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Abstract

Hepatocellular carcinoma (HCC) is one of the
most common malignant diseases and has the
fourth highest mortality rate worldwide. Chron-
ic hepatitis B virus (HBV) infection is one of
the most important etiological factors for HCC.
Current studies show that the hepatitis B virus X
(HBX) gene plays an important role in the devel-
opment of HBV-associated HCC. HBX protein is
a multifunctional regulator. Though interacting
with different host factors, HBX takes part in
many cell physiological activities, such as signal
transduction, gene transcription, cell cycle pro-
gression, apoptosis and autophagy. This review
will discuss the biological role of HBX protein in
the development of HCC based on the current
state of knowledge on this protein.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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%502 ", A RHCC B H 475%-80% 2
BT REER B G 2 B 4 995 5 (hepatitis B virus,
HBV)(50%-55%) 5 84 I % 9 B¢ (hepatitis
C virus, HCV)(25%-30%)™". R 9256 % 1
HBV/Z 5 2HCCH EE R EY, SR HHLH e
ARG, 2 MHBVHILHHCC) Z 1
AR, WEHRERSS5HT. KEUEHREWH
T T 4 993 B X & H (hepatitis B virus X protein,
HBX)H:H K HRIE =) ¥4 EEAE M. 1E
HCCKRALFEH, HBV DNAK & N 75 410
i, HBXAERN WA S e, B R S
P, HBXSHEHCC KA K FE I HLH] O 2 45 5% Ff
PN Ah SRS AE 7, SR B ARSI AN T . A
SCEEARYE H AT L4 R A HBXEHBV
AHSRHCCH FE .

1 HBXER 5HBXER

HB VI K4 & — MK 932 kb8 7 WAk
TR DA A, % HE DR 24 A 44 =1 8 1 T T80
TEAESE, Jr o0 g B 25 A0 I 2 B R 3R TH 4L
Jii(hepatitis B surface antigen, HBsAg). £
W % #Z O Pifk (hepatitis B core antibody, HB-
cAb). WE R AEF(DNA polymerase, DNAP)
MHBXEAY., HhHBXE AN~ EEN
e s IR T, DRLFCAE e 1 R A R R i R AR ) 2
RO B4 T £ S R H . 7E I 3L 30 A W T R
W, HBXF: K Zmfig (M HBX AR A & — fhisE b il F2
s ERTREA, RREERE R EXE
B E H . HB X F 2 14520 1) R
BRI 20 00 1R K P2 M 154 R FE IR SR E o, oy 7
#N17 kD' M2 IR HE, HBX
T8 5 S 4 AN [R] R 40 PR A LA
Z 5V 2 AMACH T R EH, HhaiEs
B, B, A M. DNAWMMEE. A
Wi s R 2 A g R R R R

2 HBXSRWMBESF N

TMLIAL 2 I R R AR E A I DN AT 2 /7 57
RERE b, SCR D AKX AR AT LA
ML) “TFRT, IR & g MRS o e
U AL D@ DNAR R AL HE AR
AR RN AR ICER3 Fh oy 200 2 R 3k AT 2%
MR,

2.1 HBX DNA nJ
WPEDN AR 34 3 2 A AE i e - 1S NS —
RAKXIH(CpGs), kI I 1 5 YL g s

WCJD | www.wjgnet.com

o0 0 1% [X 5k s e 1) 55 S AL Bk 5T B DNA
FEEAL E EHDNAR H K% (a family of
DNA methyltransferases, DNMTs)>R#J %, DN-
MTsFK Wk FEEAH =AM R(DNMTI. DNMT3A
FIDNMT3B) S 5 i (045 52 i i A,
DNMTI1 %2 5 Rl id 2 P DNAF LI E
#, DNMT3AFIDNMT3BMIZ A 5 5 IIDNAH
FAG RS, H AT 7T R BX 3P DNMTs i 51 #5
DA S B R R 5 3 7 B, Sl X
S50 e A B AR LSRR T S0 R T
75 EHIDNM Ts AR, 5 BUOHAR H 340 &
LB IH () e s, HB X 3RDNM T A,
I3 B4 20 A R K Cp GIX 8 H 2
AU,k G PR 2 5 0 A I L A A
K. £, 228, W, HBEki& b RE
O 2 Fp A BE 2, HIXEEEh# S HBV
S 0 JFF R 1 R A R R B DDA OGP HB XA LU
i B & R AFEE MR DNMTIADNMT3A
Rk, BU— 8 B A b e 0 ) 3 A2 2 R S
) e TR ARG, 9 G 6P U T A R B P 6
SEPR U, g 45 28 R0 2% 401 B VAR 26 [ 45 26
WAL (E-cadherin)"™; I FAEKIMHIE 5%
T8 P 1 J5R 5 2R AR K X T (insulin-like growth
factor, IGF)%5 4 # M 3(IGF binding protein 3,
IGFBP-3)"". ks — e 57 & HIHB X 7] LAfd 5
B AR R AL SR B2 s A B TR 3R, I ek
D] B 475 — S i 1 b R R AR AR DR B R IR, 91
T 1% i 5B 1 (retinal dehydrogenase 1, Raldhl);
I 2R AR B 45 6 B AT R (retinol-binding pro-
tein precursor, RBP); MMM E LA EA
I(cellular retinol-binding protein 1, CRBPI); L\
J A oS R,

2.2 HBX DNA H 2
PRSI AR AEHB XA T 1 S o I AN f2 ARG
FELE R, R AR T8 1 AR A HAth 38 A% 2 1Y) 2
RSl e S B i T NE R (R Pt G
FRRE R R, B (B A 2 ol
I SR Sl RDNAB S ISR A G
FA O R B A EAEH, R FIDN AR # Al
FARLIR. £ JFH 40 i 40 2 BB MR A 1l 8 K
E S8 R AR, I 6 AR T LS Wi 241 i ) 3 R
AL, W40 M IE %15 3). HATEHBX
T AR, 0k 120 B B A SR B L
B R A R R R R R 1 LT A A R
g, oA iE 2 A i B OB N
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(histone acetyltransferases, HAT)FI4 8 i &
kB (histone deacetylases, HDAC). H R 7L 3&
WIHBXAE #EHB V%5 -5 ) s K 5 AE B 22— gt
e M A A T P R R G B 2T A ok S B ).
fil4n, HBXA] LA 4 1 32 H B 8 )5 3 7,
¥ nec AMP N e 456 B H (cAMP-response
element binding protein, CREB)%% & 25 H(CREB
binding protein, CBP)/p300%% 5 & &k (A 5t
LTI FEZ X I R A&, TR BHE A
AL R IR (1 e R A P X — ML ZEHB X5
JE 41 B R T A A 2 -8(interleukin-8, TL-8)H13
5 4N M A% PR (proliferating cell nuclear antigen,
PCNA) I E Rkt Ag £, HBXGE AT LLiE
o T BURE E A R R A B B AL
JFsE (A ln, HBX4M#|CDHIAIIGFBP-3
(2R XML R 70 4 S e sk Kl FmSin3A/
HDAC1E & 1AFISpl/HDAC1E &4 (P J5 1
LT BN & A AN AT b, EH 28
WP R B T R HBX M A LS B &
FH AL, R H3A & A A R4(H3-K4).
SETAIMYNDZE#)183(SET and MYND domain-
containing 3, SMYD3)/]2H & H H3-K44F 57 14 H
FEEE L I (histone methyltransferase, HMT), 7] LA
3 i 1% DX Bl B TR 1 s i Y. HB X0 3 4
FSMYD3 KA, JaAHE —BUR RN, thin
C-MYC®, Fid JB 3 30 % JHF 4 1 R A K Je e 3]
HE/EH.

2.3 HBX miRNA HBX
L R —2miRNAs)RIE &, §W0m) Ll
L] YTER IR 30 ) S IR A SSFIA FImiR N A-
602(miR-602); JTERP TEN LAH imi floRg 4 #4 11
miR-29afImiR-1482""*"%% HBX WA L Fiff—
EemiRNAsH R, 4140 H DLUTER s 4% 72 A OG5
RIMTA 1 ImiR-661%"; ¥ /EFH FDNMT3AHK]
miR-101°"%%,

SR, HBXAE W 216 = 20 Jfa A% (R ik v 1)
FEME, AN M T EmiRNAsK)
RIKIE TN — Tl R T 5N DN A Y E AL A4
HE AR, & FH = PR

3 HBX, RENRHARIHAIHEE

FEE T ARH L 52 453 20 (K 06 5, ) I O 0 i v
RS R PSS 7 A i ) Sl
PR BT, W] DUV 21 5 22 30 A 3
(K9 FFT 200 0 95 L =3 PR ok A1 L S o ) 45 K62 A0 24
JE S BEL A 2. i R — R 45 7E R A e £
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AR FIDNA-B AR A8, H AR etk 2%
AR i 77 1F FC A P At I T 4 i 38048
AN, SRR T R I, e AN A e e
HB X 1] DUy iR i 5 2 BH & B E My ek ]
AHIEE 45 (Myc-associated zinc finger, MAZ) )4
PHIE Y, 1832 mM A ZE E 5 u KL S 3l 725
GRS, T s B 7, 5 S50 R
JECY. BT, E AT E AL 2L b, HT 4 g A
WA T LB 3 2 WU I HL R 08 78 iR A% FE 46
FLRIIE DL B A7,

Tk, AiuEdE R OB R EEDNAT 4
CIRYS e brop Al 2 S AN I S Sy AL S
KA T HL, HB XA T LASR fa i bt il )
BT LR A A, R SRS PR i, (2
Ui RE AR AR, 1K W] LA BOm kAR E MR . B
e 2 DR 2 AR B, Bz, K
3 JH e 240 B PR 4 £ AR 2 Lt v B2 PR AN R g 1k,
FALT 32 F 8 RN, X — A C&EM
Tifl S R A AR BE Sk, JF HX —
AR M A% 2 i A 4T P e AR AR R AR Y

4 HBX5BI%

I & — 72 2 A b DR S 1) 40 i AR AR i i
T, AT DLfS g i aE et B B S gl R B T i A
PR 5 BT B E SR B, AT AE 20 i R A%
TEVLR B 5 2 1F N ARG AR )5 ¥ ¢
Jo1 LA Jiz ik B il A 0 77 X, AT DK B S
ELK#EJE F W (macroautophagy). /N
H Ik (microautophagy) M4 F 4B/ T 1 B Kk
(chaperone-mediated autophagy)™*”. H Wil F2
() 5 ) B B T e — > RUBR Y B2 iR 25 44, Y fik
WIZ 5 W FE i (autophagosomes), H LUK 75 %
Foe g (00 4 5 D 40 0T P B B k. WDk MR B
TV G 5 ¥ B AR 45 6 T7 R o R PR I ) 1 e 3
i(autolysosomes), 132 A 1P B (E 2 Fif
AR Tl B v R TR A FRY PR 058 R 78 40 S B, e 2%
FEf N IR . IRITIR . Tk LA DAL 1 IR
TEH M P 4 R S 1 WA R 40 et 2% i R
Je AT 25 B HR B R v R 4 A
FHY. HBX AT L@ 2 R L ok 42 w4 i it A
W 7K~

4.1 HBX Beclinl HBXIEIHuE S0 1A X
¥ (death-associated protein kinase, DAPK), #&
i Beclin (#1715 kA # H ™). Beclinl AT A
5 Ag AL 33 (phosphatidylinositol 3-ki-
nase, PI3K)JE 2 A 1AVPS34, S 54714% 1 W 3&

0 £ BE
HBx

HBx
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LRCEUE 3 T TR . P EE R B HBXOE AT LUE T A%
HB
* 42 HBX PI3K/ B(protein kinase B, ¥ -xB(nuclear factor-kappa B, NF-xB)fICREB
PKB AKT) HBXALUEE s &M%, fem R I 5 R me 1 o Rik, %
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PI3K/AKT/E 5% 5@ #1958 | W, HBX
SERLIX — 3o B A Rl i 0 ] e R 4 ) R
PTENZK 5E R [1). PTENGE L 2 W10 /E FH PH 1L
PI3K NiF4EEE HPIP24E A P1P3, M HiIHiIPI3K/
AKTAE 545 Sl 15, HB X3 40 M i S B v
P4 (reactive oxygen species, ROS)HJ &, ik
PTENHEH, {EH RS, A EEEIEPI3K/AKT
Gk IE s, W A I RIEYY PBKEA
KA TR A . AN R S 5
WIVER, ZEARRFEEGINTR, K=
TEAL(PI3K T A2 ME— 4775 T-0FT L3 P 2 i 1
WAL, I VPS34, il EBeclinl 542 5 H I
W1k B W FE T T RO

4.3 HBX HBXPx 7 A AR = H W 3R
KR, AT DARI] E RE R AR. ok TR
HB X AT LI it iok 17 1) 5 Tl £ 11 ety e Lt 14
L LI o 1 T 4ty o .

5 HBXXYET B

YL T 1 20 S - 1 3 K S A i 1 i A
FE LB AL T (BRI T2). T 8 2 40 S B sk
Gl 45049 A AL 1R 20 i DA B AE ZH 2R A i Ok Fg i
P rp s BRAE B R M 75 (40 . HBXYE R T2 77 T
FR) 52 Wi R 3 JHE 8 1) g ke 1) F ' B AR H,
HSm AL BN 2 A, BIYHBX R BA 0
TR V8 T W e . 3% B P I 1 A
B RRTE R, BB G B MR 2 &
L IHBX ] DA #E T2, T T HB X 4
HFE TR,

5.1 HBX HBX ] LU P53 5¢
FT@%. HBXEA I h 5PS3E R E & 14,
BH LR H N %, AT RE I 1 PS37E e sl
T b ) e 20E RO DA e 5 HAR S S R 1 1Y
MEAERDY, S 2 PS3N ST IR
KIELRRIEZ IR, BlWP2]. Bax. FasPY. 5
SNHB XA AT L B T B AR
(survivin) R AMFIF -5, £ RIE AT L SHBX
S MK (HBX interacting protein, HBXIP)J¥
B A PR Survivin-HbXIP, %8 Ak 1] L5 2
2 R A& R BRI 7R (pro-Caspase9) & &, FHIE
XTI T8 A B PE A 7 1 (apoptotic protease
activating factor-1, Apafl)fJFF 5%, | 28k {4
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{HS- 7T - H i Z R (S-adenosyl-methionine,
SAM) & kb, kel -0 HBX T LLidE it
L Wnt/B-catenin{s 5 38 B HIF T-C 0L &
AL AR BN 2117, 1 5m2 R ) 70 A B 3K
T ISk 1) 55 9 1200,

52 HBX SRR SR WIHB X AT LA
i 1V 2 A [R] ML AR 25 T R, i n
{fiFas/FasL. Bax/Bcl-2%55 5 1@ % DhAE L1
W9t cFADDFEIL-1B% 4Ll (cFADD like IL-1B-
converting enzyme, cFLICE)fJi%EME; 2 & #UR
5025 F160(HSP60). HSP70. DNATG 45 &
1 1(DNA damage-binding protein 1, DDB1)LA K&
NF-xBEH [ FRIET S5, iR HBV
T3 B S, HBX AT LR & 20 i 5o o T2 4540 1)
e HLA A DHRSTA T TNF o, /EHBX
(R FH T 2 62 B S A,

6 HBXSHHERR

HB X5 3 (1) B, B2 R R R
e, AR LA AL AN B BA . 3 Sk A g 3 B
HBX ] LU 05 P I3K/A K T/H R A Rl Bl 4
-3B(glycogen synthase kinase-3p, GSK-3p){5 T 1%
SRS E SnaildR [, 51w AN bR A5
Fefl, TR HE R AH iR e Y. HBV DNA
S NE FAIDNAR 8% 2 73 HBV DNAK]
i, HFEERAEFEHIBXEAMC K . SLWE
B, HBXH [ SRS A T C oA i e A 244> 2 B
R T LASE ST Hep G24H MU (132 6 71, H T A58
7 4 )8 5 HEF10(matrix metalloproteinases 10,
MMP10)5E 5%, IR AR . 5
HHAEFR, HBX AT DL 41 H A 518 7 i (4
JfL AR R 1 305)/CRE B 542 i Fox M 1 (T
Y % 7% 1) — A B A B A ) R IATE R AR
RN AR R5'. HBXIA AT LA 2 B HSP90o R
1L FE AF 2 2R 14 1 (metastasis-associated protein
1, MTA )i 3 A4 #6717, 5341, HBX 5| k4h
MR A R 4b, e Dl B B e 5K
DR EAE R s iR s sh g ) Bz, ix
FEA W THBXAH 5% (1) 73 7 HL I 25l F 431
&R, HONHBVAH KRR I A A, KA.

7 &R
HCCRE — R oy i AT B8 v 8 m i — o
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i, H AT R 7T R T B R AR B 4 L
il LA il 8 54 697 )7 . HBVIZ K HCC
M—AEEEREZE, (HEHBVHXHCCH K
WL A TE AT T SRIe R HHBX & A TER
S )R AR RS AR A, X SR LR FRAT
TR T HBXE E 4 M A0 71, SRTTE 75
B — PRI, R EMEHBXE H{EHCCRAE
IR PR B AT RE NHC C B G T R 10
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