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HEMRFAE (Viral Hepatitis)
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2 imERy IR
- HBFXHBE (HAV)
- CBIRFXmE (HBV)
- RBFFREHRHE (HCV)
- THFFX®E (HDV)
= KBFRFRE (HEV)

= fifnimE, EBRE, RARPRES | THEHER
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RAAENKERHFERREAN &R
HAEPF2fmE (HAV)

= HAVE TH/PRNAJRE (Picornavirus) FHHIEFRNAJKE
J& (Heparnavirus) , HAVRZBINE R — 1.

= HAVEf&27~32nm, JTLEE, Bk, 20[HEXTFR
" , 297.5kb.
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RAAENKERHFERREAN &R
HAEPF2fmE (HAV)

= WPiJI: BGR, IWERBR, ENFERINW. 5K RAK. K
MPE L REEFFEH . XA SRR

= (NE—NMLBERN—NRIERS:
— HLHAV-IgM: 2 HBTHAV 285 R YL e b5
— HLHAV-IgG: £ Hiik
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CBIRF#5%E (Hepatitis B Virus)
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Prof. Baruch S. Blumberg
(1925-2011)

He win Nobel Prize in medicine in For memory of Dr. ,
1976 for the discovery of “Australia B| b ‘ =
umbperg S

antigen” in 1965 .
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FERTDNATR =Rl (Hepadnavirus)
-IEFERTDNATR B /R :

Bt %mE  (HBV)

TR RATAT/E (WHY) ;

MM RATRTRmE  (GSHV)
-BIZATONATR SR -

F5Z BIRT kfmE  (DHBV)
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CHEFF R IR ANBIE TERMEFE 3 Mk
— /INERFEBRL: EH4215~25nm

— BBA: H4£22nm. K50~230nm

= j(i?ﬁﬂ’ %ﬁﬁ E4é42nm

k-t @ I, g uq

RERFERURL

(Dane particles)
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Danefifi
e fJE: §HBsAg. WEHA SRR
o Bilr: FIMRXMEDNA. DNAP. HBCAg.

7~ Hepatitis B
virus
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Pre-s1
PreS2
B

Polymerase

Chen WN, Oon CJ. FEBS Letters 453 237-242 (1999)
Hunt, et al., Hepatology, 31, 5, 1037-1044 (2000)
Lee WM. The New England Journal of Medicine, 337, 24, 1733-1745 (1997)
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A member of the Hepadnaviridae

Partially double-stranded
circular DNA virus, 3.2kb

Four open reading frames (ORF)
coded on the minus strand: C, S, X,
and P region:

S regions: encode pre-s1, pre-s2
and HBsAg.

C region includes pre-C and C gene,
encode HBeAg and HBcAg

X region encodes HBxAg

P region encodes DNA polymerase
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TNt R
= HBsAg: FHuRME, JToieguit

BX: izWr; f&%E; MITHIRE
Pi-HBs: fRH A

» HBcAg: HBVE #IftrE
Pi-HBc IgM : SHEH; BRI RIE OREESD
Pi-HBc IgG: &% E RN RY; =i ER~HBVAEH

= HBeAg: A& AN, 154t
pi-HBe: BIRTK R ;A& GLEEK; <
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(WAL

= {PiS 0 3Z260°CA/NE R —RRIHER. 100°C105 8,
65°C10/NE A K1

= 30~32°CH[{RF76 A, -20°CH]{R7F154,

* REASRHEFEITKRE!

= 00.2%FFIRE, 0.5%TE L BREUK.
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RAAENKERHFERREAN &R
AP mET (HOV)
= B ARG EAEBARERECB T RFE.

= HEJNE (Flavivirus) BRI RFER.

= BRFERRL, 30~60nm, SNEAEFANTE. BEEEMBRRE M,
NE D E aEiFﬂﬁWHﬁEH’Wzﬁm
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é a Model structure of HCV
— —  E i | tein 2
E —H.Q *“ Rt oo g B

Envelope lipid

RMA genome

B IE4ERNA,
2K 219.4kb

Capsid proteins

TRPEEDN A, B
Lj\ 1 b Zj:l_l{ y\j EE o b Proteins encoded by the HCV genome

HCV RMA

1 O%[Ij /—\E EI Region encoding polyprolein precursor ———
EE,' o

I I T _&NTR__ |

) =] > Structural proteins Monstructural proteins

)EH ﬂ: PC Rié) [ﬂ;ﬁ . gp35  gp7D pT. - p23 p70 pa p27 pSE/58 . p68 l
L1 | |

Envelope Metalloprotease IFN-resistance RNA

; Serine prolease protein polymerase
giocprolan: RNA helicase

Nucleocapsid Transmembrane protein Cofactors

Hepatitis C virus (HCV): model structure and genome organisation
Expert Reviews in Molecular Medicine 2003 Cambridge University Press
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HCVHI LR Tiik R4t

= PLHCV: HIHCVARIRIHEPiE, RHCVELMIIRE.
— PtHCV-IgG: FBhizlr; f£4t; TREPHE; KPEEE
— PIHCV-IgM: FFR SR 1BHRGLR B2 5]

HCV RNA: FRERENEH P EERE

WYL

—f%, XEVBFIBUR, 10%R. B, KIMRTTKIE;

X ] s

HHIHCVH] A7

" H 80 72/ NN BRI HE K3
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TRFFR=mE (HDV)
- HDVEUWHHHFFR (Arenaviridae) 3FFHE -

- PR, BEA35~37nm, HHBsAgHE.
= JRBEFA (BEHPRAEARERNA, £1.7kb )

7 M .p rotein

- BT, SHBVES R FER Y.
= RE-NHREDERS:
= HDAg HIAEMFEH, BHERGE;

-  $i-HDV IgM 30~40d SRR

- Hi-HD IgG 18 1 IR s
= HDV RNA 22 ¥HDVERY 5 B #HEHE ﬂ'
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AAENAFREAEERREANSFRESD
RBIFF5mE (HEV)
" FEFHEER (Nodaviridae) PHIRBEFRFER.
" HEVIREERIZIKIR, TR, EH27~34nm, 20M%.
m BARIF#ERNA, £1K£Y7. 5kb, 34 ORF.
" R RS:
= HTHEV-IgM: TUEBGEHARRY, 3T A
o HIHEV-IgG: T AR Ge ek BE A AR g

HEVEEER ], 2 EEIREES
u BMIRETEIEE, NS5k, 8. SHEER
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AWM X mBRLRERRA:

m [RHBV/EDNAJREAL, HRYERNARE;

" ERHBVAE 3N EEJURTUE RSN, HRRF A
TURDUE RS

B HAVAHEVGHAR, EH4RAES], @R M
FEHEH ;

B RPUABGR, R —ﬁﬁ%‘zﬁiﬁﬁﬁﬂﬂﬁ’?&%
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R 2 I ¢ 7E o AT S

= HAV: ~8 0% (HiH A VFH}:)

HBV: &1

H572.412, FREZ93007A, H57.1 8%

HCV: 4

H71.7412, REZ4000H, 53.2%

HDV: ABMITHEZ 1 %
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Rt

HAV: S ERGYR A ; T Ik PRI gL &
HEV: SAPERGYR A ;

ME I PRI GL 3

HEVHIZIITE £: . B
HBV: JA ANFR LR T #
Hev: TR AR E S E
HoV: JR AR EHE T E
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5 RNEF

HHF(HA):

Z T (HB):
AW HF(HC):
T FF(HD):
JRHF(HE):

6 H J5 A 5 B
ERWK G BT

BH R

Tk o &, BEFRR G 5 B T

ik o &, >

= BRUF
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B ER AR E RPN & FF R
HERITHRFRHE
« BUkME: FEFRHEEK

= WAT:
15 ety PRI 312 R R R AT SRR R AT
= T

— HA: KA Z=HIE;

— HE: &FFY

— HB. HC. HD: IXZE¥i#f, £F/HEK
* HBVEREE XERENR

A\
N00 0 ‘\



EAEMAFREAERRREAR RS L

REER

wRE IBRTRISH & IE

MITIREF STRERE
ST S £ RS

R ER A T =t irg

eyl MG Sk

A\
N00 0 ‘\

9



EAEMAFREAERRREAR RS L

Function of HBV specific T cell response in acute HBV infection

Non-cytopathic Cytopathic

CD8+L cells

CD8 CELL

Hepatocytes Clearance by lysis of infected cells
Clearance by cytokines Perforin / Granzvme
IFN-y/TNF-0 y
“E
Transgenetic mouse expressing HBYV proteins (E. Chisari, L.Giudotti, review 2001) %%

Chimpanzee L. Giudotti et al. Science (1999) 284, 825
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Two major mechanisms of viral persistence

cccDNA persistentence Defective HBV specific T cell response

Structure of HBV cccDNA minichromosome Comparison of CD4 and CD8 immune responses in acute and chronic HBV infection

Acute Chronic

HBV core

j\nnl]nmhlmml —

LEREIE LRER LRI IR Ll LR RLEL L llll.llll llll_

Ferrari C et al. J Immunol. 1990; Penna A et al. J Exp.
Med. 1991; Bertoletti A et al. Proc. Natl.Acad. Sci.
USA,1991; Rehermann B et al. J Exp. Med. 1995; Jung C
et al. Virology 1999;Maini et al. J Exp. Med. 2000
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Bock, T. et al 1994. Virus Genes;8:215

Bock, T. et al 2001. JMB;307:183
Koumbi L. et al. Front. Microbiol. 2016
Belloni L. et al. J. Clin. Invest. 2012
Belloni L. et al. PNAS, 2009
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I 28 A

habud

FF 4 FoG

MBI RN ERR. HlE. K.
TR ARER)

O X #HRAERI T ERIEREHIRE (EF:3X /7% 3.0~3.5;
FHHERIR: X /5 0.6~1.2)

O fREmE@EmFER: BRYR GRRLEED
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EAERNAFESERBRRAN &R L
R /MA (Acidophilic body)
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RURIANFERIBE B SR BE (Spotty necrosis and piecemeal
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A EMKFEAERREAR &R

H2:RFETE R (Septal formation)
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3131

Grading of inflammation (G) Staging of fibrosis (S)
% ICEXKREHE /NHA 3 FARENFEE
0 BRI ToRAE 0 y "
1 TLCEXRE RERDES. 1 CERXGEMT K RIRAIREE R
KA SRS AL S UNS NS
2 ®EPN A, R A RSEAE 2 LERXEBETEAL, A 4R
ERPE R/ MAE FERR, /NGt IR B
3 HEPN TP, BAIRSEE BN 3 A4 EWEEL, T
e
4 EEPN BNYElE,ZERZAMD 4 BHFEN
(25 /N 3R 3E)
PN: Pieces necrosis; BN: Bridging necrosis l,
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