SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

BEUISMERFREHE ICH T BHBY X-precorefBIB DL E
ICDWT DWRES

=, X
NUNARZRZREZH RS EEZRFAIAN PR ERAREEF DT

https://doi.org/10.15017/7218237

HARIESR : ERIEREHEE. 92 (6), pp.225-235, 2001-06-25. Fukuoka Medical Association
N—o30:

HEFIBAMR

KYUSHU UNIVERSITY




BREESE 92(6) :225—235, 2001 225

IR =

B ARSI X EBEICH (T3 HBV X-precore sEEHNDERIZDOUWVL T D%

TUNRZFEARFBE R F T e B A B RE R Sl PR R
RAREERFSE (BE | AAE=REE)
Z X

Nucleotide Sequence Analysis of the Hepatitis B Virus
X-Precore Region in Chronic Hepatitis B
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Abstract In chronic hepatitis B virus (HBV) infection, hepatitis B e antigen (HBeAg) is ser-
oconverted from positive to negative. HBeAg is associated with active replication of the HBV
and a high disease activity. To elucidate the relation between HBV X-precore region mutation
and HBeAg status, HBV replication and liver function were surveyed in chronic hepatitis B
patients. HBV DNA was isolated from fifteen serum samples of seven patients with chronic
hepatitis B, and the X-precore region was amplified by PCR and sequenced. Each sequence was
compared with the consensus sequence of each patient. The most frequently observed mutations
were A to T at nt. 1762 and G to A at nt. 1764 in the core promoter region and G to A at nt. 1896
in the precore region. These mutations were more commonly found in HBeAg-negative serum
samples than in HBeAg-positive (p<0.001, respectively). Of 7 serum samples with the wild type
or wild/mutant mixed type in the precore region, 6 were HBeAg-positive and had a high HBV
DNA polymerase (DNA-p) activity and serum alanine aminotransferase (ALT) elevation. On the
other hand, 6 serum samples with the mutant type only were HBeAg-negative and had a low
DNA-p activity and normal ALT level. Interestingly, 2 serum samples with the mutant type only
had a high DNA-p activity and serum ALT elevation, despite being HBeAg-negative. Core
promoter region mutation was not associated with HBV markers or serum ALT level.

In conclusion, mutation at nt. 1896 in the precore region causes seroconversion from HBeAg-
positive to -negative and is accompanied by reductions of viral replication and hepatitis activity.

Key words : hepatitis B virus, mutations, precore region, core promoter region, X region

E, ISRRIFENETT 22 MonT w3, K

F X
HTOERFMITE O 15%13 & D HBV #FfEf
B BIfF# > 4 WA (Hepatitis B virus ; HBV) 21t BHEEZOSNTWBY, F7-, HBV B0 BRE®
—EMERIEDIE P IR DTEET 5. B4R & LT, MBSz Hepatitis B e antigen (HBeAg)
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B LTy ANMAERz HBV OBEEFEFIOER &
DOEEENEF SN TR DN, ZDBEEFEREY
A NV AERENE S L OBREG L OBESEEH I TW
%, —fki1z, HBeAg BBMERFHAIE HBV OREFEHER A
Teiz b, MIEHOY AV ARDS <, FAOEEEHS
Bwnizit LT, seroconversion 8T 4 VAR
B UL SR LT 2", Lo L, HBeAgleETH
FFRDFET 260H 50, MIBFIIRETTE0 TILRE
ETHT 2 2 L BRBRBEESE .

HBV o X BB LR T, XEHEI—FT5E0
12, 20 enhancer 483 & core promoter B % &
ATBY, ZOESEETFORYCH 2 88 HELISEL
B4ER 3, BT enhancer {EEEH L, —H43X core
promoter $53% & E# L T\» %, core promoter $EIRIZ
precore mRNA OB, HMT 2 Z L 0 RES LT
¥ 32D, enhancer 818 & core promoter fEIEISERE
LTWBEATH D 1741-1777 BEBEERBSET L
TWBIZEPEHEINTWEMNM) Z ¢ core pro-
moter SEE D 1762 BIEED A5 TANDERE L,
1764 BRED G 6 A NOEEH, FROEELL
ORIEESD S L aNTW BN LiL, ZOHO
WE T, FBEERTBEDHELHVD, Zh50D
FREUFRELEOFRb Y L T, £/ —EDRMEIX
BohTwiRwy,

X

3k X-precore FHIBELTFOERIZ D W T DK
D% 1%, HERYOHRE W direct sequence FE3H
WHERTWEE, ZDFEIREST CER R
DABELN, PEOVANAKAHSNBZERSD, M
EHO HBV OSSR E DWTORFRTE 2w, &
D7 HAPE T, BEBMHFLBED 1 MERGE L
» HBV X-precore 83 ® PCR E# @ cloning & i
HIF O E 21T, HBV OZERB L UE—#ikh
DT A NWADEREME LRI A ORI = OBEIZ DWW
THRET L 72,

MR HFE

FUNKRFEREGBEL 222 L, VA VAEGTFEN
ANDOFREVB s BEBEFABRE TAIVES
NIz 15 R ERHR E LTHW, REHE 7 6%
3P BREHR T HBeAg 23 iBiE<, 2Bl
e HBeAg e Th -7, D 2 BlixEigEh,
HBeAg BiE» s~ L 7= (Table 1), I
alanine aminotransferase (ALT) fEi% 36 IU/L LT
%IE% & L, HBV DNA polymerase i&M: (DNA-p)
13 30 cpm/ml LT RIEH & Uiz,

i HBV  DNA O iz it IsoQuick nucleic
acid extraction kit (MicroProbe, USA) 2 W {7
Jz. IM¥E 100 wl o> S S 17z DNABE 50 ul D5

Table 1 Clinical and laboratory data in serum samples from patients with

chronic hepatitis B

Samples HBeAg

ALT DNA-p
(IU/L)  (cpm/ml)

Sampling
Case Age Sex date
1 31 F  Apr, 19%
2 46 M  Apr, 1995
3 46 M Jan, 1991
Apr, 1995
4 69 M Jan, 1994
Apr, 1995
5 19 M Jul, 1994
Jan, 1995
Mar, 1996
6 27 F  Jan, 1995
Apr, 1995
Oct, 1996
7 47 M Oct, 1994
Mar, 1995

Nov, 1995

LR T R P A T P L T S A B |
LW DD = W WD DN DD

NN OOy O U1 T O W s W W DN =

+ 78 1505
+ 54 1703
+ 250 1986
+ 102 51
- 21 10
- 743 984
- 30 3
~ 206 6
- 32 20
+ 94 733
—~ 12 30
- 11 5
+ 1273 1876
- 126 110
- = 181 2055
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Core gene
5’ 3’
—b <«
X31
BX51 —» B
BX53
—b <+—
BX52 Bx32 ——® <+—
BC501 BC301
—> <+
BC502 BC302

Fig. 1 Map of HBV DNA and primer locations for HBV amplification.
A : Map of HBV DNA. The studied X and precore genes are indicated by («).
B: Map of the X and precore genes and primer locations for HBV amplification.

HBV DNA fragments amplified by the first and second PCR are indicated at the
bottom.
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Table 2 PCR primer sequence

Primer Sequence (5 to 3) Nuclfet?‘ude

name position
BX51 (+) CCATACTGCGGAACTCCTAGC 1266-1286
BX31 (=) TTAGGCAGAGGTGAAAAAGTTG  1817-1838
BX52 (+) TTTGCTCGCAGCCGGTCTGGA 1294-1314
BX32 (=) CGGCAGATGAGAAGGCACAGA 1552-1572
BX53 (+) ACCTCTCTTTACGCGGTCTCC 1528-1548
BX31 (=) TTAGGCAGAGGTGAAAAAGTTG  1817-1838
BC501 (+) CATAAGAGGACTCTTGGACTC 1653-1673
BC301 (=) ACATAACTGACTACTAGGTCC 2146-2166
BC502 (+) GTTTGTTTAAGGACTGGGAGG 1717-1737
BC302 (=) TGCTTGCCTGAGTGCAGTATG 2054-2074
+, sense ; —, antisense.

Nucleotide position of HBV adr (GenBank accession no. X 75665)'®.

% 2-15 ul % template & L C, X-precore {4 »
3 DDESITLIT T, nested PCRIZ K DL 72,
PCR FEA LI 77 4 = — DA% Fig. 112, Z DI
Y% Table 2 IR, HESRMAEZ, 94°C15 0
FEEE, 94°C143, 54C145, 72°C140%4 7%
30 EfT o 7z, KT first PCR EEY) 25 ul D 3 ul %
FwC, second PCR % bk & A U&7 5 72. PCR
Ktk TaKaRa Tag™ (TaKaRa Shuzo Co., Ltd,,
Kyoto) 2 L 7. PCR EYORERIX 1.5% 7 ' —
AT N CERKEBR L F Y v a7 awl RREICLD
To7-.

Second PCR E¥)% DNA ligation kit (TaKaRa
Shuzo Co., Ltd., Kyoto) % F\>T PT7 blue T vector
(Novagen Inc, USA) i2#EA L, KBE %A clon-
ing 2{To 7. Sl oEONEHRD IO =—X
Y, #nZN, QlAprep spin plasmid column kit

(QIAGEN, Germany) % f\>C plasmid DNA ZHiH '

L7z, FITC labeled primer 3 & Uf 7-deaza thermose-
quence kit (Amersham, UK) ZHWTYy—27 v X
K6 %217, automatic sequencer (Shimazu Co., Ltd.,
Kyoto) €T, #15 DHEERINZRE LTz, BA»S
BonlEERIN LV EAD Y2 A E2ED, &

DaAYerFALZEERFIOER LY EMBERO

HBV OZEREEERD Iz,
54 b
B RS ML BE 7H L 0B STz 16 MERED

X-precore $# D 527 ## (nt. 1374-nt. 1900) 221>
T 234 RS R RE LTz, HEERTICBT 2 5BED
AV Y AP SDEROSE Fig. 2Rz, &
50730 &, 194 HDOEEN A 5 iz, core pro-
moter S E &1 X fHIRSFOEREF, 0-0.81%
T, 913 0.40£0.22%TH D, precore FBEDER
i, 0-0.88% WAL TBY, Fi9id 0.3110.30%
THotz. F—EFOERBER D X-precore i DE
BERICIEBRRZERAHONZPo: (Tabled), TR
PEHEE R S N8I, core promoter $EIE D
1762 FiEHE L 1764 FIRHE B X U precore §HIE D 1896
BRETHo T, InOSOERIT 62 VATic A S h
7o, BTN L EEET, BEOBUANDEF AL
Nizdrolz, IMEUETASNIERIZ, 1407 FiE
HED17DAHT, SRETIEFITOLLED O
T, 2REMETHASNIERTY, JBRETERE
o TWRERIZ o7z, 8EF L 18R OREN
EFTh 1B H oIz, ZOEER 1RFC 1
B 2 BB LA o hizdroT: (Table 4),
TEPERL Tz 1762 FIEHE, 1764 BEEB X
1896 ZFEE I D W T, FMBEHRMEIIC BT % wild
type & mutant type ®# % Table 5 R L72. core
promoter SHIRICDWTIX, 1762 JBEEN A TH 2
ErH % wild type, T T& 2 EHEEF % mutant type
L, 1764 JHED G Tdh 5HEEES] % wild type,
A TH BIFEEEF| % mutant type & L, precore $HI
DWW TIiX1896 HEEN G TH 5 EERT % wild
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Fig. 2 Various mutations in the X-precore region of HBV clones from patients with chronic
hepatitis B. Sequences different from the consensus are indicated by solid vertical lines.
The core promoter region at nts. 1762, 1764 and the precore region at nt. 1896 different
from the consensus sequences are indicated by (@). ((J) indicates nucleotide sequence
deletion.
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Table 3 The nucleotide sequence divergence rate in the X-precore
regions in serum samples of chronic hepatitis B patients

Divergence rate (%)

Case Samples

X (nt. 1374-1838) precore (nt. 1814-1900)

1 1-1 0.23 0.67
2 2-1 0.16 0.48
3 3-1 0.26 0.22
3-2 0.63 0.47
4 4-1 0.40 0.00
4-2 0.35 0.19
5 5-1 0.34 0.27
5-2 0.46 0.00
5-3 0.55 0.00
6 6-1 0.48 0.28
6-2 0.81 0.00
6-3 0.80 0.00
7 7-1 0.16 0.79
7-2 0.24 0.88
7-3 0.17 0.44
mean=+SD 0.40%0.22 0.31%0.30

type, A T&H 3EEAF % mutant type & L 722913,
[F—#4kD core promoter $BIK D 1762 FiFE: & 1764
FEHEZOWTIE, —F2 wild type D& ThH Il
7% wild type DAHTH Y, —FH» mutant type D H
Thnid, 5 mutant type DA &, BEEFIO
type 8—E L T\»7-, HBeAg BBk 6 #iATIE 1 ik
(No. 3-1) #% core promoter ¥ & UF precore §8I% &
wild type THo7:. B Y 5 D precore FH TV T
b wild 3 X Uf mutant type DEAEIT, core pro-
moter fBIkAS wild type 25 1 & (No. 2-1), mutant
type 78 1 #fk (No.7-1), EBEE 3 #E (No.1-1,
3-2, 6-1) TH o7z, HBeAg &M 9 B{&D precore 48
X, 8#{E2H mutant type T, core promoter iZ
wild type #5 1 #f& (No.5-1), mutant type 28 3 &k
(No. 4-1, 4-2, 7-2), BEE M 4 HE (No.5-2,
5-3, 6-2, 6-3) Tholz. BY 1#fFiF No.7-3 T,
core promoter #8313 mutant type TH o 7223, [F—
FEHI T DO HBeAg BRI TH 2 No. 7-1 LA U
sequence /N¥ — > ThHo 7z,

215 BB VT, BRL-2BERcBT 3
HBeAg B4 /aMRI 0 wild type sequence DIEE %
Table 6 12/RT. wild type 8% 5N 7zDIiX 1762 FiE
% T 13 HBeAg 5 T B 4 T 13 73 T 71l o 48 B 51,

65.8% T, HBeAg fa{f:Ar{k Tl 84 E5rh 28 Ec5l,
33.3%TH D, 1764 BEHETIX, HBeAg BtERET
i& 73 BFiH 50 EdY, 68.5% T, HBeAg itk T
1% 84 Eg¥rH 30 B, 35.7% T o 7z, precore FEEL D
1896 FEFE TIX, HBeAg BRI T 39 BIFF 25 AL
5, 64.1% T, HBeAg&{iRfk T 45 W7+ 1 5
5, 2.2% TH o7z, HBeAg BT 3 5HHE T
8T, HBeAg BERAE B L THE W wild
type sequence W EHEE Tho (F L Fh, p<
0.001),

& IM¥E D core promoter FHIKD 1762 FiEE, 1764
FIEFE B X U precore tHIE D 1896 FIEED type &,
HBeAg, DNA-p & & VIfifE ALT & & OBFZEIZ D \»
T Table 712 L7z, precore fEIS wild type D &
HEOIREAED THRETE, ¥ No. 7-3 2wz
6 #fETix HBeAg BB CH v, DNA-p BT, M
W ALT b B8 %R L7, —7, precore fEik 4t
mutant type D& D 8 BRETIZ£M{ES HBeAg &t
T, 205 6 BEBDNApRIETHY, ZD 68K
D 3 B #fk No. 5-2 2wz 5 ELsinE ALT 8
YIEE TH o7z, itk No.4-2 8 & Uf No. 7-2 I core
promoter {E 3% b mutant type D & T H o7z 5,
DNA-pBHETHY, MEALTED EEEZRL T
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Table 4 List of nucleotide mutations found in the HBV X-precore regions except at nt. 1762, nt. 1764, and
nt. 1896 in serum samples from chronic hepatitis B patients

Nucl.ec_)tide Mutation Sample found No. mutated/ Nuclle(?tide Mutation Sample found No. mutated/
position ) No. sequences ) position No. sequences
1383 AtoC 41 1/5 1678 CtoT 42 ©1/3

CtoA 63 2/5 5.1 1/5
1396 GtoA 21 1/4 1722 TtoC 32 1/8
3.1, 3.2 1/5, 2/6 1724 TtoC 6.1 1/5
1407 GtoT 11 1/6 1748 Gto A 4.2 1/9
4.1 1/5 1750 AtoG 51 1/9
31,32 1/5,1/6 1752 AtoG 31 1/10
1426 TtoC 53 1/5 6.2 1/12
6.2 1/5 1753 TtoC 4.1 3/9
1430 CtoT 31,32 1/5, 1/6 6.1, 6.2, 6.3 5/13,5/12,3/9
1439 CtoA 72 1/5 18bp del 1.1 2/9
1465 CtoT 52 1/5 1756 GtoA 42 1/9
7.1 1/5 1758 TtoC 1.1 1/9
1479 AtoC 42 1/5 6.1, 6.2, 6.3 2/13,1/12,1/9
1497 TtoG 41 1/5 1765 TtoC 41,42 2/9, 1/9
TtoC 72,73 1/5,1/5 1768 8bp del 6.1 1/13
1499 AtoG 41 1/5 1770 GtoC 21 1/13
1504 GtoT 53 1/5 6.2 1/12

: 7.3 1/5 1773 CtoT 62 1/12
1505 CtoA 32 1/6 1780 Gto A 42 1/9
1515 GtoA 32 1/6 5.2 1/8
1527 CtoA 61,62 1/7,1/5 1783 GtoA 52 1/8
1528 AtoG 42 1/4 1785 AtoG 62 1/12

3.1 1/5 1795 TtoA 63 1/9
1529 CtoT 51 1/5 1800 TtoC 61,62, 63 1/13,2/12,2/9
1533 TtoC 32 1/6 CtoT 71,72, 7.3 3/13,1/10, 1/10
1551 GtoT 71 1/11 1809 GtoA 32 1/15
1561 TtoC 11 1/4 1815 TtoC 51 1/9
1574 TtoA 32 2/8 1816 GtoA 21 1/13
1578 TtoC 11 1/4 1824 TtoG 72 1/5
1611 GtoA 73 1/5 1834 CtoA 72 1/5
1613 AtoG 21 1/6 1835 CtoT 42 1/6
5.1,52,53 2/5, 1/4,1/4 1836 TtoG 31 1/5
1614 AtoC 52 1/4 1843 CtoA 32 1/7
1615 CtoG 6.3 1/4 1846 TtoA 11 2/4
1617 AtoG 52,53 1/4, 1/4 AtoT 71 1/7
1647 GtoC 41 1/4 1858 TtoA 72 1/5
3.1, 3.2 1/5, 2/8 1859 AtoT 72 1/5
1652 GtoA 51,52 53 2/5 1/4,1/4 1866 AtoC 73 1/5
1661 GtoA 51 1/5 1873 CtoG 71 1/7
1674 TtoC 21 1/6 1887 GtoA 32 1/7
del : deletion.
7. HBeAg B 2> 5 HBeAg &M ~ @D seroconver- ¥ & U mutant type DIRER TH - 7z, % 72, FER No.
sion 2#BET&E 7z 2 EHI No. 6 B3 X ' No. 7 TH, 3 TIX 1991 E5 5 1995 12 1) T HBeAg 355555

precore §EIR D IEEAT 13 HBeAg BMEREI & wild YTH 7253, core promoter B X U precore D57z
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Table 5 The ratio of wild to mutant type sequences at nt. 1762 and nt. 1764 in the core
promoter and at nt. 1896 in the precore region of HBV DNA from the serum
samples of 7 patients with chronic HBV infection

No. of wild type sequence / No. of mutat type sequence

Sample HBeAg

nt. 1762 nt. 1764 nt. 1896
1-1 + 9/1 9/1 4/1
2-1 + 13/0 13/0 5/2
3-1 + 10/0 10/0 5/0
3-2 + - 9/6 9/6 6/1
4-1 - 0/9 0/9 0/5
4-2 - 0/9 0/9 0/6
5-1 — 9/0 9/0 0/4
5-2 — 6/2 6/2 0/4
5-3 — 4/4 4/4 0/4
6-1 + 7/5 9/3 2/6
6-2 - 6/6 8/4 0/7 -
6-3 - 3/6 3/6 0/5
7-1 + 0/13 0/13 3/4
7-2 - 0/10 0/10 0/5
7-3 - 0/10 0/10 1/4

wild type; nt. 1762 — A, nt. 1764 — G, nt. 1896 — G
mutant type ; nt. 1762 — T, nt. 1764 — A, nt. 1896 — A

Table 6 The rate of wild type sequences in the core promoter region (nt. 1762, nt. 1764) and the precore region
(nt. 1896) by HBeAg status in serum samples from chronic hepatitis B patients

HEeA nt. 1762 nt. 1764 nt. 1896
e
€ no. sequences wild type (%) no. sequences wild type (%) no. sequences wild type (%)
+ 73 48 (65.8)2 73 50 (68.5)° 39 25 (64.1)°
— 84 28 (33.3)° 84 30 (35.7)¢ 45 1(22)f

avsb,cvsd e vs f; p<0.001 by the X* test

D DFER T wild type » 5REBEBADE{LB A BN,

% =®

AW T{To7 HBV BEF D X » 5 precore 4
$EIR D sequence DEIED 5, HENO HBV 0 X B
X Uf precore SEIRIFHIRAZR 2B I LI w2 &
HEH L 7248, Z@HTH core promoter FEE D 1762
T L 1764 F/IEEB X U precore §HI D 1896 HiF
HiF, I TOHE LARCEESREEICED S

nre-omo = s DA ORI, BHEET, S50
EERCBLTHONIHETLER L 25T, BET
FREKIZT VI AEI>TwB EEZ N, Hi—
HITED shzholz,

HBeAg BMIBEEEET V > os85k 24 L, HBV
ZXE B REERREBORILICEL prboTwd E
ENTB Y, HBeAg SEH» & BMABITT 2T,
REERRESEIREL, HFERE2HET 2. Z0OE
HBYV 2 HBeAg # E 4 9 % wild type 2» 5 HBeAg
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Table 7 The relation between core promoter region (nt. 1762, nt. 1764) and precore

region (nt. 1896) mutations and HBeAg status, viral replication and hepati-
tis activity

core promoter precore DNA-p ALT
samples . 1762, nt. 1764)  (nt. 1896) 'A% (cmp/mi) @U/L)

3-1 wild wild + 1986 250
3-2 wild/mutant wild/mutant + 51 102
1-1 wild/mutant wild/mutant + 1505 78
2-1 wild wild/mutant + 1703 54
6-1 wild/mutant wild/mutant + 733 94
7-1 mutant wild/mutant + 1876 1273
7-3 mutant wild/mutant — 2055 181
5-1 wild mutant - 3 30
5-2 wild/mutant mutant - 6 206
5-3 wild/mutant mutant - 20 32
6-2 wild/mutant mutant — 30 12
6-3 wild/mutant mutant - 5 11
4-1 mutant mutant - 10 21
4-2 mutant mutant - 984 743
7-2 mutant mutant - 110 126

wild type; nt. 1762 and nt. 1764 — A and G, nt. 1896 = G
mutant type ; nt. 1762 and nt. 1764 — T and A, nt. 1896 — A

ZEL L2\ mutant type KB#AL T <L, Z0OED
¥EFE X LT, core promoter B & U precore S DZE
ENEFEL I TW32, KFFE» 5> HBeAg DEE
WWERWEEE L 5 2 5013 precore fEROZER L HHAL
7e. —MW, HBV R EBREOHARARMBE L T
HBeAg OHALIZ 10-19RCEHEECAON TV
09, KPFFRI v 7z HBeAg G DER) O £ 8 i3 H
BHEE (27-47) Tholz. #5051k HBeAg
DEEELBRCEZ TR 57, FROKREIZDH
ZEFEEZONT, ZDRD, HLORETIE
HBeAg [ M i 5 & precore B D 1 L A £
mutant type & wild type DIEEEI T, 3 T precore
ERTREESBHEECHEL W b D EEZ LN
7z, TS DEFIOF, S, FiEEZEPIC HBeAg 2
b U7ER D & 50, HBeAg B LETOIREE &
Zz ohiz,

precore 8 ¥ @ mutant type ® H B i Bl B
HBeAg et 25 BT DT, TRhETK
ZE SV D DEREPH 5. HBeAg BEMEALETI
¥ HBV @ wild type 8 & U mutant type ODIE& L7z
R H D, % DRAODES LIFROIREE & DEREH
bz, precore $H3 2% mutant type D&, DNA-

pIRETL, TS5KCHRBPEBELL T IHI8EL R
HHNTD, izl HBeAg el ThH iz b
b 5 TEHMEOFRORELE TV B b D2 ik
A 5B hiz, precore B T mutant 7 A WV XX, BER
IRIRRE TR & 0~ BER DS & B R
WHTBEME S B B 4%, —J5Tid Oketani 5 |3 HBeAg
o B BUEMEAF4 BE T, mutation-site specific
assay %A TERBEIC wild type HBV &, mutant
type HBV E%2#IE L, HBV DNA E288i0L, ¥
ALT D LR & 6 W IERITIX, wild type HBV
EPEMLTHE ERELTWS, Ledt>T, ki
D 2 BARIZ DWW T wild type DRIERTETER D,
core promoter $EELD 1762 FB & U 1764 HiEHD
FERHEUETAOBEIFECEEL Tw3 L OFESD
D, FROBEEMAPESE L OBFRSHEANIN TS
n v213 Buckwold ¥ {3 core promoter $EIRDZHE
X precore mRNAOEE2MHIL, HREL T
HBeAg DEEZETIV I LHEL T3, Kk
Th, 1762 BB L U 1764 BDIEFE T, HBeAg BiE
Bz 1x wild type 2MB# T, HBeAgeitic ke 3 &
mutant type MBE L 2o TWwiz, KT T HER
No. 7 T No. 7-1 $ £ 0 7-3 it h b core pro-
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moter $81 5% mutant type T, precore %S wild B
& ' mutant type DIRERITH - 7228, #iE No. 7-1
X HBeAg BT, 1 FEBOBRETH % No.7-3 i
HBeAg &M T3H b, core promoter DER b HBeAg
DML HFSLTWB eFEZH5N5, L L, DNA-
p B X UIME ALT fE & OBEEIX, AWHFETIEHS »
WTERPoTZ.
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