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SV 9 g (HBV) S B ™ B A 55 N SRR (1) 3504 A
T, BEREATIH AN M Al L S ST IR HBY IR R
B R 2 M 2T BRI AL, 38 A5 e R R 2k
FEDIRAENY. Mot E 8T (CP) K AR -k 2V 4 Wi
BRI TE LA RPN B VR Y B UIAIOE, UL A
AT TR BRI, JFIAE T R A

1 ZEFRSREZINS 3 FIVE RS RINEE

ST TR O 3 148 1643-1849 nt, NATEH: K
JFHUGAL B3 200 bp A, SR RILIBEAR |43 5%, CP 4
XEER 37 - A3 (1837 nt) . CERN -IX K5 -
A (1814 nt) Hak : Mgl 1711 (1687-1775 nt) FIDRI
(1826-1836 nt) SEA7E CP X3 . CP I TAZ Lo B 11
A% 2 11 RIS BEDNA SR 15 Wi 1) 80 2 B0 i 8 11
FEEEANZ O A BT (BCP) Al W7 71X 48, (URR) 14458
2%, B SR 3.5 kb mRNA 4L 5%, B4R AL
MZE30 nt: Af#%L (pre C) mRNARI [T &K 41 (Pg) RNA.
B T A% /0o RNA G577 26 A% B 1, 2045 ' A
I ZREEA R ER 1IN T T i 2 1 e B it (HBeAg)
I3 WA S A0 Ak B (R 1 A DR ZH RNA B0 267 AR A OBt
it (HBcAg) F1 P B 1, [RIIHH HBV DNA &2 5l i i

MR, # P BT BN e N O R, 83 S R
T4CDNA. BCP 7 1742-1849 nt X B, & DR 11X,
i —C A1 C HL PRI R 2 Bl mRNA ()6 25 BCP X B Be i <F
(K) TATA fx 258, ARAT AN VA B 5 A7 25000 TATA S bEf)
DNA JY A G540 S e s B iy oA, 3X0 T € m RNA
(1785 nt) MK 41-C/P mRNA (1820 nt) %4 sk (F) 4%
B U A D 2R, 3R VY X s A 5 17 3R YT G4 (NRE)
AU 0 B30 741 (CURS) . CURS Hi 5 2 ANEEAL T4
(1668-1684 nt), &40 7025580, Al
TEVE RT3 A R T Y 750 R A e . A T
BCP [F) 5 — uify, LAV A 7 Wi M g r Qe pE iy
BCP, 14 BCP {ii L4y 200-2 000 1%, )& &1 CURS
T, BRI N as y. BEAWIX, dE i
T T A g Ak BCP (A3 P MRS S BEANIA],  CURS
Oy AL BINIX, A Bk ST ARMT EL B AT 1YY 4 BCP ()
Yyge. dbAk, CURS X3 SR 45 A B AN TE] /N X A8, 45
Mg has 8. y. B, Hbfia. B HBV 1
ST TT G455 ) BB DRI ).

TR P R BT (R s DR 1 R TRl AT B AR
R T-CPTE UL IRV RE Foe Pk e dh o 5 21y WP AE N2
Hean Ko FRAT Ui E G B AL 11 (metal lothionein) Ji
) TACEE CP, HBV DNA RJVHiJ 5Bt 10 I 40 fla 5
HeLa 40 i ']" 234, Lopez—Cabrera et al"fgH N¥
BT 400 Bl A2 2 T Y 444 [ CCAAT / a5 145 (5 R 1 (C/
enhancer binding protein, C/EBP), &I
WSS IR T, FECP B DEEG T 5 MV,
TG R 3N i i 1 1] F%. C/EBPAL A7 &
EWGE T CPAR A B 234, (RLTE ooy WA 1 IS 17 400 1) 2L
A HNFATE S50 1 1T /XEERE 8l 7 IXAT LA S5 5 A AT
5 QAN G LA AT CP X Y T A HNE4 i A
RUES s ARHOO 98 B3 R4 sk G W S 52 e, T 3 A A
A7 BCP RV 15 A AR ST A S HNF4 AR 1) 4 si it b 1.
Guo et al"™iWiut 4G Ye Hela 41 M 55 & I HNF4 1if DA
£ CURS 1 17 0% CP. JAl IR A1 R B, 4F HeLa 40 i )
HNFAGE 74V s 17 3 ) 4 T LAMSRIHNE 4 ()35 4k, 11
T HuH=7 BT 40 M s 4n B b J0e sb /e . IR kA, CP
(180 JFF 200 Bl S ek A BT 4 /- PR 40 B PR T 17 I
T b - 2 A 12 S A0 R P R PR 7 A0 D] 4
M4 . Gilbert et al""4F DNA- & (1 45 G0 W INt
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KDL, CP AL A w28 ATy (0 H G B 1B S PR T

(FTF) &5 A i, Ay A 2 AR S B R =AM Ry 45
S, MYt HepG2. Hep3B. PLC/PRF/5 JH 41

Jo Jiv s AR AT B B BT I S R SR DR A
(CAT) 43 Hr, Jo i 45 45 4 om T~ T 3% 4z, FTF 4l A& CP (1)
WACWON T, G TELL HNF4a . HNF3a. HNF3.
C/EBPa i, FTF &5 5% i M R 588 /R FTF ¥
WO CP AU 1 AE CP RIS 1 T 22 ) 5 A M B AR F
N T AN SR A . SRR A BT L 20 B )
THBOT i E2 N4 CP, FTF MIHNF4o #5621 7 al,
TXH] DAFEAS A7 B8 HBV W JFF P AU S )5 I S5 v 1) &2
il YA, 1BAT Z PSRRI Spl . TATA 4545 &
B, DL SR 2 KB K B 5t PPAR . RXRa s
COUP-TF1 A1 ARP1 Wi LLAICP &84, 7T C RNA Al
F% 0y RNA (R8I 500,

2 ZBIFT¥RE CPRVERIVEMSE It

HBV DNA (1) &0 111 77 28 PR 2 RNA o ) 44 52 46 3% hy B ik
DNA, 11T B4 S R 0 B85 48 BF (¥ DNA 2R 45 g Ul AT
(), M Z AT, RAETRIGMEDE L, &
WS SR A v 2 e S 7 B HBV IR TS 02 A4 AE T LA
YA T S0AN AT S X B my AR ST, i o &3 |
Oy FBEMT R, IXEEERAL - HUR A AR e, A B
(1) A4 2 35 e TR A

2.1 B R EAE A FE L CP XA I T 1) 5

AN, WIREBAT B RS, B M- C
mRNA (1790 £ 1 nt) 40T L3728 bp B & AT

TTAAA J¥ 41 (1758-1762 nt), 177 i 2& R4 RNA K44
11818 nt) Fi723 bplHATAAATTIF41 (1789-1795 nt)
7588 e A D2 131 —C T 6 PR 4 RNA 5 i R )i 80T
JCHEASTA], A2y PR, AR 3 2 R 4EF HBV SE R 41
1750 #1770 nt Zfu], MR 1762 nt A — T Al
nt1764 (f G — A A& s WLIY.

Buckwold et al"HF5T Waa2E B/ T i —C
mRNA R4 s M HBeAg I3 1, i —C A PRI IA 1R 98 />
BV i 25 K2 A3 I, RS PR T S 3 ke 1)
WA, &5 AR 7 BOP WUAR S islil {EL Jf A~ BE 4% 11 HBeAg
(f) k. Parekh et a/""' MAMIHBY il i T HBY
SR AP A0, 12 ) i 5 7K1 BF AN (7 A s B A O
CP, T 43 WM TE /K 1A AT 37 49441 CP A2 S
Iy %% Y HepG2 41 fd , 6491 CP AR S BR A4 7 ey 7K1 &2 il
X6 4] CP AL SR AT IR T 1762/1764 nt A8 5 Al
T1753C. C17T66T 7 Fra 7 HefT, 10 A= B 25 52361
AR, 65 AR, HECPIY AR S M AMYAL L1762 nt
AI1T764 nt A7 a5 R 80T 996 5 ST R HBeAg A
Y RCAE. MO IR ARy I o7 2 [ 0 R T 46

(FH) FUH-40 M (HCC) (7 388 0375 20 &l ekl
1 EALT62T/GLT64A%E S [Al I A7 /[ 17531757 nt
PITRAE F. ALT 7K (8 385 o M 2H 20305 B () 24738 47 4
W, X IRAR e b I N AT 3 00 8L, A8 v o
7 HBV DNA [EHIRE Sy, o gepLE A=t (1)
A1762T/G1764A M AR BCP 555878, 1l BER4 AR 1111742~
1847 nt JERKIP) pgRNA 40454, 1753T — C/G A8 i
1751-1757 nt B F) 25488 S5 M A i, A 25 g s fy A0 0
BT 22 Ly ¥ T (2) 1] B 24 4 i R - T"HNF 4 FICOUP—

TF &5 L A (A, Vi BE ™ ZE 4L S R 17 INF1 HINHNF3
Gy AT, M peRNA BL ok (3) RO 1M A0

AR B T —CH 11 (R IA MM AR e A4, A0 75 52361
WML Li et al™ HEREgTRR Sl i B PR 4 RNA 4%
SN R I, AR S AN SR AL S AR &5 A i, T EL
LB T A HNFL A S PR 85 G o 1k 20
Huh'7 41 fu 5 7= 23R A% S2 AR 25 50 2506 HBV. RNA TR 4% 5k
WATREM, XA AN SR 1 1) e AR kI 1 —C HA%
L3 RNA (R4 5, HNF L4 5 R 7 45 A0 R HH BT AP
K2 K% 0> RNA 7K. IR A, 8 L (R0 S %) iy —C
RNA B 55 TRV e P 01 e 22 ol DR 2555 40 19 45 AL
KAECP(ALT62T/G1764A) AT —-CIX (1896 G—A)
A7 51 HBeAg BH M (1) 2 2 T HBeAg FIH: ¥y AL 47
CP A% 5 (1) 5l W3 5 Y BILRE O (1% AR AR 27231l 1 BCP
L X BRI ARy s, A1762T/G1764A S50 X KA 4
130 M1 131 My A1 oA, TREAX 1E A JH s AL 28
LIS Huy et al"™FEWfu i RIL, CP AR, 4§
W T1762/A1764 X e, AL, . AEH
C UM (X0, 05) . Yuen et alUiiiit & v 00w ot,
CP 78 5 45 M e A2 AE MO, T A PR C ARG O, ARG

et al®"{ELLET —C X, CP AR, K3 AL L 2T
TR AT G g R 2 ) (R DG R INE, AR BA R 25 T6 1)
AT OGP
2.2 Hk . BWATTAL AN E L BEBKRIEN
CP IX A 1) g - P & AR T ol WL TR SR 46 Sl
JHT 240 Bt A7 U RS AR A Py . R R S i
7R S04 R (R AR R I R AT KW TR g 1 L
FEIX Pl KA e il LAY 55 5P 15 i — % 0o mRNA TR RS 4y
sk, AN HBeAg 3 1A Uk /b 3 71 AR IX AL AR 5 J HBV
FEAE ERI s )10 R AR, S DT 8 L1 v
JHT 48 AL A PR 904 15 305 8 8 1) 388 i A7 O

FEMG M RN 98 38 R H 52 S T R LA 7 1)
BCP 3 i) WL 4 P AR S« il N 5&7AE 280 1R AR b il M
DLAE T T 2 ok 2 T IR H O, R A 90 N SR (5
BRI R AL BE Jy. T REARE TFREN B A
OB TATA 85 5 B VIR A5 A T, AT S 380 1 FR )
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7C HBeAg BH k(1) 5 PE HBV J U A v 488 R I AL AN
)T (AL762T/G1764A) L5 —C IX (G1896A) A8 5. {H
A TIXBEAR S (I IR R LA VR ROk F AN
AEAEASTA] (R .

Zampino et al"'RGY7 14 WA ALY v R Y HBY
(IR b, 0 a—2 a+HRE ™ RNk 6 i, K
WA 503 B ALT62T/G1T64A 4N, IEAFAE T1753C A%
Jr, MR GLI896A A5, A NHHLEN () HBeAg
110385 e b5 CP AR A 6. Marrone et al® i a-2 a
T IHIT HBeAg BITYE ¥ CPAZ 5 (A1762T/G1764A) 1)
SE, Ak I3 HBeAg FTHBY DNA [F{I KM~ 55 CP (A8
FEAETEAIDRTE, BEAT R MR A 55, i LR
TR E NI TR BR. Zhang et al®V
TEIRYT HBV G IS R I, 1781 551 A1762T/G1764A
B Bt TR YA S ST SRR DA TREE S VE Sy
Ab 5 i —C IX G1896A A8 5t J 2 495 Jf C IX 107-118
TERA T &, AR R IR N . &5
BT, CPAZ F il LLE y $l 4 22 9897 R (R R R
2 . Erhardt et al“#f57 7 BCP. CURS. NRE HI
M —CX 5P IRIT BRI R, X R KB &
L 30%, HBeAg BT Y B 4z u) G W 25 2 . +30
FV A EBCPAR AV 8L, RE AL 1753-1766 nt 1762
1764 nt M%<, 7C HBeAg BIIME v, HA A1762T/
G1764A7% 5 LL A BCP (#1753-1766 nt P28 7 1%k
H 215t W4 28010 S W [ 4F . 75 HBeAg B V1 E ],
TG AL762T/G1764A 78 5 LA BCP [ 1753-1766 nt 4
BRI H IS, AR T ROV R AL (R
Hannoun er al“* 153t 264|HBeAgBI L 1 &12 wk
(BT IAIT A CPARE AV kR A8 e A% S (1) B
6P IR B U G G Chen et al®
TEWFIUE ] o 34389700 HBY S 45 M. BCP. il -
C/CH s th A8 Se s Iy, AT AN IR Y 2 B
F 45 DG AR 5. TATINE, A7 RN Kk i i 24
FRMAR e, SRR YT B L% o o
B AR Suzuki et al™ RINATAL KR IA
375 a s, - fBrnl —CIXANCP A AL L a
ZW, BARREEAS M ULAER. RN, HBeAg ik 2k
ORISR, SN EAINVESS ¢ S

4 HBV CP IR

CP 71 HBV 1) 5 1] A 3500 A L 3L 4% 7y T 41 A6 45 o 84
J LGB R IR (R RO . (R S CP AR -k 1T 5
WIHKR, WuEbkY 28 TR SO0, ANH

5 5B 2 I AL K 5
AV AR IR, 5T

10

11

12

13

14

15

16

17

18

19

LA S R KR
.

ZEER

B AR BRI 2 RIS S F- A i 4. HE SR AH
frZeis 2002;10:125-128

Seffse. CIMATHERRLAGER. A 2 B dunt ARG ARG,
2001:25-34

Yuh CH, Chang YL, Ting LP. Transcriptional regulation of
precore and pregenomic RNAs of hepatitis B virus. J Virol
1992;66:4073-4084

Kramvis A, Kew MC. The core promoter of hepatitis B virus.
J Viral Hepat 1999;6:415-427

I, IR, BRI, U, Bff, T CIAT SRR LA
s ORI . e N g 2003;11:1006-1008
Lopez-Cabrera M, Letovsky J, Hu KQ, Siddiqui A. Transcrip-
tional factor C/EBP binds to and transactivates the enhancer
element Il of the hepatitis B virus. Virology 1991;183:825-829
Raney AK, Johnson JL, Palmer CN, McLachlan A. Members of
the nuclear receptor superfamily regulate transcription from
the hepatitis B virus nucleocapsid promoter. J Virol 1997;71:
1058-1071

Yu X, Mertz JE. Differential regulation of the pre-C and
pregenomic promoter of human hepatitis B virus by
members of the nuclear receptor superfamily. J Virol 1997;
71:9366-9374

Guo W, Chen M, Yen TS, Ou JH. Hepatocyte-specific expression
of the hepatitis B virus core promoter depends on both positive
and negative regulation. Mol Cell Biol 1993;13:443-448
Gilbert S, Galarneau L, Lamontagne A, Roy S, Belanger L. The
hepatitis B virus core promoter is strongly activated by the
liver nuclear receptor fetoprotein transcription factor or by
ectopically expressed steroidogenic factor 1. J Virol 2000;74:
5032-5039

Lin WJ, Li J, Lee YF, Yeh SD, Altuwaijri S, Ou JH, Chang C.
Suppression of hepatitis b virus core promoter by the nuclear
orphan receptor TR4. J Biol Chem 2003;278:9353-9360
Okamoto H, Tsuda F, Akahane Y, Sugai Y, Yoshiba M,
Moriyama K, Tanaka T, Miyakawa Y, Mayumi M. Hepatitis
B virus with mutations in the core promoter for an e antigen-
negative phenotype in carriers with antibody to e antigen. J
Virol 1994;68:8102-8110

Buckwold VE, Xu Z, Chen M, Yen TS, Ou JH. Effects of a
naturally occurring mutation in the hepatitis B virus basal
core promoter on precore gene expression and viral replication.
J Virol 1996;70:5845-5851

Parekh S, Zoulim F, Ahn SH, Tsai A, LiJ, Kawai S, Khan N,
Trepo C, Wands J, Tong S. Genome replication, virion secretion,
and e antigen expression of naturally occurring hepatitis B
virus core promoter mutants. J Virol 2003;77:6601-6612
Ogata N, Miller RH, Ishak KG, Purcell RH. The complete nucle-
otide sequence of a pre-core mutant of hepatitis B virus im-
plicated in fulminant hepatitis and its biological character-
ization in chimpanzees. Virology 1993;194:263-276
Hasegawa K, Huang J, Rogers SA, Blum HE, Liang TJ. En-
hanced replication of a hepatitis B virus mutant associated
with an epidemic of fulminant hepatitis. J Virol 1994;68:
1651-1659

Alexopoulou A, Karayiannis P, Hadziyannis SJ, Hou J,
Pickering J, Luo K, Thomas HC. Whole genome analysis of
hepatitis B virus from four cases of fulminant hepatitis:ge-
netic variability and its potential role in disease pathogenicity.
J Viral Hepat 1996;3:173-181

Gerner P, Lausch E, Friedt M, Tratzmuller R, Spangenberg C,
Wirth S. Hepatitis B virus core promoter mutations in chil-
dren with multiple anti-HBe/HBeAg reactivations result in
enhanced promoter activity. J Med Virol 1999;59:415-423
Scaglioni PP, Melegari M, Wands JR. Biologic properties of



936 ISSN 1009-3079 CN 14-1260/R SR A ML 2005 F 4 F 160 $£13% E8H

hepatitis B viral genomes with mutations in the precore pro- before and after HBeAg seroconversion in chronic hepatitis B
moter and precore open reading frame. Virology 1997;233: patients infected with genotypes B and C. J Clin Microbiol
374-381 2004;42:5036-5040
20  Gunther S, Piwon N, Will H. Wild-type levels of pregenomic 28 Laskus T, Rakela J, Tong MJ, Nowicki MJ, Mosley JW, Persing
RNA and replication but reduced pre-C RNA and e-antigen DH. Naturally occurring hepatitis B virus mutants with dele-
synthesis of hepatitis B virus with C(1653)— T, A(1762)—~ T tions in the core promoter region. J Hepatol 1994;20:837-841
and G(1764)— A mutations in the core promoter. J Gen Virol 29 Zampino R, Marrone A, Cirillo G, del Giudice EM, Utili R,
1998;79:375-380 Karayiannis P, Liang TJ, Ruggiero G. Sequential analysis of
21  LiJ, Buckwold VE, Hon MW, Ou JH. Mechanism of suppres- hepatitis B virus core promoter and precore regions in cancer
sion of hepatitis B virus precore RNA transcription by a fre- survivor patients with chronic hepatitis B before, during and
quent double mutation. J Virol 1999;73:1239-1244 after interferon treatment. J Viral Hepat 2002;9:183-188
22 Chu CJ, Keeffe EB, Han SH, Perrillo RP, Min AD, Soldevila- 30 Marrone A, Zampino R, Luongo G, Utili R, Karayiannis P,
Pico C, Carey W, Brown RS Jr, Luketic VA, Terrault N, Lok Ruggiero G. Low HBeAg serum levels correlate with the pres-
AS; U. S. HBV Epidemiology Study Group. Prevalence of ence of the double A1762T/G1764A core promoter mutation
HBV precore/core promoter variants in the United States. and a positive response to interferon in patients with chronic
Hepatology 2003;38:619-628 hepatitis B virus infection. Intervirology 2003;46:222-226
23 Hussain M, Chu CJ, Sablon E, Lok AS. Rapid and sensitive 31 Zhang X, Han Y, Lu Z, Gao J, Luo Z, Zhang D. Effect of
assays for determination of hepatitis B virus(HBV)genotypes multiple mutations in the core promoter and pre-core/core
and detection of HBV precore and core promoter variants. J region of hepatitis B virus genome on the response to inter-
Clin Microbiol 2003;41:3699-3705 feron in e antigen-positive chronic hepatitis B. J Gastroenterol
24 Kuang SY, Jackson PE, Wang JB, Lu PX, Munoz A, Qian GS, Hepatol 2001;16:393-398
Kensler TW, Groopman JD. Specific mutations of hepatitis B 32 Erhardt A, Reineke U, Blondin D, Gerlich WH, Adams O,
virus in plasma predict liver cancer development. Proc Natl Heintges T, Niederau C, Haussinger D. Mutations of the core
Acad Sci USA 2004;101:3575-3580 promoter and response to interferon treatment in chronic rep-
25 Huy TT, Ushijima H, Quang VX, Ngoc TT, Hayashi S, Sata T, licative hepatitis B. Hepatology 2000;31:716-725
Abe K. Characteristics of core promoter and precore stop 33 Hannoun C, Horal P, Krogsgaard K, Lindh M; INTERPRED
codon mutants of hepatitis B virus in Vietnam. J Med Virol Study Group. Mutations in the X region and core promoter
2004;74:228-236 are rare and have little impact on response to interferon therapy
26  Yuen MF, Tanaka Y, Mizokami M, Yuen JC, Wong DK, Yuan for chronic hepatitis B. J Med Virol 2002;66:171-178
HJ, Sum SM, Chan AO, Wong BC, Lai CL. Role of hepatitis B 34 Chen RY, Bowden S, Desmond PV, Dean J, Locarnini SA.
virus genotypes Ba and C, core promoter and precore muta- Effects of interferon alpha therapy on the catalytic domains
tions on hepatocellular carcinoma: a case control study. Car- of the polymerase gene and basal core promoter, precore and
cinogenesis 2004;25:1593-1598 core regions of hepatitis B virus. J Gastroenterol Hepatol 2003;
27  Yuen MF, Fung SK, Tanaka Y, Kato T, Mizokami M, Yuen JC, 18:630-637
Wong DK, Yuan HJ, Sum SM, Chan AO, Wong BC, Lai CL. 35  Suzuki F. Influence of the hepatitis B e antigen/anti-HBe status
Longitudinal study of hepatitis activity and viral replication on the response to lamivudine. Intervirology 2003;46:339-343

Y4k KRBT

ISSN 1009-3079 CN 14-1260/R 2005 FERAL - 518 Wi 2% e G 4t
*JHE

ERFEAM B zoos 5 G RAKDHE AA

TR S ERRE ]S IR (2003 4205): 2002 42 I A A A A S S s IR 4151, SBRIN T 1.926, BI4E4RHR 0.424,
bl &5k 0.45, BUHTIR 173, ##NT 4.2, ¥yl 2.99, HXpAii26, HLiyi 138, EEL Lk 0.03, M
I8 3L 0.27. 2002 45215 % S RHE i A T8 (1) 3 B PR (AR AT A A 5 N T 1,926, IEIAKES 542 58 2 4. 2002 4%
BV DR AR 20 RHOUTIHER : LA R AT AR A S 9 DR 4151, HiE 58 1 4. RS A AR AR i A op TR RO 00T ]
Crpochze o T H RBEY 2004 42 IR RFESSIAZCH T, o TR R SCEE VI T, 2001 425 - i o TR BT RAS Hh S ATH T
2003 4R VR AS IV AT L S AT A s (0 2 SO B DG TR I ey, e S 3% SO | 2 SCH Yy, R
Wi CScRi AR Wk, Ay B T TR T A 22 b el B R E U I A 3R Je, A 2005 4R FFAR,  TIER R AT AL Akt eh JT 1Tk
R, N16FF, 16000, &1 1, 15 LI, 24707 M, 424 1, MM S 82-262, dbatdl TR T kAT, (LA E
3% A ik 2004-06-15)



