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& A7 2 XS 7HE F a8 delojy A
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HB¥ (non-A, non-B) 7tgutola] 2o o3 719 8¢
doz g ygon 7o g JRANE HATY 2 T
HES 718 208 goo 2y FY T . $2vel

o

o r'\l
rlo

A3ty

[~
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#Eo] g&o 2 HBVE 37 HCVE 323l A slojAlg
23 E49 8¢ 9902 A7dr

D zHubo] 2 (hepatitis D virus, HDV) & #1353
A7 Fopxg) gt @ FF TS0 A HBV 93 ojn)
#dso e #AES A9 (coinfection) oA
HBV 9& 34 ¥ 94798 4374 HDV ©&
ogE Hgy 99le] E & gvtm g o ¢
Ut e o} F olo] thgt FAHQ A7) AYH A %
o} gmabge] hxAe &Aooz F34E
e Rog wolrh,

meba] RS B A galo AA g o9
g Z= HBVA W3 FHAeR vigstan do

. BY 2tAHI0[HA(HBY)

1. Virology

HBVY hepadnavirus(hepatotropic DNA virus) family
o] £3}= DNA virusZ °|%} frAHE virusE2E wood-
chuck hepatitis virus(WHBV), ground squirrel hepatitis
virus(GSHBV) % Pekin duck hepatitis virus(DHBV) E©]

N3 olEe FFEIA Q7 HBVS AR EF
4L HUTT AW QoA 2GS 2Q02R9)

fargich A7k
HBVS F840] Agoz 3AH7] AAE AL 1960
ddjolo}, 7+g&Ate] €3 o 2 BH hepatitis B surface an-
tigeno] AW A o2 WAHYLY o] AL chimpan-
zeesol FAMFH S o) A E o] FAH AMHoIQiTh 1965
Blumberg®] ¢]%} hepatitis B surface antigen(HBsAg) 9]
W) olo] 19689 Bayer= HAAR A do)A] HB-
sAgt A7l 22nm? FEY YAEH FYS AAS
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AUEA Zo|7} thkgt A = A9 mgor &
el Ao £AE UGt 12t HBsAge] T4
g8 i AsherA el ¥ A2 7= HBsAgS protein, car-
bohydrate 2 lipid2 T4 o A1 HAhe A E 3ol
UA %S B HBsAg incomplete virus YA Ao.2
gl Atk 1970490 E Danedl) 98 7hg 819 Ao A
HBsAg ®% olyzl 270l 42nm¢) virus YAHES] JA
ALY o] Dane YAEN W Astery 2w
A AFALE] I 42nm virus YR FHIGU
HBsAg, hepatitis B core antigen(HBcAg), hepatitis B e
antigen(HBeAg), viral DNA, DNA polymerase(DNAP) %
protein kinase®] Z2¥2g FAE 4AT vius YA
Aoz WAL Dane UYAS et Ho) EAA
% 4 A3ty A7AFE 95 HBsAgS U
small HBs protien(SHBs), middle HBs protein(MHBs) %
large HBs protein(LHBs) 2.2 T4} virus 47+e &
-8 A3, HBcAg HBsAg? 9HZ o)A 3.2Kb2] HBV
DNA, reverse transcriptase(DNAP) % transcriptional pri-
mer(terminal protein) ¢t #7 coreE o] FI Y& S Y
F3 Ao (Figure 1),%® ©]% Dane Y#e 83 ol
AE 30~32C0A 1582 #EE S FAT & UL 98
CAAME 1~20%9) &o] 24¥ct” Blumberg % Ba-
yerol QJEiA LA HBsAgS G &R A HBVY 7l

& oA EIF F e TP Fas gAA
FAAZ o] &5 3lor, oo ¥ § HBs Al (anti-HB-
sAg)t HBVZl gt o+ HAdeh S vheho] o
AF Fo adutgd AFAQ FAAE o] &€k HBV
#AA HHo|A Dane YAHEC AR Aoz &
A=A, HBsAgel WA W{ o2, HBV DNAZ +
AYEEH won " Apew AFMel glw
HBVZ A& oujate 2 o] BAAEY] FE 0L #xlg
d% ¢ A 2AT AoiM Fasicha Ao

2, HBVHAzale 1z

HBV core 44 ZA3l= HBVH# A= 3.2Kb9] DNA
22X AZ7A ded 5E DNA virusE FollA 714 =2
7174 Fe Aoz 4R Utk HBV DNAT virus 37+
Wioll A 2702] DNA strandE2 o|Fo|A Yz 2 st-

e

Figure 1. Model of hepatitis B virus, LHBs, MHBs, and
SHBs : large, middle, and small hepatitis B sur-
face proteins, S, S-domain : preS2, preS2 do-
main . preSI, preS1 domain. HBc, hepatitis B
core protein . RT, reverse transcriptase . TP,
5 terminal protein of the DNA minus strand
(which is probably identical to the primer of

reverse transcription).

rands 5-2 T 99X 200~300bpE T4 5= comple-
mentary termini®] 3 ¥ L2 §4 33 (Figure 2).1
Minus{—) strand¥> HBsAg, HBcAg, X protein 2 DNAP)
g viral mRNA % viral pregenomic RNA7} transcrip-
tion¥] = coding strand24 1 WY+ transcriptional
primer$} AZA E oy 1t HBV fAA )& 2 E714] 67]9
open reading frames(ORFs) 7} £A o] #afxu o} 5 F
47)¢] ORF+ 22} Pre-S/S(surface), Pre-C/C(nucleocap-
sid), P(polymerase) 2 X2 A HH 50| 9Jom ¥ gluco-
corticoid®l ¥F-&-8l+= enhancer region 2 surface, core, Pre-
S1 2 X region®l & 4719} promotor regionE% 8¢l
HAr} 2

Surface ORF(PreS/S)= 3709] envelope polypeptideS
< codingdt™ ©]5 % S region 24,000daltons2] major
protein(SHBs), PreS2+$ region® 31,000daltons$] mid-
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HBsAg mRNA
-

£ coding8H™ C polypeptider™ HBV DNASH 2 g5 = pro-
tein®]®] Pre-Ct hydrophobic peptideZ coding3l2A]
virus 949 2L FE89 C polypeptidest &7
HBeAgE %4 8th'® HBeAgd] 4ol 21014 PreC poly-
peptide® $842 HIo Be A7t APHE Ae
HBV mutanto]l 934 £9EA0H, ©] HBV mutant
A gty HHo)A 8 HBed A7} YA YA E Eyetn
HBV DNA7} 4oz dehte W BETE 8l
BAH A, o] AL PreC regiondl| point mutationo] ¥
o]1}A] PreC polypeptide?] #4lo] $¢5 2 24 HBeAg
F45A @ovt HBV DNAY #42 A&He Z¢oth,

: Polymerase ORF(P ORF) HBV##te] RE ORFe|
Terminal \/:::9"0"‘0 F4 5ol 2128 viral polymerase % DNA binding pro-

redundancy

(0/3221)

HBV

Cohesive

15)

. . o ‘ ‘ teing coding3tt}h.’® DNA binding protein® minus st-

Figure 2. The genetic organlzatlgn of HBV. The inner cir- rand®l 5-2%e29lo|4 DNASH binding@tth. X ORFE
cle represents the partially single-stranded HBV N . ]
genome, subtype ayw, with the map unit gtven T BEE 2 HBVE GOl Btel UMY @459
in kilobases. The broad arrows surrounding the gHo M &3] HAHE polypeptideE codingdtt,'” X
genome represent the available open reading
frames. The bulk of preS region and the “pre- : ) ‘ .
core” region are shown stippled, and the 55- moter5 %] ¥ transactivator® #8-3= R0 deiA
imir;:) dacidl NH. terminal segmentdof P31 his Ucht® 124} X gene product”t ZHH| E el Ao A

atched. Also shown are arrows indicating the Aol 9olo g DLFE S0 ol B

approximate locations of the multiple start sites el do R AR A thsiAE ok 93
for the major viral RNAs (HBsAg mRNA and BHo A gk
t};e };:utative pregefnom; RNA). The }p{(;ls:ions ORF 5 ¥ ORF 69 7]%5< o}3 waa A Lo}
of the start sites for the pregenome are T . e o = ol "
inferred from data obtained for GSHV, which gs like reglorlt HBVA274 Sel4 713 conserved re-
have been transduced to the equivalent location  gion2- 24 °|<= retrovirus] long terminal repeat(LTR) <]
in HB\I/{.I\”II‘:ehactual start sti)tes o(t; the HBVdeilge~ 5"-unique region® %% homology & AU RO Ko}
nome ave not yet been determined. Also o R EA ZEO 7908 Al RELL
shown are the approximate locations of the co- HBVS} retrovirust= A3 22 7] 0L & Aok 722
hesive overlap region and the terminal redunda- ArEn.
ncy in the pregenome RNA (the latter is again
based on the use of pregenome start sites map-
ped for GSHV). The direct repeats referred to
in the text as DR1 and DR2 are not shown
on the map but occur in the vicinity of the

protein HBVY transcription ¥ 987}4] cellular pro-

3. HBV proteing9] 7%

HBV genome®] 2z} ORFE¢l| 9|3 A4+5 & proteinE 9

gap in the viral minus strand and the 5 end 7V Astety d "odty wlg uEG AEAQ A
of the plus strand, respectively. The actual nuc- W ET H2o) EYHT Q= 245848 YHEo)
leotide locations are 1,827-1,837(DR1) and gz mrmo s wa oo 6 re
1,593-1,603 (DR2) in the ayw genome. M FEHo2E RHAIL Qo ofo] e 215
A|4& HBVY Hvtal WESY EAESS oldf o=

dle protein(MHBs), PreS1+PreS2+S region® 38,000 =3 #5% Aol
daiton®] large protein(LHBs)% 27} coding3tch.'? Surface ORF¢} 2HE&%5¢] SHBs, MHBs ¥ LHBsE 2 Fi-
Nucleocapsid ORF(Pre-C/C)¥ C(core) ¥ PreC(core)  gure 3°¢ A€l wpo} 22 x¢o 2 HRV W& o] 71
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Figure 3. Schematic topology of the large, middle, and

small HBs protein. The thick line corrsponds
to the polypeptide chain. Black, S domain : sha-
ded, preS2 domain . white, preS1 domain. Num-
bering starts at the first amino acid of the S-
ORF. Thick parts, a-helices. Bends are drawn
at prolines. White dots symbolize cysteines. The
side chains correspond to the N-linked glycans
in S(white) or preS2 (black). HSA, binding site
for modified human serum albumin. The struc-

ture of the lipid bilayer is also shown.

91t} SHBs protein(Figure 3)2 S ORF) AH& 24 surface
coat & 7H B& 219 =3, HBV| ! & vaccined]
AZL0 2 o|&5E proteino} AT 2 AELH 75
ol2 w8 A %A &t S region? PreS2 regiond) el
MHBs protein(Figure 3)& SHBs protein®l PreS2 do-
main®] AHgo] M7te 70 24 PreS2 protein polymeri-
zed human serum albumin(PHSA)*® ¥ human hepatoma
cel®# Agste oz duA dod, B8 X
gko] At 2019 o] proteind] HTL o} £13)
FEEo] 9A & Adelolt). S region, PreS2 E PreS19]
AbE-9l LHBs protein(Figure 3)-2 MHBs protein®| PreS1
domain® 220} H7tE A2 A o] PreS1 protein im-

L

munoglobulin A(IgA) 9| epitope$} TF3H< FAHIE 7}
A2 M £k} JgA 8 A 9 A jHste HBV7E (HA £
AdHog RAY + Y5g ofe TF2ER 449V
LHBs protein2 T3 HBsAge] Felgte TH #HHol
e A2 Ho HBsAgsl TE¥ LHBs proteing] %ol
%7194 2 HBsAgd Fdlv 7oA g oz wsle
Aol Avkar HuE gk 2y virus YA ma-
turation®] thE LHBs protein® &g o}d F3dA|
gt

HBc proteine HBVY| subtypedl whe} 183 X+ 185
7k9] amino acidE2 T/ %™ molecular size™ 22,000
daltons(P22°) A Eolth?® HBc protein® |4te] £
slol A& 2§ o] o] Fo3AH, o] protein®] arginine-
rich domain® RNASH 2E9] &S AYnz L3
ol 4| pregenomic RNA®} HBc protein®] A§-S fF=3tct
(Figure 4).* HBe protein® C ORF(PreC+C) A9
AHE-o] 1] (Figure 4) ER membrane©] ] HBs protein HBc
protein®] AE-E FXE38+9 virus®| maturationdll #ef3l=
protein®. & H.i1¥ 3 101> HBe protein® E3 A
FAX &3td interferon(INF) o] AAHE A 8hod
HBVY| Z9¥ AEE st immune toleranced
dabe oz dEA g

P-ORF2] 2HE& 95,000daltons®] polypeptide(Pol) &
4719} 71%% domainE[(a) primase or terminal protein,
(b) spacer, (c) reverse transcriptase, @ (d) RNase)]2
FEE £ 9lon?? o5 BE 7]5 4 domainE 9 AHEE
HBV DNAY #4740 a3k proteinEZ E1H
Atk

4. HBV DNA9 &4

HBV DNA9| ¥4 tf 5% 2] DNA virush= 2] RNA
strandE F7 N &2 AHE-3H] HBV genomed & 43t
A Y 2.2 o] 7o} A th(Figure 5) .Y M E 402
£0]& HBV genome (P EH £ol4 3,200bp?] cova-
lently closed circular DNA(CCC DNA)Z AZ# 1t CCC
DNAY 29 o]¢ 22 HEE DNA(+) strand®] 5
G52 2 RE) = oligoribonucleotideE A A3t DNA(-)

strand 2 B} = nine-nucleotide terminal redundancy(r) &
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Figure 4. Assembly, binding, and antigenicity of HBc/e
protein. A, Full-length HBc binds 18 nucleotides
of RNA per subunit and assembles to HBcAg
exposing core particles. A, Modification (possi-
ble by protein kinase) of the arginine-rich do-
main (arg) occurs in animal cells, which may
prevent RNA binding. If assembly occurs be-
fore modification, RNA is packaged (as in
vHBc), if modification occurs(as in 1HBc) be-
fore assembly very little RNA is packaged. B,
Antigenicity of particles consisting of C-termi-
nally deleted HBc protein. The particles do not
bind RNA and expose both HBcAg and HBeAg.
Two Possible models are shown.

A A3 EA)o] ¥ strand®] TR E ligationAl &
o]0} 2}, 8 &ojAl CCC DNAE RNA transcription?]
template® AFg-3}o] 3.5Kb9] pregenomic RNA, 2.4Kb
RNA % 2.1Kb RNA7} 4 €th? 3.5Kb RNAT viral
DNAS) #4< 98 template 2 PreC, C % P gene pro-
duct®] A4S 93 mRNAZ A = %887, 2.4Kb RNAT
PreS1 proteing, 2.1Kb RNAL PreS29} S proteins % en-
codedth. Pregenomic RNAT viral DNA polymerase(re-
verse transcriptase) % protein primers} &7 A2 F4€
HBc proteindl] -2, 2 &5 o] ZHAEH WA core A
A48 Ao viral(—) strand DNA $44¢] template
2 A 248} Viral(—) strand DNA2| $42 RNA tem-
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Figure 5. Hepadnavirus replication strategy. Upon infec-

tion, virus(top left) enters a cell and is transpor-
ted to the nucleus with concomitant uncoating.
During this process, viral DNA is processed and
finally converted to CCC DNA. This final step
probably occurs in the nucleus. CCC DNA then
serves as the template for transcription of the
major viral mRNAs, including the terminally
redundant pregenome. At Jeast some pregeno-
mic RNA is subsequently packaged into viral
cores and reverse transcribed to form RC DNA.
Cores containing RC DNA may either recycle
directly to the nucleus to amplify CCC DNA
(pathway 1) or be secreted as mature virus par-
ticle which, in theory, could also participate in
amplification (pathway 2). Pathway 2 is not
required for amplification of CCC DNA.

plate?] 3-2gt5-9lo] s]F3H= DR19IA A4 7] DNAY
4ol 3 He] w2l pregenomeE DNA polymerased]
RNase H-like activityoll <3} 23] A4 €tk Viral(+) st-
rand DNA 9] §4-& (—)strand DNAS BAF3 0 2 3o
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(—)strand®] 5-ZGAF-2o] A3k DR29IA A ZE o,
Moju= DNA (+)strand®] 3-%do] FH3 (~)st-
rand9] 5-Teof @34 o} (—)strands) 3-LHOZ
ugko] AZET, (—)strand? 5-Udo2REl Rd
(+)strand?] 3-2HE (—)strand? nine nucleotide di-
rect terminal repeat(r) 9} base pairg ©o|FZ24 HBV
DNAE 9802 utEo] (—)strand? 3-TTL& (+)st-
rand”} 7‘]41‘\‘2—412& FHE & UEE BAFHLEAY
QG gheh M XA HBV DNAE $hd & o514l
TZ2E TEo] UA] N £02 Sofrtr FYT whY
S 2 DNAY BA71 doiuA "oh(Pathway 1). L&u}
AEZ RY coreY A7} HBsAg 2 lipidE Ffr8te AX
oo Aol 23E 0] virus envelope’t FAHOl AXE
uro 2 w&E 79 (Pathway 2)9& capside Hs 1
short DNA strand®] $4& $X¥th HBV DNAY| o]
2o FAUH L retrovirus®l 91014 reverse transcrip-
tase] mechamsmhL A3 fAMIE HolEE DNA vi-
rus® BAMHORE W Solstrta Yzdn

e 23

H29 o Huge gad §4 % T4 BIT
gAsolt BAAEAA QolM G et EHRA

l‘ﬂ..

5. HBV variant(#

=152

AE0] AR gol BETHY Ak 41 xYste
AbdEol Wds] 2AED, o]2¥ HFE HBVA AR
FEAQ Wolo) A#gle] wEAh

HBV- 87kl Wol2 <la) dA s v a4 BET

gL A F FHE BRE F ded 2 e PreC
region®] point mutation{Mediterranean variant) o] th2
8hb= PreS/S region®] ¥ole]th. PreC region®] point mu-
tatione] 2 799l HBe protein® ¥A0] FAIH &
29 FoA HEHXE o core protein 3 HBV
DNAY &42 FASER 879 J3L viusd 54
2 aminotransferase®} %% F¥ate 54 HEo2
Uebd § ek o9 Ze e BATNE L mterfe
ron® 2o th&F 77} wild typedl] o3 k@ ol W&

motopzt AN HE L A Eg 2 o] F KAl 2 A
Yeue Reg Bagn o3 Pre-S/S regiond] F&
el wolg ke HBVAES B4 A A

e

HBsAgo] HEHA $3 02 HA H-BY 7HPo2E @
Qg 4 9g ot ol HBVS 93] 4gs o) QA %2
el 2 2 A= o] wild type HBVEA o E 2L A Psle
At o] E3 wAFAT, o] Aol & HBsHA = A
A7) gt

Wol 4 HBVY & st Ru S ujdnitd F7tye
ol glovt ofw A3 f39] Mozt dAH Fa
g A Aol gk YA ARo = o} £ 25 A
Fefo] B2 olof tid F7|7he] dAFvt g& £
ofo} & Aoz Azdr

lo

6. HBVS ztelz o) gg 74

QAo thE HBVSY #ge ZFeole 7tEZ |
He A0 A7E o HIo oy dAFAHESL
D2EN YA, T, g8 FUAE, A AR
2 s BEdE 5 A%% HoZ3 9ok HBVY o] 9}
e oz o] haA) E3) Yehte H]Eo]
A A5 990 2 FE ey FAF
ojole o} Eyalz ¥

r
- H
e

lo
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7. HBVZAdl 98 e A

HBVZA G 98 7tgde] BA471 A2 ofF WA 7t
Hyo] glA] o} ZHH X 4o 7| 48R HBVE Al A 87|
8 &7e] HANEES HBVYl o8] Zgd MRS
Btna A JehtE Ao AZdd, ddy)so)
S8 A4HA Qo9 kzFHol HBVYl 93 FAHA
o &30 WAAF AEE0| MR &l 7|4 sh= HBV
AAs7] da) AXA L AAY A3 vhepdie] 2
AES 33 Z futsle A FAz7Eo) fE A
< HBVY g gFudgdel FAEH FA xFH
£4e A3 JEHs Flo] YA Aotk 1yt
HBVZ A ddsle 39 W il ntehA
A3e thFA-S Bo virusol i Wurgo] B2 5
WA Sole vl g AEI A £afo] dojuba A

7

EERIEER:
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virusol Z49E ATl U@ £ Weurge AW 9
G2l Aolef| & ARHv Holmz HBVEHY w4

7174& o8] HeME virus7t AUE }%_J:‘—_.f‘ :
st WYAEEY 44 % oo YFL
a5 B welsty ie] BiHolth Hepy B
= HBV7R§] ﬁl-xgs}L: )\]7]0“ E}E} ’\‘10101]%19,]
At Joprlol N RS TR 7jestnA I

1) Al Ao} HBVZ ol & 2Hd

A443 Al M HBVEE o] B RS H-$ol HBVE
2 EHAHE9 PreS1 & PreS2 protein® F8 A 7HAI ol
2 RAH] HE £02 §9]50] virus9) Z“*%
1 80] virus AR 93] FAE NHEEo] HEA
AEo] Fd3c} AR ol virus AEE0 J*}C]'b‘}?ﬂ
ZAs e @4 2 A7 AP AR &4 2
#4952 2o HBsAg 4L AYE transgenic
miceo] A& 1 v} QLoL} 7k A o} o) o} e
AHAH AEEA L =2 gk 288 E o] A7)
Yehuye HAE 42 X Z8d 2383 virus AHE
(HBcAg ¥ HBsAg) 3 ZAAFAY FLHLAD W3t
HESA TYTT A28 8o V|sE ez 4
zte|w o] Abd e FAE TR MEEA TIRT
£o] BHA AeHE HIRAFH 2HH Y|t

AL 2710 TYHTE] W& LA E

o2 %42]d HBcF 2™ XA F4E F A
Euto] F3ed HBcF A& E43H WHg3te 71€Y he-
Iper TAE (core-specific helper T cel)9} ¥H3-& Yo
B/d3td core-specific T helper X E FAgt} o] &
A3td MEEE interleukin-2(IL-2) ¥ vy interferon(y
INF)& #/43t4°* HBs¥ ¥, HBc¥ ¥ ¥ virus YAES
e Qle XY HWol HLIATEYY ¢de F
WAIA M ZEAE TYST] FHAELE AEA LT FA]o
of BAMEE aiM AEGSH F8& Yehle HE
E4 THESS g8/ 722 HBVY ZgEo A&
HoZ HBV YIS Adste HAXE 49T 4+ JEF
fFegtth M2 virus RS AAFAE 2Eshe 2t
AEE g AEEAY THEEY o9zt AX gz
€2 virus YAEY YL TS T Wolr)A

SEED
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o2 Bzhee}, Core-specific helper TH £ F3H [L-6°VE
A sl [L-29 F5 0.2 HBs¥ U E58A wreshe
71&9) BY#T(S-specific B cel) 5 &43AA 3 HBs
FAE P33 Y & HBsH A= BHEERH §
Aol HENRE WEHE virus YAEN 2 F
A AEA A virus YRSl FHHEE goz A
virusYAHE S A A9} o Eo] HBVY Wi J7dEgS §
A3HA @

ohebA QAo kA AWe HBVY ¢ AAs,
AEEH TAZES] A HBVY] Z#HE® UAEY qu
Ao g MHEZRE F45= HBV JAES 5
N % Qe AR Augo] FEH 02 Aojy dgto]
7bedh oo e el FANE S Aol AFE ¥
4~6/14 oJujel] & ‘l 3 EHn),

Rl AAFASL HBVEYE o o9 & U4
Hl FANE AVE AUA 443 sEHEe A4S E
HaA g 93 ANE(10~15%)9 B$E HBVHEY ¥
6/ ¥o] BAHAE virus®] F2jo] A&Ho 1Ay B
A2 dobdA "otk FANA ol Jehde oj9 ge
“““_‘iﬁ‘l}gb }zz}ﬂx}oﬂq u]-}d;qﬁ:/\% T= g_}xgg
4 1Y Y BUE Bz AdEs BY
et HBV DNAZF THHE9 &H7 £08 F3HE
do] A9 glso2 YFEHI} ofF gutd ®ak ohe}

interferon® Z& X ZANE & w32 wolr)
2) Yol71elA 9 HBVHY
golzlol A M zAL HAAE AEES XU &

E AMEESY HEErF A vg) v)&3t gAd IS
o2 o] A7)0 @A sE HBVAE S A e ghAd g&
43S zdd GolrldNe HRBVAE S dutio=
EYA Ee &4 F 29 oJUd HBeF ¥ & BF311 Sl
ARy RARGEgE Aog ol $Eudy %o}
71499 7 $8F BRojt) o] Al7lddle HBVHEE
YoJuhdl virusE AT £02 f95o] A9 A$st
AR virus YAHES A4S o 27hA %&ae 3
A gk ool gste MEA WAWGo] o} ngd
GA & Wt of]gh2e @ ZhNF o] HIAF Y9 2d
A ZaFo] Yeo 2 virusol] FFE THEEL A

E5A THEERY A8 &48 84 941 viusE A%
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Hog AN "t anz golrldA wase
HBVZEE AoAMe 22 FATELE dolubA g=
uhH o #zte] 90% ©)/3°] asymptomatic carrier(H oA}
2 0Agg $evete) BE Bz, 1AM F, asym-
ptomatic carrier®] Y¥AQ FH AL LA HBsF Y ¥
3 HBcHA7F 34 F4e2 vehlil HBeddo 28
AR A me} FFE dFd s Btk EFY ami-
notransferaset= SEAS A% AsS Hout fFE9
Aeolle BAANE FAS, BEEAGM T celld] sub-
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TAR &M HBsHH 9 £2 2 &8, HiAEd
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UI HBe §9 94 difE Fdo2 #FHY 2EAE
+4Y 4¢E Utk F9Y aminotransferase |+ &4
Aeso] i, TE2EAAM T suppressor AlES &4
TE B4H0 )3, SLTE F7hH o] 9.om,*® TH £
subset ¥ ¥ = G thekd g Bk h2A Aol e
YA FF 5ol AEEAN THEEY Hdo) EQFHOR
e 723 Wo) HBsd el 23 & Bt v
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Z39 JALEFE AEEH THEY 2§ o= &4
3t¥ helper T MEZo 93] 28| y-INF 2 tumor
necrosis factor(TNF) 9] ZH&-ol 984 t]$ F2HE A
o= ¢eA vkt BE A ARG RAHE
oj9} T AAEL THHE 49 HBVAHE S| thdtdle
MEY Heyhge LA § HBsHAE Aatshe
AYY dAuhg & dojso] IS YA HEA 2
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rier FejolA o g4 Eo] FL3te] HXA A S
BAAA W BEATEeR ojgsA wt=g Ad
g FARA Are oA APHA Ggou AEEA
THEE] o3 A&A M2 gijs hxde 3

Fa ol gL o) Al7lolE
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Woll A HE4d HANEE] g4 preC/CAES A&
TAEEo] Mo g a5 2 A% HZ9 HBed 4
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et Qe AR 7 IS HolA €
ZAAFNA Vehvhe AW AH L M Eo M AAHE trans-
forming growth factor-o(TGF-a)® ¥ hepatocyte growth
factor(HGF)* &2 shA 71€9] IHEE0] FAse
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oA ol ojxHo 2 X FAHAEY 7|5E W3l
A7|nz2 A erdAe] Bodhe Ao HuHa Qs
57 QIzhel Tz Al A HBVY §3h= w3 AYA W
o]+ Sl (insertional mutagen) 24 243} glucocor-
ticoid receptor,® progesterone receptor,®® estrogen rece-
ptor,®” c-erb A/thyroid hormone receptor® % retinoic
acid receptor®* *'9} 22 nuclear receptor super family©l
FEAY 9%S nAn WA FEI}E Jo2E
Husn 9uhe? 2y §8 % zk gz A s R
ATHE ol e AFAES L AFAE A T3] g
874 Yehog §3te HBV-DNAY &o) tisfal 3
o] £ Ao =2l Brbsd Aoz B
T3 HBVA-AALS] §8he g2 Mul dAsE Fo
oftal THAZIY B AMF] Ao E AT Ay
cis-activation =¥ A YA WolHEd AxEAM 9 HBVY
e 47y AfLoMe gdAdd d#E sjder
Ad 4 glov A 71 ofd Aoz Aztdn

19 of2] A=l oJ8hH ORF-X9| A& X-protein
2 truncated S proteinS©] Al XA AHE | 3l transacti-
vatorZ24 288 F Fo] YA glom e ol
% X-protein& c-fos ¥ ¢-myc protooncogene s transacti-
vation Al7|E2X4 ke BAe) Bedte Reg B
=1 Yok zheket Aol 9loj A} o] & X-protein ¥ trunca-
ted prsS/S HEEY ¥ Ul GFEL o} 27
Aol ofd] tigh FAHI AAEo] Y& A= ofo}

o & c-fos, c-jun ¥ c-myc protooncogene©] &413tH
Q& Wk offele® AFPE A HE R 45 e
cg2E HHAESG A FASE Adoh AdE

M 2ol A 4= = TGF-o 2 insulin-like growth factor-II
(IGF-ID 9 &4 A 2xde Aeog g4 9o
' YAl gHE] YUY 2ol AT F4e
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AA . B AFAN #EHE ol e FHo 4

¥Z4e HBVY 9 #ddhe wasA txFe 94
Aol #48 2dds LE FHEIAN vEve Aoz

HBVS §3t2 s AERIS #H¥EE protoonco-
gene=°] cis-TE+ transactivation® the ARl 1Al
8 AFAQN 9o F ﬂﬂt olf& Aoz Yzer.
HEHQ A Fol B o] FHHA JARS 4
7dd S ol A Llrﬂ'b}*‘ HEEG S TGF-pY 2
% 52| humoral factorEl &84 B4 51 gl ou}e®
HAo] LA whe} o)o} e A FA &
F vEol Mzd e Wolgol Yehng, 1+
WA Zigte g wAs e AAAA e HBVY &
(&3 AAEASE fEstezA AAE-EE A
3, AR AR E FA%e £YAE HBV-DNAZH §3t5]
DZA AT 7S A Eddold oA AXE L
W AFAL 24715 ¢ HHEEN LS Rt
Aoz Az ok 22U HBVS] A3 E .2 1A
dA gl 7Hehe] o2 A RAM R 28] §3H
o FAzbEolE dod F Qe g $#4HQ aUER
3 s ojof 3tvf F8A 57 ¥ aflatoxin B, 9] I}t
A7t ol B9 &gt
TAMZNA g2 FHste AAEY P 5347
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