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Hepatitis B virus X protein induces AFP expression by activation of NF-kB
signaling pathway
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technology , Wuhan 430030, China )

Abstract ;: Objective ~ To study the effect of NF-kB signaling pathway for HBx on up-regulation of
alpha-fetoprotein ( AFP ) . Methods On the basis of the establishment of LO2-HBx cell line with stable
transfected HBx gene, NF-kB signaling pathway blocker PDTC was introduced to cut off its signal
transduction , double fluorescent staining and laser scanning confocal microscopy were applied to study the
activation and deactivation of NF-kB signaling pathway, and real-time PCR and Western Blot were facilitated
to observe the expression of AFP gene before and after the HBx transfection as well as treating with PDTC.
Results The NF-kB signaling pathway of Lo2-HBx cells was activated after transfection with HBx gene.
When compared with control Lo2 cells without treatment, the mRNA and protein levels of AFP in Lo2-HBx
cells increased (2.78 £0.43) and (4.72 +0.53) times respectively, this difference was of statistical
significance (P < 0. 05). But the mRNA levels of AFP decreased to (1.40 £0.16), and at the same
time the expression of AFP also reduced to (3.12 +0.44) (P <0.05) when the NF-«kB signaling pathway
was blocked after treated by 50 wmol/L PDTC for 24h respectively. Conclusions NF-kB signaling pathway
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is one of the routes for HBx to up-regulate the expression of AFP.
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CHFHRE X HH (HBx) & —FMZIWEEHEH,
RE) Z OB S AR RS 3 7, 2 5 AR 4,
5 F 5 B R 9 R R R AR Y IR R
H ( alpha-fetoprotein , AFP ) , B K 8 i A T & &
JHF 988 B WG DR 32 Wi AL A7 D0 . AFP BR AR £
HIAE D) G, AR S S s R TR AR
KT RGBSR IA%E" R
&V JH 4 PR B i (HCC) 835 70% DL B i Y Il
5 AFP 7K P B W 2 &, H A #80 fvE AFP [
&, AW AFP LA HCC vh A3 AN [A] #9 2 3% 8 22 4L
il o N T - kB(NF-xB) & —KIHE) iz A% 5
S TR SO I T DL 45 2 R R Y R B S
FIBIRET A SCHR T HBX 2 75 A 3 i 7% NF-«B
T R W ARP [ 3R 3k, O SO BT IR 9T &
2 P A R AR A .

1 BT E

1.1 #BFaR

1EH A LO2 4if Jfd 32 #1 pcDNA3. 1-HBx J 4%
SR AR A7 . DMEM 5 7% 35 F I 2 1L 0 1 F Hy-
clone @] ; JIg i {& %% 4t | lipofectamine 2000, G418
A 3& [# TInvitrogen 23 &) 7= 8k 52 x SYBR Green mix i
H TOYOBO 2~ &), ¥t A HBx H.yr M T CHEMICON
AR Z S BESUR B-acting, BLHT A NF-kB
LA AT A AFP B4l T Santa Cruze 23 w5 F 471
Bl FITC-1gG 477 {4 F1 itk v ¢ — &t 2 & H R ( PDTC)
W Sigma 2% W) ; 2 R MEHE S v (PCR ) 51 ¥ E
W2 T s 9800 XUBR 0O 19 il 3 R AR B
NIKON 2% m] 7 il 3 %€ O 2 & PCR X (7000 #1) 3y
FE ABL 2w 77 i o
1.2 X®WHE
1.2.1 #24A%XHBx® L2 w055 %
2 f LO2 4 4 Fh T 24 fLtkH,FES 10% s
A= I3 B DMEM 15 5% 3k v AE K 52 60% ~ 80% fil
B o KNG B L G 1 5 G peDNA3. 1-HBx , #% i
M AU AR . Bt )s 24 h, LU 1:24 AL AR
Sy ATAE 24 fLtkb o JHE 500 mg/L G418 /Y 1 5f
W e 20 d, Wk B BE L O & 250 mg/L
GA18 MG FR W4+, HEE . MM ERmA
4 LO2-HBx 4l & o 3 i 20 M € A, 240 M0 S 2 41

HBx; AFP; NF-«kB; Signaling Pathway; Carcinoma , Hepatocellular

X5 1% 4 L & HE AT % 8 o LO2 4f i Al LO2-HBx
90 4y S B2 R B R b, T 37 Co 4 i SRS
Kig% 48 hJ5 HUH, W R AR 2% vhUR PBS W Uk 3 Ik,
PIER + B (1:1) [E % 30 min; 1E 8 2 1ML 35 B
30 min 5, A 1:100 £5 5 B (9 HBx bt A\ H4i,
4 CHEFLKE,PBS ¥ 3 W, REMAFH B =
P, ZE iR IBEH 30 min; PBS ¥k 3 YK /5 DAB & 4, th
PERE IR B R, BB T AR IR 4 IR

1.2.2 EREZBAENKE LA G & mA PDIC
)6 NF-kB 12 5@ %30 & & & oL W H 40 g
Sy A 3 4l LO2 4 g 41, LO2-HBX 4 fifd 41 K&
50 wmol/L PDTC fE Fi 24h ff§ LO2-HBX 41 fifd 41 .
PDTC £ 41 Jifg W BE J5 im A, /E FH 24 h J5 B, PBS
Ve 3 W, N + BEE(L: 1) [ & 10 min, PBS ¥
3¥,0.25% triton — X100 &3 10 min, 1F & 2F 1M
W E M 30 min J5 0 A NF-xB B0 RE BT K
(1:100) ,4 °C yKF6 i 1% 5 5 0 3 4t B FITC-1gG Hit
A (1:500) , % HEIFF 30 min, BLAL AL BE (PT) J g
# 5 min, SR P 5R AR W GUBE I AT 98 O BUbR WL %%,
DL 488 nm il 543 nm XK KA - - TECWME H
mh o, WOKRETRE N 10% .

1.2.3 S8t 2 F PCR B R4 W 4 397 & & m A
PDTC %7 /& LO2 % J&. AFP mRNA # & i% I 3k %)
BOWAERK R LR 3 4140 A, 42 B4 i S RNA, U
RNA {9 & BE R gl B2 o UM [A] 6 9 mRNA 336 5% 5%
cDNA. B 41 ¢DNA ¥ DL B 51 9 fn 2¢O e Bt &2 4
¥ SYBR Green mix (2 x ) # 47 % & PCR & Wi , &>
RN 3 AN AL . AW, o 305 5 S ) cDNA Hi
B S fE A . AFP 51917 31 . Ui R 5'-GAGG-
GAGCGGCTGACATTAT-3" | R ¢ 4 5'-TGTTTCATC-
CACCACCAAGC-3", |§ % MR B-actin B| ¥ JF 4 : I
W N 5'-AGAGGGAAATCGTGCGTGAC-3', T i M
5'-CAATAGTGATGACCTGGCCGT-3", j4 JZ I &k &
25 uL: SYBR Green mix 12. 5 plL, cDNA # At
2 uL,10 wmol/L EYFEI ¥ F1 10 wmol/L T E5| 4
%1 uL, ddH20 8.5 wL, [ 4 1F:94 C 748 %
1 min,40 K 9E ¥ 445 94 C A8 1k 60 5,55 Cik k
60 s,72 CHEAH 60 s,72 C H A 10 min, T )W
56 LG AE ABIT000 %R 1 & ¢ v i 48 3 4 0 (A,
Btk A RO AL G fH . R R IR K T2 R0 A
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WAAER =2 - AAC, AAC = (Ct BRI -
Ct NZEEH) /7 (Ce BIHEX IR - Ct WS 3R ) o

1.2.4 % 7% ¥7 i ( Western Blot ) #& M| 25 3 37 j& &
Ae N PDTC 775 102 Zm i AFP & & 09 & ik Wik
KW m ik 3 40 e, = 2 79 240 W52 4
M EE, % DG iE R250 2 E & H
B o il 4% 10% i SDS- 2R N I Mt ik 70 25 I, 4 % 1Y
BUZ . LABEIKGE N A S50 pg & B & 153 B
HLOIEHANIAS x EFESE Wi (loading buffer ) |, i
KE A Smin A2 PEJF INAE, R H UK &M R
i ,60 V 40 min; 23 B iK, 100 V 90 min, #f 52 IR B
B R BEI AR AR . AR5 B R 2 e & PVDF
b o AFP %% 5 2% 4 45 22 HL 3 200 mA 70 min,
M % B-actin ¥ i 41 ; 15 %€ M i 200 mA ,40 min,
A7 21 9% B8, B I B IR ROR 5 L 5 % B s 03 k) & IR
TEM T he A BB AFP BB, AR Mk R
1:500, 4CHEF R . VEMRE 3 K5 , B i 46 1k il
(HRP) #Ric i S 4t B — H1, TAEW A 1:5000, %
B E 2h 5, Vel — P91, ECL & 4, L i Western
blot |81 4 73 #r B4, 45 2R LA 5E /9 AFP 25 B 2%
1 B e (10D ) 5 B-actin 2577 ) 10D X b 3

1 HBx 7£ 102 1 LO2-HBx Zf it i34 ( x200)

TN T AN )
2.3 EBESRMAN PDTC §i/5 L02 44 fa AFP

mRNA # 5% i

LO2-HBx 41 il AFP mRNA 3 3% 3 LO2 41 il i1
(2.78 +0.43) 1%, 50 pmol/L PDTC {E f 24 h (¥
LO2-HBx 4 i AFP mRNA % ik 24 L02 4 fifg i
(1.40£0.16) %, &/~ # YL J§ AFP mRNA 3 ik B
B EiH(1=6.10,P <0.05),50 wmol/L PDTC FH
Wi NF-«B {5 5 i i J5 AFP mRNA 3% ik B & T i
(1=5.21,P<0.05) (K 3).,

/LG AFP R AR A X R A
1.3 ZHitF e
BAEH % =5 oo NI SPSS 11.5 R4 Ir
Br P, 1 L 1) LBk T e AL 36, 22 4 A TR] 1) 1
R BN RE T 200, P<0.05 X ERA5

R
2 # R

2.1 BERZEHBxW LO2 AMAMNLETE
HBx 75 LO2 # Mg o BA P % 35 (& 1A), 1
LO2-HBx ZfJfs i fHE K35 (B 1B) , H EZ AL F

Ko

2k a0 L
2.2 RAVNGHAARAREERENRE R

BIfE & n N\ PDTC Hij5 NF-kB {5 S & 2% #
EREER
LO2 4 g v NF-«B EZ A F KN (K 2A)
LO2-HBx 4 il ' NF-«B #% 3 3% , #% N AT UL 3R 35 5
N NF-kB 5 4%, PL YL iy 20 8, 4 5 FI 40 68
BhnjE A @ (& 2B) . fil A 50 wmol/LPDTC fE
FH 24 h J5,L02-HBx 4 g #% 'h JL-F- JC NF-kB (1) &
k(K 20),

A 102 41 (HBx BIPEFEE) 5 B:LO2-HBx 4ilfifd (HBx PH:IA ) HBx

2.4 HRBFRMAN PDIC B /5 L02 40 i AFP
EHHRIE

LO2-HBx 4l i AFP 7§ {4 3 ik 4 LO2 41 i (¥
(4.72 £0.53) 1%, 50 wmol/L PDTC fF FH 24 h ¥y
LO2-HBx 4 Jfi AFP & [ 3R ik b LO2 41 e i
(3.12+0.44) {5, WoR% Y HBx J§ AFP % |1 %
KR FE (e =7.82,P <0.05),50 pmol/L
PDTC LI NF-«B {55 il J5 AFP & [ £ 5 &
T (t=4.13,P<0.05) (K 4),
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Hi NF-k B PI Merged

2 Begenin K& PDTC MAKGJG NF-kB {55l B0 R I 00 ( x200) A LO2 4fififg (NF-«B £ T HI%) ; B:L02-HBx
i (NF-xB A58, HAZNWA L) 5 CA PDTC (% LO2-HBx 4l (NF-kB K855 , % N FRIBTHK)

: I 2 3

K 4
| — A p— \|]
< 3
z
%

2 2)
> T :
<
2! @E= A — o
= s
i o

1

4 Ui JE KM A PDTC [ JG 4 4140 fd b AFP B g R
B3 FR B PDTC il J5 4 4141 AFP mRNA 95 5 1:102 i 2. L02-HBx S; 3. L02-HBx 411 +
i 1:102 4Hff; 2:L02-HBx 25 3:L02-HBx 4iff + 50 pmol/L PDTC
50 pmol/L PDTC
:1) 5 102 ZHMi b3 P <0.05;2) 5 102-HBx ZHMl L3, P <
0.05
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3 #

HBx {2 —F Z Ui fie R B, & Al 38 o o 45 g
PR 2% 3k LB 1 (R)AH BLAE R, 00 2 AR Al i fE 5 7%
S %, 3R] B 7% HIF-1o, NF-kB, AP-1, SP1 Fi
oct-1 85 Z2 Pl % 1 5% [R5, 53 ) 440 G ) 34 7 L o Ak
VT, 4R R OB AR Y I R 0 TR 2 2 i 24
7 Ao A0 IR AR I, HBX 5 )
T IB 45 A, LRGP S T A R R
HBx jifl 11 1% 1k TIKKo F1 TKKB {55 30 61 5+ 1B
R AL, — 2 3 8 kB Z ZALAE A RN 30
R fif 2 7, NF-wB M 2% 2 & 1 b Bk ok,
B 28 M A%, WK O HL B S YOS O R R T B SR
I M LB L N PDTC & NF-kB 45 5 4 1 40
390, & AT I AR E M PR TkB A T A AL 3
il NF-«B B {5 £k F0 10 20 ff 4% N % 7%, BHL Wt NF-«B
(e B Y R R (o S

AFP 2 WG 199 el B9 ¥ 48 0 0 S 5 4 i R
SR ARTE PR W TS AFP 3 D St TR s /b
6 ~8 H B & e AR, ALK& A3, AFP
A= A R o 2 SO o U AN s g 4
P P L Ak, A8 DL R . R
AFP J& HCC 22\ 09 Mg a5 ie 40, (HA5 A 20 3 43 B
& AFP JK -7 1E & 35 Bl , HARSNIF 58 b & 3 H A
HCC £ AP R B BAEERRLER . B
SR AFP AE R bRic ¥ C ) 3z A T R, (5 H AR 5
Fe WL B FEAT LB R R o AFP i PR 4 16 19 8 4 2
— AN R R, O A4 TR R T 2 R AR T 2R
JG 20BN R T AE HCC B W TR B A A
BB AR T o A 2% a6 HBx i 0F 58 & BE,
HBx A] 18 i ik 5% p53 *F AFP 3 5 3¢ ik 09 30 ) 1k
FT b 98 AFP g 3510, g AFP 9 98 5 BL 4] 312 i
T—H BB

AWFSE T HBx 5 AFP [ AH 56 1, i i HBx
JORLEE Y, 2 BLEE U HBx JE N J5 LO2 4 fu H AFP
mRNA F1 8 H K SF B & B, B NF-«B #0051
PDTC J5 AFP mRNA FI % 14 2k & W1 &2 0 2> o bh 45
FF W] HBx W] DLl i NF-«B % 9 & 42 L AFP
Mk, ABFFE W & B, NF-kB {3238 % 2 PDTC
BELWT /5 LO2-HBx 4 i /b AFP ) mRNA 13 (/K
AT AR T LO2 4. b IS — Ty 1 AT RE & R
NF-«B {5 5 i# % B Wi AS 190 I, 53 7 i NF-xB {5 %5
W HOE HBx L JE AFP Rk Rz —, il fE ik
A7 7 A B9 {5 538 2%, U0 pS3 B

LR LTk, A SLE UE S 1 NF-kB {5 5 i [ /&

HBX L if AFP By 5 2k 2 Z —, ¥ 7 HBX A
NF-«B e 2 R 2@ L. F & 1 HCC
AFP Jh & 855 HLH o A 2598 i B W % A5 5 1%
ARG ST IR R AL TSR K .
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