4 PEGFP-N1-HBX Ji#3t 102 %8 g
HepG2 2 itL 8 1= 89 %5 )

2% Annexin V/PI ARic 7% i 2 40 it AR A I & BR,
Yt PEGFP-N1-HBX UKL 5 9 102/HBX 4L I8 1=
FR(31.31 £0.51 )%, B IR 4] 102 40 Y
(14.05 +0.09 )% W EHEINC P <0.05 ). LO2/HBX/
PDTC ZH 40 M T2 4 40. 33 £0. 07 )% , B AR NBH
Wrifl 2 L02/HBX 4 il i 3 T2 W WG i ( P <
0.05).

¥4t PEGFP-N1-HBX Jivki /5 1) HepG2/HBX 4
JEPIT R R 1.21 0. 04 )% , B HRA] HepG2 4fififd
B 10. 26 + 0. 10 )% & FHFEAK( P <0.05), A
HepG2/HBX/PDTC 41 21 Ml # 12 % h (5. 45 =
0.07 )% , A SNBHWTFI 4L 102/HB 40 i) 58 7% 8
ERINCP <0.05), H I T F A58 T X 4l
HepG2 #Hffi( P <0.05,& 4 )., Htal W, HBX Al {i¢
PEIEH 102 JFFAHME I T, 1 90 98 HepG2 41 At 97
T-. NF-kB {558 9% PDTC FHIT G , HBX XF1E %
JF 200 B A AR O 1 P 34 5, T T T 9 40 i 1 4100 i
VAT PV, (H 550 HR A PR 4 A B, 15 R 3k
TR
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g = E & E E
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z 2 2 g S .ol B B B

: 2] E S | 2 o

: 2! e e ” 5 < A ™ Wl

T10° 10° 10 10° 104 100 10' 10° 10° 10+  10° 10' 10* 10° 10° ~10° 10" 10° 10° 10*  10° 10' 10° 10° 104 ~10° 10' 10° 10° 10*
4 #3t PEGFP-N1-HBX FAixt L02 51 HepG2 £ Rt 1= B S50

Fig.4 Influence of PEGFP-N1-HBX transfection on apoptosis of L02 and HepG2 cells
A: 102 cells; B: L0O2/HBX cells; C: 102 /7HBX/PDTC cells;
D: HepG2 cells; E: HepG2/HBX cells; F: HepG2/HBX/PDTC cells
3 o g L) 88 25 00, S ST G,/ M3 200 i L £
, TE

HF4m e 985 ( hepatocellular carcinoma, HCC ) J& 5%
UL EE I 2 — , R ERIERESE TR A 3 7,
EVFZAE HCC R4E R B ZRE T, 181 HBV By
R . WATR2E G R R R, K
S DCRIEOE B AR SR 29 80% 1 HCC 5 HBV
PRI A 5, T R 24 55% B T 1 HBV J e 5]
. WS UESE, HBY SEH 41 4 A 88 A T
BEHE( open reading frame ,ORF )C .S P Fl X 4, 4>
K224 32 000 bp, HBX FEF T HBV FEHF LS 1
374 ~ 1 838 A% 11 R Z ], £ 24 465 bp, & HBV
DNA Hfge /Ml —4~ ORF, H 2 Th Ak H & i B 19 X
B, GRS R 154 DR IEFR LAY 4> TR 200 17 000
M) X 8. HBX Al 7% 5 S di it K 55
B DNA MBS KA M8 7245, iX LE T RE 1T Rk 5 R
RMHCC MEERABVMER, —ikib ik
PYSZEG O F B HBX AT 5 |3 40 i S S0 BEL 4 R 4
P HA A AFST 7 B, HBX REIIHI 40 i T,
T UL, HBX S 40 - 0 ¢ RAR L 42 . A
W50 R, HBX 5 98 1 5 0L 8 5 AL, B
HBX RE R LA P A A8 1=, o ] LA sl JFF 440 i o7
T, Shih 25 " HER HBX X8 152 0 A [ 4 i 2
RFGRRGE M. H, 25 HBX % 40
MLJAT-AE HCC & A AR FHBLE A SRR A AR
FEFIA HBX (4 Rk L02/HBX il HepG2/HBX, ¥l
KANMIANEE HBX FHXF 102 F1 HepG2 41 fifd J&1 11
AT A5

WFFESs SR o, 15 F A0 & 102 40 g 55 g
HBX Ji7,G,/G, 1 40 iy kb 1) & 25 384, S #W A1 G, /M
140 M LA B S 0s D, B HBX o] 41 1E 5 40 it
G,/ G, W4 S WA G,/ M Ak, BEH 4 it & 1) ik
o M4 AR HepG2 #54t HBX J5, G,/ G, A4

% $8 HBX nlfE gt 4n i G,/ G, W4 S
H1 G,/ M FEAL, Jin3s 4 i J8 30T R

[ B X F 5% 340 38 3 Annexin V/PI Fric 125 i 2%
AR AR S RE T, & 0 102/ HBX 4 fi i T~ 345
XTHRZH 102 20 g B 2 15 0, 7 HepG2/HBX 4 ifd
TRBN FRZH HepG2 41 il 1 5 F&AIX, 3% $2 78 HBX
XFAS ) JFF A 28 %) 0 T R A TS TR], X6 1 40
e 102 RBOMAEHEI T, X F I 405 HepG2 28
AT . AN, 3K —J7 T A F) T 90 20 P
(A0 RN TCRR MG 5, 55— 5 T AT 3 2o ke 240 L PN 1)
S B UKL, A7 R0 A 1 B A, SR 8 | A L Y
R

NF-kB 2 241 Al P 8 62 1Y) 5 s R, 38 & D[] 5
s IR RAKMIE AR e, e EOIRET,
NF-«kB 5§19 IcB-a 456, LL— B RGBT 1B
KAEET KN, M e 2B MM+ A 220 25
W ISR HIUS  IkB-o & AR BEIR fh T Rt , NF-
kB BENAE T R I A ML SRR 55,
IR . LR 2R A AR R R
SRS 5008 SN AR T 40 M 384 58 R g A=
SR 2 PDTC & NF-kB 5 SR 3], &
A A A I R B TkB-o, AT ARG 3 41 4 NF-
kB BTG AL ] 48 A% N 5 , DA FELT NF-«B 1Y
SRRSO AR R W, HBX AR TS
NF-kB , H(H FHLA RS 28 A A% , (0 Js T Jk P 3 A 3
0, A7 R T e A0 L ) A 1 RN TCBR B4 5, -5 s A e iy
JH TR 2 DA O

IRAREIESE HBX XA [ 41 A 2 08 T 1
TR, A6 e a1, 1 — 25 R ot =X 40 B 4304 )
PDTC YEH 24 h J5 ) LO2/HBX . HepG2/HBX 4l iy
FI AT IE IR AR AR T, 25 3R & P L02/HBX/PDTC
YA AR M BT L8 T2 S G,/ G, 20 L L 51
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EHOm, S WA G, /M 1A Al B L ) B e 25 i
HepG2/HBX/PDTC 4 55 A Jiit B WG 71 41 9 17~ 2% K
G,/ G, HAZN A b 451 &b 25 48 fin L S A AT G,/M HA 40 it e
B3 9 20, E FC O T SR TR T 0 IR ZH HepG2 2
M, FIRBFSESE R, HBX %A ) BT 20 i R T
PR VE R 7T B8 55 5 NF-«B 15 53 i 19 40
AKX

AR FE 3 — 238 15 Western blotting 325 46 ] 1
L02 7l HepG2 4 i’ i J XA PDTC i i 40 ffd
#H NF-B S FIERIE , 450 R 54 4y HBX B
LO2 Zfffi( LO2/HBX ) i #% Hh NF-kB £ik B & T
W, T %% Y HBX LR 4 HepG2 4 Jfi( HepG2/HBX )
A% NF-«B ik B FH . PDTC /EH 24 h
J& ,102/HBX £l HepG2/HBX 4 i #% ' NF-kB ik
BULT R% . a5 LR, HBX % Je E & T 41
LO2 J& , Al i R4 NF-kB 2 (A 3K , 1 BELA 40 i
JEIIE AR, 8 2 200 A O T 5 T HBX B% Y R A0
HepG2 &, AT i 38 i NF-xB 25 FH B9 21k, i 4
L E IR SR A R T AR ATt & B, NF-kB
S5 2 PDTC BHWT IS , HBX X 1E & T 41 i ) 4
HEJE TR FH R 100 0T P98 200 A6 A 00 46 9 T FH s
55, (H 5500 REZE TR A AR L, 475 330 R Al i T4
o IS —J5 1 n e J2 NF-«B {5 53 fi FH W A~
RS, 53 77 1l BE & NF-«B {5 518 % H J& HBX
WA R I T AE A iR 2 —, i A A
A5 38 i, FLHLR 5 i — 2D 5%

[& % 3 Wk ]
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