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Hepatitis B Virus DNA Mutation, Pattern of Major Histocompatibility Class-I among Familial

Clustered HBYV Carriers in Relation to Disease Progression
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Department of Internal Medicine" and Preventive Medicine”, Seoul National University College of Medicine

Objectives : Chronic HBsAg carriers are the principal source of
infection for other susceptible people, and are themselves at high risk of
developing serious liver diseases. In Korea, it has been estimated that
65-75% of the HBsAg positives remained as persistent carriers.
Additionally, familiat clustering of HBV infection has frequently been
observed among carriers. Some would become progressive, chronic
hepatitis patients, and others would not. The aim of this study was to
evaluate the association between various factors, such as the duration
of infection, type of virus, mutation of precore/core region in HBV, major
histocompatibility class-I, and developing chronic liver diseases among
famifial HBV carriers.

Methods : Chronic carrier status was identified by repeated
serological tests for HBsAg at intervals of six months or more. A familial
chronic carrier was defined when the disease was observed in a family
member over two generations. Two families were recruited, among
which a total of 20 chronic HBsAg carriers(11 carriers in No.1, and 9 in
No.2 family) were identified. Data on the general characteristics and
liver disease status were collected. Identification of the HBV-DNA was
successful only for 13 subjects among the 20 carriers. Analysis of viral

DNA in terms of subtype, pre-core and core region mutations was
carried out. The type of major histocompatibility class-| for the 13 .
subjects was also analysed.

Results & Conclusions : Seven of 10 chronic HBV carriers of the
1st generation and one of 10 of the 2nd generation were clinical patients
with chronic hepatitis, the others, three of the 1st and nine of the 2nd
generation, were asymptomatic carriers. This data indicates that the
duration of HBV carriage is one of the major factors for disease severity.
The subtype of HBsAg analysed using HBV-DNA identified in 13
carriers were adr, and the pattern of precore nonsense mutation in
HBV-DNA was identical among family members, which means that the
same virus strains were transmifted between the family members. The
association between the precore or core mutations in HBV-DNA and the
disease severity was not observed. While it was suggested that a
specific type of MHC class-I may be related to disease progression.
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HBsAg ¥4 215 24 B §-2}H(chronic
carrier)= 65-75%% F7 @ th(Park,
1989; Ahn, 1999). B8 7+9 ujo]g) A
(HBV)d) #9d ¥ IR FATL He
G52 7ZAN7N we}t 2A) Zelr}
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HBVo] 7“’1 Aoz FYdri(Ahn et
al, 1992). o|5 fif&e MJEFAR
dAH Blelee] 7#Ee BEE Helo]
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ol "tk

7FE A
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2 B33k 9JtiKim & Ahn, 1993). 7}
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(extrafamilial transmission)] T &to] =
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(Grossman et al., 1975), 94 7
A HLAStS] #EAdf ﬂtﬂ A (Hillis
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2) HBs Ag, anti-HBs, anti-HBc
HBe Ag, anti-HBe, anti-HCV,
HBV-DNA ZAEtH

(1) HBYV serologic markers %} anti-

)
oX
o

HCV: Abott AlS] Axysm2 o] 85150
m Abott AFe] ZAL kit(RIA)E AM-3)
qut.

(4) HBV-DNA : Abbott A} serum
hepatitis DNA probe 4] protocolo] u}
g AAtstgl o, AA 27 s E
Abott A+2] manual-& 231389l

3) HUEFAL A okM7d 31X

F 20 OI¥AE HBVY| oigh d3
HALSE A o B BE F& 2R
of WAZA(CAH) $Atet A7 EFab
(CARR)Z #Fatiedl, 44 2d ¢
of F4e] §ifa 7H7]F 0] Aol
HBs Ag(+), anti-HBs(-), anti-HBc(+)$!
A5E AAEAAZ 8492, 2d 57
3 R, A8 22 5 F4E st
st o, 715 At ool x
HBsAg(+), anti-HBs(-), anti-HBc(+)¢]
At T AR EREA

4) &M HBV-DNA &2/

serum 200-300ulE F%3}9 pro-
teinase K(100ul/ml), 0.5%(wt/vol) SDS,
5mM EDTA, 10mM Tris-HCI, pH 8.0}
Egate] 3 AJZF 5970 T ol A st
At o] 48L phenol-chloroformel] #]
#]3}o] HBV-DNAY: ethanol® 3 A A|
Zoh

5) HBV-DNA 2| pre-core % core

=]

29lo| ST o7l B4 Y

1§
i

A3 pre-core ¥ core 95 ¥t
s HBV-DNA £4& $537] 98
o 4 79 #¥E n3h(Kim et al,
1988). sense primer (nt 1604-1623, 5’ -
CATGGAGACCACCGTGAACG-3")
9} antisense primer (nt 2526-2547, 5 -
GTGAGGAAAGGAGGGAGTTTGC-
3)E AHE-3te] 160404 254774
944749 ik & PCRE £4319)
t}. PCRH-E 74| DNA 10ul, 2.5U Taq
polymerase (Perkin-Elmer Cetus,
Norwalk, CT, USA), Z dNTP 400mM,
10mM Tris-HCI(pH 8.3), 50mM KCl,
1.5mM MgCL$} 2} primer 0.5uMo] &
o] 1= 100ul EgAel A Ao,
&gt 85 ¢l A € F 2 primer
£ A1kt S HAL 94 TollA |

Hole BE7 wlolg & T B 4A A ulele & fAAY Falulolo} F2A A ¥ 325

A8t A (denaturation) 302, 55 Tl A]
3027t 2] 3l(annealing), 18] 1 72 Col
A 1327F 84t 27 (expansion) 0.2 319
=d, 4 #4e] T2 Y94 thermal
cycler(GeneAmp 9600, Perkin-Elmer/
Cetus)E AH&-ste] 359 uHEsigt) of
7}lA PCRY §1944 ZAFE WA 5]
213k Kwok 5(1989)0] Axsle= Wy
o ik :

HBV-DNAEZ A3 47|M% 4317
93k} Magic PCR Prep kit (Promega,
Madison, W1, USA)E A}&-38ke] 7HA 2}
94 AJof 3toll 4] 2+ PCR productE
0.8% agarose gel slice2 ¥-E] 3319
t} 322 2 Jj9 sequencing primer
& ARt YEAM GIINE A S
A &EA T o37]d] AM&E sense primer
& HH,

P1 (nt 1741-1758, 5 -GGGAGGAGA

TTAGGTTAA-3),

P2 (nt 1843-1867, 5 -CATGTTCA

TGTCCTACTGTTCA-3'),

P3 (nt 2047-2071, 5 -CTCATCATAC

AGCACTCAGGCAAGC-3'),

P4(nt 2292-2310, 5 -TACAGACCA

CCAAATGCCC-3')0] 11,
antisense primer =,

M1 (nt 2472-2497, 5 -AGAATAAAG

'CCCAGTAAAGTTTCCC-3 ),

M2 (nt 2287-2310, 5 -GGGCATTTG

GTGGTCTGTA-3 ),

M3 (nt 2114-2138, 5 -TGCTGGGT

CTTCCAAATTACTTCCC-3),

M4 (nt 2047-2067, 5 - GCCTGA

GTGCTGTATGATGAG-3'),

M5 (nt 1910-1934, 5 -AGAAGCTC
CAAATTCTTTATAGC-3 )5 77+ A}
£3}9t}. 4 sequencing primero]) = T4
polynucleotide kinase 2 A}-g-3}¢] y-7P-
ATP= WAY EA7E FAsch A
A= PCR product 40-100 fmol¥} Z+ v}
A B2 22 primer 1.5 pmol$ cycle
sequencing YH-$-(Carroters et al., 1989)%
$3+9] thermostable DNA polymerase
(fmol™ sequencing system, Promega,
Madison, WI, USA)E A}&-35}9it). blhe-
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2 8% sequencing geld| A B35t

E9do] £91E 2] 93t nontra-
ditional gel-loading format& A3 =
g, o] & 7t & primer=FE -2
¥ BE G-terminated 18- 22 AY
Ha, 1 Qo] 25 A terminated ¥-3 &
do| AAHE W4 o]ch(Hedden et al.,
1993).

6) CHAA MHC Class-| HEIEA]

(1) DNAS] £

gxpe] A gd 10cc9} heparin 3cc
2 43 SET FE9) 4 e, QU
)70 ¥ 1 3000 rpm 22 1587+ YA
72 T AFAE Ba, 1 ot buffy
coat® FZ3}% 2, Ficoll-Hypaque
(Pharmaciarl AE)E Algsle] fx
2 Byl 1 x10° g X 3o PCR-K
buffer (10 x PCR buffer 1ml, NP-40 40
., Tween-20 454 , proteinase K
(20mg/ml 3044, D/W 8.8ml) .0.5ml§~ 3
7bete] S8 oA 6087+ AzlEta L3
AlZL F 95 oA 108 7+ A st
DNAZ Z£3t9t]

(2) PCR primer 2 271

PCR primerS-2 ARMS(amplification
refractory mutation system) 2] #gE o]
&34 class-1 Z+7+9) locus?] exon 2, 3
nuo Moz ueotey. A
primer= HLA-Class I A locus®] 307)
gy FAaAEe sl st 210
9] coding primer$} 197]¢] non-coding
primerZ, C locus?] 2070¢] & f44}
He 7] 9 10409 coding
primer$} 167§¢] non-coding primer&
AHgSISITE S8 POR A3 o8 8Kl
¢4+ Uss
Al APC(adenamoutous polyposis coli)
f-A42He] exon 15 H-5-of| A primer 47]&
norste] AgeT oS primerd)
MT(Melting Temperature)te] H$&
58ColA 62T Atel7h HEE sk3th
Positive internal control primerE #| £} 3t
Z 105709 primerE class-I 47} &
o] 7F53t=E Z3Hete] Alocus 3274, B
locus 277Y, C locus 2370¢] primer Z3t

£ P8

positive internal control =

PCR& 134, 100nge] DNA, 0.8 x
buffer (40mM KCl, 1.2nM MgClz,
8.0mM Tris-HCI, pH 8.8. 0.08% Triton
X-100), 5%(v/v), dimethy! sulphoxide
(DMSO), 200uM2] dNTP, 1M9] 7}+z}
o] primer®} 0.2#M9] internal control
primerg& E3tg Tt o|g Tag DNA
polymerase (Boehringer Mannheim)+
0.25 unitg ALE3th F& AAHL
GeneAmp PCR system 9600 (Perkin-
Elmer Corporation)dl| 4 33} t}.
PCRE % 30 cycle® 53] w4l o,
96 A 15 7} denaturation, 96 C oA
25%, 70T A 4522 53 MEdHo
o, 5509 A 60, 72CoA 12022 4
3 w2 % 7200 182 HAlae 4
oz AL, %9 DNAE
ethidium bromide’} T & H 1.5%
agarose gelol| A} 100 VZ 4027 A7)
Z3jo] Bo]d 22 ol=3 BT

(3) MHC class-19] % microlym-
phocytotoxicity ¥4
g X3 MHC class-1?] HLA-A, B, C
EZ microlymphocytotoxicity ¥4
stol A7) JeiE Hetaiin

ofm

OJ;UL-II-I
1, PHEGX} 3 9Pt

A7 FAA 1A 4504 544, o
47A), 394, R 374) Btk A
o]k 24t 7H-& 1A 3 oAAEH A
o APAZA 742t 22642 244), 1'E
16164 F7E, 154) oo}, 2|1 291
FUSA] R 124 oo}, 84 Hohd], 7
B 15(d 244)0] T Bl
1 vz 6 BFE AR AAel .
g7 BAke] oy AT o
Y ajgate, of #Ae A1t

‘_.

of 7AW 9 Zktoz AputeithFig.
). AAH oz Wzt $a SHETE

A7 40.24), A EAFA 6B (FHTAH
15.3A4)o]c}

27k ZAA 14 6W (24T
37(o] 4841, o 434, of 404))& AT
o $hajo] 1 3m(o] 524, & 4541, i 38
A AR AboIglT 24 3 & 2
F ABRFAI A=, 28 284, &
262 140 7P 2 AU R A
7, 524)9) Apfolgia 19 149 Yl
(AT, o 454) 9] Z(15H) ]t
HAAH o wzhy A 3 (P A
43.7A), A7 B2 6H(H A 34.0
Aol ArhFig. 2).

{ ) indicates present age or age at death

n [
L/C(43) CVA and Hepatitis(75)
T
UC  Cervical Unknown Hepatoma CAH CAH
{(54) Ca(s3) ] @ (39) @n
D(+) D(+)
0 CAH&
] 47)
CAHaL/C D+
{54}
D(+} j
] o a O
CARR CAH CARR CARR
(26) (24) (16) (15)
D+ O(+) O+) [2/C]
(: Live woman
ll: Dead man
CARR: Healthy Carrier O O m}
CAH: Chronic hepatitis CARR CARR CARR
D(+): HBV-DNA was successfully detected (15) (12) (8
o) D)  D(+}

Fig. 1. Pedigree and selected characteristics related to HBV infection of No. 1

Family members
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HBV-DNA7} 4. #2715 94
% 39o)A vt HBV-DNA7} AZH 9=
o, B o2tz A 1A 28 (2R A4,
52A|9 T, 404D 241 19(A

i} 5*
0.04)0lT AREGAE 12REHFRH
24.5 +14.14))°]t}.

. R 15A)oI Stk 137 A9 B
2. HBV_DNA O O 30}—.%]_35] -‘EU—‘T‘—adrfﬂO]mott}ef{]—Pd

209 gAA dodojA] HBV-DNA 4 & BT 9o 2 vehdt)
ZFo| 75 qd A& 1393t A7t
F 1HF 240 AoHAZEA A, 154])
‘?l AleletiL 10894 AE5Ho| 144 4
B 1, o 3), 240 630 4, o] 2)9)

A 29 Aol o]zl 4] Seiols}

(79) CAH & L/C(85)

o o

(54) | CARR (81} L/C

(52) (48)

D{+) D)
HBeAg(+)

CARR

F2AHA okt 327

3. HBV-DNA<Q mutation &
1) H 17t50Me HBV-DNA =
ool k4t
A17}E A2 A 7&%%
DNA?9] core nonsense S o
A, B B
dez gesnee g 5 ot
3H pre-core?] nonsense & o)=
189694 G — A AAFAECZE TFo
A Ao, 6 E AT (wild
type) Hiolg] 28 EAWo| nlo]H 27}
FEohe FHETDE e 4%
Ae 24do] Hlolg~ $4 HHE &
Ack. 22 $ab 1A= 189994
G— AAAZE 4] THHUSG
(Table 1).
Pre—core nonsense E¢@Ho| £33 T

463 6:11;]]9].1:/\4 7hed

ov o

UE‘_

A% BaRe pa

(45) — Z]
Hx;\g«) 0(:; “2) 0(:: (45) cxl @) 9 = zslsﬂ 01]/\1 3ge A7k, 3 e 7
o0 oW o) ﬂivX}Ol Atk $AE 49N E T
[ 29 87 9 AR FAT} 47 29 40)
otk Aol mE Eduo] Fele BT
CARR CARR HBeAg(-) (-) () (16) (14) - 3
U (28) (26) D(-) D(-) D{-) HBsAg() () E Z]’ ] ]' H}\/\}\T:]' 1/('“[“]] 4Uﬂ% Stg'x% ‘?i_:
: Live man HBeAg() (-
I 43, 192 So¥o] LRIt A
: Chronic hepatitis = =
g:’;; ng-DNll;| vsa:successmlly detected (19) CARR(15) = 6U0:‘ Oﬂ 1 - 3uﬂ 0] ‘32‘:?}6:] ]ﬂ L]-U-] 11
() indicates present age or age at death D(+) 31‘% EH__ H Z] x] i%% 7].%1 %OL-%
Fig. 2. Characteristics of No. 2 Family members
Table 1. Detected HBV-DNA core and precore mutation in No. 1 family members
Nonsense mutation Missense mutation
Family member & Sex/ Clinical Core Pre-core# Core
degree of relatives  Age diagnosis 39 51 58 116 120 166 ]
Arg  His Ala  Leu Val Ag 896 1899 (Amino Acid)
Son 1 M/54 CAH A-C T-C T-A T-C T-C T-C G/A A 13 T-C (Val/Ala)

148 C-T (Val/lle)

168 C-G (Glw/Gly)
Daughter 1 F/47 CAH A-C T-C T-A T-C T-C T-C G/A - 168 C-G (Glu/Gly)
=Grandson11 M/26 CARR AC T-C T-A T-C T-C T-C G/A - 147  G-A (Val/lle)

168 C-G (Glw/Gly)
=Grandson12 M/24 CAH A-C T-C T-A T-C T-C T-C A - 168 C-G (Glu/Gly)
Daughter2 F39 CAH AC T-C T-A T-C T-C T-C G/A - -
=Grandson21 M/16 CARR A-C T-C T-A T-C T-C T-C G/A - 5 C-A (Pro/Thr)
Daughter 3 F/37 CAH A-C T-C T-A T-C T-C T-C A - 5 C-A (Pro/Thr)
=G-daughter31 F/15 CARR A-C T-C T-A T-C T-C T-C G/A -
=G-daughter32 F/12 CARR A-C T-C T-A T-C T-C T-C A - -
=Grandson33 M/8 CARR A-C T-C T-A T-C T-C T-C A - -

Note: Among 11 HBV carriers, HBV-DNA detection was successful in 10 cases.

=: 2nd generation, CAH: Chronic active hepatitis, CARR: Healthy carrier, #: A: Mutant, G/A: Mixed wild and mutant precore
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o] 4 Fe|Z ettt i Edwe]
$AHE 713 BA7EE ooy (daughter
IHEFE ol A 3Y(AF BRRD
T 2% ofd Yol & BFstn E4
Wol S48 HollAE uge oz
UERcHTable 1).

Core missense ¥ &= 71 104
F 6140 3%, 24T 3%)9] HBV-
DNAJA] At (Table 1). 65 4
o] el R L 2L AR AA
ojth. WA A} 5T 49, AR
Ao M= SHF 29lA Eddo)rt
A=A TA7HA $hatel| 2] 9] B0
HAE= 16834 C — G (Glu/Gly) )
o R} 3l A BAHAL, 19
& 5HA C — A (Pro/Thr)e] S
g 7 ATk DA ERAL 2

(25 24Dl 22E Edde] &

B 22t 168WHA9}F SR |3l 17
Efpah 15o] 7HAL i SHA
Mol YAt BH0Y 819 A2 o
(daughter 3)¢] Ed¥o] 9} s}
Atk

2) H 271&01Me| HBV-DNA =
oo s

A27VE pEAelq A28 399
HBV-DNA core nonsense &1 # 0| el
T FYesith 5dE violeizd 24
5984 JeRt) Pre-core nonsense =
o] Fele ALY 79 BAY
w2 189647 47 BES 4
Hol upo]2}29}t U upolg L7t
F5ol ol e Jepgn} (Table
2). Core?| missense E@WHo|= 14 2
BAGE A D B Mt
12044 A — G (Tyr/Cys) &%%io] ¥

Or_&

1

2 owrk

ok i

Table 2. Detected HBV-DNA core and precore mutation in No. 2 family members

B2 1.9t} (Table 2).

4, 71& TG MHC class-1 B

1) ® 17450l e HEY

43} wlo} 22o] 4 o|u¢] 7}Z0)7)
mizoll MHC class-1 3 Ej &= ] 2319
A typed A& A*3301% 10%3E 89 o)
7HA 2 9113, B typedi| A= B*5801(10
M 9m), C typed Cw*0302(10%4 % 9
HE TEHLE 7L glo] A*3301,
B*5801, C*03027} 71&£3% dedn
& slded 108F 7350 vhdla
A} Vo] 395 1% (Grandsonll,
w264, 7722 B, Ctypeo] the
7V 93k, UwA] 282 ofmu-of
E(Daughter 2 Y7+ 3949} Grand-
son21 AZEGA 16A)2A A typeo]
o2 7}E3 Ate] & B4 th(Table 3)

Nonsense mutation

Missense mutation

Family member & Sex/ Clinical

Core Pre-core# Core
degree of relatives Age diagnosis 22 26 51 115 130 132 167
Asp Ser Hs Val Pro Tyr Ag 696 189 (Amino Acid)
Daughter 1 F52 CARR TC CT TC€ TG CT CT AG G/A - 120 A-G (Tyr/Cys)
Daughter 4 F40 CAH TC CT TC TG CT CT AG G/A - 120 A-G (Tyr/Cys)
=G-daughter31 F/15 CARR T-C CT T-C C-T CT AG G/A - -

Note: Among 9 HBV carriers, HBV-DNA detection was successful only in 3 cases.
=:2nd generation, CAH: Chronic active hepatitis, CARR: Healthy carrier, #: A: Mutant, G/A: Mixed wild and mutant precore

Table 3. Detected major histocompatibility class-I types in No. 1 and 2 family members

Fami inical HC Class-I
Family No. amily member Sex/Age Cllnlca‘ MHC Class-l type
and relationship diagnosis A-type B-type C-type
No. 1 Family Son 1 M/54 CAH A*2601, 3301 B*5801 Cw*0302
Daughter 1 F/47 CAH A*3301 B*4402, 5801 Cw*0302
=Grandson11 M/26 CARR A*3301 B*4402 Cw*0701, 1401
=Grandson12 M24 CAH A*3301 B*1501, 5801 Cw*0302, 0303
Daughter 2 F39 CAH A*02, 2601 B*5801, 62 Cw*0302, 0701
=Grandson21 M6 CARR A*02, 2601 B*2702, 5801 Cw*0101, 0302
Daughter 3 Fi37 CAH A*3301 B*4402, 5801 Cw*0302
=G-daughter31 F/15 CARR A*02,3301 B*1502, 5801 Cw*0101, 0302
=G-daughter32 F/12 CARR A*3301 B*4402, 5801 Cw*0302, 0701
=Grandson33 M/8 CARR A*3301 B*5801 Cw*(0302
No. 2 Family Daughter 1 F/52 CARR A*2402, 3301 B*51/52, 5801 Cw*0302, 1201
Daughter 4 F/40 CAH A*2402, 2601 B*1501, 51/52 Cw*0801, 1201
=G-daughter31 F/15 CARR A¥2402, 3201 B*1401, 1501 Cw*0801

Note: Major histocompatibility(MHC) type was analysed for them whose HBV-DNA was detected

= 2nd generation, CAH: Chronic active hepatitis, CARR: Healthy carrier,
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Table 4. Relationship between clinical diagnosis, HBV-DNA mutations, and major

2) M27t5 0l Mol HEY

histocompatibility class-1 type in No. 1 family members

A typed e A®24022 3% BF 3
E4 02 7HX 1 9911, B typeol| A+ 1 HBV-DNA mutation type ~ MHC type MHC type
A Al BFS150E 28 sholo (family common type @) (not common type)
) 227 Daughter 42} G-daughter31 CAH CARR CAH CARR
o4 B¥1501¢ BH3kT gtk Cype PTG ) ! | )
2 1At Aujzke] Cw*12015 2o} 7} A 2 - -
23 919131 Daughter 42} G-daughter31 core missense
o HANICw 0801 FH3kn U 168 C—G 3 J ] !
CH(Table 3). o atation : ; i ;

5. HBV-DNA E¢%0] 3 MHC Total 4 3 ! 2

class-1 §elsh Tagele] & oty cmmen s 40187501 0o
’T,CD ﬂ CAH: Chronic hepatitis CARR: Healthy carrier

HBV-DNA E¢iHe] el € MHC
class-I Fej ¢} A befote] AA o o
3 BN A 2715 el yR 2 1 & Z B o, HBVY A XY X&49) F
of Akl A 17} Ak A wokt) A g Aol AR =39 WYy
(Table 4) 2 Udte BENY BEeo] 2 FHolgln & 4tk 53] EF ujolg

MHCEHI¢ 2B AE vwsd, ¥ Ao &ata =wl(Ahn, 1996), 75t 29 A&2 BYLY ol 39&
A 7HEEE FE(A*3301, B*5801, ZIEAA #AMES HolE Aol € QAshs THEY B3 Fojgl o)
Cw*0302) B2} 785 TA0E 824 3 94 3= d2iKim et al.,  oe $%0] 9JthLau et al, 1992). =
7 4%(F TG BAE BEEE W 1994). B 9] Fo8 QArpde] 3 3 59 fdH wiA S M &3 8
45), AZRAA IY(EFE AAEFAE £ ve ISP ddAe §Y vlo]  HEtE Y8 e g deukso
EE 51 35090t 715E Bk AR o] A3t AR oIk F kS 2 ARIF AAA 24, 48 Bo] A, 4%
sto] B-APTE R BAItE R R Adle] 24 43402 HBsAg W A, FEEE, FEE0) Wi}, 7144,
7] MHC 3ef 2k¢], & Daughter  HArAt2 $48 20704 HBV-DNA 941, whAbA 224} ez 2ate] S
1 7} A B2 Grandsonl 13} 7} 5799 1399 HBV 7|4 ES 24wty 2ebd & 9l
Um Al 7t e 2po], Daughter 29} & A3}, UYL XF adrd 0 2 e} Ak 0 2 ujole| ~ 7oA dlo]H
Grandson2[ 79| 2to], 122 Daughter Y 53 THIYo] ZHHASS & 2 FAx9 H Eddiol= Wg7|Ad
29 v Al Zpqste] Aol FE BEE Addkgich a2y A3y 2 AddAe  Fa3 9IS nHE AoR Hog)
C-type| A VFERFCE 5 A 2 AgdAMe 2 7t dE S Polio vholElx 3¥ oA g

Pre-core nonsense E1¥o| Fef(EF A #EH wlolziae FdsAoY 7 19 fHA WHol nlojg il AA &
& oy, =dWo] 49 4)9 MHC o tf2 HolAd SUs A ootk & A4S glols 482 23] 484 o
type?tE v we] B, MHC71E3% 8§ 7Ad], ¥139 de2: 5 715 749 thEvans et al,, 1985). HBVE ulojg] A
H 79% £39 39, a0 $48 4 F oyt U Aoz Holxuk EAlo] glolM & A A(reverse tran-
HolAth MHC types} Pre-Core E¢i¥  7|MdAtoz vy 228 74249 vl scription)”) A& AM35}EH|, RNAGA
o]l YefE FA 1T APAG & o]t FUS Aoz Yehta 9lo]  DNAZ Arlge Fob dAels 0 Ft
o] Ho] WA okrh EAAAE Hole 249 A uf  Z wAHA ¢ho} T2 DNA HboHA

MHC type3} core missense EiWio]  F FUF AAel o3t Holgtn & & B} ol &o] oK Summers et al,,
FEH(1685-9] 43, 559 29, AWl 3tk 1982), HBVE#AL S Wo| &2 1.4*%10-5
T 4%) 2 AR et $AE BY 7} 2 A7 Fas E o d9Ee, oA 3.2%10-5/year2 FA3 1 9tk
% ¥ MHCE 74 Q1o core ¥t FYg wpolg|~ 7Hdojghd 7b%  (Okamoto etal., 1987). HBV ¢iwo]7}
missense =AWo|7} gl 39 B57F A AAEY] AWATe Holahs 292 AW A ¢ gviE 242 B1
ZRAAR o} Qi) FAJWN? sk Aok BEME w & 8L g3 20 AA, Edwolr}

g AR Folste agle o|EAHo  dojUn wle|yart AAHA ¢ku I
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2 ZA)3cHBlum et al., 1991), E#),
Hlolgl 2 BA] =7t 7hAsti(Shafritz
et al,, 1991), AlA, pre-core E¢o] 3
Ao A ZHAE £ ATt SbEg
(Sato et al., 1995), Y&, A3 T &
A 7Y Eddo)Z g Ay
Hao ¥3l 7154 (Melegari et al.,
1994), XA, AX w7 =4 THEZ 8
273719 WSE st AE EA T
AX 2gzL (Waknaetal 1991), 18
L AAAE, 3 B4 An2 98 g9l
ojake] 7+ %@ 7}sAd(Kaneko et al.,
1989) %014
#2970 Y et
o b BREAN) AZ 54
d7e] AR QlEte] core ZJZ
nonsense =AHo|7} B4 F9o
Hog A7itke Byrt 9lom, ojg X
1 deleld A2 g gens
ATVt itk olF dEe 79 84-101
(Ehata et al., 1992), 39| 7% 48-60,
84-101, 147-155 (Chuang et al., 1993),
&3to] 79 21-34, 85-100 (Koh et al,
1995) §-41¢ AF AL wusty 9
k. ol EdWo| A% —‘?—HOﬂ A3 2}
o[7b sittE AL AlAtste A9 ), o
g Afo]9] Qe o}d may 2}3} ofn}
= o] HLA 349 237} <lFnju}
Zpo|7k 7] w0l o, HBV Y] o} u}
2 Gl Apol7} 97] fEoZ F
Z3}3 9)tH(Kumagai et al., 1979; Lin et
al,. 1982; Kim et al.,, 1993). 121} 0|5
ATl ddAEY FHHY WA
(7}—. G obd)ol A vae, 7+
AE Hpole]2e] ofPE BE IEigich
£ T4 core nonsense S Ho|S
He A1715E 749 EFA 39-58,
116-166 F-910)l QA L™, H27tE o A=
22-51, 115-169 F-994 11, 712 FA4YE
Aol FUT PO Yea gof
nonsense’-$¢] EHWolE 54 MHC
Feloh o] glov, iyt vlojel
o o3} o] 91¢ Ao yzten)
solels Seivolsh Ay 7h)
PBANE BIF ATE, 53] precore
T4 & 18981 A 7] NEe] £l

EO{NB'—]OZL

o]

it

holej 2 AAN zhAzke]l AuAd
#3t A7} ItHBrunetto et al., 1989;
Kosaka et al., 1991; Liang et al., 1991,
Omata et al., 1991; Carman et al., 1992;
Sato et al., 1995). HBVZ 2] zj¢] w o]
1093 Ag 54 2 44470 8
2 9% ] pre-core A} | W E 3 A3
1896 WA G>A £¢dol7} 2} 18
oA HHEE HI8HA(Omata et al,,
1991), pre-core?] £ H9jo] o]
7F AA B ZES BN IE e 39
°1 O ol " or Zulsa] gAY &
T e BA7E AA vtole Ay Hsizt o
°M—Eﬂ e FAE 7 8 F dH e
AR Zrdolt Alzve ApdA 7k
ke AR A g2 A
o M= pre-core £ (1898 Z-& 1901)
o Mol HANY W4T §9)
¢ ol 9O #%itkLiang et al,
1991; Hasekawa et al., 1994), Kosaka <
(1991)& 117“*7&03 2 1093 74
H] ANAA

(90%)01]A1 pre-core 3%_'-91 =
7HR whely A fAAE HES
Buskglr) o]52 e A YAAE)

A DNA 548 Z7}A]7]% pre-core S
Adol7} v 854 HES 2t
solog AT Aojgte 7S AA
3t9ith. o] 52 pre-core E¢IH o] nlo|g]
ArE 101]/\1 23 ‘—E:]o] =2 E3] 54
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HAe F2d 8919 shizta 3
2#Y HBV-DNAZF 24 13
o o= Oﬂ A pre-core 1896(G->A) ¥ o]
B QA ZEZF e Ao gaHde
H}, pre-core EIW0)7} AW A}l A
ke o]dY Fge wdEe 24
ojth. & A7} o] AFE Hldte]
THE AR dtuE A gl Y
& wpolel 2o Y TR AA
HQE, o2 g wgolA B AT A
o] o]dY] AFAHE ulste] Hr} A
#4& 7Htt . #eE. Pre-core ¢
2oz} HBV 74 ¥ ol Lol o]
W A$(A171E daughter 32] AP E)o)
& AREFAR gol ole At o

410 Eeelt olul ojyt sho)
2o ZEHNE Ao FAHE A
(%43t core missense mutationo] &
29 ZAPME AMA A g
AH(A17F2: Grandsonl13} 12)1% 9Jo]
of AHA7} A7 o]y

—{o

pre-core A
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H-l
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oXx,
tio §

o,
[o 4
A
>

o

o
=

Asto] A3
¥ Al 7 A E FH W e e
Hpolgx H&EZE gt 59 HY
uk-g-o)) ©]&3}(Edington et al., 1975),
TAZ gt o] 242 AZ wi7iA] |
Hk-2-0] o htk(Parnetto et al., 1975;
Wands, 1975; Eddelston, 1980; Mondelli
et al., 1982). o]= HBsAgHt} 3gg]
(HBcAg)ll gt A7) Hgut3-9]
A2 #elx A ti(Vento et al., 1985).
duta o 2 HBVY pre core ¥ core
Whe T AV gelsl 9 % oyesl

Z 9] gL vjzs Ha FRE THA
3 9low, o5 gAF YREo| class-I
Xﬂﬂ’ﬂ AL 54 THEY 58 /&

dhs gald s :_?:Lo}l’ Atk Aol B

159 0 H(Ishioka et al., 1989), MHC
class-I ¢t AE UH H'H o dk-- 3
class-Il A|gHd HY {80 FAshs &
i oAde 259 th Alexander et al.,
1991; Kirsten et al., 1991). 0]& %t B
P19 A YAl 8 93} MHC
7} Bojditks #9974} v
= 1} glthBertoletti et al., 1991; Ehata
et al., 1992; Tsai et al., 1992).

E A giaa 25 @ ggo] Aol
Qom & A= 5}/\}%1_1,:_ AL R o
Sk, ole Al EFol| wpol 2t F
453 gk Aol £ Aol
A A357) ol erlol 218 b
sia2 433 ¢ slov 4 A

W44 Hole BYZH vlolgl& v

AAE oA vtz Agsta gtk
(Chu et al,, 1987). 223 7299 wjo]e]
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”}” 4 3}0131 2 HWZV} HAY 2
B4 79 497t 9o 97)9) MHC
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T HERe] X wj7] T Qabtel] s}
of AE&Hoz Hd FZ(immune
pressure)2 W= 3724 7)(epitope) 7}
At o] BTt AXSA TY9
THARAE Jepdtes B g
(Ferrari et al., 1987). B& 7+ njoje] 2
7t AEANE FYE & A AEEY
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