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The Size of the Viral Inoculum Contributes to the Outcome of
Hepatitis B Virus Infection”
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Ronald E. Engle,” Robert H. Purcell,® and Francis V. Chisari'*
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Tek bir HBV virionu ile inokiile edilen
sempanzelerde prodiiktif infeksiyon gelisir.
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Inokiilasyon sonrast HBV 4-7 hafta kadar
etkin bir replikasyona baslamaz (Lag faz1)
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The immune response during hepatitis B virus

Review ] ;
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Antonio Bertoletti and Adam J. Gehring
J Correspondence The UCL Institute of Hepatology, University College of London, 89-75 Chenies Mews, London
Antonio Bertoletti WCIE 8HX, UK

a.bertoletti@ud.ac.uk

v

Viricns 107 ol

¥ .
16 18

12 14

Ardindan logaritmik bir ekspansiyon fazi ile
hizla ytikselerek 10°-10'Y kopya/ml
diizeylerine ulasir.



Dynamics of hepatitis B virus clearance
in chimpanzees

John M. Murray*?, Stefan F. Wieland®, Robert H. Purcell%, and Francis V. Chisari*"
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Contributed by Francis V. Chisari, October 14, 2005

7-10 haftalik bir stire icinde, hepatoselliiler
bir hasar olmaksizin, hepatositlerin %100’ tinti

infekte eder.




Incubation Phase of Acute Hepatitis B in Man: Dynamic of Cellular
Immune Mechanisms

GEORGE J. M. WEBSTER,! STEPHANIE REIGNAT,* MALA K. MAINL* SIMON A. WHALLEY,! GRAHAM S. OGG,? ABIGAIL KING?
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HBV DNA'nin hizla ytiikseldigi bu donemde
hastaligin klinik semptomlar: izlenmez.
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Genomic analysis of the host response to hepatitis B
virus infection

Stefan Wieland*, Robert Thimme*?, Robert H. Purcell®, and Francis V. Chisari*$

*Department of Molecular and Experimental Medicine, The Scripps Research Institute, La Jolla, CA 92037; and *Hepatitis Viruses Section, Laboratory of
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Contributed by Francis V. Chisari, March 12, 2004

Hayvan deneylerinde infeksiyonun lag
fazinda karacigerde hicbir hiicresel gen
aktivasyonu saptanmamasi, HBV'nin dogal
bagisiklig1 uyarmadiginm gosterir.




‘bagisik yanit

Dogal bagisik yanit, infeksiyonun baslangi¢
evresinde kontrolii ve izleyecek olan adaptit
immiin yanitin aktivasyonu i¢in son derece

onemlidir.



PAMPs

-
PAMPs
Pathogen-associated molecular patterns
(Patojen iliskili molekiiler kaliplar)
\

Prokaryotik yasam bi¢imlerinde ve

~ viriislerde var olan ve konakta olmayan,
patojene 0zgii, tekrarlayan ve 6zgiin
molekiiler yapilar




PRRs

s
PRRs
Pattern recognition receptors
(Kalip tanimlayici reseptorler)
\

4 - Toll-like reseptorler (TLRs)
‘ - Niikleotid oligomerizasyon domain
(NODLR)
- Retinoik asit inducible gen-1 benzeri
helikazlar (RHLs)
- C tip lektin reseptorleri




a IRF-3 activation

Viral PAMP: WW

nucleic acid; prot
NS3/4A—}‘ z

Konak yanits, viriise ait “Patojen iliskili
molekiiler kalip (PAMP)”’larin, konak
hiicredeki spesifik reseptorlerce taninmasi ile
tetiklenir.




PAMP/PRR iliskisi sonrasi latent hiicresel
transkripsiyon faktorleri (IRF-3) aktive olur.




[ e 3scthaton | IRF-3 niikleus translokasyonu
oA WW : ile bnce infekte hiicreden IFN-
B salinimini,

nucleic acid; protem




¢ IFN signalling
NANNS A Jak-STAT

a IRF-3 activation ‘

Viral PAMP: V\/W

nucleic acid; protem :
NS3/4A —}l

mr?
(P 0

JAK-STAT
pathway

IFN-B ise IFN-a/ B reseptorii araciligiyla Jak-
STAT yolaginin aktivasyonu ve ISG
ekspresyonunu tetikler.



urunleri

-
2'-5" oligoadenilat sentetaz,

viral RNA molekiillerini yikar,

\_

"Protein kinaz R,
viral protein sentezini azaltir ve hiicre
_i¢i RNA yikimi,

>

p53 aktivitesi

Apoptozu indiikler,

IRF-7,
IFN-o ekspresyonunu artirarak pozitif
dongti yaratir; IFN tiretimi ve etkisini 11



i a IRF-3 activation ‘

nucleic acid; protein b
NS3/4A — | V4
e‘r\? w"y
4
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-
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Cytoplasm

}c IFN si gnéil;ing ]
‘ Jak-STAT

JAK-STAT
pathway

%

Antiviral konak yaniti ile hiicrede ve komg;u\
hiicrelerde etkin bir antiviral

A durumun/dengenin gelismesi, esas olarak
tip I interferonlarin (IFN) oynadigi role
baghdair.
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HBYV inkiibasyon déneminin baslangicinda
dogal bagisik yaniti etkin bicimde stimdile
etmez.



Molecular Biology of Hepatitis B Virus Infection

Christoph Seeger and William S. Mason
Fox Chase Cancer Center, Philadelphia, PA 19111

Abstract
Human hepatitis B virus (HBV) 1s the prototype of a family of small DNA viruses that

productively infect hepatocytes, the major cell of the liver, and replicate by reverse transcription
of a terminally redundant viral ENA_ the pregenome. Upon infection. the circular, partially

)
Transkripsiyonel kalip (cccDNA) ¢ekirdek
kyerleg,imlidir,

>
MRNA molekiilleri konak mRNA’larina
benzer bicimde poliadenile ve capped

Replikasyon ara tirtinleri (RNA/DNA)
niikleokapsid partikiilleri icindedir.
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Management of acute hepatitis B and reactivation of hepatitis B

Ankur Jindal, Manoj Kumar and Shiv K. Sarin

Department of Hepatology, Institute of Liver and Biliary Sciences, New Delhi, India

Haftalar boyu stiren viremiye karsin klinik
ya da biyokimyasal bulgularin olmamasi,
HBYV replikasyonunun tek basina sitopatik

Q)lmadlglnl gOsterir.

Akut ya da kronik hastalikta karacigerde
gelisen inflamasyon esas olarak konak
immiin yaniti tarafindan olusturulur.
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HBYV inkiibasyon déneminin baslangicinda
dogal bagisik yaniti etkin bicimde stimdile
etmez.



Viral Clearance Without
Destruction of Infected Cells
During Acute HBV Infection

Luca G. Guidotti,’ Rosemary Rochford,? Josan Chung,’
Max Shapiro,® Robert Purcell,® Francis V. Chisari’*

Hastalig1 kontrol eden sempanzelerde
ekspansiyon fazi ile belirgin bir IFN-y ve
TNF-a aktivasyonu saptanur.




Viral Clearance Without

Destruction of Infected Cells
During Acute HBV Infection

Luca G. Guidotti,’ Rosemary Rochford,? Josan Chung,’
Max Shapiro,® Robert Purcell,® Francis V. Chisari’*

Akut infeksiyonu olan sempanzelerde
intrahepatik IFN-y tiretiminin belirmesiyle
viral replikasyonda belirgin diisiis oldugu,

T hiicre yanitindan 6nce!!




Hepatology

Early kinetics of innate and adaptive immune
responses during hepatitis B virus infection

P Fisicaro,’ C Valdatta,” C Boni," M Massari,>2 C Mori," A Zerbini," A Orlandini,’
L Sacchelli,” G Missale,’ C Ferrari’

! Laboratory of Viral ABSTRACT natural human infection is still undefined, since
Immunopathology, Unit of Background and Aim: Innate immunity appears to be  studies of the early immune events in infected

Infectious Diseases and ; an o : rog e X fe ; £ :
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HBV DNA en yiiksek diizeylere erismeden
NK ve NK-T hiicrelerde aktivasyon ve IFN-y
tiretimi,

HBV spesifik T hiicre yanitlarinin DNA
diizeyleri diisiise gectiginde maksimize
oldugu belirlendi.



Hepatology

Early kinetics of innate and adaptive immune
responses during hepatitis B virus infection

P Fisicaro,’ C Valdatta,” C Boni," M Massari,>2 C Mori," A Zerbini," A Orlandini,’
L Sacchelli,” G Missale,’ C Ferrari’

! Laboratory of Viral ABSTRACT natural human infection is still undefined, since
Immunopathology, Unit of Background and Aim: Innate immunity appears to be  studies of the early immune events in infected

Infectious Diseases and ; an o : rog e X fe ; £ :
Hepatology, Aziends silent .m acutely heptm‘s l:'h"nus‘ 1!—18\‘/’)‘-mfe.ueg th'mp‘an- people aArc c_hfmu[t in view of the ‘dc[dycd

NK ve NK-T hiicrelerinin HBV’ye kars1 erken
ve etkin bir yant gelistirdigi,

~=

Dogal bagisik yanitin erken ve etkin
gelisiminin nonsitolitik mekanizmalarla
infeksiyonun kontroliinii saglayabilecegi. ..
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The immune response during hepatitis B virus

Review ] :
infection
Antonio Bertoletti and Adam J. Gehring
Correspondence The UCL Institute of Hepatology, University College of London, 89-75 Chenies Mews, London

Antonio Berioletti WCI1E 6HX, UK

a.bertoletti@ud.ac.uk

Dogal immiin yanitin aktivasyonu ve IFN-y
| yaniti, ardindan gelisecek adaptif bagisik
yanitin indiiksiyonu ve infeksiyonun
kontrolii acisindan onemlidir.
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The immune response during hepatitis B virus
Infection

Review

Antonio Bertoletti and Adam J. Gehring

Correspondence The UCL Institute of Hepatology, University College of London, 89-75 Chenies Mews, London
Antonio Bertoletti WCI1E 8HX, UK

a bertoletti@ud.ac.uk

Hayvan deneylerinde IFN-y ve TNF-a
tiretiminde belirgin artis saptanmayanlarda
hastalik kroniklesir.
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HBYV hepatositlerin neredeyse tamamini
infekte eder, infekte hiicrelerde HBV
antijenleri ytiiksek diizeyde eksprese edilir.

Adaptif immiin yanit tarafindan daha kolay
taninir.
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HBV spesifik adaptif yanitin siddeti,
kinetikleri ve efektor fonksiyonlari

yetiskinlerde infeksiyonun sonucu agisindan
belirleyicidir.



[CD4 T hiicreleri,
efektor sitotoksik CD8 T hiicre yaniti ile B
\hﬁcre antikor tiretimi

[CDS T hiicreleri,
sitolitik ve nonsitolitik yollarla infekte
\hepatositlerin eliminasyonu

B hiicreleri,
serbest viral partikiillerin nétralizasyonu ve
reinfeksiyonun 6nlenmesi
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CD8™ T Cells Mediate Viral Clearance and Disease Pathogenesis
during Acute Hepatitis B Virus Infection
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CDS8™ T Cells Mediate Viral Clearance and Disease Pathogenesis
during Acute Hepatitis B Virus Infectionf

Robert Thimme,'# Stefan Wieland,' Carola Steiger,’ John Ghrayeb,” Keith A. Reimann,”
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Akut hepatit B'de hastalik patogenezi ve viral
klirensten esas olarak CD8 T hiicreleri
sorumludur,

IFN-y salinimi ile HBV gen ekspresyonu non-
sitopatik olarak inhibe edilir, transkripsiyon
kalib1 cccDNA diizeyleri diiser.
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Infekte hepatositlerin >%90 non-sitolitik
mekanizmalar ile temizlenir.




Naiv CD8 T hiicrelerinin spesifik olarak
duyarlilastirilmasi (priming) ve efektor
hiicrelere doniistimii, antijen sunan

hiicrelerce Ag sunumunu ve CD4 T hiicre
yardimini gerektirir.
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The Size of the Viral Inoculum Contributes to the Outcome of
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Ronald E. Engle,” Robert H. Purcell,® and Francis V. Chisari'*
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CD4 T hiicre deplesyonu yapilmasi, T hiicre
priming’ini 6nleyerek persistan infeksiyona
yol agmaktadar.



Naiv CD8 T hiicrelerinin spesifik olarak
duyarlilastirilmasi (priming) ve efektor
hiicrelere doniistimii, antijen sunan
hiicrelerce Ag sunumunu ve CD4 T hiicre

yardimini gerektirir.
\_

/
Profesyonel APC, DC taratindan MHC sinif I

| molekiilleri tizerinde viral Ag'lerin sunumu
sekonder lenfoid organlarda gerceklesir.




Dynamics and genomic landscape of CD8* T cells undergoing
hepatic priming

Alexandre P. Bénéchet®! Giorgia De Simone®!2, Pietro Di Lucial!, Francesco CilentiZ =,
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Naiv CD8 T hiicre duyarhlastirilmasi, non-
lenfoid organlarda endotelyal bariyer
nedeniyle gerceklesmez.




Dynamics and genomic landscape of CD8* T cells undergoing
hepatic priming
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Dynamics and genomic landscape of CD8* T cells undergoing
hepatic priming

Alexandre P. Bénéchet®! Giorgia De Simone®!2, Pietro Di Lucial!, Francesco CilentiZ =,
Giulia Barbiera®, Nina Le Bert?, Valeria Fumagalli'-2, Eleonora Lusito®, Federica Moallil,
Valentina Bianchessi?3, Francesco Andreatal, Pacla Zordan!, Elisa Bono!, Leonardo
Giustini!, Weldy V. Bonilla®, Camille Bleriot®, Kamini Kunasegaran?, Gloria Gonzalez-
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Hepatositlerce duyarhlastirilan naiv CD8 T
hiicreleri efektor hiicrelere dontismezler,

Doku gelisimi, remodelling ve yara iyilesmesi
ile iligkili genler aktive olur, “doku koruma”
programi 6ne ¢ikar.




B hiicrelerinin HBsAg'ye karsi notralizan
antikor tiretimi serbest viral partikiillerin

notralizasyonu ve reinfeksiyonun énlenmesi




rlmmunobiology and pathogenesis
of hepatitis B virus infection

Matteo lannaconer 238 gnd Luca G. Guidottif 2=

Abstract| Hepatitis B virus (HBV) is a non-cytopathic, hepatotropic virus with the potential to cause
a persistent infection, ultimately leading to cirrhosis and hepatocellular carcinoma. Over the past
four decades, the basic principles of HBV gene expression and replication as well as the viral and

Nerede duyarhilastirildigindan bagimsiz
olarak, CDS8 T hiicrelerinin antiviral etkilerini
gdstermeleri icin hepatoselliiler antijenleri
tanimalar1 gereklidir.
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Abstract| Hepatitis B virus (HBV) is a non-cytopathic, hepatotropic virus with the potential to cause
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k
adezyon molekiilleri araciligiyla degil, ‘
hyaluronik asit uzantilarina takilan trombosit
agregatlarina baglanir.
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Abstract| Hepatitis B virus (HBV) is a non-cytopathic, hepatotropic virus with the potential to cause
a persistent infection, ultimately leading to cirrhosis and hepatocellular carcinoma. Over the past
four decades, the basic principles of HBV gene expression and replication as well as the viral and

CD8 T hiicrelerinin hepatoselliiler antijenleri
tanimalari, antiviral sitokin salinimi1 ve
hepatositlerin dldiiriilmesi ile sonuclanir.

Ancak oldiirme siireci etkin degildir ¢tinkii T
hiicresi ile hepatositin fiziksel temasim
- gerektirir.
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Abstract| Hepatitis B virus (HBV) is a non-cytopathic, hepatotropic virus with the potential to cause
a persistent infection, ultimately leading to cirrhosis and hepatocellular carcinoma. Over the past
four decades, the basic principles of HBV gene expression and replication as well as the viral and

CD8 T hiicrelerinin hepatoselliiler antijenleri
tanimalari, antiviral sitokin salinimi1 ve
hepatositlerin dldiiriilmesi ile sonuclanir.

Viral replikasyonun efektor CD8 T hiicreleri

tarafindan inhibisyonu esas olarak lokal IFNy
ve TNF tretimi ile nonsitolitik mekanizmalar
araciligiyla olur.
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p
Hepatositte HBV RNA iceren

niikleokapsidlerin biraraya gelmesi 6nlenir,
\

Stabilizasyonunu saglayan SSB/La proteinin
degredasyonu ile HBV RNA destabilize olur,

' Niiklear APOBEC3 deaminaz aktivasyonu ile
cccDNA'nin stabilizasyonu bozulur,
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'CDST hiicreleri, antijen eksprese eden
hepatositlern perforin/fas aracili apoptozunu
\tetikler,

[ .
Olen hepatositler Kuppfer hiicrelerince

ortadan kaldirilir,

Zamanla apoptotik hepatositler temizlenemez
ve nekrotik odak haline gelirler
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)
DAMP molekiilleri notrofil kemotaksisini
saglar,

\_

Inflamatuvar mediatorler ve matriks
metalloproteinazlari matriks bilesenleri yikilir

Intrahepatik inflamatuvar hiicre birikimi ve
lokal proinflamatuvar sitokinler ile
hepatoseliiler hasar gelisir.
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Symptoms
Before  After
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2000 1007
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CTL aracili sitolitik yanit ve cccDNA igeren
hepatositlerin yikimi ile akut hepatit
semptomlar1 olusur.
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Klinik semptomlarin baslangici, HBV DNA
diizeyinin zirve yaptiktan sonra azalmaya
basladig1 doneme denk gelir.
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| Sonug olarak HBV infeksiyonunun kontrolii
icin adaptif immiin yanmitin hem hiicresel hem
de humoral kollarinin aktivasyonu

gerekmektedir.
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HBV
- dogal bagisik yanit1 indiiklemeyerek,
- adaptif bagisik yaniti baskilayarak



viechanisms leading to HBV



AL

= Subviral particle ar.

Dane particle

HBsAg'nin asir1 miktarda tiretimi
“virionlarin 103-10° kati HBsAg partikulii”



PRIMER

rHepatitis B virus infection

-
HBV spesifik humoral immiin yanit i¢in

yanlis hedef,
\_

Ag spesifik T hiicre reseptor sinyal
yolaklarimin stirekli uyarimiyla HBV spesifik
T hiicre anerjisi ve delesyonuna yol agar,

NF-kB, MAPK gibi dogal bagisik yanit sinyal
yolaklar: tizerinden TLR ile inflamatuvar
sitokin ve ISG transkripsiyonunu baskilar.




A function of the hepatitis B virus precore protein is
to regulate the immune response to the core antigen

Margaret T. Chen*?, Jean-Noel Billaud!, Matti Sallberg®*, Luca G. Guidotti$, Francis V. ChisariS, Joyce Jones',
Janice Hughes®, and David R. Milich*"

*Karolinska Institute and Swedish Institute for Infectious Disease Control, 171 82 Solna, Sweden; "Vaccine Research Institute of San Diego,
San Diego, CA 92109; *Division of Clinical Virology, F68, Karolinska Institute at Karolinska University Hospital, Huddinge, SE-141 86 Stockholm, Sweden;
and 5Department of Molecular and Experimental Medicine, The Scripps Research Institute, La Jolla, CA 92037

Contributed by Francis V. Chisari, September 2, 2004

Precore/HBeAg, niikleoproteinin sekretuvar
formudur.

HBc/HBeAg spesifik CD8 T hiicrelerinde
toleransa yol agar, intraselliiler niikleokapside
kars1 immiin yanit: regiile eder.
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HBcAg/HBeAg capraz-reaktif T hiicre
anerjisi,

Transgenik farelerde Th-1 hiicrelerin
delesyonu ve Th-2 sitokinlerin tiretimini
indtikler.
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Wild-type and e antigen-minus hepatitis B viruses and course of
chronic hepatitis
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HBeAg negatif varyantlarla neonatal
infeksiyonlar siklikla viral klirensle sonlanir.

HBeAg serokonversiyonlarina alevlenmeler
eslik eder.
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HBx proteininin, viral proteinlerin proteazom
degredasyonunu inhibe ederek HBV antijen
sunumunu bozdugu,



Hepatitis B virus polymerase inhibits RIG-I- and
Toll-like receptor 3-mediated beta interferon
Induction in human hepatocytes through
interference with interferon regulatory factor 3

activation and dampening of the interaction
between TBK1/IKK: and DDX3

Shiyan Yu,'?t Jieliang Chen,"?t Min Wu,? Hui Chen,"? Nobuyuki Kato®
and Zhenghong Yuan'?*

HBYV polimerazin RIG-1 ve TLR-3 aracili IRF
aktivasyonunu ve IFN-f yanitin1 bozdugu,




Intrahepatic innate immune response pathways are
downregulated in untreated chronic hepatitis B
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Antiviral efektor molekiillerin, ISG ve TLR /
PRR yolaklarini giiclii bicimde baskiladig,
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KHB’de CD8 T hiicreleri sayica belirgin az ve
efektdr fonksiyonlari bozulmustur.
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Oscillating CD8* T Cell Effector Functions
after Antigen Recognition in the Liver

Masanori Isogawa, Yoshihiro Furuichi, suggest that regulation of these two effector fu
and Francis V. Chisari* is fundamentally different, the relative importa
Department of Molecular and Experimental Medicine kinetics of CD8* T cell-mediated IFNy producti
The Scripps Research Institute cytolytic activity in controlling virus infection h
La Jolla, California 92037 mained elusive. For example, although the rapi

Stirekli antijen stimiilasyonu HBV spesitik CD8
T hiicrelerinin IFNy ve TNF sekresyon
yetenegini tamamen bozarken, sitotoksik
fonksiyonlarini kismen etkiler.
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Az sayida ve sitokin salgilayamayan CD8 T
hiicreleri HBV proteinlerini eksprese eden
hepatositleri elimine etmek icin saldirr,

Viral klirensi saglayamadiklar: halde, uzun
- donemli immiinopatolojik yarutlar: stirdtirtir.




Hepatitis B virion
{Dane particle)
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fOrta siddette ancak stirekli devam eden CDS8
T hiicre bagiml hepatosit hasari, nekroz ve
_rejenerasyon stirecleri ile ilerler,

& : :

Nekroz, rejenerasyon ve inflamasyonun es
zamanlh birlikteligi anormal tamir stireglerini
ve random genetik hasar1 getirir.

= fibroz — siroz — HCC
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Liver fibrosis — from bench to bedside

Scott L. Friedman™

Division of Liver Diseases, P.O. Box 1123, Mount Sinai School of Medicine, 1425 Madison Ave. Room 1 170F, New York, NY 10029, USA

Kronik hepatit seyrinde gortiilen hepatik
fibrozis, stiregiden karaciger hasarina karsi
gelisen tipik bir yara iyilesmesi stirecidir.



Hepatik stellat hiicreleri subendotelyal Disse
araliginda, Kupffer hiicreleri intrasintisoidal
yerlesimlidir.




CD8 ve CD4 lenfositler
Sitokinler
Kemokinler

Reaktif O, metabolitleri

Stellat hiicre
aktivasyonu
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Stellat hiicre aktivasyonu, bu hiicrelerin
fibrojenik myofibroblastlara dontistimiidiir.



Stellat hiicre
aktivasyonu ve
proliferasyonu
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Fibriler matriks
birikimi
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Aktive olan stellat hiicrelerle iliskili olarak
- kontraktilitenin artmasi, karacigerde portal
direnci artirir ve portal kan akimini bozar.

Sintizoidal kapillarizasyon /detenestrasyon
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Karaciger fibrozisi, subendotelyal bosluktaki
ekstraselliiler matrikste, kollajen ve diger
proteinlerin birikimi ve ortadan kaldirilmasinin
s6z konusu oldugu, dinamik ve kompleks
stirecin net sonucudur.






CONCISE REVIEW IN MECHANISMS OF DISEASE

Kinetics of the Immune Response During HBV and
HCV Infection

Antonio Bertoletti’ and Carlo Ferrari®

HBYV infeksiyonunun kendiliginden iyilestigi
olgularda, erken, kuvvetli, poliklonal ve
birden ¢ok viral epitopa kars1 multispesifik
CD4 ve CD8 T lenfosit yaniti ile Th-1 tipi

sitokin profili oldugu gosterilmistir.
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Tima pest-infection (weeks)

T hiicre yanitsizligi ya da HBV spesifik T
hiicre ekspansiyonunun erken donemde
azalmasi kroniklesme ile iliskilidir.
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HBYV infeksiyonunun kontroliinde esas
sorumlu mekanizma, etkin ve siirekli bir
hiicresel immiin yanit gelistirme yetenegidir.
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Bu yanitin yetersiz olmasi kroniklesme ile
sonuclanir.






